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WARRANTY LOG

SECTION Standard Title Referenced Sub-sections Detail
015000 Temp Facilities and Contractor Mobilization Warranties permanent equipment used in a building's temporary facilities must have warranty extended to
coincide with warranties and completion of entire project
017700 Close-Out Procedures Substantial Completion date |Substantial Completion (SC) issued the date warranty starts
End of Warranty Inspection |conducted one year after SC date.
05 00 00 Metals Finishes minimum 20 year warranty against fading, cracking or chipping
07 30 00 Steep Slope Roofing Execution contract documents will initially require 5 / 75 year limited warranty on roofing systems, unless
modification required and assessed by Emory PM. The warranty should include all labor and
materials reauired to make anv necessarv repairs.
07 50 00 Built-Up Bituminous Roofing Products contract documents will initially require 20 year warranty on roofing systems, unless modification
required and assessed by Emory PM
Owner Preferences 20-year Total System Warranty without monetary limitation for repair or replacement of failed
material or workmanship within warranty period. (Roof leaks included) Includes roofing membrane,
base flashings, roof membrane accessories, cover boards, all metal used on project, base sheets and
their fasteners, wind speeds up to 73 mph, and other system components. Period begins on date of
Substantial Completion.
Special Project Warranty — determined by installer and meets a minimum 5 years from date of
Substantial completion. The warranty should include all labor and materials required to make any
07 84 00 Firestopping Warranty and Contractor Installer must warranty firestopping for life of building, Manufacturer must warranty properly
Qualifications installed products for sustainable life of structure. Lack of warranty does not release either's liability
for faultv product.
08 00 00 Openings, Doors Lifetime warranty Doors warrantied for life of installation
08 50 00 Windows Requirements contract documents require a 5-year warranty on installed windows, unless modification is required
and assessed by Emory PM
08 70 00 Hardware Requirements minimum 3-year for hardware (except door closers); 10-year for door closers
08 80 00 Glass and Glazing Warranty Provide insulating glass manufacturer's warranty; include replacement installation costs; include
replacement of glass due to nickel sulfide inclusion; warrantied for 10-years after Substantial
Completion for all glass types; lack of warranty does not release installer from same requirements.
Ensure window film. if used. does not void warrantv.
09 68 00 Carpet Requirements manufacturer, installer and contractor must submit 20-year warranty
10 10 00 Graphics and Signage Warrantied 5-year plastic and metal joints, 5-year interior room signs, 8-year vinyl films, 2-year exterior paint
finishes, 3-year plastic and metal paint finishes, and at least 1-year electrical components and signs.
During warranty, all replacements must meet contract document standards.
14 2000 Elevator Warranty, Subsequent Owner’s free warranty and maintenance service year shall begin at Owner acceptance and
Service. occupancy. Elevator vender shall accept Emory University standard elevator service contract, which
is a premium service arrangement and includes a monthly service inspection, 24 hour free callbacks
for all new elevators during the warranty year, a forgiveness clause equal to four normal hours or
$640 whichever is greater (for callbacks outside the Contractor’s control), and 24 hour free
mechanical callbacks for all residential elevators, all parking deck elevators, and others as specified.
211300 Fire-Supression Sprinkler Systems Acceptance Tests, Maximum equipment warranty to Owner including minimum 10year materials and workmanship.
Documentation, Warranties |Repairs during warranty completed promptly at Contractor's expense.
230514 Variable Frequency Motor Controls Warranty 3-year variable speed drive warranty after start-up
Material and labor warranty for chiller and starter (variable speed drive) lasting 15 months after date
236416 Centrifugal Water Chillers Warranty of factory start-up or 18 months from delivery date - whichever occurs first.
263000 Standby Power Generator Systems Warranty 5-year extended warranty on new generators that match original factory warranty
2-year installation defects warranty, transfer manufacturer's equipment warranty (minimum 1-year)
Warranty, Subsequent to Owner, warrantied repairs completed at Contractor's expense.
Service, and Initial Inspection|5-year Notifier Fire Panels warranty, manufacturer's maximum warranty for Emory's main fire alarm
283100 Fire Detection and Alarm Reports panel.
Acceptance Tests,
321216 Asphalt Paving Documentation, Warranties |[3-year installation defects warranty, warrantied repairs completed at Contractor's expense.
Acceptance Tests,
321243 Porous Flexible Paving Documentation, Warranties |[1-year installation defects warranty, warrantied repairs completed at Contractor's expense.
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FM GLOBAL LOG

SECTION

Standard Title

Referenced Sub-sections

Detail

00 00 02

Introduction

Owner Property Insurance

All design and installation must incorporate loss prevention guidelines as dfined by FM Global Data Sheet
standards and should utilize FM Global-approved equipment or systems whenever available.

All design plans must be submitted to FM Global’s Atlanta office for review where final acceptance will be
subject to the local FM Global engineering office.

A consultant responsible for spec and/or install of a non-FM Global-approved item is liable for all costs
involved in correcting the deviation to the approval of FM Global.

013100

Project Management + Coordination

Commissioning

Emory PM will notify FM Global of time and date for pump acceptances, alarm system acceptance testing,
special protections (FM200, etc.) acceptance tests and combustion control acceptance testing.

Pre-Construction Conference

FM Global will also be invited to the pre-construction conference as well as other conferences and
meetings as deemed necessary by the project.

013323

Submittals, Shop Drawings, Product Data

FM Global

FM Global provides loss prevention consulting and should be involved in the review of all plans. Additional
drawings that must be submitted to FM Global for review, if not included with General Construction
drawings, are: Fire protection materials and fire pump layout and equipment specs, roof cover system,
integrated exterior finishing systems, pre-engineered all-metal building systems, gas fired heating
equipment, special protection systems, and fire protection monitoring and general fire alarm systems.

019119

Facility Shell C issioning

Design Phase Responsibilities

The Ecx shall review design for compliance with FM Global requirements.

050000

Metals

Quality Assurance

Steel decking utilized for roof construction should be FM Global approved and limited to the span widths
under which it is approved. Structural steel components of the building must comply with the
requirements of FM Global.

07 20 00

Thermal Protection

Quality Assurance

All insulation products and/or systems are to be FM Global approved.

Products

Polyisocyanurate insulation is FM Global’s preferred product to be used under clay tile and low slope
roofs.

07 3000

Steep Slope Roofing

Quality Assurance

The design of all roof cover systems should be in designed in accordance with FM global standards utilizing
a FM approved assembly that is rated for the associated wind hazards with appropriate reinforcement at
the perimeter edges and corners, or written approval must be obtained from the Emory’s Project
Manager to be in non-compliance with FM Global recommendations. The FM Global Contractor's
Application for Roof Acceptance form must be submitted with each roof submittal.

07 50 00

Built-Up Bituminous Roofing

Quality Assurance

The design of all roof cover systems should be in designed in accordance with FM global standards utilizing
a FM approved assembly that is rated for the associated wind hazards with appropriate reinforcement at
the perimeter edges and corners, or written approval must be obtained from the Emory Project Manager
to be in non-compliance with FM Global recommendations. The FM Global Contractor's Application for
Roof Acceptance form must be submitted with each roof submittal.

Owner Preferences: COLD Applied Assemblies

The roof system installed should be FM Global approved as listed in the most recent edition of the FM
Global Approval Guide.

Execution

The contract documents must include requirements for inspection and review of the substrates under the
roofing system(s) and complete details showing installation of the roofing system in compliance with all
requirements of FM Global, UL, governing authorities and codes and the manufacturer.

07 60 00

Flashing and Sheet Metal

Quality Assurance

The design of all flashed assemblies and systems and manufacturer's products must be approved by FM
Global, reference data sheet 1-49 which covers guidelines for flashing installation, or have the written
approval of Emory’s Project Manager.

08 80 00

Glazing

Quality Assurance

The selection of glass and the design of glazing systems shall comply with FM Global requirements, code
requirements and wind load requirements for the project site as well as ASHRAE recommended standards
to comply with the current LEED requirements.

211300
213000

Fire-Suppression Sprinkler Systems
Fire Pumps

Regulatory Requirements

All fire protection design and installation should be in accordance with FM Global Standards. All drawings
should be submitted to the Emory University Project Manager and FM Global for approval. Field
installations are subject to FM Global acceptance in addition to approval of the AHJ. Work performed shall
comply with FM Global Approval Guide and FM Data Sheets. Drawings and specifications to be reviewed
can be sent to the attention of Plan Review Engineers (for Emory University) ,), FM Global, 3460 Preston
Ridge Drive, Alpharetta, GA 30005.

211300

Fire-Suppression Sprinkler Systems

Design and Sprinkler Occupancy Guidelines

For the occupancies that are typical to Emory buildings, there is little difference in the sprinkler densities
required by FM Global and Codes.

Laboratories: FM Global requires 0.15 gpm/sq. ft. over 2500 sq. ft.

Mech/Small Storage Rooms: FM Global requires 0.15 gpm/sq. ft. over 2500 sq. ft.

Exhibit Halls with unusually high ceilings: FM Global requires 0.30 gpm/sg. ft. over 5000 sg. ft.

For other occupancies, the FM Global plan review department should be contacted at (770) 777-3084 for
guidance.

213000

Fire Pumps

Fire Pumps

Fire pumps shall be located inside a two hour minimum rated room. Rated mechanical rooms are
acceptable. Higher rating of room shall be determined by FM Global and/or the Fire Marshall.
TB Woods or any plastic fire pump couplings are prohibited by FM Global for the fire pump.




SECTION

Standard Title

Referenced Sub-sections

Detail

283100

Fire Detection and Alarm

References

Plans are subject to FM Global review and installation is subject to FM Global acceptance. In the event
that it is subsequently discovered that the work, or any portion of the work, has not used the necessary
approved materials, equipment, or services, or has otherwise not been performed in accordance with FM
Global standards, or for any reason does not meet with FM Global acceptance, the Contractor responsible
for the work shall, at its own expense and without any cost to Emory University, within forty-five (45) days
of notice in writing of any deficiency (or within such times as the parties to this contract have agreed in
writing), perform such work and replace such materials as is necessary to bring the work and materials
into compliance with relevant FM Global standards and secure FM Global acceptance.

283100

Fire Detection and Alarm (continued)

Submittals

One (1) copy shall be sent to: FM Global, 3460 Preston Ridge Road, Suite 400, Alpharetta GA 30005

Regulatory Requirements

Equipment and materials shall be approved for their designed use and performance. The term "approved"
shall mean Underwriters Laboratories (UL) listed and FM Global approved.
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Section 00 00 02 — Introduction
Purpose

The purpose of these Design and Construction Standards is to provide specific guidelines to architects,
engineers, design consultants, and contractors for all construction activities on Emory University
properties. These Standards are intended to summarize information that is unique to Emory University
either by choice, by the specialized nature of the facility, or by the requirements of the university’s
insurance carrier and to avoid historical problems with construction, operations, and maintenance.

It is recognized that these Design and Construction Standards are not universally applicable to every
project. These standards do not replace professional design analyses and may not be used directly as
contract specifications. Consultants shall conduct independent evaluations, discuss alternatives and
recommendations with the Emory Project Manager, and appropriate Campus Services personnel. The
Emory Project Manager must approve all deviations from these Standards in writing. All references to
Project Manager shall mean Emory Project Manager.

Designers and contractors are to become familiar with and are responsible for all sections of the
Standards, and are to incorporate the appropriate information early in the design and construction
process. In so doing, designers should be able to save time in preparing plans and specifications, as well
as shorten the review time by Emory University personnel. Additional themes running throughout these
Standards is Emory University's building commissioning program, and support of the University’s
sustainability vision which are an integral part of the Standards.

CSIl 2004 Format

Emory University has converted the Designh and Construction Standards to the CSI 2004 Format in
support of Campus Service’s continuing role as an industry leader, to proactively meet standards of
practice, and for its improved documentation capabilities. While Emory has chosen to provide information
to its consultants in this format there is no obligation for the consultant to use this format at this time. It is
understood that the industry is in a mode of transition. Additional information on the new format can be
found at www.csinet.org/masterformat.

2019 Design Update Summary

Attached to these standards is a document titled 2019 Design Standards Review Comments Summary.
This matrix highlights the substantive changes contained within this version of the Design and
Construction Standards. Do not depend on this table to include every change but it should assist with
finding many of the modifications from the previous year.

Comprehensive BIM Management Plan

Emory University is committed to achieving excellence in every aspect of design and construction. It is
our continued efforts for excellence that has led us to add Building Information Modeling (BIM) to our
design, construction and facilities program through our Comprehensive BIM Management Plan,
developed to achieve the highest levels of quality, value and efficiency in our capital programs and
increase the level of service at more efficient cost levels in facilities management and operations.

The BIM process begins with programming and planning, and extends through design and construction,
through turnover, and into facilities management and operations. BIM encompasses all aspects of a
building’s life cycle, including major capital improvements and repairs, energy efficiency, LEED,
remodeling, adaptive reuse and life safety.

Revision Date — August 2019 Section Page 1 of 3



EM"§RY Emory University — Planning, Design, and Construction Section 00 00 02

Design and Construction Standards Introduction

Your participation in the Comprehensive BIM Management Plan helps build an organized, consistent BIM
database for the design, construction and management of facilities at Emory University.

Agreements

Emory University currently uses Emory generated and proprietary contracts for design, engineering, and
construction services. A proprietary short-form contract is also available; however, the use of this
contract is extremely limited. These contracts have been edited to meet Emory's specific policies and
needs. Any additional modification of these documents will require review and acceptance by Emory's
General Counsel. The Emory Project Manager will determine which contracts will be used for the project
and will prepare all contracts that Emory University is a party to.

The Design and Construction Standards must be considered as part of a total contract that may include
other attachments and guidelines depending on the project. These attachments may impact information
presented in these standards and must be evaluated by the consultant with the Emory Project Manager.
Possible attachments include...

e Program Document e College Classroom e Document Delivery
¢ Facilities Condition Guidelines Standards
Assessment e Campus Design Guidelines ¢ BIM Asset Information
¢ Feasibility Study e Accessible Design Service Database Spreadsheet
¢ DAR Guidelines e LITS Standards e BIM Execution Plan (BEP)
* Supplemental Conditions template

Notice of Commencement

Unless Owner direct otherwise, Contractor shall record a Notice of Commencement, on the form provided
in the contract documents with the Clerk of the Superior Court of the County where the Project is located
within fifteen (15) days of physically commencing Work at the Site.

Hazardous Materials

It is the policy of Emory University, that prior to any restoration, alteration, demolition or renovation of any
area the Environmental Health and Safety Office (EHSO) assess the area for environmental hazards.
The Emory Project Manager manages this effort. Examples of environmental hazards are items such as,
but not limited to, presence of: asbestos-containing materials and/or lead-based paint, biological,
chemical including PPCB ballast and florescent light bulbs, and radiation hazards. The presence of
biological, radiation and chemical hazards will be found primarily in the laboratory/research environment.
Presence of asbestos-containing materials and lead-based paint coated surfaces can be found in and on
all types of building materials as well as laboratory-related equipment. For specific requirements
pertaining to the noted hazards, refer to the project manager.

Owner Property Insurance - FM Global

All design and installations should incorporate loss prevention guidelines as defined by FM Global Data
Sheet standards and should utilize FM Global approved equipment or systems when available. All design
plans should be submitted to FM Global's Atlanta office for review, and final acceptance subject to the
local FM Global engineering office.

Unless the Emory PM provides written notification to deviate from the FM Global requirements, the
consultant responsible for specifying and/or installing an item not approved by FM Global will be liable for
all costs involved in correcting the deviation to the approval of FM Global. This liability includes, but is not
limited to, the cost of re-design, removal and re-installation, project management and Emory University
costs incurred, relocation and accommodation of any users involved, and any possible additional
insurance or risk management coverage that would be required due to the deviation.
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http://it.emory.edu/MEDIA/Building%20Standards%20August%202006.pdf

EM"§RY Emory University — Planning, Design, and Construction Section 00 00 02

Design and Construction Standards Introduction

Outages and Hot Work

Hot Work is defined as work requiring concrete cutting, brazing, grinding, welding or soldering of metals,
or work producing gases or particulate capable of activating ionization or smoke/heat detectors. Failure
to notify Owner of this work that results in Fire Department false alarm will result in pass-through of false
alarm fine to Contractor. See Section 01 31 00 for preconstruction requirements.

Sustainability

All projects are to be USGBC LEED Certified at the Silver level as a minimum unless noted otherwise in
the contracts for professional design services or construction services. The Emory Project Manager will
provide additional information on related project consultants and processes. “Space Needs” (previously
Basic Program Requirements) as well as most sections in the Design and Construction Standards
address sustainability objectives and lessons learned.

Campus Services Organization

Emory University's Campus Services manages the planning, design construction, physical operation and
maintenance of Emory's campuses and the included facilities. Construction projects can fit into this
management system in several different ways. Your Emory Project Manager will be your single point of
contact as the project moves forward. The typical project will have a Campus Planner as the Project
Manager through Design Development and might switch to a Construction Project Manager or Program
Manager from construction documents through construction and the completion of the warranty period.
Throughout the Design and Construction Standards, the term “Project Manager” or “PM” shall be used to
reference your Emory representative. Updated organizational charts and project status reports can be
found at the Campus Services web site. http://campserv.emory.edu/
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Section 00 00 03 — Space Needs

Scope

Throughout the Design and Construction Standards there are requirements for various dedicated spaces
or rooms typically with minimum areas, required fixtures furnishings and equipment, and utilities. These
spaces must be considered in the development of any project with any deviation agreed to in writing with
the Emory Project Manager.

The design team shall identify the proximity of existing Changing Rooms, Bicycle Storage Rooms,
Lactation Rooms and Single Occupant/Family Restrooms in nearby Emory buildings and determine the
need for each of these types of spaces for each building project. The determination of need for each of
these types of spaces shall be conducted in collaboration with the Project Manager or the Campus
Planner. The Project Manager or Campus Planner must approve the decision as to whether these
spaces should be included in new building projects.

Building Services, Custodial and Building Maintenance

Space requirements for Building Services/Maintenance Rooms, Custodial Staff Support Rooms,
Custodial Support Rooms, Janitorial Rooms, Residence Hall Custodial Supervisor Office, Attic Stock
Storage and Loading Docks can be found under section 01 78 23.

Electrical Services

On most Emory University buildings (all but very small buildings) we want to see electrical rooms with
panelboards at both ends of the building or in the building center. In some cases with two electrical
rooms on a floor a smaller closet may be allowed at one end if approved by Engineering Services.
Electrical rooms must be stacked to utilize vertical chase arrangements, etc. It is unacceptable to feed an
entire floor from only one end of a large building. All corridors that are adjacent to these electrical rooms
(sources of power) must have accessible lay in ceilings. It is unacceptable to place an electrical room
behind a lobby area which contains a hard or inaccessible ceiling unless spare conduits with a number
and size as determined in consultation with Emory’s Electrical Engineer are installed to bridge this space.
Electrical rooms should be at least 6 feet wide by 8 feet long.

Mechanical Services

Doors to mechanical rooms larger than 200 square feet shall have an opening of 6 feet. For buildings
100,000 square feet or larger, penthouse mechanical rooms shall be served by an elevator. Mechanical
room elevator access requirements shall be discussed with Emory Facilities Management and
Engineering Services prior to completion of the building layout design. The elevator cab is to be large
enough to facilitate the removal of the largest part of the equipment in the mechanical room. For
penthouse mechanical rooms that are not served by an elevator, a monorail and trolley are to be provided
to facilitate the removal of equipment through a floor hatch or opening.

Sustainability
In accordance with Emory’s LEED requirements, every project will need to incorporate the following
spaces:

1. Bicycle Storage and Changing Rooms: Every project must consider covered bicycle storage
and the need for a single occupant, ADA compliant shower, and changing room within the
building. One additional shower and changing room will need to be provided for each additional
150, full-time building occupants over the initial 100 200 feet radius. This room is intended to
provide building occupants with a viable alternative transportation option. Additionally, if it is
feasible within the building program, ‘extra’ showers may be added to be available for future
projects. Long-term, covered bicycle racks should be provided for at least 5% of all regular
building occupants (30% for residential projects and no fewer than 4 spaces for all types) within
100 feet of any functional building entrance. Short-term bicycle racks should be provided for at
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least 2.5% of all peak visitors (no fewer than 4 spaces) within 100 feet of any main building
entrance. This potential should be reviewed with the Campus Planner or Project Manager during
Schematic Design. If a project is within proximity to a bicycle network, following this guidance will
also enable the project to achieve Location and Transportation Credit Bicycle Facilities
Sustainable Sites Credit under the current LEED rating system.

Recycling Rooms: Recycling room requirements can be found under section 01 78 23.

Universal Design
In accordance with Emory’s universal design and workplace quality objectives every project will need to
consider the need for the following spaces:

1.

Lactation Rooms: Every project, except for residential projects, must consider the need for a
single occupant ADA compliant lactation room to support Emory General Policy 4.91 - Lactation
Support Program. The room will provide privacy for the mother while pumping or feeding and
must include or have access to a hand-washing sink. Typically, these rooms are best located -
near a women’s restroom. Room with privacy lock will have suitable furnishings (chair, side table,
bulletin board, magazine/literature holder, and waste basket) and electrical outlets for pump and
small under-counter lockable refrigerator. Room should also have a small wash sink, shelving or
countertop for disinfectant spray, soap/paper towel dispenser. Also provide in use/ vacant sign.
Single Occupant/Family Restroom: Every project, except for residential projects, must consider
one single occupant unisex ADA compliant restroom adjacent to and visible from the public areas
of the building that can also be used as a child changing room.

Storm Shelter Area
The design team should follow the recommendations of the following publications to identify a safe shelter
area for emergency events such as tornadoes.

Selecting Refuge Areas in Buildings
FEMA P-431, Second Edition/October 2009

Design and Construction Guidance for Community Safe Rooms
FEMA P-361, Third Edition/March 2015

The following considerations should be addressed in the building design:

Selection Criteria

Determine how much space is needed to house building occupants

Standing or seated: 5 SF per person

Wheelchair: 10 SF

Bedridden children or adults: 30 SF

Review construction drawings and inspect buildings to identify strongest portion(s) of the building
Assess site for potential pole, tree, or tower fall down and windborne missiles

Protective Elements

Lowest floor

Below ground space is almost always the safest

Interior partitions, secured to roof and floor, without windows

Short roof spans

Rigid frames

Poured in place, reinforced concrete, reinforced masonry, or connected steel frames

Hazardous Elements

Long span roofs
Light weight roofs
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Heavier roofs

Windows

Unprotected corridors

Loadbearing walls

Masonry construction without vertical reinforcement
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Emory College Classroom Guidelines

The Emory College has compiled a list of Design Guidelines to aid in the design of classroom
infrastructure, interiors and technology. The design team must consider and coordinate the needs of the
Emory College with the Emory PM on Emory College projects. For classrooms designed for other
schools at Emory other than the College, the design team should ask the Emory PM to provide direction
regarding which parts of the Emory College Design Guidelines should apply for each particular program.

Library and Information Technology Services (LITS)

Communications room requirements are covered under section 27 00 00. The design team must
consider and coordinate the needs of other low voltage systems such as security, outside
communications, etc... with the input of Library and Information Technology Services.

Electronic Security Standards
Electronic security standards, including security equipment closet requirements, are covered in section
28 10 00.

Attic Stock Requirements

Emory has very limited space to store attic stock material. Emory has carefully considered items and
quantities that are to be included in a project. Do not specify any attic stock material to be included in the
project scope that is not specifically required in these Design & Construction Standards without prior
agreement with the Emory PM.

It is the Architect’s responsibility to confirm that there is adequate space programmed into the design to
store all of the specified attic stock. If the Architect does not feel confident that adequate space has been
accounted for, the Architect shall immediately notify the Emory PM and suggest options to resolve this
issue.
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Section 00 63 00 - Clarifications and Proposals

General

It is understood that the purpose of Change Orders is to modify the contract and that Requests for
Information, Interpretation, or Clarifications are to explain project conditions without generating a proposal
or change to the contract.

Clarifications

Clarifications are responses to Request for Information or Interpretation (RFI's). All clarifications must be
in writing. If a clarification will impact the contract, the contractor shall follow the contract modification
procedures per the contract. Clarifications shall be traced on the Contractor generated RFI Log.

Field Directives / Field Orders

Field Directives / Field Orders shall be used in only urgent situations. A field Directive must be tracked on
the Construction Change Directives Log and must be closed by an issued Change Order, Architects
Supplemental Instructions or a RFl/clarification item as soon as is possible.

Proposed Changes

All change proposals shall be requested and responded to in writing. Each change proposal shall include
a description of construction schedule impacts and a date when the information in the proposal expires.
All change proposals accepted by Emory University will be converted to or incorporated in a Change
Order in a timely fashion. Change proposals and proposal requests shall be tracked on the Contractor
generated Item of Change Log.
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Section 01 11 00 - Summary of Work Requirements

General

This section of the project manual is to be dedicated to a detailed narrative of the summary of the work.
This narrative must include a description of the scope of the work for each designer and consultant as
well as the Owner and the Owner's consultants and contractors. The design intent and parameters of
each building system must be defined with the definitions using as much quantitative information as
possible. Documentation of Owner and user knowledge and understanding of the design intent and the
completed facility's performance expectations must be explained. Facility programming reports and the
translation of these reports into design parameters shall also be included in this specification section.

This section of the specification shall be organized in such a fashion that all expectations of the
performance of the building can be easily obtained and referenced during the commissioning and
occupation of the facility. Generic descriptions, references to industry or local standards, or weakly
defined design intent are not acceptable for this section or for contract performance at Emory University.

Specific Requirements

Project Title - Each project will be given an official title and Building ID for use during the duration of the
project. The project title shall appear on all documents related to the Project. Emory may, at any time,
revise the project title and require all documents to be revised accordingly.

Legal Description - Legal descriptions shall appear in every complete set of drawings. The background
for the legal description can be obtained from the archives of Campus Services CSIT.

Street Addresses - Street addresses for projects are assigned by the Jurisdiction Having Authority.

Describe the conditions for partial occupancy, if any will be permitted or required. Identify the extent of the
Owner's on-site operations, if the Owner intends to continue these during construction.

Appropriate topics for Summary of Work include:
Work covered by Contract Documents
Contracts

Work under other contracts

Future work

Work sequence

Contractor use of premises
Occupancy requirements: Owner occupancy; Partial occupancy; Continued occupancy; and,
Maintenance of operation

8. Products ordered in advance

9. Owner furnished products

10. BIM Execution Plan

NogkrwpdbrE

Building Information Modeling (BIM) Guidelines & Standards

The Building Information Modeling (BIM) program is implemented at Emory University to achieve
excellence in the design, construction and management of facilities at Emory. The BIM Execution Plan
(BEP), prepared by the AE and the CM/GC, is the core of the work plan for programming, designing,
evaluating, constructing and operating our facilities. The BIM modeling process and the database that is
developed through the BEP, fosters open and shared collaboration among the AE, the CM/GC and
Campus Services and coordinated, consistent and accurate information to be used by all over the useful
life of the building.
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Section 01 31 00 — Project Management and Coordination

Summary

The Architect is responsible for complete and thorough coordination and detail of the Contract
Documents. The Architect is also responsible for accurate documentation of any existing conditions
pertaining to the project. The Contractor is responsible for overall coordination of the construction of the
project. Cooperation among the various crafts and contracts will be necessary for the proper execution of
the Work.

Prior to the installation and connection of mechanical and electrical work of Divisions 23 and 26 to the
work of other divisions; the work of the Owner; or the work of other contracts:
1. Verify the requirements indicated in Division 23 and 26, with the requirements and characteristics
of the other crafts, Owner or other contractor's equipment.
2. Before installation, make provisions to avoid interference with existing and proposed concealed
conditions and exposed finishes that may affect the work.
3. Bring deviations to the attention of the Architect immediately.

If portions of the work are bidder-designed or involve installation of "Owner-Furnished" products,
coordinate this work in the same manner as required for other products not so identified. Emory
University will not respond favorably to requests for time extensions, increases in the Contract Sum or
additional products matching those "Owner-Furnished" due to less than complete coordination among the
various workers involved in the Project.

Design Team Defined

The Design Team is defined as the Architect/ Engineer (AE) and the Consultants. The Architect manages
the Design Team and the AE Design BIM Model. The Design Team shall create BIM models of the
building and site to completely describe the Project’'s complete physical characteristics, including form,
geometrics, orientation, materials and performance of objects, spaces, assemblies and systems for the
building and site.

Construction Team Defined

The Construction Team is defined as the Construction Manager/ General Contractor (CM/GC) and the
CM/GC'’s Prime Subcontractors and suppliers. The CM/GC manages the Construction Team and the GC
Construction BIM Model. The Construction Team actively participates in the development of the BIM
Model from the time they are contracted by providing cost estimating, GMP (Guaranteed Maximum Price)
confirmation, material and construction detailing evaluation, scheduling and construction sequences as
the design model is developed.

The BIM Execution Plan (BEP)

On projects exceeding $2,000,000 construction cost, or at the discretion of Emory University (Owner),
and upon selection of the Architect and Engineer Consultants (AE) and the Construction Manager/
General Contractor (CM/GC), and within thirty (30) days after the selection, the AE and CM/GC shall
prepare and submit the “BIM Execution Plan” (BEP) for the Project for review, and approval, by Emory
University.

The BIM Execution Plan (BEP) is prepared in conjunction with the current “Design and Construction
Standards” and the “Project Delivery Standards”. The BEP delineates roles and responsibilities of each
participant, the tools and support software to facilitate interaction, the authoring software to be used on
the Project, the Level of Development of the BIM model at each phase, responsible party for Level of
Development at each phase, and the processes at specific stages to produce the intended results.

A BIM Manager (BIM-M) for the Project is assigned from the AE staff to manage the BIM process and
BIM models.
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The BEP shall establish the BIM authoring software to be used on the Project to best facilitate design and
construction analysis, evaluation, scheduling, bidding, fabrication and construction.

BIM Modeling

The Architect/ Engineer shall provide the “Design BIM Model”. The BEP plan shall provide for the Design
BIM model to be passed from the Architect/ Engineer to the Construction Manager/ General Contractor
for pricing, bidding, scheduling in accordance with the BEP plan. The “Construction BIM Model” may be
used by the CM/GC and the subcontractors and suppliers for cost estimating, interference checking and
for final bidding, construction sequencing, scheduling, submittals, shop drawings and fabrication through
the construction and for “as-built” documentation in accordance with the BEP plan.

The BIM model shall be capable of analyzing conflicts and interferences of model components. Survey,
topographic and utilities data for the site are provided by Emory and field verified by the Design Team.

Interoperability between AE and GC

The Design Team and the Construction Team, in their BEP plan, are to adopt open architecture policy
and product data exchange to maximize interoperability between architects, engineers, contractors,
suppliers, consultants and Emory. The team shall mutually agree on a central location to house
collaborative documents.

Interference Checking

Interference Checking using a model or method as determined by the BEP plan on a project by project
basis, shall foster the participation and interaction of MEP subcontractors as well as other prime
subcontractors, the CM/GC and the AE.

Energy Goals and Modeling

The design professionals shall work with the Emory Project Manager to establish the goals for energy,
water, building envelope and HVAC for the Project in conjunction with the Campus Services “Design and
Construction Standards” and in accordance with the BEP plan established for the Project. Local gas and
electric rates, including peak demand premiums shall be obtained from Emory’s Project Manager working
with Energy & Utilities department.

BIM Green Building Goals and Modeling
Sustainability and LEED goals are established in the “Design and Construction Standards” or as modified
for the Project by Emory University and described in detail in the BEP for the Project.

BIM Asset Information Database (BIM-AID)

The BIM Asset Information Database (BIM-AID) is a spreadsheet database of key building components,
systems and assemblies of the Project organized in BIM categories and containing attributes (data) of
essential information for the long-term operation and service of the building. A simplified sample “BIM-
AID” is provided in the “Document Delivery Standards” and the BIM-AID for each specific Project is part of
the BIM Execution Plan for the Project.

Initially, during Schematic Design, Design Development and Construction Documents phases, the BIM-
AID spreadsheet is populated by the Design Professionals with attributes (data) from the BIM model.
Attributes are added and revised in the BIM categories established in the BEP as the BIM model evolves
through SD, DD and CD'’s. During the Construction phase, the CM/GC provides and manages the data in
the BIM-AID spreadsheet, as described in the BEP.

Within ninety (90) days after completion of the Project, the AE and the CM/GC shall submit the completed
BIM-AID to Emory in accordance with the BEP.
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Project Conditions

The General Contractor is responsible for generating and maintaining accurate Progress Documents
during the progress of the Work to reflect the “as-builts” or actual in-place construction, referencing all
Changes, Requests for Information, Supplemental Instructions, and Existing Conditions affecting such
Work. Progress Documents should be submitted per the Document Delivery Standard requirements. The
BIM model should be incorporated in the Progress Documents in accordance with the BEP.

The Architect is also responsible for coordinating the Record Documents, the final version of the
Construction Documents that have been modified by Architect/Engineer at Final Completion to reflect the
“as-builts” or actual in-place construction shown in the final Progress Documents, referencing all
Changes, Requests for Information, Supplemental Instruction and Existing Conditions affecting such
construction. The BIM model should be incorporated in the Record Documents in accordance with the
BEP.

Coordination

Coordinate the work to provide adequate clearances for installation and maintenance of equipment.
Install work to permit removal of parts requiring periodic replacement or maintenance. Arrange pipes,
ducts, raceways and equipment to permit ready access to valves, cocks, traps, starters, motors and
control components. Arrange raceways, wiring and equipment to permit ready access to switches,
motors and controls components. Doors and access panels shall be kept clear. Utilize space efficiently
so that adequate accessibility is retained for future maintenance, repairs, modifications and additions.
Automatic sprinklers will be installed generally throughout all areas. Check the locations selected for all
sprinkler heads and check the Architectural reflected ceiling plans to prevent conflicts between the trades.
In cases where an electric outlet or light fixture and a sprinkler head occupy the same position, the
Architect will decide which shall be shifted. Exposed sprinkler piping in finished areas will not be allowed.
Changes required in the Work of the Contract, caused by the Contractor's neglect to coordinate the work
with others shall be made at the Contractor's own expense.

Commissioning

This project will have selected building systems commissioned by a third-party Commissioning Authority
(CxA), hired directly by Emory University. Refer to Section 01 91 13 for General Commissioning
Requirements.

Emory’s Project Manager will notify FM Global of the time and date of pump acceptances, alarm system
acceptance testing, special protections (FM200, etc) acceptance tests and combustion control
acceptance testing.

Test and Balance Contractor

The Test and Balance Contractor will be contracted directly with Emory University and will be coordinated
with the CxA as part of the commissioning team. The TAB contractor shall be included in the design and
design review process as part of the commissioning team. The A/E should modify the TAB requirements
to be appropriate for the complexity of the systems to be installed in this building. Refer to Section 01 91
13 for specific coordination requirements with the TAB contractor.

Pre-Construction Conference

The Emory University Project Manager will schedule a preconstruction conference and organizational
meeting at the Project site or other convenient location prior to commencement of construction activities.
The Owner, Architect and their consultants, the Contractor and its superintendent, major subcontractors,
manufacturers, suppliers and other concerned parties shall be represented at the conference by persons
familiar with and authorized to conclude matters relating to the Work. Specific format for meeting notes
and distribution method will be reviewed at pre-construction conference. FM Global will also be invited to
the pre-construction conference as well as other conferences and meetings as deemed necessary by the
project. Projects that could require Outages or Hot Work shall have a pre-construction meeting to discuss
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the current procedures. The pre-construction meeting should be scheduled with the Project Manager.
The Emory University Director of Fire Safety shall attend.

Outage Requests
All necessary service interruptions of utilities of any type or magnitude shall be scheduled in advance with
Emory University's Project Manager.

Pre-Installation Conferences

The Contractor shall conduct a pre-installation conference at the site before each construction activity that
requires coordination with other construction. Installers and representatives of manufacturers and
fabricators involved in or affected by the installation, and its coordination or integration with other
materials and installations that have preceded or will follow, shall attend the meeting.

OAC Meetings

Owner, Architect and Construction Manager team meetings will be arranged by the Construction Manager
and scheduled for at least every two weeks (or as approved by the Emory’s Project Manager). The
Emory’'s Project Manager, the Architect, and Contractor shall attend the OAC Meetings and other
appropriate persons familiar with the project and authorized to conclude matters relating to the Work, as
agreed.

1. These meetings shall not reduce the Contractor's responsibility for and control over, as
expressed in the contract, construction means, methods, etc. and for coordinating all portions
of the Work.

2. Coordinate meetings to review Applications for Payment with weekly scheduled meetings.
This will facilitate more timely reviews of Applications for Payment.

3. The Construction Manager is responsible for documentation of meeting minutes.

4. The Progress Drawings (as-builts) will be reviewed at each OAC meeting for completeness
and thoroughness. Applications of payment will not be approved unless Progress Drawings
(as-builts) are current for the month.

Other Meetings

Additional specific construction meetings may also be held for other purposes, such as critical design,
performance or coordination issues, and the like. The Construction Manager will be responsible for
documentation and distribution of meeting minutes.
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Section 01 32 00 — BIM Guidelines — Scope, Deliverables and Progress

Establish the Program (Emory)

The Program Manager, if used on the project, is selected by the Owner typically through a Request for
Proposal (RFP) process at the beginning of the project. The Owner may also choose to take the role of
the Program Manager and not use a separate Program Manager. In such a case, the Owner shall fill the
role of the PM throughout the Project. The Program Manager and the Owner establish the Building Space
Program, the Construction Cost Model (Estimate) Guaranteed Maximum Price (GMP) Budget and the
Schedule (with Milestones) for the Project.

An Overview of BIM Deliverables by Phase

These BIM Deliverables, along with the BIM Execution Plan (BEP), supplement the deliverables by phase
required by Emory University for the specific Project.

BIM Deliverables - Pre-Design Phase

BIM deliverables in the Pre-Design Phase include mass models of building and site based on the
program and budget. Narratives are produced by the AE describing architectural, structural and MEP
systems. Early cost models and schedules are created for project planning. The format for the BIM model
during the Pre-Design phase is determined by the AE and Emory, unless the CM/GC is engaged in the
Project, and in such cases, the format for the BIM model is determined by the BEP, prepared by the AE
and the CM/GC and submitted for review and approval by Campus Services.

Targets for sustainable design resources for land, materials, energy and water are defined. Detailed
requirements of the topographic survey are provided by the Owner.

Existing and new utilities within the Project boundary to within five (5) feet of the building are indicated, to
include storm sewer, sanitary sewer, water lines, main irrigation, gas, electrical and communications.

Various design strategies with preliminary cost estimates and schedules are provided. Goals for
sustainable design strategies for resources of land, materials, energy and water are defined. Specific
LEED program and goals are defined.

BIM Deliverables - Schematic Design Phase
(Note: These BIM Deliverables supplement the Campus Services “Document Delivery Standards”.)

Level of Development 100 as defined by AIA Document G202 - 2013

Validate the Program Requirements

The Design Team shall validate the Program requirements for the Project including the space use and the
performance requirements. The BIM model shall be used to calculate and indicate assignable area and
non-assignable area for each space and overall net and gross area of the building.

Establishing the Construction Cost Model (Estimate) or Guaranteed Maximum Price (GMP)
In accordance with the BEP plan, the CM/GC prepares a complete Schematic Design Construction Cost
Model (Estimate) or GMP as required by the AE and GM/GC agreements and the BEP.

Schedule and Project Milestones

During Schematic Design, the CM/GC provides updated (or reconfirmed) construction schedules per the
BEP.
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Interference Checking
During Schematic Design, Interference Checking using a model or method as determined by the BEP
plan established for the Project.

Energy Goals and Modeling

The Schematic Design shall address energy, water, building envelope and HVAC for the Project as a part
of the BEP plan established for the Project or as modified by the Emory Project Manager. Local gas and
electric rates, including peak demand premiums shall be obtained from the Emory Project Manager

BIM Green Building Goals and Modeling

Sustainability and LEED goals, established in the “Design and Construction Standards” or as modified by
the Emory Project Manager and as described in the BEP for the Project, are incorporated in Schematic
Design.

Quality Control

Standards of quality, established in the “Design and Construction Standards” and in the Schematic
Design used in establishing the Construction Cost Model (Estimate) or GMP, are addressed in Schematic
Design.

BIM Asset Information Database (BIM-AID)

During Schematic Design, the BIM Asset Information Database (BIM-AID) begins and is populated by the
Design Professionals with attributes (data) from the BIM model. Attributes are added and revised in the
BIM categories established in the BEP as the BIM model evolves.

BIM Deliverables - Design Development Phase
(Note: These BIM Deliverables supplement the Campus Services “Document Delivery Standards”.)

Level of Development 200 as defined by AIA Document G202 - 2013

Revalidate the Program Requirements

The Design Team shall revalidate the Program requirements for the Project including the space use and
the performance requirements. The BIM model shall be used to calculate and indicate assignable area
and non-assignable area for each space and overall net and gross area of the building.

Reconfirm the Construction Cost Model (Estimate) or Guaranteed Maximum Price (GMP)
In accordance with the BEP plan, the CM/GC provides a complete Design Development Construction
Cost Model (Estimate) or GMP as required by the AE and the CM/GC agreements and the BEP.

Schedule and Project Milestones
During Design Development, the CM/GC provides updated (or reconfirmed) construction schedules per
the BEP.

Interference Checking
During Design Development, Interference Checking using a model or method as determined by the BEP
plan established for the Project.

Energy Goals and Modeling

The Design Development phase shall address energy, water, building envelope and HVAC for the Project
as a part of the BEP plan established for the Project or as modified by the Emory Project Manager. Local
gas and electric rates, including peak demand premiums shall be obtained the Emory Project Manager
BIM Green Building Goals and Modeling
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Sustainability and LEED goals, established in the “Design and Construction Standards” or as modified by
the Emory Project Manager and as described in the BEP for the Project, are incorporated into the Design
Development model.

Quality Control

Standards of quality, established in the “Design and Construction Standards” and in the Schematic
Design used in establishing the Construction Cost Model (Estimate) or GMP, are addressed in Design
Development.

BIM Asset Information Database (BIM-AID)

During Design Development, the BIM Asset Information Database (BIM-AID) continues and is populated
by the Design Professionals with attributes (data) from the BIM model. Attributes are added and revised
in the BIM categories established in the BEP as the BIM model evolves.

BIM Deliverables - Construction Documents Phase
(Note: These BIM Deliverables supplement the Campus Services “Document Delivery Standards”.)

Level of Development 300 as defined by AIA Document G202 - 2013

Revalidate the Program Requirements

During the Construction Documents phase, the Design Team shall revalidate the Program requirements
for the Project including the space use and the performance requirements. The BIM model shall be used
to calculate and indicate assignable area and non-assignable area for each space and overall net and
gross area of the building.

Reconfirm the Construction Cost Model or Guaranteed Maximum Price (GMP)

In accordance with the BEP plan, the CM/GC confirms the Construction Documents Construction Cost
Model or Guaranteed Maximum Price (GMP) as required by the AE and CM/GC agreements and the BEP
based on bids from subs and suppliers of elements, assemblies and systems. The General Contractor
shall provide a complete Schedule of Values for Construction and reconfirm the Construction Cost Model
or the GMP before completion of this phase. The Schedule of Values for Construction shall be used as
the basis of monthly pay requests during the Construction phase.

Reconfirm Schedule and Project Milestones

During Construction Documents, the CM/GC provides final construction schedule per the BEP. The
CM/GC addresses construction sequencing of specific detailed elements. The “CM/GC Construction BIM
Model” schedule is to show time scaled elements of specific assemblies and systems of the construction
of the building, including means and methods of construction in accordance with the BEP.

Interference Checking
During Construction Documents, Interference Checking using a model or method as determined by the
BEP plan established for the Project.

Energy Goals and Modeling
Satisfy goals for energy, water, building envelope and HVAC design for the Project as a part of the BEP
plan established for the Project or as modified by the Emory Project Manager.

BIM Green Building Goals and Modeling

Satisfy the Sustainability and LEED goals established in the “Design and Construction Standards” or as
modified by the Emory Project Manager and as described in the BEP for the Project. Incorporate the
design in the Construction Documents BIM model.
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Quality Control

Standards of quality, established in the “Design and Construction Standards” and in the Schematic
Design used in establishing Construction Cost Model or the GMP, are included in the Construction
Documents.

BIM Asset Information Database (BIM-AID)

During the Construction Documents phase, the AE portion of the BIM Asset Information Database (BIM-
AID) is completed by the AE and handed off to the CM/GC. Attributes are added and revised in the BIM-
AID by the CM/GC in the BIM categories established in the BEP as the BIM model evolves through the
Construction Phase.

BIM Model Transition - the AE Design BIM Model becomes the CM/GC Construction BIM Model
At completion of the Construction Documents phase, the AE Design Team shall provide the Owner and
the CM/GC with copies of the “AE Design BIM Model”, a complete set of the Construction Documents in
the authorized authoring software in accordance with the BEP and the Campus Services “Document
Delivery Standards”. The Design Team shall also provide a complete set of Bid Documents displaying
each sheet of drawings in PDF format and a complete set of Specifications in MS Word and in PDF
formats, plus any addenda files, in accordance with the BEP and the Campus Services “Document
Delivery Standards”.

BIM Deliverables - Construction Phase
(Note: These BIM Deliverables supplement the Campus Services “Document Delivery Standards”.)

Level of Development 400 as defined by AIA Document G202 - 2013

In the Construction Phase, the CM/GC shall maintain and keep current the “CM/GC Construction BIM
Model” as Progress Drawings and shall make “as-built” notations to the “CM/GC Construction BIM
Model”. The AE Designh Team shall update and maintain concurrently, but separately, the “AE Design BIM
As-Built Model” at LOD 300 as official and authorized Construction Change Directives are issued and as
work is completed.

The CM/GC may use the “CM/GC Construction BIM Model” for the preparation of shop drawings or as
determined by the BEP. The CM/GC shall also maintain and update the “CM/GC Construction BIM
Model” with authorized Construction Change Directives as they are issued. The CM/GC shall also update
the “CM/GC Construction BIM Model” at LOD 400 with as-built conditions as they occur and transmit
those changes to the AE. Monthly reports prepared by the CM/GC shall be logged, posted and distributed
to the Project Team in accordance with the BEP.

Should the CM/GC fall behind on the approved Construction Schedule, the CM/GC shall immediately
provide a makeup schedule to place the Project back on the original Construction Schedule.

Coordination Meetings During Construction

The CM/GC shall conduct coordination meetings for the construction period in accordance with the BEP
or as directed by the Emory Project Manager. The CM/GC shall provide concurrent “as-built”
documentation in the “CM/GC Construction BIM Model” throughout construction.

The CM/GC shall conduct Interference Checks at critical milestones in accordance with the BEP.
Interference Checks are to be reported and resolved at the coordination meetings. The reported
Interference Checks and resolutions shall be logged, posted and distributed to the Project Team in
accordance with the BEP.
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Building commissioning operations data and performance criteria, including LEED compliance and
certifications are to be linked to the CM/GC Construction BIM Model and the AE As-Built BIM Model and
other data as described in the BEP as commissioning occurs throughout the Project. It shall be the
contractor’s responsibility to coordinate the information sources and integrate this information into the
CM/GC Construction BIM Model for transfer to the AE for the AE As-Built BIM Model at the completion of
the Project.

BIM Deliverables - Closeout Phase
(Note: These BIM Deliverables supplement the Campus Services “Document Delivery Standards”.)
Level of Development 500 as defined by AIA Document G202 - 2013

During construction, the contractor and subcontractors are to mark up the Construction Documents to
show “as-built” conditions. These marked up drawings, the Progress Documents, are sent by the CM/GC
to the AE at closeout. The AE then prepares the Record Documents, the final version of the Construction
Documents, reflecting “as-built” conditions. Upon completion, the Record Documents (the As-Built BIM
Model) for the Project, in accordance with the Emory University Campus Services “Design and
Construction Standards” and the “Document Delivery Standards” and the BEP plan for the Project, and
within ninety (90) days of Substantial Completions, is delivered to the Owner in the Original Authoring
Software and in Autodesk AutoCAD software in accordance with the Campus Services Document
Delivery Standards.

Following these guidelines, provide six (6) complete progress documents: one (1) hard copy and five (5)
electronic copies on CD’s and/or DVD’s. One copy is to be kept in the building, Zone library, and HVAC
Shop. Additional sets will be kept in the Planning, Design and Construction project files as well as the
campus services information management archives. Additional copies are to be requested as needed.
Electronic copies of as built drawings are also to be provided in accordance with the computer aided
design requirements (CAD) design requirements manual, which is included as a contract attachment.
Additionally, a marked-up set of progress document control drawings will be submitted to Emory Facilities
Management Control Shop. These prints will be used for trouble-shooting until the completed final
Progress Documents are received.

BIM Data at Closeout — The BIM Asset Information Database (BIM-AID)

Upon completion of the construction of the Project, and within ninety (90) days thereafter, and in
accordance with the BEP, the AE and the CM/GC will complete and deliver the BIM Asset Information
Database (BIM-AID) to the Owner. The BIM-AID spreadsheet database of key building components,
systems and assemblies of the Project follows the Emory University BIM-AID Template and is organized
in BIM categories containing attributes (data) of essential information for long term operation,
maintenance and service of the Project.

Certain cells within the spreadsheet shall accommodate URL'’s with links to warranty information, shop
drawings and other data. The BIM-AID spreadsheet data shall be capable of being mapped by the Owner
directly into the facilities management program currently in use by Campus Services, AIM by Asset
Works. The Unique Identifiers and the asset names on the spreadsheet shall be tied together. The BIM
model drawings may also accommodate hyperlinks to the database for quick and easy access to data
either within the BIM model or to other data outside the BIM model in the 2D drawing sets.
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EMORY

Emory University — Planning, Design, and Construction
Design and Construction Standards

LOD by PHASE & DISCIPLINE

Section 01 32 00

BIM Guidelines — Scope, Deliverables & Progress

* This table de picts the intent of BIM project lifecyde: u

g one set of models thru mapping LOD by phase and discipline.

Desi Post
Schematic Design . Construction Documents Pre-Construction Construction s . Owner Occupied
Development Construction
2D Design 3D Design 3D Coordination GrfizEs
Programming 3D Model-Based| Detailing | AS-Built A . Asset
A COBie 3D . L Testing Spatial )
Discipline & Massi Advanced o) wr@m ||l me Coordination Virtual |Estimating & | Shop Dwgs | Record Commission Plannin Tracking &
Performance SSINE oy I Mockups | Procurement| Fabrication | Modeling e 3 Maintenance
Data & Handover
Specs
ARCH LOD 50 LOD 100 | LOD 150 LOD200 | LOD 250 LOD 300 LOD 300 LOD 300
MEP-FP LOD 50 LOD 100 | LOD 150 LOD 200 LOD 250 | LOD 300 | LOD 300 LOD 300
LOD 50 LOD 100 LOD 300 LOD 300
LOD 50 LOD 100 LOD 300 LOD 300

LOD 500
LOD550| LOD 600
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Section 01 33 23 — Submittals, Shop Drawings, and Product Data

General

Contractor shall provide a schedule of all required submittals. Emory’s Project Manager will review this
schedule and indicate which of the submittals are to be reviewed by Emory concurrently with the design
team. The contractor should convert this submittal schedule into a submittal log. This log shall be
reviewed at each Construction Meeting.

Substitutions

Submittals involving Substitution Requests or other modifications requiring review by the Owner shall be
sent to the Architect at least 30 calendar days before the date each is required for fabrication or
installation. Fabrication or installation cannot start without approved submittals. If the Contractor does not
correctly follow this process and construction delays are incurred, the Contractor will be responsible for
the schedule impact.

FM Global

FM Global provides loss prevention consulting for Emory and should be involved in the review of all
plans. General construction drawings and specifications should be submitted for review at the various
stages of progress to include preliminary drawings, as well as final engineering design drawings. All
sections should be submitted to include Civil/Utility, Architectural, Structural, Mechanical, Plumbing/Fire
Protection and Electrical as well as the specification manual In addition to general construction
drawings, any shop drawings and/or vendor generated package system drawings and specifications
should be submitted. The following are examples of additional drawings that should be submitted to FM
Global for review, if not included with the General Construction drawings.

1. Fire protection shop drawings to include hydraulic calculations and manufacturers cut sheets on
materials to be used and any fire pump layout piping and equipment specification sheets to
include an electrical one line diagram.

2. A complete roof cover system package submittal with a "Contractor's Application for Roof
Acceptance" Form showing all the components, materials, and securement method details to be
used for the roof system and flashing.

3. Any integrated exterior finishing systems showing all the components, materials, and securement
to be used.

4. A complete set of manufacturers design drawings for any pre-engineered all metal building
systems.

5. Equipment submittals on any gas fired heating equipment such a boilers with a "Manufacturer's
Application for Acceptance”.

6. Any special protection systems such as fixed gaseous systems with an Application for
Acceptance" form.

7. Any fire protection monitoring and general fire alarm system drawings

Equipment Submittal / Shop Drawing Review Process

Engineering Services (ES) and Emory’s third party commissioning consultant (CxA) shall be copied on
construction phase equipment and shop drawing submittals when the submittals are sent to the design
team for review. This review generally includes Division 14, 21, 22, 23,26, 27, 28 and 33 section
submittals. ES and CxA comments will be routed to the design team. The design team will prepare the
final list of comments to distribute back to the construction team. The design team will inform ES and the
CxA as to how their respective comments were incorporated.

Project specifications shall require all deviations be noted on a submittal transmittal sheet or cover letter.

Project specifications shall also require that a line-by-line specification compliance be provided with each
submittal applicable to the equipment or system being submitted. Project specifications shall state that
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failure of the subcontractor or its supplying manufacturer to state deviations or provide line-by-line
specification compliance will be returned “revise and resubmit” without review by the design team, ES or
the CxA. Project Specifications shall require that all submittals be reviewied and stamped “approved” by
the GC or CM prior to submission to the A/E and Owner.

Suppliers of major equipment such as chillers and boilers shall also provide a letter stating that they have

reviewed and understand the design control intent of the equipment and certify that their equipment will
function according to the design intent, and if not, request deviation to the intended control.
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Section 01 41 00 - Standard of Quality and Regulatory Requirements

Standard of Quality

The Designers and Contractors involved in any project at Emory University shall meet or exceed the
written standards of quality as established by appropriate construction and industry organizations. In the
event that a similar standard varies from another, the Designer and the Contractor shall meet the more
stringent criteria for quality.

Codes and Regulations

All Designers involved in any project at Emory University shall be aware of and design facilities to meet
and comply with the minimum requirements of all applicable environmental and building codes,
ordinances and standards, at all levels of jurisdiction. All Contractors involved in any project at Emory
University shall perform construction work to meet or exceed the minimum requirements of all applicable
environmental and building codes, ordinances and standards. Deviations must be agreed to in writing by
the regulatory agency and the appropriate representative of Emory University. If a conflict arises between
program requirements and codes and ordinances, such conflict must be resolved to the satisfaction of all
interested parties prior to completion of the Design Development phase.

Universal Design

It is the policy of Emory University to ensure that no individual shall be discriminated against on the basis
of disability in the full and equal enjoyment of all goods, services, facilities, privileges, advantages and
accommodations. To that end, Emory University requires that all parties contracting with the University
observe all pertinent laws and codes, including but not limited to The Rehabilitation Act of 1973, the
Americans with Disabilities Act, the Georgia Accessibility Code, the Fair Housing Administration Act, and
any applicable local building or professional codes.

In addition, Emory University is committed to Universal design as a general policy. At Emory, design
orientation directs that, to the fullest extent possible, the construction of places, things and information be
usable by the widest range of people operating in the widest range of situations without special or
separate design.

All drawings and details that pertain to building, life safety and accessibility code compliance:

1. Parking associated with project when applicable to include slopes, cross slopes and dimensions.

2. Accessible route.

3. Accessible entrances — to include placement of any power door openers and/or applicable card
readers, along with associated accessible routes to door openers and card readers to doors.
Drawings should include plans and elevations with dimensions.

4. Accessible features in buildings to include drawings of drinking fountains, restrooms, accessible
seating in seminar rooms, break rooms, kitchens, locker rooms, shower facilities, etc. Drawings
should include plans and elevations with dimensions.

5. Placement of any wall switches, outlets, thermostats, etc. as applicable.

6. Signage and any alarms.

Sustainability

Emory University maintains a strong commitment to the environment and conserving natural resources.
All facility assessments, facility programming and building design shall assess sustainable strategies that
could be applicable to a project and incorporate such features into the project as approved by Emory
University. Refer to section 01 81 13 Sustainable Design Requirements for additional information.
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Section 01 43 39 — Mock-Ups

Emory values the benefits of mockups as a means of confirming the aesthetic and quality of an assembly,
and as a means of reducing problems and maintenance through proof of performance. The mock-ups
can be field constructed as a stand-alone sample or as part of the actual building depending on
circumstances. The design consultants will review the scope of the project with the Emory’s Project
Manager to identify any system, assembly or detail of the construction that may warrant the use of a field
constructed or building mock-up. The design consultant shall also confirm with Emory’s Project Manager
the need for applicable water testing. The design consultant must have this information incorporated into
the bidding or pricing documents. The Contractor shall include in the GMP or bid all costs associated
with the construction and demolition of required mockups. Possible mock-ups include:

1. Exterior wall with window

2. Roof edge with roof tile, soffit and gutter

3. Interior millwork or paneling

4. Special flooring or floor patterning

Mock-up construction drawings must be approved in writing by Emory University at the completion of
Design Development, or earlier if the construction manager notifies the team that they need the drawings
earlier in order to obtain the materials in time to construct the mock-up per the schedule described below.

The timing of construction for mockups is critical to allow the University adequate opportunity to respond.
Prior to the ordering of materials and construction components, the design consultant, general contractor
or construction manager and Project Manager will address both the scheduling and site placement
(orientation, shading, etc... same as the building) criteria of mock-ups in the construction documents.

It shall be the responsibility of the general contractor to prepare a schedule with key milestones for
material selection and design to ensure that mock-up materials can be procured and installed early
enough in the process to allow modifications in the design without causing construction delays or
additional costs.
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Section 01 50 00 - Temporary Facilities and Contractor Mobilization

Submittals

Submit at least two days before pre-construction conference and before beginning construction of any
temporary facilities, information and drawings as required to fully describe the facilities, and their
proposed locations on the site for owner's approval. Show the proposed activity in each portion of the
work area and identify the areas of limited use or nonuse. Show proposed vehicle access route to and
from the site and expected frequency of use of each campus street, for the Owner's approval. Describe
methods of limiting traffic to these streets. Show vehicle and pedestrian traffic flow around the site and
detail the temporary path of travel. All traffic detours must be accessible to disabled persons and
protective measures must be taken to assure the safety of people traveling around the site. Professional
sighage must be installed to clearly direct traffic through the detours.

Warranties

Where permanent equipment is used for temporary facilities in the building, the warranties for the specific
piece of equipment must be extended to coincide with the warranties of the completion of the entire
project.

Temporary Utilities

Emory's Project Manager will coordinate contractor telephone, facsimile, data, and internet services.
Existing electrical facilities may be used within their rated capacities. Provide equal replacement lighting
for any site lighting that is blocked by construction work. The construction work cannot create shaded or
dark areas in the publicly accessed areas around the site.

1. The power distribution may be provided by Emory University or by the local electric utility
provider. The Contract Documents shall clarify how the service will be provided and how the
Contractor will connect to the service for temporary and permanent power. Emory's Project
Manager will also direct the coordination of these connections as well as the billing procedures.
Emory has a commitment to sustainable practices. Contractor shall turn off lights during non-
work hours except as required for safety and security requirements.

2. The Contract Documents shall clarify if temporary water service is provided by Emory University
or by the local water provider. This clarification shall also direct how the taps and tie-ins, as well
as the billings, will be handled. Emory's Project Manager will also give direction in this area.

3. Temporary filters must be maintained to protect the new mechanical equipment. These filters
must be replaced and the equipment must be cleaned at the turnover of the equipment to Emory.
Where portable equipment is used, provide a label that indicates acceptance by local fire
department.

4. Emory University or local gas provider may provide natural gas to the project. The Contract
Documents shall clarify how the natural gas is provided and how the tap to the service should be
coordinated.

Temporary Sanitary Facilities

Provide and maintain an adequate number of temporary sanitary facilities for the use of all persons
employed on the work during construction. Provide enclosed, weatherproof facilities with heat as
required. Use of new or existing Owner's facilities will not be permitted.

Temporary Partitions and Interiors of Existing Building

Protect interior of existing structure from dust and weather and conserve interior heat, per Emory’s
Construction Indoor Air Quality Management Plan. Protect temporary openings in exterior walls with fire
retardant treated weatherproof plywood closures. Restore surfaces of existing building to original
condition where damaged due to work of this Contract or due to insufficient protection. Do not allow water
to enter wall insulation or roof insulation that is to remain.

Minimize construction activities within existing building to protect existing buildings. Install protection
before activities begin within existing building or on existing roof. Activate each fire sprinkler alarm valve
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system as soon as roof is installed and the facility is protected from freezing conditions. Protect existing
roof from walking, working and equipment. Minimum Method: 3/4-inch exterior plywood.

Construction Parking

Make arrangements for and coordinate construction related parking requirements. Comply with Emory
University traffic and parking regulations, including permitting requirements. Cost for construction related
parking is to be included in the Contract Sum.

Project Identification

Do not erect, exhibit, or display graphic signs or other media device for advertisement or acknowledgment
unless previously approved in form, content and location. Trailers for delivery or otherwise, remaining at
the site overnight or longer, shall bear no identification larger than six inches high located within six feet
above the ground.

Emory’s Project Manager will provide and install a “Protect Identification” sign. The sign will be designed
per the direction of the Project Manager and may be designed by the project Architect or by an
independent graphics consultant hired by Emory. The project and directional sighs must be installed prior
to the start of construction.

Prepare directories and other signs to inform the public and persons seeking safe passage around or
entrance to the Project as directed. Temporary signs should be prepared to provide directional
information to construction personnel and visitors. Conform to requirements for Site Sign. Signs must be
installed prior to the start of construction.

Temporary Fire Protection

During construction period, and until time protection needs are fulfilled by permanent facilities, install and
maintain whatever types and forms of fire protection temporary facilities as may be needed to adequately
protect against fire losses. Comply with the applicable recommendations of NFPA "Portable Fire
Extinguishers” for each area of each construction activity when combustible materials, flammable liquids
and similar exposures to possible fires are present. Locate extinguishers where most convenient and
effective for intended purposes, but provide no less than two each floor at or near each usable stairwell or
exit. Store combustible materials in recognizable, fire-safe locations and containers.

Program: Develop and supervise an overall fire prevention and fire protection program. Instruct personnel
in methods and procedures of program; post warnings and information, and enforce strict discipline.
Review needs with local fire department officials and establish procedures to be followed. Maintain
unobstructed access to extinguishers, fire hydrants, temporary fire hydrants, temporary fire protection
facilities, stairways and other access routes for fighting fires. Prohibit smoking in hazardous fire exposure
areas. Provide extraordinary supervision of welding operations, temporary combustion heating units,
and similar sources of ignition for possible fires.

Provide extinguisher equipment of adequate capacity to extinguish fires, prior to use of combustible
material on the job site. Maintain fire extinguishers in working condition with current inspection certificate
attached to each extinguisher.

Performance
Confine equipment, apparatus, and storage of material to work limits. Emory University will not be
responsible for protection of materials and equipment from damage, pilfering, etc.

Noise from construction activities and equipment must be kept within the jurisdiction having authority’s
Noise Control Standards and be controlled to satisfaction of Emory University. Coordinate with Emory’s
Project Manager when construction work requires use of air hammers, Rotohammers or other
objectionably noisy equipment or when the longevity of use continues during an activity started later by
the Owner.
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Construction on Commencement Day, during Final Exam periods, and Alumni Weekend is not allowed.
Construction of certain types and in certain locations may be allowed on a very limited basis. Emory's
Project Manager will provide specific information.

Tree and Plant Protection

Preserve and protect existing vegetation such as trees on or adjacent to the site, which are not to be
removed. Protect trees from stockpiling, vehicle driving, parking, pedestrian traffic, the dumping of refuse
or chemically injurious materials or liquids, and continual puddling or running water within the critical
rootzone. Coordinate location of tree protection fencing with Emory’s Project Manager. Regrading within
the critical rootzone shall be coordinated with the Emory Project Manager- Contractor shall review of
existing conditions with Emory’s Project Manager prior to removing interfering branches and roots where
required to facilitate work. Removal shall be completed by an approved arborist without injury to trunks-.

Project Site Security

Fencing - provide chain-link or wood privacy fencing with locked entrance gates. Locate vehicular
entrance gates in suitable relation to construction facilities and where it will avoid interference with traffic
on public thoroughfares. Locate pedestrian entrance gates as require providing controlled personnel
entry. Keys to Gate Locks: Deliver 3 labeled sets to Owner and obtain receipt.

Provide a project security program, to Protect Work, stored products and construction equipment from
theft and vandalism. Protect premises from entry by unauthorized persons. Protect Owner's operations at
site from theft, vandalism or damage from Contractor's work or employees. Maintain security program
throughout construction period, until Owner occupancy or Owner acceptance precludes the need for
Contractor security.

Provide control of all persons and vehicles entering and leaving Project Site. Maintain Log of visitors.
Owner will control deliveries and vehicles related to Owner's operations. The contractor is responsible for
securing the site and/or building during all non-working hours; i.e. nights, weekends, holidays. The
security at the site is the responsibility of the contractor but the contractor's plan must be approved by
Emory University's Project Manager, and possibly the Emory Police Department. Security of a site on
Emory University's campus must address securing the construction and equipment from theft or
vandalism as well as barring entry by potential trespassers and protecting pedestrians that pass by and
around the site.

Adjust and Clean

Relocate temporary facilities as required during job progress. Except as otherwise directed, remove
temporary facilities at completion of job. Restore disturbed areas to satisfactory condition, similar to
surrounding areas. Maintain existing temporary roads to the construction area. Restore to satisfactory
condition at completion. Maintain roads and public roads in a clean state at all times.

Emergency Contacts

The contractor must provide Emory University's Project Manager and the Emory Police Department with
emergency contact telephone numbers for 24 hour per day contact with someone in authority with the
contractor. Emergency telephone numbers are also required from the mechanical, electrical, plumbing,
fire protection, fire alarm, and security alarm contractors.

Behavior
1. Contractor and subcontractor staff cannot use existing break rooms for preparation and/or
purchase for food/beverages for meals and/or breaks.
2. Contractor and subcontractor staff cannot engage the students.

Work Hours

Work hours are covered by the contract and can differ depending on site location, end user, adjacent
buildings, academic calendar and other University events.
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Section 01 74 00 — Cleaning

Summary

Emory University expects that all construction sites be maintained in a clean and orderly manner.
Maintain project in accordance with applicable safety and insurance standards. Store volatile wastes in
covered metal containers. Provide adequate ventilation during use of volatile or noxious substances.

Product
Use only cleaning materials recommended by manufacturer of surface to be cleaned. Use cleaning
materials only on surfaces recommended by cleaning material manufacturer.

Final Cleaning

Before starting final cleaning, meet with the managers that represent Custodial Services. Employ
experienced workers, or professional cleaners, for final cleaning. In preparation for substantial completion
or occupancy, conduct final inspection of sight-exposed interior and exterior surfaces, and of concealed
spaces. Remove grease, dust, dirt, stains, labels, and other foreign materials from exposed interior and
exterior finished surfaces. Remove putty, paint, labels, lubricants, etc., from windows, mirrors, and sash,
and then polish, taking care not to scratch glass. Vacuum carpeting (shampoo where required), removing
debris and excess nap. Repair, patch and touch up marred surfaces to specified finish, to match adjacent
surfaces. Coordinate waxing of vinyl and wood flooring with Emory's Building Services. The Contractor
shall conduct an inspection of sight-exposed surfaces, and all work areas, to verify the entire work is
clean. Replace air conditioning filters where units were operated during construction. Maintain cleaning
until project or portion thereof is occupied by Owner.

Sustainability

Use cleaning products and procedures as outlined in Emory University’s Construction Final Green
Cleaning Guidelines and Green Cleaning Manual, current edition, as developed by Emory’s Building and
Residential Services Department. Generally, cleaning and housekeeping products should meet or
exceed Green Seal Standard GS-7.

In addition to the procedures outlined in Section 01 74 00 Cleaning of the Emory University Campus
Services Design and Construction Standards, the following guidelines shall be followed for all projects
during construction and up until the final clean.

A. General Procedures
1. Alist of products and equipment to be utilized on the project shall be submitted to
General Contractor prior to use on site.
2. Verify that cleaning products utilized are acceptable to finish manufacturers and will not
damage finished surfaces.

B. Cleaning Products:
1. Utilize products that are Green Seal, UL EcoLogo, or EPA Safer Choice Standard
Certified to reduce the amount of emissions on the project site.
2. Utilize non-potable water as much as possible.

C. Cleaning Equipment:

1. Utilize microfiber cloths, dusters, or dust mops instead of paper towels, traditional dusters, and
traditional mops.

2. Equip vacuum cleaners with HEPA filters and allergenic bags to reduce dust.

3. Where possible, utilize equipment that is Green Seal GS-42 certified.

4. Where possible, utilize no water/ no chemical equipment.

If specialty cleaning is required and is not addressed by these guidelines, defer to Emory’s Green
Cleaning Manual for processes and procedures.
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Section 01 75 00 - Starting and Adjusting

General

The contractor is responsible for the startup and adjustment of all the equipment it installs. Emory
University will contract with independent Test, Adjust and Balance and Commissioning consultants to
perform their respective functions but this does not relieve the Contractor of its startup and adjustment
responsibilities.

Start-Up and Initial Checkout Plan

The Commissioning Authority (CxA) will assist the commissioning team members responsible for startup
of any equipment in developing detailed start-up plans for all equipment. The primary role of the CxA in
this process is to ensure that there is written documentation that each of the manufacturer recommended
procedures have been completed. Refer to Section 01 91 13.

Prefunctional Checklist

A prefunctional checklist is a written list of items to inspect, along with component tests to conduct to
verify proper installation of equipment. Prefunctional checklists are primarily static inspections and
procedures to prepare the equipment or system for initial operation (e.g., belt tension, oil levels OK, labels
affixed, gages in place, sensors calibrated, etc.). However, some prefunctional checklist items entail
simple testing of the function of a component, a piece of equipment or system (such as measuring the
voltage imbalance on a three phase pump motor of a chiller system). The word prefunctional refers to
before functional testing. Prefunctional checklists augment and are combined with the manufacturer's
start-up checklist. Refer to Section 01 91 13 for specific expectations regarding the prefunctional
process.
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Section 01 77 00 — Close-Out Procedures

Substantial Completion

Specific procedures regarding this are included in contracts used for design and construction. In general,
when the contractor determines that work is substantially complete, a final inspection is requested. The
designers (architects, engineers, etc.) will complete a final inspection, if designers determine that the
work is substantially complete, they will recommend to the owner that a certificate of substantial
completion be issued. The certificate of substantial completion is issued by the designer and is to be
signed by the designer, contractor and the Emory Project Manager. The date that the certificate of
substantial completion is issued is also the date that the warranty starts. Issuance of a certificate of
substantial completion requires that a final punch list has been prepared. Punch list prepared by
university personnel may either be incorporated in the designer’'s punch list or tracked separately.

Operational and Maintenance Manuals

O&M Manuals are prepared by the General Contractor and Subcontractors. These are to be reviewed by
the designers, commissioning consultant, university mechanical and electrical Engineer. Provide the
documentation in accordance with Campus Services Document Delivery Standards. Following these
guidelines, provide six (6) complete sets: one (1) hard copy and five (5) electronic copies on CD’s and/or
DVD’s. Approved copies of the O&M Manuals are to be kept in the building, Zone library, and HVAC
Shop, Planning, Design and Construction project file, and the Campus Services information management
archives. Provide commercial quality, 8 %2” x 11" three ring binders with durable plastic covers. ldentify
project and type of data on face and side of binder. Do not overload binders. Include hard front and rear
pages. There shall be dividers with permanently marked tabs separating each section and sub-section.
Tab labels should not be hand written. If multiple binders are required, identify as consecutively
numbered volumes, identifying original documents as set number one. Provide information required by
Construction & Closeout Checklist included as an attachment to the Contract organized as outlined
below. Include related documents under the heading to which each is most closely related.

Also review section 01 91 13, “General Commissioning Requirements” for more information regarding
responsibilities and approval process timelines. In general, the final, approved O&M Manuals shall be
complete and available during the owner training sessions.

*Progress Documents — (As Built Drawings)

The contractor and subcontractors are to mark up the construction documents to show as built conditions.
The marked up drawings are to be sent to the designers. The designers modify the construction
drawings to show as built conditions. Provide the documentation in accordance with Campus Services
Document Delivery Standards. Following these guidelines, provide six (6) complete progress
documents: one (1) hard copy and five (5) electronic copies on CD’s and/or DVD’s. One copy is to be
kept in the building, Zone library, and HVAC Shop. Additional sets will be kept in the Planning, Design
and Construction project files as well as the campus services information management archives.
Additional copies are to be requested as needed. Electronic copies of as built drawings are also to be
provided in accordance with the computer aided design requirements (CAD) of the Campus Services
Document Delivery Standards, which is included as a contract attachment. Additionally, a marked-up set
of progress document control drawings will be submitted to Emory Facilities Management Control Shop.
These prints will be used for trouble-shooting until the completed final Progress Documents are received.

Owner Training

Owner training shall be performed only after systems are complete and functionally tested and verified.
In most cases, Emory desires professional recording of the training sessions, particularly for systems or
equipment that are unique to Emory. The A/E team should specifically consult with the Emory
Commissioning Engineer to discuss videotaping requirements of the project.

It is also recommended that a second session of training be provided on select, unique systems, at
approximately the 10t month of the warranty period to review the first year of operation and any
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functional modifications that may have occurred during that period. Again, consult with the Emory
Commissioning Engineer to discuss these requirements.

Construction Close-Out

Construction Project Close-out requires completion of the Construction & Closeout checklist. This is a
comprehensive document that covers all of the areas where documentation is needed before an area or
building is turned over from Planning, Design and Construction to Facilities Management. Completion of
this document requires the participation of the designers, contractor, commissioning consultant, LEED
consultant, project manager, and Facilities Management personnel.

Reference Division 33 for underground utility as built accuracy requirements.

End of Warranty Inspection

An End of Warranty Inspection will be scheduled and conducted at the project site prior to one year from
date Substantial Completion but as close to the end of that year as reasonably possible. Warranty
Inspection will be attended by at least one representative each of Owner, Architect, and Contractor.
Warranty Inspection is intended to be an opportunity for Contractor to become aware of any outstanding
corrections needed pursuant to the basic first-year warranty of Work.

*Note: As-Built documents now referenced as “Progress Documents”

The General Contractor is responsible for generating and maintaining accurate Progress Documents
during the progress of the Work to reflect the “as-builts” or actual in-place construction, referencing all
Changes, Requests for Information, Supplemental Instructions, and Existing Conditions affecting such
Work. Progress Document should be submitted per the Document Delivery Standard requirements.

The Architect is also responsible for coordinating the Record Documents, the final version of the
Construction Documents that have been modified by Architect/Engineer at Final Completion to reflect the
“as-builts” or actual in-place construction shown in the final Progress Documents, referencing all
Changes, Requests for Information, Supplemental Instruction and Existing Conditions affecting such
construction.
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Section 01 78 23 - Operation and Maintenance

1.0

2.0

Introduction

The following is a cursory introduction to Emory University's operation and maintenance function.
This section is concluded with some general requirements that must be considered and included
in the planning of an Emory facility.

11

1.2

The Facilities Management department of Campus Services performs Emory University's
facility operation and maintenance. This department is responsible for the maintenance of
the University's grounds, the maintenance and operation of the University's utilities,
including the central steam and chilled water plants and distribution, and the custodial
care, physical maintenance, and operation of the University's facilities. These services
are provided through the five service zones that provide customer-oriented service to the
campus users, along with central support shops that provide the service zones with
specialized resources.

All of Emory University's facilities must include adequate space for facility support. The
programming effort must identify the space required for LITS, security systems, custodial,
mechanical, electrical, waste, and building storage support. Building systems and the
serviceability of these systems cannot be reduced to compensate for insufficient funding
or over committed programming or design. The Programmer, Architect, and Consultants
are responsible for identifying budget and program conflicts.

General Observations

2.1

2.2

2.3

Janitorial Rooms: There must be one janitorial room per floor of a building. The room
must be a minimum of 8 ft. by 10 ft. (80 sq. ft.) unobstructed by pipes and other utilities.
Adjustable steel shelving is required, two sections along the 8 ft. wall. A floor mounted
deep mop sink with a hose bibb, a floor drain, 4 duplex 120V receptacles with at least
one on each wall (design team to confirm adequate voltage for equipment), and wall
mounted brackets for mops, etc. are required per room. An eye wash station is preferred
for Janitorial/Custodial Rooms and should be included in the project unless directed
otherwise by the Emory Project Manager. For Janitorial/Custodial rooms with sheetrock
walls, ensure the walls adjacent to the floor sink are protected with FRP panels to a
height of approximately 4’ AFF. Whenever possible, the door into the Janitorial/custodial
room should swing outward to preserve space inside for equipment and supplies.

Custodial Support Room: Each building there is to be a room, convenient to the loading
dock, for custodial equipment and supplies. Lockable double doors are preferred; the
minimum clearance at the door is 5 feet. One 8 cubic ft. flammable cabinet for
combustibles is required in each of these storage rooms. Provide 4 duplex 120V
receptacles with at least one per eight feet (design team to confirm adequate voltage for
equipment). The size of these storage/ equipment rooms varies according to the size of
the building. A general guide is as follows:

Up to 50,000 sg. ft. = 10'x 10'

Between 50,000 and 100,000 sq. ft = 15'x15'

Between 100,000 and 200,000 sqg. ft = 20'x20'

Over 200,000 sg. ft. = 25'x25'

Custodial Staff Support Rooms: Each building should also provide space for
restrooms, dressing/locker rooms and a break room for custodial staff. Design team
needs to work the Emory Project Manager to clearly understand project needs with
regards to these types of spaces. If it is determined that it will not be possible to include
dedicated space for custodial staff, then space for lockers MUST be provided in the
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Custodial Support Room described in section 2.2 above. The locker space should be
separated from the dry storage by a partition.

2.4 Building Maintenance Rooms: Lockable maintenance office and shop space is required
for each building. Design team needs to work the Emory Project Manager to clearly
understand project needs with regards to these types of spaces. A general guide is as
follows:

Up to 50,000 sqg. ft. =10'x10" Office and 10x10' Shop Space

Between 50,000 and 100,000 sq. ft. = 15x15' Office and 15'x15' Shop Space
Between 100,000 and 200,000 sqg. Ft = 20'x20' Office and 20'x20' Shop Space
Over 200,000 sq. ft. =25'x25' Office and 25'x25' Shop Space.

Maintenance office space should include the following fixtures furnishings and
equipment...

Workstation Counter

Drawer Cabinet

Hand Sink

1 Office Chair

File Cabinets

Adjustable steel shelving

Maintenance shop space should have lockable storage for tools, a workbench
and a 10 cubic ft. flammable cabinet for paint and combustibles. Typical electrical
service to be 110V with a special 480 V drop to disconnect and convenience
outlets on 3 circuits

Maintenance office space and shop space shall include one telephone and data
connection. Lighting shall be fluorescent (See Electrical Narrative) with 50 foot-
candles minimum and include room occupancy sensors. 35% min - 55% max
humidity and 68°-74° + 2°F temperature range (See Mechanical Narrative)

Additional architectural considerations should include lockable 3'-0" x 7-0"
minimum door size, VCT floor finish with rubber base, painted wall finish, 2x2 lay-
in acoustical ceiling panels with 9 foot minimum ceiling height.

It is essential that the scope of furnishings supplied and installed by contractor,
owner or any combination be clarified early in the design process.

25 Residence Hall Custodial Supervisor Office: Every residential project is to include at
least one Residence Hall Custodial Supervisor office with the same basic requirements
as those listed above for the maintenance office

It is essential that the scope of furnishings supplied and installed by contractor, owner or
any combination be clarified early in the design process.

2.6 Attic Stock Storage: Different types and colors of finishes; i.e. paint, wall coverings,
ceiling tile, carpet, and other floor coverings, etc. must be minimized. All buildings must
have ample storage space dedicated to store the attic stock of each finish. The size and
specifics of each attic storage space vary according to the size and usage of the building
and these details must be determined with input from the maintenance and building
occupant personnel. The suggested minimum size for buildings up to 50,000 sq. ft. is =
10'x10'. In addition to confirming the size and location of attic stock storage, the actual
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materials to be included in attic stock are to be confirmed by the Emory Project Manager.
Provide appropriate shelving in the attic stock storage room to maximize the efficient use
of the space.

Loading Dock: Loading dock facilities are essential to the maintainability of each new
building and here again specific requirements are to be arrived at with input from facility
management personnel. A minimum of one dock space for large trucks complete with
leveler is required for each building. Each dock area is to have a minimum of a 12" wide
space for a compactor with height and truck accessibility requirements. There shall be
two additional parking spaces for delivery/service vehicles. There shall be a 4 ft. wide
ramp from dock to grade (Use the ADA for minimum design criteria). All service needs
vary with the size and usage of each building. Additional facilities may be required based
on user program needs. If an alternative strategy is utilized for loading dock access, such
as the use of tunnels to connect to existing loading dock facilities, it is essential that the
both the user program and facilities support needs be assessed to insure the adequacy
of the existing facilities. Identify any improvements to existing loading dock or related
facilities necessary to support this concept.

3.0 Emergency Generator
The emergency generator must be located so as to be readily accessible for servicing and
testing. Special care must be used in directing the engine exhaust to prevent fumes being drawn
in to the fresh air system of the building. To the extent practicable generators should not be
located immediately adjacent to storm drains.

4.0 Waste Management

4.1

4.2

4.3

All service facilities, dock-compactor-generator and transformers, must be located so as
to screen them from view of the building occupants and the general public as much as
possible. Coordinate with the Campus Architect for compliance with the Campus Design
Guidelines and campus master plan issues.

Space for 34 yd self-contained trash compactor and power is required.

Pad for compactor must be 40' x 10' x 6" 3000lbs. Highway grade wire mesh reinforced
concrete. 30AMP / 460 VOLT - 3 Phase - 60 cycle wired to within 5' of the Compactor
Power Unit. Disconnect must be located outside the building accessible to the driver who
services the compactor.

5.0 Support Spaces

51

5.2

5.3

54

5.5

All support spaces must be climate controlled, ventilation is not sufficient. Mechanical
heating and cooling is required. All support spaces must be finished, painted, and the
floors must be sealed/painted at a minimum. No framing or supports, steel or otherwise,
shall be left unpainted.

All mechanical rooms and areas must be adequately large enough to have any
component in the room serviced or replaced without having to disassemble or remove
other equipment from the room.

No mechanical, electrical or support space should be used for staging, storage, or as a
workshop unless specifically designated as such.

No incandescent lighting should be used in support space, mechanical rooms, etc.

Reference all other sections of this document for further information; i.e. the Emory LITS
and MEP sections, etc
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6.0 Air Quality
Emory University is located in a non-attainment area for air pollution. If there is any significant,
additional air pollution potential because of a new project, Emory will have to file with the Georgia
Department of Natural Resources for a Title V air emissions permit revision. A significant addition
of air pollution potential that may require a permit revision would include any project that includes
emissions sources such as an emergency generator; fume hood exhausts, boiler equipment, etc.
The project budget must include the cost of this application, which also may require the services
of an Environmental Consultant. Additionally, the type and size of equipment must be determined
as early in the design process as possible (generally at least a year before occupancy or start up)
due to the usually lengthy permit review times by the state.

7.0 Recycling

Waste Management space must be included.

7.1 Designer shall provide adequate and appropriate space for owner-provided standardized
color-coded bins to collect the following commodities: (1) compost; (2) plastics and cans;
(3) mixed paper; (4) white paper; and (5) landfill waste. Bins shall be located as
appropriate for each project and may include the following locations as space allows:
break room, event space, copy room, lobby space, mail room, conference room, and
either inside or outside classroom spaces. Provide space to hold all five standardized
bins in at least one dedicated recycling space per floor. Provide appropriate space on the
wall directly above bins for owner provided standardized signage.

7.2

7.2

All major University buildings will have at least one collection location with equipment for
cardboard, batteries, and ink and toner cartridges

7.3 All University restrooms with paper towels will be equipped for composting.

7.4 Large conference rooms, with 25 seats or more, may have the five standard bins located
within the conference space; if not they will be conveniently located outside the room.
Small conference rooms, with fewer than 25 seats, will have signage directing occupants
to designated collection area where the five standard bins are located. Building facilities
representatives may have the five standard bins located in one or two conference rooms,
which are consistently used for events or luncheons

7.5 Those buildings or building areas that prefer an upgraded bin will have choices available.
The design team shall coordinate all space and signage requirements for upgraded bins
with the PM.

7.3 Each building is to have a recycling room located within the building off of the loading
dock to hold recycling bins. The size of this room is to be based on the size and use of
the building in accordance with Materials and Resources Prerequisite Storage and
Collection of Recyclables under the current LEED rating system. Loading dock spaces
should have a dedicated area for cardboard collections that is sectioned off or fenced.

7.4 Many of these items need to be reviewed on a building-by-building basis. The design
team shall meet with the Emory project manager and the Campus Services and building
occupant stakeholders on each project to ascertain the recycling space requirements.

7.5 Outdoor receptacles for both waste and recycling are to be Victor Stanley, Inc. Steelsites
Series A-36 (36-gallon side-door receptacles with welded canopy dome lid and black
liner, latch). Waste cans should be VS-Black powder-coat, and recycling cans should be
VS-Green powder-coat.
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8.0 Asset Identification Labels

8.1 The CM/GC and/or subcontractors shall be responsible to coordinate receipt of QR Code
stickers from Emory FM and place the stickers on each asset as described in the BIM-
AID spreadsheet referenced in section 01 32 00. The QR Code shall dynamically link the
asset to asset attribute data included in the BIM-AID spreadsheet.
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Section 01 79 00 - Demonstrations and Training

Summary

Instruct and train operating personnel in the operation and maintenance of mechanical and electrical
systems in the building and any other systems deemed necessary

Time of Submittal

1.

The Contractor is to submit training materials and instruction schedule to the Commissioning
Provider and the Project Manager at least 30 days prior to start of formal maintenance
training classes.

The Contractor is to arrange mutually agreeable dates for receiving training with the Owner,
through the Project Manager; within the thirty-day period preceding Substantial Completion,
as listed in Section 01 77 00 - "Closeout Procedures".

Reminders of each training period shall be sent to Emory University's Project manager and
Commissioning Provider ten days before each session.

Refer also to Section 01 91 13 — “General Commissioning Requirements”

Type of Training

1.
2.

Instruction shall be class room and on-the-job.

Provide the services of competent Contractor or manufacturers' engineers and qualified
maintenance personnel to adequately train designated persons in the proper operation and
maintenance of all mechanical, electrical, & plumbing (MEP) systems.

The Operating and Maintenance Manuals prepared by the Contractor, manufacturer's
literature of the actual equipment installed and copies of approved posted operating
instructions shall be used as a basis for the training.

Time Period of Training: Training will be as specified in the various specification Sections, or
longer as required to fully instruct Owner's designated operation and maintenance personnel
in the operation, adjustment and maintenance of all products, equipment and systems.
Record of training: A video record on DVD shall be made of all training classes included
instruction provided using the equipment where practical. Two copies of the DVD’s shall be
provided to the project manager. One copy will be given to the Zone Supervisor, one copy
will be kept with the construction project record files.

Certification

The Contractor shall provide recorded attendance for the training upon completion of the session being
performed. This sheet acknowledging receipt of training shall describe the training performed, the date,
and the names, titles, and signatures of the people attending.
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Section 01 81 13 - Sustainable Design Requirements

Sustainability

Emory University maintains a strong commitment to the environment and conserving natural resources.
We are obligated as leaders in higher education to promote environmentally friendly, whole building
design practices. Designers and builders are encouraged to think in new and different ways to help create
buildings that will conserve energy, water, and the project site's natural environment. All facility studies,
capital programming and building designs shall assess sustainable strategies that could be applied to a
project and incorporate such features into the project as approved by Emory University.

LEED Goals

Emory University has been participating in the U.S. Green Building Council’'s LEED building rating system
since the Whitehead Biomedical Research building was under construction in 2001. Since then the
University has adopted LEED standards as the guiding principal in all major construction and renovation
projects with the goal being to “silver certify” each. This is not a high end goal, but rather a minimum
target. During the planning phase of each project, specific sustainability goals should be discussed and
included in the published goals for the project team. This should include not only certification levels to be
targeted, but specific project sustainability goals and prudent investigation on the technical merits and life
cycle cost of all measures. Additionally, where the ability to meet a target threshold for a credit is not
achievable, some action is preferable (e.g., rapidly renewable materials).

These same principles should be evaluated for use in major renovation projects on campus. While LEED
certification of all renovations is not a specific goal, the concepts and strategies used in the design and
construction of new buildings can many times be successfully integrated into even small facility
alterations, both interior and exterior. Design teams are encouraged to thoughtfully consider such options
with every component of the project.

General LEED Requirements

Any LEED credits that are not specifically addressed elsewhere in these standards does not imply that
their pursuit is not to be considered. Emory does not intend to dictate which credits will or will not be
sought. It is still the design team/LEED PA's responsibility (as appropriate) to fully evaluate each credit
and its applicability to the individual project. Consideration of each credit will be especially crucial despite
what has been done historically on past projects given the anticipated increased stringency in
documentation requirements.

Specific LEED Requirements

Individual requirements for specific materials, strategies or practices related to the various LEED credits
are incorporated in the respective standards contained in these Design and Construction Standards.
Additional guidance that is not specifically addressed by a standard but may be relevant to a LEED credit
is included below. The information is grouped by LEED category.
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Section 01 91 13 - General Commissioning Requirements

General

Emory University is officially and formally committed to the concept of Commissioning all new buildings
and major renovations. This section of the Standard is intended to provide guidance and information
regarding the minimum expectations and requirements of the commissioning process at Emory
University. The primary goal of this section is to inform the A/E team of their Commissioning related
responsibilities. This section will also detail general Commissioning related responsibilities of various
members of the commissioning team.

Description of Commissioning

Commissioning (Cx) is a systematic process of insuring that building systems operate and perform
according to the owner’s project requirements and operational needs. The Commissioning process
oversees, verifies and documents that the facility and its systems and assemblies are planned, designed,
installed, tested, operated and maintained as required to meet the owner’s functional intent and the
project contract documents. Specific objectives of commissioning are as follows:

e Verify that applicable equipment and systems are designed and installed according to the
manufacturer's recommendations, to industry accepted minimum standards, and to be safely and
adequately accessible for maintenance.

e Verify and document proper performance of equipment and systems.

e Verify that O&M and as-built documentation submitted is accurate and complete.

e Verify that the owner’s operating personnel are adequately trained.

The commissioning process does not take away from or reduce the responsibility of the A/E team or
installing contractors to provide a finished and fully functioning product.

Timeline of Commissioning

For most projects at Emory, the Cx process will begin at the beginning of the schematic design stage of
the design phase and continue through and conclude at the end of the first year of occupancy. For LEED
projects, Commissioning Consultant must be on board prior to the end of the design development design
stage.

Management

Emory University will contract directly with the Commissioning Consultant, herein referred to as the
Commissioning Authority (CxA). The CxA will be independent of the design and construction teams. The
CxA will report to Emory’s Commissioning Engineer (CxE), and designated Project Manager (PM) of
Emory. Emory’s CxE will develop and distribute the Cx Statement of Work (SoW) and Request for
Proposal (RFP) for each project. The CxA shall oversee the Cx process within the project.

Cx Team

The members of the commissioning team shall include Emory’s CxE and PM, the CxA, the architect, the
design engineers, the general contractor and/or construction manager, the mechanical contractor, the
electrical contractor, the BAS contractor, the TAB contractor, the plumbing contractor, the fire protection
contractor and the fire alarm contractor, if different from the electrical contractor. Other members of the
Cx Team include the LEED consultant (if applicable) and personnel of Emory’'s O&M staff.

Each Cx Team member shall assign one individual to be the primary point of contact for the
commissioning process.
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Commissioning Process Overview and Responsibilities
DESIGN PHASE

The following are general design phase expectations and responsibilities of specific Cx Team members:
A/E Team:

e Provide the CxA the Basis of Design (BoD) for systems being commissioned. Respond
to any resulting review questions pertaining to the CxA's review of the BoD.

e Meet with the CxA to discuss and coordinate the design phase Cx process and review
the Cx Plan developed by the CxA.

e Incorporate into the project specifications the commissioning specifications, and any
referenced attachments, provided by the CxA. Coordinate with the CxA which numbering
format is being used.

e Provide hard copies of the design phase review submittals to the CxA concurrent with
submittal to Emory.

e Respond to the design review comments provided by the CxA, TAB consultant and BAS
Contractor. Provide responses prior to issue of the next progress submittal. The CxA will
generally review the following submittals: 100% SD, 100% DD, 50% CD and 95% CD.
The TAB consultant will generally review the 50% and 95% CD submittals

e Meet with the CxA, as required, to discuss design review comments.

TAB Consultant:

e Emory University contracts with the test and balance (TAB) consultant directly on each
new construction and major renovation project. Emory’s CxE will coordinate with TAB to
review progress submittals during the design phase. TAB will forward test and balance
related review comments for consideration by the A/E team.

General Contractor (if identified during the design phase):
e  With input from the CxA and TAB Consultant, incorporate TAB and Cx activities into the
master construction schedule.

CONSTRUCTION PHASE

The following are general construction phase expectations and responsibilities of specific Cx Team
members:
All Cx Team Members:

e Review and provide comment on the CxA’s Cx Plan, prior to the Cx scoping meeting.
Follow and adhere to the Cx Plan.

e Participate in the Cx scoping meeting to discuss the Cx scope, Cx Plan, coordination and
schedule. This meeting shall occur approximately upon start of overhead MEP rough-in.

e Review and comment on the functional test procedures, scripts and checklists developed
by the CxA. The CxA shall submit the tests approximately 2-3 months prior to functional
testing in the field.

AJE Team:

e Inform the CxA of any changes to the BoD or construction documents, as applicable, as
related to the systems being commissioned.

e Coordinate submittal review comment deadlines imposed on the engineers to the CxA.
The intent is that the CxA review be completed simultaneous with the engineers review
and the CxA’s comments incorporated with the engineer’'s comments, as applicable.

e Respond to Request for Information (RFI's) from the CxA.

e Copy the CxA on A/E observation reports.

e Assist the Cx Team to resolve any issues or concerns identified during the construction
phase.
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General Contractor / Construction Manager:

Ensure that all Subs execute their commissioning responsibilities according to the
Contract Documents and schedule.

Continue to incorporate and update TAB and Cx activities into the master construction
schedule.

Participate in Cx coordination meetings as required.

Distribute one copy of each subcontractor submittal to the CxA for the CxA’s review,
concurrent with the engineer’s review.

Develop, with the subcontractors, the start-up plan to be employed for each piece of
equipment and system.

Verify items identified in the Cx Issue log are being addressed by the responsible
subcontractor.

Spearhead coordination between the Subs and the CxA to witness factory testing and/or
start-up. The CxA will specify in the Cx Plan which construction phase tests and start-
ups intended to witness, as required by the Sow.

Provide the CxA copies of third party test results. The CxA will specify in the Cx Plan
which test reports that will be reviewed, as required by the Sow.

Gather, organize and submit Operation and Maintenance information for review by the
A/E, Emory and the CxA. Final, approved, O&M documentation shall be complete and
on-hand for the owner training sessions

Distribute to the CxA one copy of the O&M Manuals and As-Builts submitted by each
subcontractor.

Spearhead the response and incorporation, as agreed, to the CxA review comments of
the O&M manuals submitted by the subcontractors.

All Subcontractors:

Submit to the CxA the proposed prefunctional checklists to be employed in the project. If
a subcontractor does not have an acceptable prefunctional checklist for a piece of
equipment or system, the CxA will provide that checklist for the Subcontractors use.
Each subcontractor shall complete each approved prefunctional checklist, and submit to
the CxA prior to functional testing.

Respond, in writing, to any CxA submittal review comments.

Participate in Cx coordination meetings as required.

Respond, in writing, to each observation listed in the Cx Issue Log within 5 working days
from its release from the CxA. Responses shall indicate whether the issue is agreed to
and will be or has been corrected, whether more information is needed from the CxA
regarding the issue, or whether there is a disagreement with the issue reported.

Execute the coordinated and approved start-up plan.

Submit Operation and Maintenance documentation to the General Contractor with
sufficient time to be reviewed , revised as necessary and approved by the A/E, Emory
and CxA prior to owner training.

ACCEPTANCE PHASE

A/E Team:

Assist the Cx Team to resolve any issues or concerns identified during the acceptance
phase functional tests.

General Contractor:

Ensure that all Subs execute their commissioning responsibilities according to the
Contract Documents and schedule.
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e Continue to coordinate and incorporate Cx activities into the master construction
schedule.

e Continue to verify items identified in the Cx Issue log or Observation report are being
addressed by the responsible subcontractor.

e Provide the training plan and agendas proposed by the subcontractors to the CxA for
review

e Provide As-Built documentation as described in 01-77-00, “Closeout Procedures”

All Subcontractors:

e Demonstrate functional performance, per the coordinated functional test procedures,
scripts and checklists, provided by the CxA during the construction phase.

e In general, functional testing by the CxA shall be performed from the final graphic control
screens by which Emory personnel will operate the facility.

e Continue to retest until acceptable performance is verified and documented.

e Provide specified testing documentation (i.e., National Fire Protection Association, NFPA)
as required and as requested by the CxA.

BAS Contractor:

e During functional testing by the CxA, alarm routing shall be to a secondary OWS
computer. Upon completion of the functional tests, route the alarms as required to the
primary alarm display in the OWS.

e Provide requested trend information to include, at minimum, all major control setpoints to
demonstrate stable and accurate control.

e Assist the TAB Consultant and the CxA to optimize static and differential pressure control
setpoints and reset limits.

TAB Consultant:
e Assist the BAS Contractor and CxA to optimize static and differential pressure control
setpoints and reset limits.
e Assist the CxA to conduct and document pressure mapping of the facility at the design
airflows and at part load conditions to verify pressure relationship across the envelope
and across partitions between all pressure critical zones are per the project requirements.

WARRANTY PHASE

A/E Team:
e Continue to assist the Cx Team to resolve any issues or concerns identified during the
first year warranty period.

General Contractor:
e Assist in coordination with its Subs to perform seasonal and deferred testing, as required.

All Subcontractors:
e Support the CxA to perform any seasonal or deferred functional testing, as required.

Systems to Commission (by the CxA)
The following is a general list of the equipment and systems that are typically commissioned on Emory
projects:

Building Envelope Systems (refer also to Standard Section 019 1 19)

Building Automation Systems, including linkages to remote monitoring and control sites and

integration to other systems
Laboratory Control Systems, including integration to the building automation system
HVAC Equipment and Systems
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Energy Recovery Equipment and Systems
Smoke Evacuation Systems

Water Reclaim Systems

Fire Alarm Systems

Fire Protection Systems

Domestic Hot Water Heating Systems
Domestic Water pressure reducing stations and mixing valves
Lighting and Day-Lighting control Systems
Utility Metering Systems

Emergency Power Systems

Electrical Service and Distribution Systems
Renewable Energy Systems

Depending upon the complexity of the specific project, other systems may be included within the CxA’s
SoWw.

Note that this list above entails the equipment and systems which fall within the third party commissioning
consultants scope of work. Any equipment or systems not listed here does not imply the installing
contractor is not obligated to commission the work as required by the project contract documents.

Sustainability
The CxA SoW will adhere to and generally exceed the USGBC LEED™ requirements for the following
credits, based upon the current rating system:

e EAp Fundamental Commissioning and Verification

e EAc: Enhanced Commissioning
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Section 01 91 19 - Facility Shell Commissioning

General

Emory University is officially and formally committed to the concept of Facility Shell, or Envelope,
Commissioning of all new buildings and major renovations. The general process of Commissioning (Cx)
is detailed in Section 01 91 13. However, Envelope Commissioning does not follow many of the process
requirements as required for the commissioning of energy and life-safety systems. This section of the
standard is intended to provide guidance and information regarding the minimum expectations and
requirements of the envelope commissioning process at Emory University.

Management

The Envelope Commissioning Authority (ECx) will be independent of the design and construction teams.
The contract with the ECx will generally be held directly by Emory University, however, this contract can
be held by the MEP CxA or the Architect. Consult with Emory’s assigned Project Manager and
Commissioning Engineer on each project regarding contractual coordination.

Design Phase Responsibilities

During Design Development the ECx will be involved in Design Team meetings to review the exterior
system components (below grade, under slab, walls, glazing and roofing), detailing and specifications

The ECx will review various design phase submittals. Typically, reviews will be done on the 50% and
95% CD submittals. The design reviews will focus primarily on the envelope section details shown in
regards to roofing, waterproofing and air infiltration. The ECx will provide a spreadsheet .of the review
comments. The architect shall work with and meet, as required, with the ECx to discuss review
comments. The architect shall provide written response to each review comment, informing whether the
correction was implemented, if more information is required from the reviewer, or if there is a
disagreement with the comment. The ECx shall review design for compliance with FM Global
requirements.

Roofs:

A Registered Roof Consultant (RRC), as recognized by RCI Inc., is required to:
1. Complete a peer review of all roof details to ensure they meet with FMG standards including all
FM Loss Prevention Data Sheets.
2. Review roofing contractor submittals, shop drawings, and Contractors Application for Roof
Acceptance Form to ensure they meet FMG standards including all FM Loss Prevention Data
Sheets

Construction Phase Responsibilities

The ECx will be involved in the submittal and shop drawing review process for all exterior assemblies
including: below grade, under slab, walls, glazing and roofing. The architect will be expected to
coordinate with the ECx to perform reviews concurrent with the architect reviews.

The ECx will conduct pre-construction conference(s) with the envelope construction team. During these
conferences, the ECx’s submittal and shop drawing review comments will be discussed, along with
general coordination and sequence of material installation. The responsible subcontractor will also be
expected to provide written response to each review comment, informing whether the correction will be
implemented, if more information is required from the reviewer, or if there is a disagreement with the
comment.
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The ECx shall review and approve the mock-up construction drawings prior to distribution to the
Construction Manager for fabrication. The construction mock up shall be designed and constructed for
conducting typical water testing of glazing assemblies.

The ECx shall coordinate site visit(s) with the Owner, Architect and Construction Manager at milestones
during the mock-up construction. The ECx shall prepare a report after each visit. The Architect and
Construction Manager shall provide written response to each deficiency noted in the reports.

The ECx will conduct timely site visits during construction to observe below and above grade
construction. After each site visit, the ECx will provide an associated field report that includes a
continuous deficiency log. The Construction Manager will be expected to address any deficiencies
identified in the field reports and update the deficiency log with written and photographic remedial action
regarding each identified deficiency.

Roofs:

A Registered Roof Observer (RRO), as recognized by RCI Inc., is required to:

1. Complete a minimum of three inspections per week to ensure the work is being completed as
specified. At a minimum the RRO shall report to the General Contractor, Project Manager and
Roofing Contractor with the following daily field report information.

Account Name

Date

Account Address

Project Name

Report Number

Roof Designation

Weather

Personnel present at site

Contractor Information

Roofing System

Daily Activity and General Notes

Contractor foreman signature

Inspector signature on each daily form

Roof Top Drawing of daily work

Progress Photos

All reports and photos will be emailed to client and contractor on a weekly basis
2. Al f|eId reports, warranties and specifications will be loaded into the roof management database.

POS3ITARTTIQTOO0DTY

Tests

The contract documents shall require the contractor to demonstrate water tightness on a reasonable
number (15% is a guideline) of the installed window systems. The contractor shall assist and coordinate
with the ECx regarding the level of support required (i.e., person lifts, water hoses, water, chamber
construction, etc.)

In general, the ECx will perform the following tests on a representative sample of envelope openings:
e Nozzle testing per AAMA 501.2
e Static Pressure Chamber testing per ASTME 1105

The contract documents shall require low slope buried roof assemblies “green roofs” be tested using
electronic field vector mapping.
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Roofs:

Per Section 07 50 00 — Built-up Bituminous Roofing special commissioning section agency is to witness
and attest to the result of the flood testing on roof drains for low slope waterproofing systems as well as
low slope conventional built-up roof systems.

Sustainability
All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of

Energy and Atmosphere Credit Enhanced Commissioning, Option 2 — Envelope Commissioning. The
ECx will be responsible for completing these requirements per the most current version of LEED.
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Section 01 94 00 - Facility Decommissioning

It is the policy of Emory University, that prior to any restoration, alteration, demolition or renovation of any
area, that the Environmental Health and Safety Office (EHSO) assess the area for environmental
hazards. Examples of environmental hazards are items such as, but not limited to, presence of: asbestos-
containing materials and/or lead-based paint, biological, chemicals including PCB ballast and florescent
light bulbs, and radiation hazards. The presence of biological, radiation, and chemical hazards will be
found primarily in the laboratory/research environment. Presence of asbestos-containing materials and
lead-based paint coated surfaces can be found in and on all types of building materials as well as
laboratory-related equipment.

For specific requirements pertaining to the noted hazards, refer to Emory University's Asbestos Program
Manual, Blood borne Pathogen Exposure Control Plan, Chemical Hygiene Plan and Radiation Policy
Manual. For assistance or inquiries regarding specific concerns, contact the following:

Environmental Health and Safety Office 404 727-5688

Biological Safety 404 727-8863

Chemical Safety 404 727-1349

Industrial Hygiene 404 727-5684, Includes asbestos and lead-based paint
Radiation Safety 404 727-0727/0729
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Section 02 62 00 - Hazardous Waste Recovery Processes

Personnel Qualifications

It is the policy of Emory University that materials defined as hazardous by the Federal Environmental
Protection Agency (EPA), Occupational Safety and Health Administration (OSHA) or any other regulatory
agency with authority over Emory be used, stored and disposed of properly in accordance with all
governing agencies. All personnel that handle hazardous materials must have appropriate credentials
before work begins. All applicable insurance, training certificates, permits and licenses must be presented
to the Emory Environmental Health and Safety Office (404 727-5684) for approval before any work
begins.

Contractor's Qualifications

All contractors involved with the handling of hazardous materials must provide proof of insurance and
indemnify Emory University. Contractors must also provide an EPA GIN for the receiving facility and any
transporter of hazardous waste. The contractor must also ensure that the receiving facility has a Part B
permit. All drivers must be in possession of a current Commercial Drivers License. The State of Georgia’'s
Environmental Protection Division will approve hazardous waste site remediation procedures before work
begins. All employees or contractors will meet or exceed the most recent regulations issued by Federal
and State of Georgia governing agencies with regard to hazardous material employee training and
operating procedures.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Indoor
Environmental Quality Credit Enhanced Indoor Air Quality Strategies the current LEED rating system.
Generally, sufficient exhaust and air exchange filtration shall be specified, and all applicable
environmental laws shall be followed for the design of spaces where hazardous materials are used,
stored and/or disposed. This is to include spaces dedicated for copying and printing.
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Section 03 00 00 — Concrete

General
Concrete design shall meet or exceed American Concrete Institute (ACI) standards. Structural drawings
to be sealed by a registered structural engineer in the State of Georgia and contain the following:
1. Specify all loads used for design with complete strength calculations
2. Shop drawings required for fabrication, grade, and placement of reinforcement, including joint
locations and sealing compounds. Provide certification from (an independent testing laboratory)
that mechanical connectors for steel reinforcing comply with applicable codes and engineering
calculations.

Concrete Finishing

1. Concrete slab construction shall have a moisture content test prior to the installation of any
finishes. Curing components and sealers shall be compatible with intended finishes.

2. Exterior or interior exposed concreted should be coated with a finish material, such as plaster,
stucco, synthetic acrylic stucco, etc. Emory must approve all finishes.

3. Exterior or interior exposed concrete to be left as exposed surfaces shall be left true to line and
plane, and free from form marks and other imperfections. Cosmetic coatings used to disguise
underlying defects are unacceptable.

Concrete Formwork

Formwork to be designed by a professional engineer registered in the State of Georgia. Material should
have sufficient strength to resist hydrostatic head without bow or deflection in excess of allowable
tolerances. Provide chamfered edges and corners at exposed locations.

Concrete Materials
1. All Portland Cement to be Type I, unless otherwise specified and approved by Architect. All
admixtures must be approved.
2. Cement substitutes and additives in the concrete design that promotes the use of recycled
materials such as fly ash is recommended.

Concrete Testing

All concrete material testing to be performed by an independent testing laboratory selected and
contracted by the owner. Contractor to submit a schedule indicating type, quantity, and number of site
visits to coordinate material testing with independent testing laboratory.

Walks, Ramps, and Traffic Areas
1. Provide all exterior concrete ramps, walks, loading docks, aprons, and other such surfaces
subject to weather with a non-slip broom finish.
2. Sidewalks and pedestrian pavements shall include fibermesh reinforcement or an approved
equal. Welded wire mesh is not an acceptable reinforcement.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients4 — Recycled Content and Credit 5 — Regional Materials under the current LEED
rating system for this material. Generally, the use of cement substitutes and additives in the concrete
design that promote the use of recycled materials such as fly ash and slag shall be considered. Concrete
materials and products should be extracted, recovered and manufactured within 100 500 miles of Emory
University, where possible. All concrete curing compounds and sealers must comply with VOC content
and emissions criteria in the current LEED rating system.
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Section 04 00 00 — Masonry

Reviews

1. The Emory Project Manager must approve all masonry veneers and mortar selections.

2. Contract documents shall require contractor to erect a mock-up of masonry assemblies for review
by Emory University prior to commencement of exposed masonry work. The materials used in all
mock-ups must be identical to those to be used on the building.

3. All mock-ups should be constructed in same orientation as final building/structure whenever
possible.

4. All mock-ups shall be completed and approved at least 14 days prior to the scheduled
commencement of masonry installation.

Cleaning
1. MSDS information must be provided to The Emory Project Manager before any cleaning activities
may begin. Cleaning solution shall be tested on the mock up prior to its use on the main
structure.
2. Contractor shall be responsible for preventing the runoff from any cleaning operations from
entering nearby storm sewers or tributaries.

Masonry Anchors
1. Corrugated metal ties are not to be used on masonry veneers.
2. Anchors shall be made of corrosion-resistant materials, or stainless steel when anchoring natural
stone or stone veneers.

Mortar Net
Mesh designed to catch and hold mortar droppings in an irregular pattern shall be used. The mesh shall
not trap moisture or water and shall not support mold or fungus.

Weeps
1. Weep tubes shall be installed at all holes except at grade where weep ventilators are installed.
2. Keep weep holes and area above flashings free of mortar.
3. Install cavity mortar drainage net in cavity behind wicks.
4. Plastic or metal weep hole accessories shall have insect screens to prevent insects from entering
the masonry cavity.

Renovations
1. Reuse of existing bricks and pavers is a goal of the typical project. If new bricks and/or pavers
are required, then they should match the existing as close as possible.
2. The Emory Project Manager must approve mortar joint profiles, and mortar colors for any
renovation project

Boric Acid

All exterior walls and walls for animal holding are to have a medium dusting of boric acid powder put into
the walls for pest control purposes immediately prior to sealing of walls. This scope of work shall be
provided by the General Contractor. General Contractor shall provide documentation of application.

Site Work
Refer to Division 32 for specific information for Granite Rubble Wall or Site Masonry Work

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
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— Materials Ingredients under the current LEED rating system for this material. Masonry materials and
products should be extracted, recovered and manufactured within 100 miles of Emory University, where
possible. All masonry grouts, cements, and epoxies installed inside the building’s weather-vapor barrier
must comply with VOC content and emissions criteria in the current LEED rating system.
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Section 05 00 00 — Metals

General

Properly protect handrails, stairs, and other items incorporated into the work in the early stages of
construction from weather, falling mortar, concrete, debris, water and other abuses. When damaged,
make proper repairs, or where damage is extensive, replace the items.

Quality Assurance

Steel decking utilized for roof construction should be FM Global approved and limited to the span widths
under which it is approved. Structural steel components of the building must comply with the
requirements of FM Global.

Sprayed On Applications

1. Prefer that structural steel and steel decking be protected with gypsum board sheathing, rather than
sprayed fireproofing systems. Where gypsum board sheathing protection is not practical, use
sprayed fireproofing systems with a sealer overcoat.

2. Where conditions require, sprayed thermal insulation can be used in conjunction with sprayed
fireproofing that has a sealer overcoat.

Finishes

All structural steel products which have an exterior exposure, or which are designed for use in an area
with high humidity or with possible exposure to caustic chemicals shall be galvanized, except where such
design has been reviewed and approved by Emory University on a case-by-case basis.

All exterior, exposed metal, such as soffits or spandrels shall be aluminum and finished with a baked on
Kynar 500 type paint with a minimum 20 year warranty against fading, cracking or chipping. Other metals
or finishes must be reviewed and approved by Emory University on a case-by-case basis.

Testing

Emory University will engage an independent testing and inspection agency to perform testing, inspect
and evaluate connections, and prepare test reports. The contract specifications shall require access to
the steel fabrication shop for the testing and inspection agency.

Exterior Handrails

The design of exterior handrails shall comply with the Emory University “Campus Design Guidelines” and
must be in compliance with the ADA Accessibility Guidelines and all governing codes. Where vertical
supports extend into a concrete surface, completely grout hole in concrete around the vertical support
and slope grout away from support. There should be no opportunity for water to puddle around the
support.

Ceiling-Hung Toilet Compartments
Provide structural steel above the ceiling in restrooms designed to support the ceiling-hung toilet
compartments. Coordinate loads with toilet compartment product requirements.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients under the current LEED rating system for this material. Generally, the use of
metal material substitutes and additives in the metal design that promote the use of recycled materials
shall be considered. Touch up paint or primer utilized inside the building’s weather-vapor barrier must
comply with VOC content and emissions criteria in the current LEED rating system.
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Section 06 00 00 — Wood, Plastics, and Composites

Rough Carpentry
Rough carpentry for miscellaneous lumber for attachment and support of other work, wood furring,
construction panels, fire retardant treatment, and pressure treated wood. Comply with all applicable
codes and standards of NIST PS 20, AWI, WMMP, and APA. Provide VOC information, and FSC
certification documentation. Provide documentation providing location where product is manufactured
and extracted.
1. Products, Miscellaneous Lumber
a. Moisture content: 19 percent maximum.
b. Lumber: S4S, No. 2 or better grade.
c. Boards: Standard, 3 common, or No. 3 grade.
2. Special Fabrication Requirements
a. Fire Retardant Treatment - Treat all electrical and mechanical backing panels per local
standards for specific locations.
b. Pressure Treatment - Treat all exterior wood per local standards for specific locations.
3. Sustainability, when available, lumber and boards shall be certified by the Forest Stewardship
Council (FSC) — located within 500 miles of Emory University.

Finish Carpentry
Standing/running trim, frames, closet and utility shelving, cabinetry and countertops. Comply with AWI
Custom standards.

1. Special Submittal Requirements, Submit product data, shop drawings, finish samples, quality
assurance submittals (Test Data Certifications), manufacturers stock numbers and O&M
submittals, VOC information, and FSC certification documentation. Provide documentation
providing location where product is manufactured and extracted

2. Materials

Wood Molding: Comply with WM 4 "General Requirements for Wood Molding".
Species: AWI Custom.

Softwood: Comply with NIST PS 20.

Hardwood: Grade in accordance with National Hardwood Lumber Association.
Moisture Content: Provide kiln-dried lumber, in accordance with grading rules.
Veneer Plywood: Comply with HPVA HP-1993.

Fasteners: Stainless steel or aluminum.

@~oooop

Plastic Laminates
Emory prefers that plastic laminate be Pionite, Wilsonart, or Nevamar and Closet Shelving be K&V Shelf
Support Systems.

Millwork and Cabinet Preferences
1. Restroom counter tops to be a solid surface and have 8" diameter trash openings for trash pitch-
in.
2. Countertops in area other than restrooms can be solid surface or plastic laminate.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of Raw
Materials Credit 4 — Recycled Content and Credit 5 — Regional Materials under the current LEED rating
system for these materials. Generally, the use of material substitutes and additives in the product design
that promote the use of recycled materials or sustainable forestry shall be considered. Materials and
products should be extracted, recovered and manufactured within 100 500 miles of Emory University.
When available, new lumber,boards, and plywood shall be certified by the Forest Stewardship Council
(FSC).
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The design team should determine if a suitable product is available and present it to the project manager
early in design to determine whether or not such product is appropriate for the project. Local/regional
product availability and any associated cost premium should be considered. All composite wood products
must meet the California Air Resources Board (CARB) ATCM for formaldehyde requirements for ultra-
low-emitting formaldehyde (ULEF) resins or contain no added formaldehyde (NAF).
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Section 07 20 00 - Thermal Protection

Scope of Work
This Section includes building wall, floor and ceiling insulation.

Quality Assurance

For all new construction projects and renovation projects that modify the exterior envelope of a building,
the Architect must submit documents and energy analysis that verifies compliance of the project with the
State Energy Code. All insulation products and/or systems are to be FM Global approved.

Products

e Allinsulation products shall be specified to meet the maximum flame spread, maximum smoke
spread and combustion criteria of the NFPA Codes and ASTM standards.

e Expanded polystyrene board insulation may not be used.

e Polyisocyanurate insulation is FM Global's preferred product to be used under clay tile and low
slope roofs.

e Batt insulation shall be formaldehyde free and preferably Greenguard Certified (greenguard.com)
or meet the general emissions criteria outlined in the latest LEED rating system.

Performance
In addition to compliance with the State Energy Code, construction assemblies must have the following
minimum R-values:

1. Walls: 19

2. Built Up Roof: 20 above the deck

3. Attic Ceiling: 38

4. Exposed Floors: 19
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Section 07 30 00 - Steep Slope Roofing

Scope of Work
This Section includes fiberglass shingles, clay roof tile, slate shingles, standing seam metal roofs,
underlayment, wood stringers, flashings, plastic cement and fasteners.

Quality Assurance

The design of all roof cover systems should be designed in accordance with FM global standards utilizing
a FM approved assembly that is rated for the associated wind hazards with appropriate reinforcement at
the perimeter edges and corners. Written approval must be obtained from Emory’s Project Manager to
be in non-compliance with FM Global recommendations. The FM Global Contractor's Form X2688
“Checklist for Roofing System” form, available under FM Global’s site for FM Approved roofing
Assembles and products, under the “Reference Materials” section, must be submitted with each roof
submittal. Where not dictated by the assembly description or construction specifications, all materials
should be FM approved. When installing a new clay tile roof or replacing an existing clay tile roof, the
system must pass the “Clay Tile Roof Testing Protocol” found in the Testing portion of this section.

Execution

When reroofing, attic inspection is required to ensure structural members are in sound condition and the
existing deck is adequate for the installation of a shingle roof. When reroofing, replace attic ventilation
devices within the field of the roof (e.g., static vents, ridge vents). It is possible to retain intake and
exhaust vents not in the field of the roof (e.g., soffit vents, gable vents), provided they remain functional
when reroofing is complete. Follow vent product manufacturers’ installation instructions. Model building
codes require that the product manufacturers’ installation instructions be followed. Please note that some
building codes require ventilation to be updated to code required levels when reroofing.

The contract document will include the following roof system warranties unless modification to this
requirement has been reviewed and approved by Emory University.

Roof System Warranties:
1. Ab5-year labor and material warranty provided by installer for all systems.
2. Clay tiles and slate shingles require a 75-year material warranty.
3. Asphalt shingles roofing system require a 30-year material warranty.
4. Standing seam metal roofs require a 20-year labor and materials “weathertightness” warranty.

Products
Specifications for products included in this Section and accessories shall meet the ANSI and ASTM
criteria for each material.

1. Flashings and sheet metal accessory / fabrications shall be copper unless reviewed and
approved by Emory University.

2. All wood products used for blocking or stringers must be pressure treated.

3. Underlayment shall be a 40 mil sheet membrane. Basis of design is W.R. Grace — Ice and Water
Shield.

4. Roof penetrations shall be metal (not PVC), placed away from walls and curbs and spaced 6”
apart for watertight detailing.

5. Roof material, insulation, felts, flashing, seaming or patching mastics, paints or any roof
component system used at Emory shall not contain asbestos. Verification from the manufacturer
shall be submitted to Emory in letterform stating such information. Emory Environmental Health
and Safety Office retains the right to randomly collect samples prior to their installation and have
the material sampled. An accredited laboratory will then analyze these samples. Should said
materials contain asbestos it shall be the responsibility of the contractor to replace with materials
found not to contain asbestos.
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6. Roof flashings, solder, scuppers, downspouts and paints shall not contain lead due to the
leaching potential from rainwater and the possibility of lead contamination to the surrounding
environment. Verification from the manufacturer of stated items must be received in writing prior
to installation and found to be acceptable to Emory.

Tile Roofing
Clay Roof Tile shall be Ludowici or Santa Fe, unless approved by Emory University prior to the start of
any construction activity on a project. Low slope roofs shall not have less than a 2% slope or be below
the acceptable limit of the roofing manufacturer, whichever is more stringent.
1. Standard Specification for Clay Roof Tiles
Grade 1, Class A Per ASTM C1167

Asphalt Shingles
Underlayment shall be a 40-mil sheet membrane. Basis of design is W.R. Grace — Ice and Water Shield.
Double layer of underlayment in all valleys.
1. Glass-Fiber-Reinforced Asphalt Shingles
a. Multitap-Strip Asphalt Shingles: ASTM D 3462, glass-fiber reinforced, mineral-granule
surfaced, and self-sealing
b. Available Products:
i. Atlas Roofing Corporation;
ii. CertainTeed Corporation;
iii. GAF Materials Corporation;
iv. Georgia-Pacific Corporation;
v. Owens Corning;
vi. TAMKO Roofing Products, Inc.;
2. Tab Arrangement: Architectural laminate styling
3. Strip Size: Manufacturer's standard.
4. Algae Resistance: Granules treated to resist algae discoloration

See Warranty Requirements noted under Execution Section

See ARMA'’s “Ventilation” Fast Facts and ARMA’s Residential Asphalt Roofing Manual for additional
information.

Slate Shingles
Underlayment shall be a 40-mil sheet membrane. Basis of design is W.R. Grace — Ice and Water Shield.
Double layer of underlayment in all valleys
1. Slate Shingles: ASTM C 406, Grade S1; hard, dense, and sound; chamfered edges, with nail
holes machine punched or drilled and countersunk. No broken or cracked slates, no broken
exposed corners, and no broken corners on covered ends that could sacrifice nailing strength or
laying of a watertight roof.
2. Refer to https://slateassociation.org/types-slate-roofs/ for more information on slate roof types.

See Warranty Requirements noted under Execution Section.

Standing Seam Metal Roof Systems

Underlayment shall be a 40-mil sheet membrane. Basis of design is W.R. Grace — Ice and Water Shield.
Double layer of underlayment in all valleys. Standing seam systems are used for a wide range of
applications and projects. These systems feature interlocking seams that connect panels.

1. Basis of Design: McElroy Metals

2. https://www.mcelroymetal.com

3. 24-gauge Kynar coated steel or aluminum
See Warranty Requirements noted under Execution Section.
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TESTING
For existing, in-place clay tile, slate shingles, metal and asphalt shingle roofs, new construction, or roof
replacements:
e Determine the wind load requirements (FMG Loss Prevention Data 1-28)
e Determine the wind-up lift requirements (FMG Loss Prevention Data 1-29)
e Complete pull test to ensure the existing roof assembly is constructed in a manner as to meet
FMG requirements.
e Prior to installation of new clay tile roof, complete pull test to ensure the existing roof assembly is
constructed in a manner as to meet FMG requirements.

Pull Test Procedures:
e Pull-test will be conducted using ANSI/SPRI FX-1-2006 or most current version
e (Standard Field Test Procedures For Determining The Withdrawal Resistance Of Roofing
Fasteners).
e The results of these tests will be compared to the FMG Property Loss Prevention Data Sheet 1-
28 and 1-29 requirements to determine if adequate pull-out resistance is achieved. The results of
these tests will be either pass or fail.

Additional References:

1. ASCE Standard 7-98, Minimum Design Loads for Buildings and Other Structures
2. FMG Data Sheet 1-9, Roof Anchorage

3. FMG Data Sheet 1-31, Metal Roof Systems

4. FMG Data Sheet 1-49, Perimeter Flashing

5. FMG Data Sheet 1-52, Field Uplift Testing

6. Manufacturer’s independent testing results

SUSTAINABILITY
Emory encourages the use of lower heat island effect roof materials and colors. Design team will review
options with Emory Project Manager.

ACCESSORIES
Snow Guards

Depending on the type of roof a Pad-style Half Round Pad-Style Snow Guard with Hook by Alpine snow
guards is to be considered the basis of design.
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Section 07 50 00 - Built-Up Bituminous Roofing

Scope of Work
This Section includes the components of a complete built-up roof system, including vapor retarder,
insulation, roof membrane, base flashings, roof asphalt, roof accessories and roof ballast.

Quality Assurance

The design of all roof cover systems should be designed in accordance with FM global standards utilizing
an FM approved assembly that is rated for the associated wind hazards with appropriate reinforcement at
the perimeter edges and corners. Written approval must be obtained from the Emory Project Manager to
be in non-compliance with FM Global recommendations. The FM Global Contractor's Form X2688
“Checklist for Roofing System” form must be submitted with each roof submittal. This form is available
under FM Global’s site for FM Approved roofing Assembles and products, under the “Reference
Materials” section, Where not dictated by the assembly description or construction specifications, all
materials should be FM approved

BUILDING CODES

The following link is a general overview of Georgia's Construction Code Program, including enforcement,
local amendments, current codes, and whom to call if you have questions regarding construction codes
and related issues in Georgia.

https://www.dca.ga.gov/local-government-assistance/construction-codes-industrialized-
buildings/construction-codes

Testing

The following shall be completed by the Roofing Contractor and attested by the commissioning body or
approved owner agent:

e Low-slope roofing membrane systems which are capable of serving as waterproofing systems
shall be flood-tested for water-tightness after installation over low-slope roof decks is complete.

0 The Contractor shall plug all roof drains and/or erect temporary dams in the roof areas
being tested and flood the areas with water up to a maximum depth of two (2) inches at
the high point. Maintain this water level for a minimum of twenty-four (24) hours or as
required by the manufacturer.

o If structural calculations indicate an unacceptable hazard in flooding roof areas with
associated drains plugged, the Contractor shall instead apply continuously flowing water
over the waterproofing membranes. If this option is used, the Contractor shall allow water
to flow over the membrane for a minimum of twenty-four (24) hours or as required by the
manufacturer without closing any drains or erecting dams.

0 Repair or replace any areas that allow water infiltration.

0 Repeat test until there is no water leakage.

e Conventional low-slope roofing membrane systems (i.e., non-green, non- PMR, non-IRMA, etc.,)
shall also be tested for water-tightness.

0 The Contractor shall flood areas at the roof drain sumps. After completion of membrane
installation, plug roof drains and fill with water to the edge of the drain sump for eight (8)
hours.

o If present, do not plug any secondary overflow drains at the same time as adjacent
primary drains.

0 To ensure some drainage from roof, do not test all drains at the same time.

0 The Contractor shall measure water at the beginning and end of the test period. If water
level falls, remove water, thoroughly dry the drain area, inspect the installation and the
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corresponding underside of the deck penetration, and repair or replace roofing at drain to
provide for a properly installed and watertight flashing seal.

0 Repeat test until there is no water leakage.

0 When precipitation occurs during the test period, the Contractor shall repeat the test.

Products

Specifications for products included in this Section and accessories shall meet the ANSI and ASTM
criteria for each material, shall be UL listed and labeled, and shall meet the NRCA Roofing and
Waterproofing Manual recommendations. The roofing system design shall meet the criteria to be listed for
a UL Class A exposure. The contract documents shall require that Emory University receive a 20-year
total system warranty on roofing systems, unless a modification to this requirement has been reviewed
and approved by Emory University on a case-by-case basis.

Roof material, insulation, felts, flashing, seaming or patching mastics, paints or any roof component
system used at Emory shall not contain asbestos. Verification from the manufacturer shall be submitted
to Emory in letter form stating such information. Emory Environmental Health and Safety Office retains
the right to randomly collect samples prior to their installation and have the material sampled. An
accredited laboratory will then analyze these samples. Should said materials contain asbestos it shall be
the responsibility of the contractor to replace with materials found not to contain asbestos.

Roof flashings, solder, scuppers, downspouts and paints shall not contain lead due to the leaching
potential from rainwater and the possibility of lead contamination to the surrounding environment.
Verification from the manufacturer of stated items must be received in writing prior to installation and
found to be acceptable to Emory.
The following products have been reviewed and approved by Emory University:

e Johns Manville
Soprema
Tremco
Firestone

Other manufacturers may only be considered if reviewed and approved by Emory University prior to the
start of any construction activity on the project. The system design must be specified and detailed with all
components illustrated including substrate preparation, vapor retarder, insulation, roof membrane, base
flashings, roof asphalt, roof accessories and roof ballast.

System specifications must be equal to or exceed the following:

Hot Applied Assemblies: Johns Manville 4 Ply built up roof with ASTM 1863 surfacing and/or 3 plies of
Type IV fiberglass felts and an ASTM D 6163 Modified Bitumen Cap sheet.

Cold Applied Assemblies: Solvent free, Cold Process, modified bitumen roof systems shall be 100%
solvent free including all insulation, membrane, flashing and related adhesives. The roof system shall
consists of a one plus one built-up modified bitumen roof system roof system assembly with the following
minimum performance criteria for the base ply, cap sheet and flashing assembilies:

1. Roofing Membrane/Flashing Cap Sheet: ASTM 6163 Type Ill Grade G fiberglass reinforced or
ASTM D 6164, Grade G, Type | or ll, polyester-reinforced, SBS-modified asphalt sheet; granular
surfaced; suitable for application method specified. Granule Color: White.

2. Roofing Base Ply/Flashing Base Ply Sheet: ASTM 6163 Type Il S fiberglass reinforced or
ASTM D 6164, Grade S, Type | or Il, polyester-reinforced, SBS-modified asphalt sheet; smooth
surfaced; suitable for application method specified.
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The roof system installed should be FM Global approved as listed in the most recent edition of the FM
Global Approval Guide.

Single-ply roofing systems are typically not acceptable, but may be considered in special circumstances
upon prior written approval by the Emory University Project Manager.

Built up bituminous roofing systems shall, at a minimum, meet the following performance standards: multi-
ply SBS assembly, 20 year total system warranty as outlined below, minimum slope of roof deck %" per
foot and no ponded water after 24 hours.

Warranties from date of Substantial Completion

The contract documents must include requirements for inspection and review of the substrates under the
roofing system(s) and complete details showing installation of the roofing system in compliance with all
requirements of FM Global, UL, governing authorities and codes and the manufacturer. A representative
of the manufacturer shall be available to inspect the roofing installation upon request by Emory University
and shall inspect and approve roofing installation before acceptance by Emory University.

Warranty: Manufacturer's “Total System Warranty” without monetary limitation, in which manufacturer
agrees to repair or replace components of roofing system that fail in materials or workmanship within
specified warranty period. Failure includes roof leaks warranty includes roofing membrane, base
flashings, roofing membrane accessories, cover boards, all metal used on project, base sheets, base
sheet fasteners, wind speeds up to 73 mph, and other components of roofing system.

Warranty Period: 20 years from date of Substantial Completion.

Special Project Warranty: Roofing Installer's warranty, on warranty form, signed by Installer,
covering Work of this Section, including all components of roofing system roofing membrane, base
flashings, roofing membrane accessories, roof insulation fasteners, cover boards, all metal used on
project, base sheets, base sheet fasteners, wind speeds up to 73 mph, and other components of
roofing system for the following warranty period:

Installer Warranty Period: 5 years from date of Substantial Completion.

Sustainability

Emory supports the use of lower heat island effect roof materials and colors. The design team is
encouraged to meet and exceed the requirements of Sustainable Sites Credit Heat Island Reduction
under the current LEED rating system and should review options with the Emory Project Manager.
Additionally, all Emory projects, including major renovations, shall attempt to meet and exceed the
requirements of Materials and Resources Credit Building Product Disclosure and Optimization —
Environmental Product Declarations, Materials and Resources Credit Building Product Disclosure and
Optimization — Sourcing of Raw Materials and possibly Materials and Resources Credit Building Product
Disclosure and Optimization — Materials Ingredients under the current LEED rating system for this
material.

Generally, the A/E team should review roofing products which meet the Energy Star® and emissivity
requirements of the credit. Even if the roof to be installed cannot meet the 75% threshold, consideration
should be given to specifying it anyway in order to decrease the overall heat island effect of the building.

ROOF REHABILITATION
With the high cost of replacing roofs, distribution to the on-going operations of the University, waste
generated through replacing roofs, rehabilitation of the existing roofs is a sound sustainable viable
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solution that Emory would consider. Especially with the advanced restoration technologies available
today. Proper due diligence must be taken prior to considering this alternative such as:

What is the existing construction?

How many roofs are currently in place?

What shape is the deck in?

Is the insulation wet?

Are there any hazardous waste products in the current system?

What are the existing conditions of the surround masonry/facade?

Does the roof have any ponding water issues that need to be corrected?

Life cycle cost analysis should be completed and discussed with Project Manager prior to
proceeding with rehabilitation.

ONOOA~WNE

Fluid Applied Roof and Restoration Systems

Because of its solids content, low odor/VOC, bio-based options, elongation, cure times, and resistance to
ponding water the basis of design are polyurethane systems although the University may consider
silicones, acrylics, poly methyl methacrylate, polyurethane- methacrylate.

Available Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Siplast

Kemper

Tremco Inc.

Liquid Plastics/Sika Sarnafil

Granulated Modified Bitumen Systems:

12-year seam only reinforced 2-gal base (32 dry mils) and 1 gal top (16 dry mils)
15-year seam only reinforced is 3-gal base (48 dry mils) and 1 gal Top (16 dry mils)
20-year fully reinforced 4-gal base (64 dry mils) and 2-gal Top (32 dry mils)

30-year fully reinforced 4-gal base (64 dry mils) and 3-gal Top (48 dry mils)

Smooth Surfaced Roofs:

12-Year seam only is 2-gal base (32 dry mils) and 1 gal top (16 dry mils)

15-year seam only reinforced is 3-gal base (48 dry mils) and 1 gal Top (16 dry mils)
20-year fully reinforced 3-gal base (48 dry mils) and 2-gal Top (32 dry mils)
30-year fully reinforced 4-gal base (64 dry mils) and 3-gal Top (48 dry mils)
WARRANTIES

SEAM ONLY 12/15 YEAR WARRANTY**

Seam only designs will only be considered in special conditions with the approval of the Roof
Management Program Engineer.

Manufacturer’'s will repair roof leaks that were caused by defects in workmanship or material at no charge
to the Owner.

Warranty Period: 12/15 years from date of completion.

Installers warranty signed by Installer and extended system components indicated, on form acceptable to
Roofing Manufacturer and Owner.
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Warranty Period: 5 years from date of completion.
FULLY REINFORCED 20/30 YEAR WARRANTY

Manufacturer will repair roof leaks that has been installed on the Building identified that were caused by
defects in workmanship or material at no charge and no dollar limit (NDL) to the Owner.

Warranty Period: 20/30 years from date of completion.

Installers warranty signed by Installer and extended system components indicated, on form acceptable to
Roofing Manufacturer and Owner.

Warranty Period: 5 years from date of completion.
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Section 07 60 00 - Flashing and Sheet Metal

Scope of Work
This section includes sheet metal flashing and trims, flexible flashings, composite flashings, gutters and
downspouts.

Quality Assurance

The design of all flashed assemblies and systems and manufacturer's products must be approved by FM
Global, reference data sheet 1-49 which covers guidelines for flashing installation or have the written
approval of Emory’s Project Manager.

Products

Specifications for products included in this Section and accessories shall meet the ANSI, SMACNA and
ASTM criteria for each material. Sheet metal flashing and trim shall be specified to be galvanized steel.
Use flashing recommended by manufacturer as part of roofing system where applicable (aluminum for
aluminum roofing, etc.).

Flexible flashings shall be Neoprene or EPDM. Composite flashings shall be as required for project.
Gutters and downspouts shall be copper, unless otherwise required by the design. Variations from these
requirements must be reviewed and approved by Emory University.

Execution

The contract documents shall specify and detail the installation of all flashing and sheet metal
assemblies, joints and connections to dissimilar materials, including compliance with requirements of
ASTM standards and SMACNA recommendations except where exceeded by other requirements.

Roof Specialties Sections
Gutters and Downspouts
1. Gutters: Manufactured in uniform section lengths not exceeding 40 feet, with matching corner
units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front
edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint
covers fabricated from same metal as gutters.
2. Gutter Supports: Internal gutter brackets are recommended.

Sustainability

All adhesives and sealants that are utilized inside the building’s weather-vapor barrier must comply with
VOC content and emissions criteria in the current LEED rating system.
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Section 07 84 00 — Firestopping

Scope of Work

This section includes all firestopping applications through rated assemblies including their penetrations,
joints, and/or gaps that are to be protected with Underwriters Laboratory (UL) tested firestop system and
UL listed firestop material.

Regulatory Requirements

All Firestopping material must be tested in accordance to nationally recognized test standards for
firestopping systems set by American Society of Testing and Materials and Underwriters Laboratories,
and comply with all code and regulatory requirements. The following test standards and code
requirements shall be used for firestopping materials and systems.

ASTM E 814 for through penetration firestopping.

2. ASTM E 1966 for construction joint firestopping.

3. ASTM E 2307 for perimeter edge fire stopping.

4. UL 1479 for through penetration firestopping, L ratings, aging and environmental exposure.
5. UL 2079 for construction joint firestopping.

6. IBC Section(s) 712 and 713

The Current Adopted Building Code Edition

=

Quality Assurance

All firestopping systems must be tested and listed by Underwriters Laboratories, approved by Emory
University, and the authority having jurisdiction on the project the materials are used. All systems must
be tested in accordance to UL and ASTM E standards to provide F and T ratings. Penetrations through
rated floor assemblies must provide firestop systems with F and T ratings equal to the hourly rating of the
floor penetrated. All firestop products must be free from harmful chemicals, asbestos, ethylene glycol,
PCB’s, and lead; materials must not require hazardous waste disposal nor chemicals or solvents for
cleanup. Firestop material must be able to be installed per manufacturers written instructions in
temperatures ranging from 35 degrees F to 120 degrees F, and have the ability to be frozen, thawed and
still be useable.

Products
Specifications for products included in this section must have written documentation from Underwriters
Laboratories of passing UL accelerated aging and environmental exposure testing. Firestop material is to
be manufactured in the United States and comply with all specified requirements.

1. Firestop Caulks, Mastics and Sealants:

a. Intumescent Sealant is to be water based and free from ethylene glycol available in
systems joints and through penetrations. Basis of design “Metacaulk 1000".

b. Elastomeric Sealant is to be water based and be capable of protecting joints and through
penetrations. Basis of design “Metacaulk 1200 Caulk Grade”

2. Intumescent Wraps and Collars:

a. Intumescent material is to have UL verification of passing Accelerated aging and
environmental exposure testing. Pipe collars must have permanently affixed attachment
tabs from the manufacturing. Basis of design “Metacaulk Wrap Strips and Pipe Collars”.

3. Firestop Sprays and Mastics:

a. All materials are to be elastomeric water based with zero solvent content. Material must
not re-emulsify when exposed to water. Basis of Design “Metacaulk 1200 Spray and
1100 Spray”.

4. Membrane Penetration Protection:

a. Intumescent putty pads, intumescent box inserts or intumescent cover guards that are
listed in the UL directory for membrane penetration protection “CLIV". Putty pads and
box inserts must allow for back to back box installation. Basis of design “Metacaulk Putty
Pads, Box Inserts, and Cover Guards”.

5. Castin Place Device:
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a. Castin Place firestop device is to be a standalone firestop unit tested and listed by UL to
protect blank openings, metallic, plastic, cable, insulated metallic and mixed multiple
penetrations in a single device. Cast in Device must be available in 2.5 inch to 6 inch
diameter round as well as oval configurations. Basis of design “Rectorseal Cast in Place
Device”.

6. Cable Pass-Through Device:

a. Pass-through device shall be a standalone factory made firestop sleeve allowing all
series of cable penetrations through the device including but not limited to data,
telephone, low voltage, high voltage, power cables, as well as metallic pipe, EMT,
metallic conduit, plastic pipe, ENT, insulated metallic pipe, and mixed multiple
penetrations through gypsum and masonry walls and floors. Device must be available in
round and square configurations and every device must be applicable to new installation
and retro fit designs. Sleeve must have a separate wall bracket assembly available in
single, double, triple, and six plex configurations. Device must have L ratings of less than
5 c¢fm with device only, no putty. Basis of design “Rectorseal “Pass-Thru Cable Sleeve”.

Warranty and Contractor Qualifications

Firestop installer must warrant the installed firestopping for the life of the building, lack of manufacturer’s
warranty does not release installer from specified warranty. Firestop manufacturer shall provide a written
warranty for products properly installed in building for the sustainable life of the structure, lack of written
warranty does not release manufacturer from liability for faulty firestop products. Installing contractor
must have a minimum 3 years’ experience installing firestop in projects of similar scope and size,
contractor must have certification from the firestop manufacturer in the form of a qualification card to show
competence in installing firestop material from that manufacturer.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients under the current LEED rating system for this material. Fire sealants and spray
fireproofing utilized inside the building’s weather-vapor barrier must comply with VOC content and
emissions criteria in the current LEED rating system.
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Section 08 00 00 — Openings & Doors

General
Alternative solutions can be considered but must be reviewed and approved by the Emory University
Architect, Project Manager and Security Systems (Lockshop).

Doors in high-traffic areas, loading docks, and corridors should be designed to include stainless door
edge guards and protection plates on both sides. The frame and door hardware shall be designed to
accept this additional weight. On all doors that are designed to include a door closer, specify on the
hardware schedule the degree of opening desired. Identify special opening requirements as applicable.

Double doors are not recommended because of the problems involved in securing these doors. Where
double doors are required, a removable mullion with a door coordinator should be used between the
doors to provide safety.

All exterior doors and jambs should be hollow metal (steel) or aluminum and glass (storefront systems).
Wood doors are preferred for primary residential projects entrances, provided there is adequate overhead
weather protection.

Steel doors shall be a minimum of 16 gauge; jambs shall be a minimum of 14 gauge.

Aluminum doors in storefront systems shall be medium stile type; narrow stile doors are not acceptable.

All storefront doors and frames must be reinforced (bolted or welded) and cannot utilize snap-on
construction or assemble only.

Pocket doors are not recommended.

Floor-mounted door closers are not recommended due to maintenance and repair concerns.
Detail double wood studding at all door frames for rigidity.

Detailed adequate blocking at all doors to accommodate trim.

It is critical that the design team fully incorporate security needs into door and door frame designs
especially coordinating grout filled CMU or concrete partition jambs with low voltage conduits.

Exterior doors: most exterior doors will have handicap control or other electrical requirements. When this
is not the case, care must be taken to make provisions so that an electrical feed can be extended in the
future. This issue is critical in glass-enclosed lobbies or other spaces where no apparent conduit path is
available. See also section 26 00 00 paragraph 3.1.1.2

All restroom doors are to include a “hold open” capability as part of the specified hardware package.

Tops and bottoms of all doors shall be reinforced with a continuous steel channel not less than 16 gauge,
extending the full width of the door and spot welded to the face sheet. The top channel shall be flush
steel. Plastic filler is not acceptable.

Wherever a fire resistant labeled classification is shown or scheduled for steel work, the contractor shall
provide labeled, fire-rated steel doors and frames investigated and tested as a fire door assembly,
complete with the type of fire door hardware to be used. Each fire door and frame shall be identified with
recognized testing laboratory labels, indicating applicable fire rating of both door and frame.

Quality Assurance and Performance
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Steel doors and frames must meet all standards as established by the following references and must be
rated and labeled accordingly:
* American National Standards Institute (ANSI) A115.1 Door and Hardware Preparation

« National Fire Protection Association (NFPA) 101 Life Safety

« Building codes (latest edition)

« NFPA 80 Fire Doors and Windows (latest edition)

« Architectural Woodwork Institute Quality Standards, Section 1300 (latest edition)
« Americans with Disabilities Act (ADA) ADAAG4.13

* The minimum door opening shall be 3’-0".

* Flush doors shall be specified.

* Fire-rated doors required to be B-Label classification shall be made of metal.

» On labeled fire doors, all closers shall be of a “non-hold-open” type approved by Underwriters
Laboratories (UL).

« Doors that open to corridors and contain glass shall use %" UL fire-rated tempered glass or wire
glass.

All Doors Including Entrance Doors
Specialty doors or featured entrance doors are allowable under certain circumstances but must be
approved by the University Architect and Project Manager. Additional door requirements:
1. Areto be a height of either 6’-8” or 7°-0”
2. If double 3'-0”" doors are used, a removable center mullion with a door coordinator must be
included
3. In6-0" openings, a 4’ door and a 2’ leaf secured by flush bolts may be used

Automatic Sliding Doors (Sliders) may be used. The only accepted manufacturer of sliders is
Horton Lab Doors

1. One 4'-0" door is preferred to a 3'-0” with a 1'-0” leaf

2. Ifa3-0"with a 1'-0” leaf is used, an overlapping Astragal is preferred
All voids in doors and frames must be filled and sealed

Dirtt Wall and Door Systems
Do not use DIRTT or similar wall and door systems when there is a possibility the area will need to
be secured by locking hardware or access control.

Owner Review
The installation of the first 6 door frames shall be reviewed for rigidity, square, and plumb and approved
by PD&C and Security Systems representatives prior to proceeding with the balance of the project.

Final acceptance of all automatic fire doors is subject to an acceptable test of automatic operation.

Warranties
Doors shall be warranted by the manufacturer to be free of manufacturing defects for the life of the
installation. The manufacturer’s warranty shall be submitted to the Consultant for transmittal to the Owner.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients under the current LEED rating system for this material. All doors utilized inside
the building’s weather-vapor barrier must comply with VOC emissions criteria in the current LEED rating
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system. All composite wood products — including wood doors — must meet the California Air Resources
Board (CARB) ATCM for formaldehyde requirements for ultra-low-emitting formaldehyde (ULEF) resins or

contain no added formaldehyde (NAF).
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Section 08 50 00 — Windows

Warranty Requirements

The contract documents shall require that Emory University receive a 5-year warranty on installed
windows, unless a modification to this requirement has been reviewed and approved by Emory’s Project
Manager on a case-by-case basis.

Quality Assurance

Provide windows bearing AAMA Certification labels showing compliance with AAMA testing applicable to
style and construction of window. The Architect and a representative of the window manufacturer shall
inspect all delivered window units to reject any units that have had damage to the thermal seals. All units,
which show subsequent failure of the thermal seals during the warranty period must be replaced, or re-
glazed (if appropriate).

Testing

The contract documents shall require the Contractor to perform tests on a minimum of 15% of the
installed windows to verify that each unit and its installation are watertight. The Architect and
Emory University shall withess these tests. Refer also to Section 01 91 19 — Facility Shell
Commissioning.

Products

Products by EFCO, Graham Architectural Products, TRACO Custom Window Company, and Pella have
been reviewed and approved by Emory University. Other manufacturers may only be considered if
reviewed and approved by Emory University prior to the start of any construction activity on the project.
All glazing is to be as clear as possible unless authorized otherwise by the Emory Project Manager.

Refer to section 08 80 00 for information regarding the requirements for the Glass and Glazing specified.

Sealants

Sealants shall be specified to be non-hardening, non-shrinking, and non-migrating materials. Sealants
utilized inside the building’s weather-vapor barrier must comply with VOC content and emissions criteria
in the current LEED rating system. Hardware shall be specified to be corrosion-resistant.

Residential Halls
Emory University prefers the use of non-opening windows except for residential hall applications where
the design team must commit to features that maximize safety and energy stewardship.
1. Limit range of window openings.
a. Consider limits on first and top floors or windows with roof access.
b. Reduce impact of outside environment on building mechanical systems.
2. Incorporate the use of vandal resistant insect screens using heavy-duty mesh of stainless steel
cloth with 0.23 & 0.28 non-painted finishes.

Window Shading Devices
The design team needs to take care to ensure compatibility between mechanically operated window
shading devices and lighting control systems if integrated.

Window films
Refer to section 08 80 00 for information regarding Window Film requirements.
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Section 08 70 00 — Hardware

Scope of Work

The Architect shall specify for the provision and installation of all items known commercially as builders’
hardware or door hardware. This shall include, but is not limited to, hinges, continuous hinges, pivots,
locks, latches, exit devices, cylinders, cores, keys, automatic or manual flush or surface bolts, door
closers, overhead door stops/holders, floor stops and holders, wall stops, thresholds, weather-stripping,
door coordinators and silencers.

Quality Assurance

The contract documents shall indicate that the installation requirements of the devices and materials in
this Section shall be coordinated with work of other related manufacturers and installers (i.e. doors,
windows, frames, security systems, etc.) to assure complete installation and operation.

The contract documents shall require that the Hardware Supplier meet the following criteria:

1. A recognized company with documented experience, specializing in the supply of
commercial door hardware with a minimum of three (3) years in business.

2. Be equipped with warehousing facilities within a 50-mile radius from Emory University.

3. Employ an Architectural Hardware Consultant (AHC) to properly handle, detail and
service hardware in a satisfactory manner.

4, The Hardware Manufacturer should be a company specializing in manufacturing door

hardware with a minimum of ten (10) years’ experience.

Prior to building occupancy, the Architectural Hardware Consultant shall inspect and certify that all
hardware has been furnished and installed in accordance with manufacturer's instructions and is
functioning properly. The written record of this inspection shall be delivered in writing to the Architect and
Emory University.

Submittals

The Architect shall require the submission of and review all submittals, including Product Data, Shop
Drawings, Samples, Quality Assurance Submittals (Test Data, Certifications), O & M Submittals, and
wiring schematics and locations for power sources and electric controls

Warranty Requirements
Provide a minimum three (3) year warranty for all hardware items with the exception of door closers. Door
closers shall have a ten (10) year warranty.

Products

All hardware shall be ADA compliant. ALL LOCKING INSTALLATIONS REQUIRE A KEY CYLINDER
OVERRIDE Permanent cores will be purchased and installed by the owner. The Contract documents
shall require that the Contractor provide special wrenches and tools applicable to each different or special
hardware component and provide maintenance tools and accessories supplied by each hardware
component manufacturer. The following information is the minimum acceptable criteria for each device.
Variations or modifications to these criteria must be reviewed and approved by Emory University.

1. Hinges and Pivots: Provide number of hinges indicated but not less than three (3) hinges
for door leaf of 90" or less in height and one additional hinge for each 30" of additional
height. Provide only template-produced units. Provide Phillips flat-head or machine
screws for installation of units, except furnish Phillips flat-head wood screws for
installation of units into wood. Finish screw heads to match surface of hinges or pivots.
Approved manufacturers are Hager, Stanley, and McKinney.

a. Hinge Pins: Tips shall be flat button and matching plug, finished to match leaves.
Hinge pins, except as noted, are to be provided as follows:
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i. Steel Hinges: Steel pins
ii. Non-ferrous Hinges: Stainless steel pins
iii. Interior Doors: Non-rising pins

iv. Electric Hinges: Non-removable pins
V. Exterior Out-Swinging Doors: Non-removable pins
Vi. Ball Bearing Hinges: Provide ball bearing hinges of the type and weight
suggested by the hinge manufacturer for each type of door application.
b. Continuous Hinges: Provide heavy-duty geared continuous hinges for exterior

doors, doors specified with electrified hardware, high traffic cross-corridor doors,

elevator vestibules, stairwells and other applications where the doors might be

susceptible to abuse. Provide only concealed leaf continuous hinges for
applications involving new doors.

i. Use of full surface or half surface continuous hinges will be acceptable
for applications involving existing doors and/or frames. Provide
continuous hinges with cover on the top of the gear housing so that
foreign object cannot be inserted and jam gears. Acceptable
Manufacturers are Hager, and Select.

ii. Electrified continuous hinges shall be Select 10 wire accessible panel
(No Equivalent Allowed)

C. Use of pocket pivots must be approved in writing by the Emory Project Manager
and Emory Security Systems Supervisor.

2. Lock Cylinders and Keying: Acceptable manufacturers for cylinders and housings, are
Schlage, and Best. Acceptable lock cores must be 7 pin small format and the only
accepted manufacturers are Medeco and Best (PKS system). Medeco Key blanks are
available through the Facilities Management Security Systems. For more information
regarding locks and keys contact Emory University’s Security Systems Supervisor, (404)
727-7495.

i. Construction of lock cylinders, housings and interchangeable cores are
to be brass, bronze, stainless steel or nickel silver. Cylinders and
housings shall match the lockset finish.

ii. Locksets & Latchsets: Schlage L9000 series Mortise Locks (No
Equivalent Allowed)

iii. Cylindrical TypeSchlage ND Line and Best 9K3 are the only accepted
locksets (No Equivalent Allowed)

iv. Provide office function locks with thumb turn for security lock down.

3. Exit Devices: Von Duprin 98/99 Series exit devices are the approved devices. (No
Equivalent Allowed) The Von Duprin 35/33 series can be used on narrow stile
applications but should be approved by the Emory Security Systems Supervisor. Due to
security and maintenance concerns, use of vertical or concealed rod exit devices is
discouraged. Use of these devices should be approved by Emory University Architects,
the Emory Project Manager and the Emory Security Systems Supervisor.

a. Provide exit devices in rooms servicing 50 or more. (100 Georgia LSC code)
b. Provide security lock down feature — classroom indicator feature
C. Access controlled doors - Provide Von Duprin QEL-RX-SD- 98/99 motorized
latch retract with built in request to exit switch at pairs of doors with removable
mullions.
4, Closers: LCN 4040XP series is the approved closer. (No Equivalent Allowed). LCN

4600 & 4800 series are to be used for power assisted applications (No Equivalent
Allowed). Thru bolts and sex nuts are required for closers installed on wood doors.
Because of maintenance concerns, concealed overhead and concealed floor closers are
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discouraged and should be approved in writing by the Emory Project Manager and Emory
University Security Systems Supervisor.

5. Push/Pulls, Protection Plates: Acceptable manufacturers include: Rockwood, Hager,
Trimco or approved equivalent. Provide 16 gauge minimum thickness for plates. Bevel
protection plates on four (4) sides. Provide manufacturers standard exposed fasteners for
installation, through bolted for matched pairs, but not for single units. Provide push
plates, where door stiles permit, of 8" x 16" In locations where locks are used with
cylinder but no outside trim and door is reverse bevel, provide cylinder pull. Rockwood 90
or equivalent will be acceptable.

6. Threshold, Weatherstripping, and Gasketing: Provide continuous weather-stripping at
each edge of every exterior door leaf, except as otherwise indicated. Acceptable
manufacturers are: Zero, Reese Pemko, National Guard or approved equivalent. Provide
non-corrosive fasteners as recommended by manufacturer for application indicated. .
Provide standard metal threshold unit of type, size and profile shown as scheduled.

7. Magnetic Locks: Preferred magnetic lock manufacturer is Schlage. Due to security
concerns, the use of Magnetic Locks must be approved during the design phase. If
approved in writing by the Emory Security Systems Supervisor, mag locks may be used
but must be installed with an exterior key override and two forms of interior egress
approved by the Security Shop.

8. Electric Strikes: The only acceptable manufacturers of electric strikes are Mon-Buprin
ASSA ABLOY and HES unless otherwise approved in writing by the Emory University
Security Systems Supervisor.

9. ADA Operator: ADA Operator desired function and features typically deployed at pair of
main entry doors. When card only- Outside push plate doesn'’t activate the operator until
a valid credential is presented to the reader. Inside button works all the time. When
unlocked- Inside button and outside button activate the operator. Housing doesn’t prefer
an outside push plate. They prefer a trigger built and the card reader act as the switch.
Pedestal and ADA Operator make and model will be approved/denied through submittal
during design phase.

Execution

The contract documents shall require the installation of each hardware item in compliance with the
manufacturer's instructions and recommendations. Wherever cutting and fitting is required to install
hardware onto or into surfaces that are later to be painted of finished in another way, each item shall be
installed completely and then removed and stored in a secure place during the finish application. After
completion of the finishes, each item shall be reinstalled. Do not install surface mounted items until
finishes have been completed on the substrate. All hardware shall specify to be installed to comply with
ANSI A117.1 for positioning requirements for the handicapped.

1. Protection & Cleaning -- After installation, the contract documents shall require the
Contractor to clean all metal surfaces on both the interior and exterior, of all mortar, paint
and other contaminants. After cleaning, the installed work shall be protected against
damage.

2. Final Adjustment -- Whenever hardware is installed more than one month prior to occupancy or
acceptance, the contract documents shall require the AHC / the Hardware Supplier to return during the
week prior to acceptance or occupancy and make a final inspection and adjustment of all hardware items.
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Section 08 80 00 — Glass and Glazing

Scope of Work

Section Includes glass and glazing products as listed:
. Float glass.

. Safety glass.

. Wire glass.

. Tinted glass.

. Tempered glass.

. Custom mirrors.

. Insulating glass units.

~NO O~ WNPE

Quality Assurance

The selection of glass and the design of glazing systems shall comply with FM Global requirements, code
requirements and wind load requirements for the project site as well as ASHRAE recommended
standards to comply with the current LEED requirements. For requirements listed below, the contractor
must meet the listed requirement or newer requirement if the newer requirement has become the industry
standard.

1. Installer shall have a minimum of 5 year’s experience in projects of similar size and complexity.
2. Conform to Glass Associates of North America (GANA) "Glazing Manual" and "Sealant Manual”
for glazing standards.

Safety Glass: Comply with IBC and ANSI Z97.1 with certifying label on each piece.

Prime (Float) Glass: ASTM C1036.

Fire-Resistant Glass: Tested per ASTM E163 (UL 9) and listed by UL for "Fire Resistance".

Heat-Treated Glass: ASTM C1048.

Insulating Glass: Seal Standard ASTM E774, Class A. Provide units manufactured by SIGMA

member and bearing IGCC certification numbers.

8. Elastomeric Sealant Standard: Comply with ASTM C920 requirements for Type, Grade, Class
and Uses.

9. Manufacturers: Provide each type of glass and primary sealant/gasket from a single manufacturer
with not less than 5 years of successful experience in the production of materials similar to those
required. Inboard and outboard glass for insulating units must all come from a single
manufacturer.

10. Tempered glass must be manufactured in the United States.

11. Installed glazing systems shall withstand normal thermal movement and wind and impact loads
without failure, including loss or glass breakage attributable to the following: defective
manufacture, fabrication, or installation; nickel sulfide inclusions; failure of sealants or gaskets to
remain watertight and airtight; deterioration of glazing materials; or other defects of construction.

No o s~®

Special Commissioning Requirements

As part of the exterior skin commissioning program, a certain percentage of exterior windows will be
tested using industry accepted methodology. See section 01 91 19 for further information on the
commissioning requirements.

In addition, there will be a pre-installation meeting required. This meeting shall be attended by the Emory
project manager, CM, architect, commissioning consultant, glazing subcontractor, sealant subcontractor
and any sub-tier contractor utilized by the glazing subcontractor. This meeting shall review the
installation means and methods as well as the commissioning testing that will be conducted on the
glazing systems.
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Submittals
Submit manufacturer's product data showing thermal performance characteristics of all exterior glass and
glazing systems.

Submit two samples of each type of glass specified, 12" x 12" in size, illustrating glass, unit, and
coloration. Indicate range of variation to be expected for color and "waviness" in final position.

Submit product data for LEED credit Indoor Environmental Quality Credit EQ Low Emitting Materials: for
glazing sealants inside of the weatherproofing system, including a printed statement of VOC content and
confirmation of the product’s general emissions testing.

Submit product certificates from the manufacturer for glass and glazing products.
Submit the preconstruction adhesion and compatibility test report.

Submit a sample of each warranty type.
Products

Acceptable manufacturers:
1. AGC Glass Company

Guardian Industries.
LOF Glass, Inc.
PPG Industries, Inc.
Viracon

apr LD

Acceptable Fabricators:
1. J.E. Berkowitz

2. Oldcastle Building Envelope
3. Trulite Glass & Aluminum Solutions
4. \Viracon

Minimum Performance Characteristics for Exterior Glass:
U-value 0.27
SHGC 0.27
VLT 64%
LSG 2.37

General Notes:
1. The design shall not include individual pieces of glass that exceed 96” in width or 142" in height.

2. Tempered glass shall only be used where required by code. Heat strengthened glass should be
used elsewhere.

Clear Float Glass:

Type |, Quality g3, Class 1 clear, 1/4" thick except as otherwise required to comply with
applicable codes and regulating authorities.
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Clear Wired Glass:
Type Il, Quality g8, Class 1, complying with ANSI 297.1
1/4" thick, wired and polished both faces.
Use for UL label door lights, fire-rated corridor openings, stair and other UL label openings.

Tempered Glass:
1. Prime glass of color and type indicated, which has been heat-treated to strengthen glass in

bending to not less than 4.5 times annealed strength. Fully temper glass by horizontally heat
treating with roller wave distortion that does not exceed 0.003” peak to valley and free of
pillowing.

2. Provide tempered and/or laminated glass where safety glass is indicated or where required by
applicable laws and safety Codes.

3. Tempered glass must be manufactured in the United States.
4. Laminated glass to be used as required for sloped glazing, skylights and blast resistant
installation.
Warranty

1. Provide insulating glass manufacturer's written warranty, agreeing to, within specified warranty
period, furnish FOB project site, replacements for insulating glass units which have defective
hermetic seals (excluding that due to glass breakage); defined to include intrusion of moisture or
dirt, internal condensation at temperatures above -200 F., deterioration of internal glass coatings,
and other visual evidence of seal failure or performance failure; provided manufacturer's
instructions for handling, installation, protection and maintenance have been adhered to during
warranty period.

Warranty shall include replacement installation costs.

Warranty period shall be 10 years after the date of Substantial Completion for all glass types.
Lack of manufacturer’s warranty does not release installer from specified warranty.

Warranty shall include replacement of glass broken due to nickel sulfide inclusions.

arwDn

Window films

Consider the use of high efficiency window films to further our energy reduction goals and to meet the
project EUI (energy use intensity) goals. The use of ceramic window films is encouraged particularly in
retrofit situations. These ceramic window films could also have merit on new projects as well. Review the
available options and present to the Owner prior to final specification. For new project installations, please
determine whether the use of window films will affect the glass/glazing warranty.

Sustainability

Emory has a sustainability goal of reducing total energy use by 25 percent per square foot from 2005
levels by 2015. To help meet this goal, new construction and renovation projects, as applicable, shall
attempt to realize increased levels of energy performance that contribute to achieving the required Energy
and Atmosphere Prerequisite — Minimum Energy Performance credit and possibly Energy and
Atmosphere Credit — Optimize Energy Performance under the current LEED rating system.

Specific to glazing, consideration should be given to those glass products that not only help achieve the

project’'s energy goals as determined by modeling but also may contribute to Indoor Environmental
Quality Credits — Daylight and Quality Views.
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Section 09 20 00 - Plaster and Gypsum Board

Preferences

1. Emory prefers the use of 5/8” gypsum wallboard.

2. For residential projects the use of reinforced gypsum wallboards is required in all public and
common areas.

3. For all applications where wallboard is used as a substrate in partitions with a tile finish or
possibly other finishes in a wet environment the use of cement boards is preferred in lieu of a
gypsum board product.

4. For exterior sheathing applications Emory prefers the use of paperless sheathing boards similar
to DensGlass Gold® Exterior Guard.

5. Materials should meet the testing and product requirements of the California Department of
Health Services Standard Practice for the Testing of Volatile Organic Emissions from Various
Sources Using Small-Scale Environmental Chambers, Standard Method v1.1-2010, using the
applicable exposure scenario requirements, at a minimum.

Environmental Health and Safety Office

Emory’'s EHSO requires that the contractor provide appropriate certification from the manufacturer for the
exclusion of ashestos from gypsum joint compound, sealants and adhesives. If certification is not
available, the contractor is responsible to have the materials tested by a qualified testing agency prior to
installation.

Pest Control
Walll void treatment with boric acid is required. This treatment will be provided by the contractor and
certification of treatment shall be provided to the Emory PM and included in the closeout documentation.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Materials and
Resources Credit Building Product Disclosure and Optimization — Environmental Product Declarations,
Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of Raw
Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization —
Materials Ingredients and Indoor Environmental Quality Credit— Low-Emitting Materials under the current
LEED rating system for this material. Generally, the use of wallboard material substitutes and additives in
the design that promote the use of recycled materials shall be considered. Materials and products should
be extracted, recovered and manufactured within 100 miles of Emory University, where possible. Joint
compounds, sealants, and adhesives utilized inside the building’s weather-vapor barrier must comply with
VOC content and emissions criteria in the current LEED rating system.

Wall and Corner Guards
1. Corner guards are required on walls at high traffic areas. High traffic areas that will not be
protected with corner guards must be reviewed with the Emory Project Manager.
2. All guards shall be heavy-duty type, stainless steel or prefinished aluminum, unless noted
otherwise and approved by the Emory Project Manager.
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Section 09 30 00 - Tile

References

The design, specifications, materials, and installation method should adhere to all applicable ANSI and
ASTM codes and standards, in addition to the Handbook for Ceramic Tile Installation, Tile Council of
America (TCA).

Quality Assurance

1. Submittals: Product Data, Shop Drawings, Samples, Tiles, Trim and accessories, Stone
thresholds, Edge strips, Quality Assurance
Submittals: Test Reports, Certifications, Master Grade Certificates, and Qualifications.
Materials: Furnish each type, finish and color of tile and accessory from a single supplier.
Installer: Company to have not less than 5 installations of tile work similar in size and complexity.
Tile Mock-up: Provide a detailed Mock-up for each tile type that will be representative of the
quality of the full installation.
Project Conditions: Provide temperatures during installation and after completion as required by
manufacturer's instructions.

arwN
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Materials

1. Standards: For all ceramic tile, meet or exceed the requirements of the ANSI A137.1 standard.
Also adhere to ANSI standards for all tile installation materials. All tile trim and accessories
should match the color and finish of adjoining flat tile. Materials should be certified as compliant
with the current FloorScore standard.

2. Attic Stock: Provide 2% extra of each type of tile material to the owner at the end of construction.
Provide Owner with manufacturer's stock and color numbers for all materials.

3. Adhesives — Tile setting adhesives and grout must meet current South Coast Rule # 1168 by the
South Coast Air Quality Management District (see Sustainability requirements below).

Execution

1. Tile Installation Standard: Follow the requirements found in ANSI A108 and the TCA "Handbook
for Ceramic Tile Installation” for setting and grouting materials.

2. Field Inspection: The tile contractor is to verify that the substrate is level and ready for tile
application, and that the tile has been blended to achieve uniform color range from tile package to
tile package. The contractor is also responsible for protecting installed tile until the building is
turned over to the owner.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Materials and
Resources Credits Disclosure and Optimization — Environmental Product Declarations, Materials and
Resources Credit Building Product Disclosure and Optimization — Sourcing of Raw Materials and possibly
Materials and Resources Credit Building Product Disclosure and Optimization — Materials Ingredients —
Building Product and Indoor Environmental Quality Credits — Low-Emitting Materials under the current
LEED rating system. Grouts and mortars utilized inside the building’s weather-vapor barrier must comply
with VOC content and emissions criteria in the current LEED rating system.

Preferences
1. Use colored grouts in lieu of white grout unless approved in writing by the Emory Project
Manager.

2. Use color impregnated grout sealer unless approved in writing by the Emory Project Manager.
3. Tile floors with floor drains are to be sloped towards drain.
4. The use of tile in residence hall bathrooms requires epoxy mortar and grouts.
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Section 09 51 00 - Acoustical Lay-In Ceilings

Standards
The contract documents must require products, conditions, and installation methods that meet or exceed
all applicable ASTM standards, and are UL approved.

Submittals
Submit product data and samples of all types of acoustical units and exposed suspension and trim
elements. Provide Owner with manufacturer's stock numbers for all materials installed.

Products

For acoustical ceiling units, use 2x2 lay-in tile only, unless otherwise approved by the Emory Project
Manager. Emory requires that suspension systems are exposed grid only. No concealed grid systems are
allowed. Materials should meet the testing and product requirements of the California Department of
Health Services Standard Practice for the Testing of Volatile Organic Emissions from Various Sources
Using Small-Scale Environmental Chambers Standard Method v1.1-2010, using the applicable exposure
scenario requirements.

Preferred Manufacturers
For acoustical panels, use Armstrong World Industries, Inc. or USG Corporation. For exposed suspension
and trim elements, use USG Corporation. Do not use 12 x 12 splines.

Execution

1. Project Conditions -- Install ceiling system when normal operating temperature and humidity
levels are reached and maintained. Do not begin installation until: work above ceiling is finished,
tested and approved, space is properly enclosed and protected from weather and wet work within
space is dry.

2. Layout -- Maximize use of full size acoustical units and provide border units, which are equal in
size and shape at opposing ceiling edges. Use of acoustical units that are smaller than 1/2 full
width is prohibited at ceiling perimeters.

3. Inspection -- Verify anchorage devices, provided to installers of related work, are properly
installed.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Materials and
Resources Credits 4 Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients and Indoor Environmental Quality Credit — Low-Emitting Materials under the
current LEED rating system for this material. Generally, the use of lay-in ceiling material substitutes and
additives in the design that promote the use of recycled materials shall be considered. Materials and
products should be extracted, recovered and manufactured within 100 568 miles of Emory University.

Revision Date — August, 2010 Section Page 1 of 1



EM"§RY Emory University — Planning, Design, and Construction Section 09 65 00

Design and Construction Standards Resilient Flooring

Section 09 65 00 - Resilient Flooring

Reference

All products, processes, and standards of work must conform to the applicable standards contained in the
following codes:

ASTM E 84-96a ASTM E 662-93a FS SS-T-312B NFPA 253-1990
ASTM E 648-95a FS RR-T-650D FS SS-W-40A

Submittal Requirements

In order to obtain approval to use a proposed material, vendor, or process, please submit the following:
product data, shop drawings, samples, tiles, sheet flooring, resilient flooring accessories, welding bead for
vinyl flooring, quality assurance submittals, fire test certification, and maintenance procedures.

Quality Assurance
1. Manufacturer -- Each type of product should be obtained from one manufacturer only.
2. Installer - The manufacturer of the vinyl flooring to be installed with heat-welded seams should
certify the installer.

Special Construction/Handling Requirements

1. Provide Owner with manufacturer's stock number for all materials.

2. Attic Stock -- At project closeout, the contractor must provide the owner with an additional 5% of
VCT flooring and 2% of each additional type of flooring installed, and the appropriate pads,
waterproofing shields, adhesives and any other material needed to install the flooring, for the
owner's future use.

Products

1. Vinyl composition tile -- Approved manufacturers are Armstrong World Industries, Amitico, or
Tarkett. The project manager may approve other manufacturers on a case-by-case basis. Use
Only Resilient Base Materials.

2. Coved Rubber Wall base -- 4" wall base is preferred. Use Mercer Products Company, Inc. and
Roppe Corporation only.

3. Corner -- Wrap corners with base. Do not use preformed or molded corner units.

4. Resilient Sheet Flooring -- Approved manufacturers are Armstrong, Forbo, and Amitico The
project manager may approve other manufacturers on a case-by-case basis. Materials should
attempt to be certified as compliant with the current FloorScore standard.

5. Luxury Vinyl Tile — Approved manufacturers are Armstrong, Shaw, Interface, and Centiva . The
project manager may approve other manufacturers on a case-by-case basis. Minimum wear layer
should be 20 mil, and should include acoustical layer for all installations that have occupied space
below.

6. Adhesives -- Glue-down all vinyl and resilient flooring with low VOC adhesives, as determined by
current South Coast Rule # 1168 by the South Coast Air Quality Management District (see
Sustainability requirements below).

7. Floor Finishes — Sealers, stains and finishers must meet the requirements of current South Coast
Rule # 1113 by the South Coast Air Quality Management District (see Sustainability requirements
below).

8. Walk Off Mats: Building and entrance use, traffic patterns, adjacent floor finishes and indoor air
quality objectives must be taken into consideration. Typically Emory will pursue LEED Indoor
Environment Quality credit Enhanced IAQ Management Strategies with walk off or entrance mats
designed to trap soil and moisture. USGBC has issued a formal interpretation allowing lay-down
floor mats in certain circumstances. The use of integrated, recessed walk-off mats vs. lay-down
floor mats should be discussed with the Emory Project Manager, Emory Building Services and
the occupant representative on a project-by-project basis.
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Execution
1. Verify that substrates are level and meet the flooring manufacturer's requirements. Perform
manufacturers recommended moisture tests on all concrete substrates.
2. Waste - All field waste is to be removed from the project site by the installer and recycled or
disposed of.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Materials and
Resources Credits Disclosure and Optimization — Environmental Product Declarations, Materials and
Resources Credit Building Product Disclosure and Optimization — Sourcing of Raw Materials and possibly
Materials and Resources Credit Building Product Disclosure and Optimization — Materials Ingredients —
and Indoor Environmental Quality Credits — Low-Emitting Materials under the current LEED rating
system. All adhesives and sealants utilized inside the building’s weather-vapor barrier must comply with
VOC content and emissions criteria in the current LEED rating system.

Preferences
1. Epoxy flooring preferred in laboratory spaces; Emory Project Manager can authorize use of

Chemical resistant VCT
2. Linoleum, LVT, VCT or similar product is the preferred floor finish for hallways.

3. Hard surfaces like natural stone or terrazzo is the preferred floor finish for building entrances,
vestibules and major public lobbies.
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Section 09 68 00 — Carpet

References
All materials, installation procedures and job site conditions should conform to the applicable codes and
standards contained in the AATCC, ASTM, NFPA and UL guidelines.

Submittals

Contractor to submit to owner and architect product data, manufacturer's stock numbers, samples,
manufacturer's qualifications, installer's qualifications, manufacturer's certification, and maintenance
instructions.

Special Warranty Requirements
The manufacturer, installer and contractor must submit a written warranty to correct failures that occur
within 2 years.

Products

1. Manufacturers -- Obtain all materials of a type from a single manufacturer. Carpet and carpet
pad (as applicable) should meet the testing and product requirements of the Carpet and Rug
Institute Green Label Plus program.

2. Accessories -- Use the carpet manufacturer's recommended accessories. All specified edge
guards shall be rubber. The specified carpet separator shall be noncombustible.

3. Attic Stock—Confirm with Emory Project Manager the amount of attic stock required. Assume 2%
extra of each type of carpet or carpet tile and 2% of “specialty” manufactured carpet to Emory
University at the completion of the project unless otherwise directed. Emory does not promote the
installation of customer carpet.

Execution
Follow carpet manufacturer's recommendations to prepare substrates, and install all carpet and carpet tile
according to the manufacturer's instructions. Place seams in inconspicuous areas.

Installation

1. Verify substrate moisture content and all other conditions are acceptable and in compliance with
manufacturer’'s recommendations.

2. Review the seaming diagram with the architect and the Emory Project Manager prior to
installation.

3. Glue-down carpet and carpet tile with low VOC adhesives, as determined by South Coast Rule #
1168, by the South Coast Air Quality Management district (see Sustainability requirements
below). Discuss with Emory Project Manager and manufacturer representation if tactile
installation is appropriate.

4. Special Field Verification/Preparation Requirements

5. Maintain temperature and relative humidity.

6. Verify the installation orientation with Emory Project Manager one week before installation.

Waste

The contractor is responsible for removing all waste from the project site regularly during installation, and
at the completion of the job. The contractor is also responsible for recycling of the waste in an appropriate
fashion.

Sustainability

All Emory projects, including major renovations, shall meet and exceed the requirements of Materials and
Resources Credits Building Product Disclosure and Optimization — Environmental Product Declarations,
Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of Raw
Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization —
Materials Ingredients and Indoor Environmental Quality Credits — Low-Emitting Materials under the
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current LEED rating system. In addition to recycling carpet waste, Emory prefers the use of carpets with

high recycled contents, that are modular, and that are manufactured within a 100 mile radius of campus

and that is manufactured, transported, maintained and ultimately disposed of in manners reflective of the
University’s sustainability vision and initiatives. All adhesives utilized inside the building’s weather-vapor

barrier must comply with VOC content and emissions criteria in the current LEED rating system.

Preferences
It is preferred that all offices and classrooms have carpet as the floor finish.
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Section 09 90 00 - Paints and Coatings

Scope of Work

The painting subcontractor shall furnish all material, labor, equipment and services necessary for and
incidental to the finishing and application complete of all field painting and staining systems. The term
"paint” includes paints, enamels, stains, varnishes, lacquers, sealers, fillers and other types of coatings
whether used as primers or intermediate and finish coats.

Painted Surfaces

The Contractor shall, under this section, paint to completion all items and surfaces left unfinished by the
requirements of other sections and normally requiring painting for either protection, identification and/or
decoration. Touch-up painting of prime coats that have become damaged or otherwise abraded or
removed during construction.

All surfaces that are left unfinished shall be painted and finished as part of this section. This includes
specialty items, roof top equipment, fans, ducts, etc. The painting of all ferrous metal roof top mechanical
units, ductwork, goosenecks, supports, hangers and brackets shall be included.

The painting of all exposed uncovered pipe, exposed covered pipe, pipe hangers, convectors, grilles and
other mechanical work, also exposed electric conduit, panel board, pull boxes and all other electrical work
requiring paint shall be included in this section.

Contract Documents
The Contractor shall examine the Contract Drawings and Specifications and thoroughly familiarize himself
with all provisions regarding required painting of work done under other sections.

Excluded Items

Unless specifically designated otherwise, the following items do not generally receive paint coatings:
Stainless steel, anodized aluminum, bronze, and other non-ferrous metals, exclusive of shop-primed
stainless steel, ceramic tile, resilient flooring, shop-finished items, acoustical materials, concealed
ductwork, piping and conduit, mechanical and electrical equipment, and those surfaces that cannot be put
into proper condition to receive paint or finish coatings.

Quality Assurance

1. Companies specializing in manufacturing quality paint and finish products with a minimum of
ten years experience.

2. Materials should be delivered to the job site in original, unopened containers and packages
bearing the manufacturer's labels, indicating name, type and brand. Unless directed
otherwise, paints are to be delivered ready mixed.

3. Samples of materials, when requested by the Architect, are to be obtained from material
stored at the project site or at the source of supply.

4. Company specializing in commercial painting and finishing with three years experience
documented and/or approved by the product manufacturer.

5. The subcontractor shall be held responsible for the finished appearance and satisfactory
completion of the work, and therefore, subcontractor shall not commence any painting until
surfaces to be finished are in proper condition in every respect.

6. Emory prefers the use of a drywall primer/sealer for all new, unprimed drywall. The use of a
suitable primer/sealer such as ‘Sherwin Williams PrepRite Hi Build Primer’ is to be verified
and confirmed by the Emory Project Manager.

7. Emory University requests that their local Sherwin Williams Account Representative be
included in coordination with subcontractors, site visits, product crossovers, and custodial
report. The current S.W. rep. is Alan Morrison 404-391-7301.
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Submittals

Submit copies of manufacturer's product data, specifications and installation instructions for all paint
materials required, including certifications and laboratory reports as required to show compliance with the
specifications. Provide color & texture samples for each coating system, color and texture and applied to
representative substrate samples. Prepare samples to show bare, prepared surfaces and each
successive coat.

Submit samples with opaque finishes that match the architect's color chips on 5" x 7" primed cardboard,
with color, texture and sheen duplicated to simulate actual conditions. Re-submit sample boards as
necessary for selection by Architect.

Delivery, Storage and Handling

Deliver products to site in seated and labeled containers; inspect to verify acceptance. Container must be
labeled with the manufacturer's name, type of paint, brand name, brand code, coverage, surface
preparation, drying time, clean up, color designation, and instructions for mixing and reducing.

Store paint materials at a minimum ambient temperature of 45 degrees Fahrenheit and a maximum of 90
degrees Fahrenheit in a well-ventilated area, unless required otherwise by manufacturer's instructions.

Place paint or solvent soaked rags, waste, or other materials, which might constitute a fire hazard in a
sealed, water-filled metal container and remove from premises at the close of each day's work. Take
every precaution to avoid damage by fire.

Products
Owner Preferences -- Except as otherwise specified, Duron / Sherwin Williams is the Acceptable
Manufacturer for the following products: Paint, Varnish & Urethane, Stain Fillers & Primers, Chlorinated
Rubber & Field Catalyst Coatings
1 Forinterior Paint Finishes, use S.W. ProMar 200 "0” VOC Flat for ceilings, S.W. ProMar 200
“0” VOC Eggshell or Semi-Gloss for walls, S.W. Pro Industrial, Pre-Catalyzed Waterbased
Epoxy Semi-Gloss for doors, jambs and trim. The contractor shall provide all paint products.
2 Other manufacturer’s colors can be specified, but must be cross-matched to a Duron or
Sherwin Williams product. All Emory projects shall attempt to meet and / or exceed the
requirements of Indoor Environmental Quality Credits — Low-Emitting Materials under the
current LEED rating system. Generally, primers and sealers must be low or no VOC, such as
ProMar 200 “0” VOC Primer unless approved otherwise by the Emory Project Manager. This
is in effort to reduce the quantity of indoor air contaminants that are odorous, irritating and/or
harmful to the comfort and well-being of installers and occupants. All products should comply
with the general emissions requirements in the current version of LEED.
3 When mechanical equipment is located in an area with an elevated slab and occupied space
below it such as a mechanical penthouse, Sherwin Williams Armorseal Tread-Plex or Owner
approved equal should be applied to the concrete.

Questions regarding product selection should be directed to the Project Manager in collaboration with
Campus Services Interior Design department, paint shop and Sherwin Williams’ representative.

Materials

1. Allitems of painting materials shall be proprietary products of specified manufacturers. Such
material shall be used without adulterations and only with such thinning as called for in the
manufacturer's directions. All colors scheduled shall be factory-mixed, and exactly match the
approved samples.

2. Materials selected for a coating system for each type of surface shall be the products of a
single manufacturer, except where otherwise required by the contract documents. Where
shop-primed materials are to be finish-painted or prime-coat materials are by a different
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Execution

Emory University — Planning, Design, and Construction Section 09 90 00
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manufacturer than the finish-coat materials, confirm compatibility of the primers with the
manufacturer of the finish-coat paints.

Use only primers and undercoats that are suitable for each surface to be covered and that
are compatible with the finish-coat required.

Provide one gallon of each specialty color and texture to the owner at the completion of each
phase.

Label each container with color, texture, room locations and product description in addition to
the manufacturer's label.

Provide owner with an 8-1/2” X 11" card, painted on one side, paint color formula on the
other, and availability information on any "custom" product for each paint color and texture
used in the project.

Inspection -- Examine surfaces scheduled to receive paint and finishes for conditions that will adversely
affect execution, permanence or quality of work and which cannot be put into acceptable condition
through preparatory work as included in Paragraph Preparation of Surface.

1.

2.

Do not proceed with surface preparation or coating application until conditions are suitable.
Report any conditions that may potentially affect proper application.

Measure the moisture content of surfaces using an electronic moisture meter. Advise the
project manager if the moisture content is not acceptable. Do not apply finishes unless the
moisture content of surface is acceptable to receive the specified paint coating material.
Beginning of application of any paint or primer coating means acceptance of existing surfaces
or substrate.

The Emory Paint Shop Supervisor shall review and approve the prime coat prior to applying
the finish coat. The contractor shall be responsible to coordinate this requirement with the
Emory Project Manager.

Site Preparation -- Remove or protect hardware, plates, trim for mechanical work, lighting fixtures and
similar items placed prior to painting. Disconnect equipment adjacent to walls, where necessary, and
move to permit painting of wall surfaces. Following completion of painting, replace and reconnect.

1.

aprwn

o

10.
11.

Protect the work of all other trades against damage or injury by use of suitable covering
during the progress of the painting and finishing work.

Repair damage to other surfaces caused by work of this section.

Remove empty paint containers from the work site.

Post "No Smoking" and "Wet Paint" signs are required or directed.

Provide sand, extinguishers and other protective equipment in the event of a fire created by
any paint-related rags or materials.

Provide continuous ventilation and heated facilities to maintain surface and ambient
temperatures above 45(F. for 24 hours before, during, and 24 hours after application of
finishes, unless required otherwise by manufacturer's instructions.

Minimum Application Temperature for Latex Paints: 50(F. (10(C.) for interiors; 50(F. (10(C.)
for exteriors, unless required otherwise by manufacturer's instructions.

Paint shall not be applied in rain, snow, fog or mist, or when the relative humidity exceeds 85
percent. Paints, other than water thinned coatings, shall be applied only to surfaces that are
completely free of surface moisture as determined by sight, touch and moisture meter, as
specified. In no case shall paint be applied to a surface upon which there is visible ice or
frost.

Minimum Application Temperature for Varnish Finishes: For best results, apply when the
surface and air temperature is between 65(F. and

90(F. Do not apply below 50(F.

Where the paint manufacturer's specifications or instructions differ from the above
specifications, the more stringent requirements shall apply.
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Adequate lighting must be available prior to the application of any paint coating to
approximate 80-foot candles measure mid-height at substrate surface.

Surface Preparation -- Clean all surfaces to be painted as required to remove dust, dirt or other surface
contamination, and then properly prepare surfaces to receive paint or natural finish.

1.

10.

11.

12.

13.

Remove mildew by scrubbing the surface with a solution of 4 ounces of pure tri-sodium
phosphate, 3 quarts of water and 1 quart of bleach. Allow this solution to remain on the
surface for 10 to 15 minutes, then rinse with clean water and allow surface to dry. Wear
protective glasses and waterproof gloves when using this solution. Quickly wash off mixture
that touches skin.

Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish: Remove foreign
particles to permit adhesion of finishing materials. Apply a latex-based, compatible sealer or
primer.

Insulated Coverings: Remove dirt, grease and oil from canvas and cotton using high-pressure
air and solvent cleaner as required to obtain a sealing coat.

Concrete Floors: Remove contamination, acid etches, and rinse floors with clear water. Verify
required acid-alkali balance is achieved. Allow to dry. Some floors may require mechanical
abrasion, for example, "shot blasting”. Concrete floor surfaces are properly prepared for
application of most coatings when the surface profile has a "grainy, medium sandpaper
texture," the concrete has a neutral acid alkali balance, and the surface is dry.

Copper Surfaces Scheduled for a Paint Finish: Remove contamination by steam, water, high
pressure or solvent washing.

Galvanized Surfaces: Remove surface contamination and then wash with clean, lint-free cloth
saturated with mineral spirits or lacquer thinner. Wipe dry with clean, lint-free cloths. Apply
coating of applicable primer.

Shop-Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. Feather
edges to make touch-up patches inconspicuous. Clean surfaces with solvent. Prime bare
steel surfaces.

Interior Wood Items Scheduled to Receive Finish: Wipe off dust and grit prior to priming. Seal
knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer
has dried; sand between coats.

Uncoated Steel and Iron Surfaces: Remove grease, scale, dirt, and rust. Where heavy
coatings of scale are evident, remove by wire brushing or sandblasting; clean by washing
with solvent. Apply a treatment of phosphoric acid solution; ensuring weld joints, bolts and
nuts are similarly cleaned. Spot prime weld repairs with a rust inhibitive metal primer.
Concrete and Concrete Masonry Units: Thoroughly clean concrete surfaces of all loose
particles, sand, efflorescence, laitance, form oil, curing compounds or other contaminants by
appropriate methods and be sure surface is dry before any paint is applied. Methods of
surface preparation and cleaning shall be determined by the contractor as required in each
case to ensure satisfactory paint application and performance.

Gypsum Drywall: Repair all surface defects in gypsum drywall with drywall joint finishing
compound or spackling compound filled out flush and sanded smooth. Clean all surfaces and
taped joints of dust, dirt and other contaminants and be sure they are thoroughly dry before
applying vinyl wall primer/sealer (drywall primer) to insure good adhesion of finish coats.
Gypsum Plaster: Cut out cracks, holes, indentations and other imperfections in plaster
surfaces to the extent necessary to provide a good bonding surface. Fill with patching plaster
or spackling compound, and sand smooth and flush with adjacent surfaces with fine
sandpaper.

Before applying paint, clean plaster surfaces of all dirt, dust, grit and other contaminants.
New plaster or new plaster repairs must be allowed to age 30 days. Verify that surfaces are
dry and that the moisture content does not exceed 15 percent when measured by a moisture
meter.
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Exterior Wood Scheduled to Receive Paint Finish: Remove dust, grit and foreign matter. Seal
knots, pitch streaks and sappy sections. Fill nail holes with exterior caulking compound after
prime coat has been applied. Sand any mill glaze areas to wood that can be painted.
Glue-Laminated Beams: Prior to finishing, wash surfaces with solvent, remove grease and
dirt.

Wood and Metal Doors Scheduled for Painting: Seal top and bottom edges with primer.
Glazing and Caulking: Apply primer on all work before glazing or caulking. Paint must overlap
glass 1/16 inch on all coats.

Wallcoverings: Prime all surfaces to receive wallcoverings with an adhesive vinyl primer.

Application - Apply products in accordance with manufacturer's instructions.

1

2

3

9
10

11
12
13

Apply paint, enamel, stains and varnishes with suitable brushes, rollers or spray equipment
that has been kept clean, free from contamination and suitable for finish required.

Rate of application of coating shall not exceed that as recommended by the paint
manufacturer’s data page.

Comply with required drying time between coats as directed by manufacturer’s data page.
Sand between each coat to remove defects visible from 5 feet. Finish coats shall be smooth,
free from brush marks, streaks, laps, sags, skips, holidays, etc.

Do not apply additional coats until completed coat has been inspected and approved by the
Architect. Only inspected coats of paints will be considered in determining number of coats
applied.

Before applying succeeding coats, primers and undercoats shall be completely integral and
shall perform the function for which they are specified. Properly prepare and touch up all
scratches, abrasions or other disfigurements and remove any foreign matter before
proceeding with the following coat. All spot priming or spot coating shall be feather-edged into
adjacent coatings to produce a smooth and level surface.

Do not apply final coats until after other work with operations that would be detrimental to
finish painting have been finished in the area to be painted and the areas have been released
for painting.

Shellac and/or spot-prime with industry accepted "stain killers" any marks that may bleed
through surface finishes. Ink markings of PVC piping can be removed with denatured alcohol.
Make edges of paint adjoining other material or colors clean and sharp with no overlapping.
Change colors at doorstop corner where colors differ between adjoining spaces or rooms and
where door frames match wall colors.

Refinish whole wall where portion of finish has been damaged or is not acceptable.

Back prime all interior wood trim.

Stained and natural finishes shall be adjusted to obtain identical appearance.

Cleaning -- Promptly remove paint where spilled, splashed, or spattered.

1

2

During progress of work, maintain premises free of unnecessary accumulation of tools,
equipment, surplus materials and debris.

Collect cotton waste, cloths, and material which may constitute a fire hazard, and place in
closed water-filled metal containers and remove daily from site.

Finishing Mechanical and Electrical Equipment

1

2

Refer to ANSI Code Z53.1 and A13.1 for color-coding and identification banding of
equipment, ductwork, piping and conduit.

Access panels, electrical panels, air diffusing outlets, supply and exhaust grilles, louvers,
exposed conduit, primed outlet covers, primed wall and ceiling plates and other items in
painted areas shall be painted to match the areas in which they occur unless specified
otherwise in the schedules.

Paint the backsides of access panels, removable or hinged covers.

Do not paint nameplates on equipment. Replace identification markings on mechanical or
electrical equipment when painted accidentally.
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Paint interior surfaces of air ducts, and convector and baseboard heating cabinets that are
visible through grilles and louvers with one coat of flat black paint, to limit of sight line. Paint
dampers exposed behind louvers, grilles, and convector and baseboard cabinets to match
face panels.

Paint the plywood backboards for electrical and telephone equipment before installing
equipment.

Replace electrical plates, hardware, light fixture trim, and fittings removed prior to finishing. In
general all unfinished and ungalvanized ferrous metals shall be painted according to the steel
and iron specifications. This includes all “exposed” metals which includes all exterior metals
and metals exposed to view in interior rooms such as mechanical rooms, electrical rooms, IT
rooms, custodial rooms and storage rooms.
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Section 09 95 00 - Wall Coverings

Prerequisite: Wall coverings shall not be used unless approved in writing by the Emory Project

Manager.
References
e AA DAF-45 e FS CCC-W-408A
e ASTM E 84-96a e FS CCC-W-408C

e Building Materials Directory, Underwriters Laboratories Inc. (UL)

Special Submittal Requirements

Manufacturer shall submit to Architect and Emory University a certificate of compliance that the wall
covering used meets the specifications outlined herein. Contractor shall submit Product Data, Product
Samples, and Maintenance Instructions for each product used on the project.

Quality Assurance

Installer shall have at least 3 years of experience installing similar wall coverings. If requested by Emory
University or the Architect, the installer must provide a field-constructed mock-up to be representative of
the quality of work throughout the project. Emory University and the Architect must approve the mockup
before work can continue.

Products
All wall coverings shall be cadmium and mercury free.

Preferences

For vinyl wall coverings use fabric-backed vinyl only. All adhesives shall contain bactericides and mildew
inhibitors. Vinyl wall coverings should only be used for special accent areas since painted walls are
preferred for most areas.

Execution
Follow manufacturer's installation instructions. Ensure that the project conditions meet or exceed the
manufacturer's requirements with regard to humidity, temperature, and substrate moisture.
1. Substrate Preparation: Clean the substrate of all dirt, grease, mildew or other surface defect.
Prime all surfaces according to manufacturer's recommendations.
2. Protection: The contractor is responsible for protecting the work from damage until the building is
turned over to the owner. The contractor at no cost to the owner will repair all damaged work.

Sustainability

All Emory projects, including major renovations, shall attempt to meet and exceed the requirements of
Materials and Resources Credit Building Product Disclosure and Optimization — Environmental Product
Declarations, Materials and Resources Credit Building Product Disclosure and Optimization — Sourcing of
Raw Materials and possibly Materials and Resources Credit Building Product Disclosure and Optimization
— Materials Ingredients under the current LEED rating system for this material. Wallcovering and
adhesives utilized inside the building’s weather-vapor barrier must comply with VOC content and
emissions criteria in the current LEED rating system.
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Section 10 10 00 - Graphics and Sighage

Part 1 General

1.1 Intent: This specification is intended to guide signs for Emory University capital projects and
renovations. When exceptions are warranted, contact the Planning, Design & Construction office
(PDC) Project Manager or graphic design staff who shall respond to the request. The standards
described below shall be followed for all new building projects and renovations.

A. Exterior Signs: Signs on the exterior or grounds of a new or renovated building fall under the
Wayfinding Master Plan and will be coordinated and executed by PDC with a budget
allowance set aside in the project for this purpose. This includes building identification signs,
regulatory signs and directional signs for pedestrians and vehicles when applicable.
Regulatory signs for traffic control and hazard marking are depicted in the Regulatory Sign
Standards maintained by PDC graphic design staff and may be included in the scope of work
for the project. Signs for any type of reserved parking will be determined and provided by
Campus Services Transportation & Parking Services.

B. Inscriptions: Building inscriptions incised in stone or cast in concrete or other materials are
considered a standard building feature and are to be designed into the structure’s facade by
the project architect with review by PDC. PDC will assist with the layout of such inscriptions
and should be included in all submissions for Board of Trustee approval.

C. Interior Signs: All interior signage shall be selected from one of the several established
Interior Sign Standards maintained by PDC graphic design staff. PDC will assist the internal
Emory customer with the available choices and determine the sign types needed for the
project. A budgetary allowance for sighage should be determined at the project’s schematic
design stage so that adequate funds are set aside for static signage. If an allowance is built
into the project for electronic directories or digital signage, PDC will assist with the planning
for these products during the design stages of the project.

1.2 Submittals: The following outlines submittal requirements unique to this section of the work,
especially shop drawing content and samples, where applicable.
A. Shop drawings:

1. Unique sign layouts or hardware not illustrated in the Sign Standards require a submittal.
The submittal shall include material samples, layout drawings, or other explanatory
material as appropriate to convey the contractor’s intent.

2. For finishes, indicate manufacturer, brand name, quality and type paint or finish for each
surface.

3. Indicate connection and suspension details; computations shall be prepared and
drawings stamped by a Registered Professional Engineer licensed in Georgia covering
all members, connections (welds, bolts, etc.) and footings, indicating such meets the
Design Specifications for Sign Structures stress requirements and dead load deflection
tolerances. For exterior signs, wind load designs shall meet the requirements of the
American Society of Civil Engineer’s standard #ASCE 7-98 for computing for sign
structure wind loads and any local standards whichever is greater.

4. Submit patterns for letter sets or inscriptions on buildings. Submit full-size white paper
patterns for each different location or typical condition of individual surface or wall-
mounted letters. These shall be reviewed on site and returned and may be submitted
separately from the main shop drawing submittal described above. Also indicate
mounting details for mounting the plaque to wall surface or substrate.

B. Prototypes are not required for signs found within the Interior Sign Standards, Regulatory

Sign Standards or the Wayfinding Master Plan. Anything unusual may necessitate a
prototype but this requirement will be planned into the signage order if it's needed.
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Maintenance data: Submit maintenance recommendations and instructions for each material
used as part of contract close-out. Include recommendations for cleaning procedures,
intervals and touch-ups.

Scheduling: Submit the final schedule for construction of work and installation within ten (10)
days of sample approvals. Indicate dates of completion for prototypical units for approval,
dates of partial deliveries and total completion. Construction Manager shall plan for
installation of interior signage in conjunction with the completion of interior finishes and
installation of furniture so that signage is installed when work is substantially complete.

1.3 Quality Criteria

A.

Acceptable fabricators shall meet the following criteria:

1. Sign contractors, suppliers, and/or subcontractors shall have been regularly engaged in
the manufacture, fabrication and installation of sign systems of comparable scope and
quality for a minimum of five (5) years.

2. Sign contractors with an established project and purchasing history with Emory University
are to be used for signs within the Standards.

Industry standards: Where referenced in this section, the work shall comply with

requirements of the following standard specifications, unless otherwise specified.

1. Aluminum Association (AA): "Standards for Aluminum Mill Products," "Designation

System for Aluminum Finishes," and "Standard for Anodically Coated Aluminum Alloy

for Architectural Applications."

American National Standards Institute (ANSI).

American Society for Testing Materials (ASTM)

American Welding Society (AWS) "Recommended Practice for Resistance Welding,"

and "Structural Welding Code."

5. Sections pertaining to signs in the Americans with Disabilities Act Design Guidelines
(ADADG) currently adopted edition, the Georgia Accessibility Code and those
included in the International Building Code.

6. The Manual on Uniform Traffic Control Devices (MUTCD) by the U.S. Dept. of
Transportation, Federal Highway Administration.

rpwON

1.4 Job Conditions

A.

Field measurements: Take field measurements to determine exact sizes before fabrication.
Indicate exact dimensions on shop drawings. Verify locations and conditions considered
questionable, unclear, or not drawn to scale.

Environmental requirements:

1. Comply with manufacturer's recommendations regarding environmental conditions
under which materials may be applied.
2. Apply no adhesive or coating materials in spaces where dust is being generated.

Coordination: Coordinate work with other trades to ensure that surfaces to receive signs are
properly completed, inspected, and approved prior to commencement of work.
Commencement of work in any space shall constitute acceptance by the Contractor of
surfaces to receive signs.

15 Warranties (for signs supplied under the construction contract):

A.

Warrant the joints in plastic and metal construction for a period of five (5) years from Date of
Substantial Completion against failure or de-lamination.

Warrant all interior room signs for a period of five (5) years from Date of Substantial
Completion against discoloration and de-lamination of any portion of the sign.
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Warrant vinyl film for a period of eight (8) years from Date of Substantial Completion against
de-lamination from the substrate.

Warrant exterior paint finishes for a period of (2) two years from fading, discoloration or
peeling.

Paints, inks and finishes shall be guaranteed not to cause discoloration, deterioration, or de-
lamination of any materials used in fabrication. Warrant paint finishes on metal and plastic
materials for a period of three (3) years from the date of substantial completion.

Warranty Provisions: During the warranty period, restore defective work to the standard of
the contract documents without cost to the Owner, including all labor, materials, refinishing
and all costs incidental to the work.

Warrant all electrical components and signs for a period of at least one year, parts and labor,
or greater if stipulated elsewhere in the specification section for electrical work.

1.6 Use of Trademarks, Graphics, and Digital Files:

A.

For logos, wordmarks, maps, insignias or other graphics to be used on a project, PDC shall
furnish graphic digital files in standard formats (.eps, .pdf, .ai) when needed for the execution
of inscriptions or signs. Unofficial artworks or graphic files that are not from Emory University
must not be used. Questions concerning the usage of Emory trademarks and logos should be
directed to PDC graphic design staff for clarification.

Part 2 Products
2.1 Metal Regulatory Signs and Posts

A.

Sign panels: all panels for regulatory (traffic, vehicle and pedestrian) shall be aluminum in
0.090” thickness with premium grade reflective vinyl film graphics in accordance with
MUTCD. Follow Emory's preferred layouts in the Sign Standards document. The rear face of
all sign panels shall be painted with a durable semi-gloss or satin black paint finish.

1. Standard rectangular signs (size 12" x 18") are used for parking restrictions, parking
designations, speed limit, fire lane. A set of standard layouts is depicted in the Regulatory
Sign Standards.

2. Other regulatory sign shapes such as Stop, Yield, and pedestrian crosswalk are depicted
in the Sign Standards and shall be followed.

3. Exceptional conditions will be considered and should be submitted for clarification by
PDC graphic design staff.

Sign posts: The required post is the NEX® octagonal post from S-Square Tube Products of

Commerce City, Colorado along with these accessory parts:

1. posts shall be 12 gauge, 2" diameter

2. powder coated black

3. use S-square sign panel brackets (flag or face mount as appropriate) painted black

4. Galvanized post anchor and wedge from S-Square; post anchor is buried plumb and set
in a concrete footing that extends a minimum of 18” below grade. The post anchor shall
not protrude above grade.

5. Black plastic post cap from S-Square Tube Products.

Back-of-house conditions: For loading docks and staff-only areas, a stamped steel post may
be used, but other requirements for panels are not waived.

Coordination: Most standard layouts are addressed in the Standards document, however,
special parking conditions or regulatory conditions shall be clarified with Parking Services and
or PDC staff.
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2.2 Building Identification and signs
A. Campus exterior signs: PDC graphic design staff administers the Wayfinding Master Plan
and proposed sign locations for a building site shall be coordinated with PDC during the early
design stages of a project. Final on-site locations will be coordinated in the field by the Emory
Project Manager and PDC graphic design staff. Various sizes of signs are used depending on
conditions and include identification of service/loading docks and secondary entrances.

B. The University does not list individual offices or programs on building identification signs.
Sign text includes the Emory wordmark, the name of the building, and the street address
number. All building names used must be approved by the Naming and Inscriptions
Committee of the Board of Trustees.

c Inscriptions: The University inscribes each new academic building with the name of the
building inscribed in the exterior stonework in a prominent location. The University also
requires a cornerstone inscription of the year of completion of a building. Architectural
consultants may suggest locations for the inscriptions in the design phases of the project.
The letter style for inscriptions is Sabon Large and Small Capitals. PDC will provide
assistance and review of the layout and a paper template is required (full size) before the
inscription is done.

D. Dimensional letters as inscription: If a new building does not feature a stone marble-facade
where it can be inscribed, individual letterforms may be used. The size and proportion of
these letters must be approved by the Administration and Board of Trustees from a
recommended design by PDC graphic design staff. The style of letters to be used is Sabon
Large and Small Capitals and materials considered are: cast aluminum, fabricated aluminum,
or cast bronze.

E. Wall mounted identification signs: Renovated service buildings and ancillary structures may
be identified with wall mounted sign panels and the design of these is provided under the
auspices of the Wayfinding Master Plan administered by PDC graphic design staff. Typically,
primary academic structures on campus receive an inscription and a free-standing building
sign depending on location.

F. Map graphics used on wayfinding directories are provided by PDC graphic design staff.
These sign types are under the auspices of the Wayfinding Master Plan. North and South
oriented maps are preferred. Do not orient signs with an East /West placement. All maps are
oriented on signs with straight ahead direction as up on the map.

2.3 Accessories And Hardware:

A. General sign fastening: All signs larger than one square foot shall be mechanically fastened
to the wall surface either by bracket or wall plate. Signs smaller than one square foot in size
may also require mechanical fastening if the wall surface will not accept and bond to
conventional tapes or silicone fastening methods, or where the sign would not be securely
mounted without mechanical fasteners.

B. Anchors and fasteners:

1. Anchors, inserts or fasteners shall be compatible with sign materials, shall not result
in galvanic action or chemical interaction of adhesives and shall have demonstrable
and sufficient strength for intended use.

2. Anchors and fastenings for aluminum shall be stainless steel, zinc, or cadmium
coated steel. Anchors and fasteners shall be concealed where possible. Indicate
locations on shop drawings.

3. Anchors and fastenings for exterior use shall be galvanized steel or otherwise non-
ferrous to prevent rusting or deterioration.
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4. Wherever possible, anchors to concrete and masonry shall be cast-in-place. Use
expansion shields where anchors cannot be located before concrete is poured.
5. Fasteners to solid masonry and concrete shall be one of the following:

a. Flat-head drop-in expansion bolts.

b. Powder-actuated fasteners; appropriate size drive pin for concrete and for
masonry.

c. Fasteners to cells of hollow masonry shall be drive pins of the appropriate
size.

d. Fasteners to roll or formed steel members shall be powder-actuated
fasteners of the appropriate size.

e. Fasteners to metal deck shall be self-drilling, self-tapping screws.

Expansion shields shall be machine bolt type, tubular type, or self-drilling
tubular type.

g. Anchor bolts for wood blocking to concrete and masonry shall be the
appropriate size steel for masonry, unless otherwise noted, and provided
with washer and nut at both ends.

h. Anchor bolts for wood blocking to steel members shall be appropriate size
steel and provided with washer and nut.

i. Provide miscellaneous anchors and fasteners as required to secure work in
place.

j-  Structural adhesives for aluminum and may be employed in the concealed
fastening of components for signs. Follow manufacturer’s instructions for the
correct formulation, preparation and procedures.

6. Adhesives and sealants (excluding tapes) utilized on the building’s interior must
comply with LEED requirements for VOC content and general emissions.

—h

Part 3 Execution
3.1 Inspection Of Substrates
A. Surfaces to receive signs shall be free from defects and imperfections that would prevent an
acceptable installation. The contractor or construction manager shall determine when an
acceptable sign installation can take place and accepts responsibility for signs installed after
the installation has commenced.

B. Commencing of work in any space constitutes acceptance by the Contractor that surfaces to
receive sign units are in a satisfactory condition to permit an acceptable installation. If the
Contractor's inspection of such surfaces discloses unsatisfactory conditions, contractor will
notify PDC Project Manager in writing and await further instruction; otherwise, no claims will
be considered for unsatisfactory work due to real or alleged faulty surfaces. Precautions shall
be taken by the construction manager to protect installed work from damage.

C. Confirm all utility locations with local utilities protection council or other such coordinating
body and as required by local ordinances and for safety.

3.2 Adjusting, Cleaning And Protection:
A. Remove and replace damaged sign units with new signs free of defects.

B. Clean exposed surfaces promptly after completion of installation in accordance with
recommendations of manufacturer.

C. Clean exposed metal work with cleanser recommended by manufacturer of materials and
rinse with clean water. Do not use harsh chemicals or abrasive. Surfaces with stains that
cannot be removed by cleaning shall be refined or replaced to the satisfaction of Emory at no
additional cost.
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Signs shall be free of tape, packing paper, dirt, smudges, and other foreign material and
spatters, drippings, smears, and / or spray shall be completely removed.

Touch up work after installation shall be performed by the sign manufacturer and approved
by Owner.

Work in progress shall be protected at all times from staining, scratching, chipping or other
damage until acceptance by the Owner.

3.3 Fabrication and Construction:

Sign units shall be fabricated with precision and high standards of quality craftsmanship. All
seams, where necessary, shall be hairline. All removable panels shall operate smoothly and
fit accurately. All edges shall be sanded and corners slightly rounded. Polyester (catalyst
activated) filler, where used, shall be sanded smoothly and painted to achieve an
undetectable smooth effect. Fasteners shall be hidden, or if visible, shall be countersunk and
painted to match the surrounding finish. Flawed or faulty workmanship is subject to rejection
by the Owner and shall be replaced with an acceptable unit. Allow for thermal movement
resulting from changes in ambient temperature in the design, fabrication, and installation of
installed metal assemblies to prevent buckling, opening up of joints, and overstressing of
welds and fasteners. Base design calculations on actual surface temperatures of metals due
to both solar heat gain and night time heat loss.

Form metal fabrications from materials of size, thickness, and shapes indicated but not less
than that needed to comply with performance requirements indicated. Work to dimensions
indicated or accepted on shop drawings, using proven details of fabrication and support. Use
type of materials indicated or specified for various components of each metal fabrication.

Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.
Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work. Remove sharp or rough areas on exposed traffic surfaces.
Fabricate joints that will be exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners
wherever possible. Use exposed fasteners of type indicated or, if not indicated, Phillips flat-
head (countersunk) screws or bolts. Locate joints where least conspicuous.

Provide the necessary blocking for signs in the design documents for the building and
coordinate with PDC Project Manager for these provisions or a waiver thereof.
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Section 10 21 13 - Toilet Compartments

Submittal Requirements
Submit manufacturer's specifications and product data, shop drawings, sample panels, color samples,
hardware and accessories, and operation and maintenance manuals.

Products

Owner Preferences: Emory prefers marble, solid core phenolic, polymer based solid surfacing, and solid
plastic toilet compartment and screen systems. No Stainless Steel panels are allowed without written
authorization from the Emory Project Manager. All panels must be the manufacturer's standard panels
pre-machined for field installation. The solid phenolic core panels must have a matte finish melamine
surface. The solid plastic panels must be filled with methyl methacrylate. Ceiling hung mounting is
required unless otherwise approved in writing by the Emory project manager. The panels shall be
supported from structural steel above the ceiling. Coordinate details and requirements with structural
engineer.
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Section 10 28 13 — Toilet Accessories

Submittal Requirements
Submit manufacturer's specifications and product data, shop drawings, sample panels, color samples,
hardware and accessories, and operation and maintenance manuals.

Products
Soap dispensers and trash receptacles will be provided by Emory.

Soap Dispensers, paper towel dispensers, toilet paper dispensers, trash receptacles and feminine
product dispensers will be surface mounted.

Emory Building Services prefers the following products, but alternatives may be used if approved in
writing by the Emory Project Manager:
1. Toilet paper dispenser: Georgia Pacific Compact® Quad™ Four Roll Coreless Dispenser. —
Stainless, Iltem # GP-56746
2. Side-By-Side Double Roll Bathroom Tissue Dispenser, Compact, 56784.
Hands free, surface mounted paper towel dispensers: Georgia Pacific Blue Ultra Mechanical
Towel Dispenser, Item # GP-59589/59594
3. Baby Changing Station (where needed, not to be provided in standard restroom): Rubbermaid
7818-88 Baby Changing Station Horizontal.
4. Seat Cover Dispenser: Bradley Model 5831 — to be mounted less than 48" AFF.
5. Napkin Disposal: Bradley Model 4781-15 — to be mounted on the wall opposite the toilet paper
dispenser.
6. Mop and Broom Holder (For Custodial Closets): Bradley model 9954-4 Holders.
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Section 10 43 00 — Defibrillator, AED Cabinet and Sign

Scope of Work

All new construction and major renovations should include provisions for AED, cabinet and sign at
locations identified by and coordinated with the Emory project manager and the Emory Office of Critical
Event Preparedness and Response (CEPAR).

Submittals
Submit for approval product data and O&M submittals.

Products
Products must comply with all code requirements and the ADA-AG. Preferred products are as follows.
Any proposed changes from these products must be approved in writing by Emory.

Obtain AED from Physio-Control:

80403-000148 - LIFEPAK CR PLUS
DEFIBRILLATOR, SEMI AUTOMATIC
OPERATION. ENERGY: 200-300-360J.

11101-000016 - Replacement Infant/Child
Reduced Energy Defibrillation Electrodes

FOR USE ONLY WITH LIFEPAK 500 BIPHASIC,
LIFEPAK 1000, OR LIFEPAK CR PLUS AEDS.

Cabinet and signs from AED Superstore

AMP147-1-SSSM

STEEL AED Wall Cabinet
(Compact Size) with Door Activated
Alarm. Surface Mount

AMP3858

Perpendicular Flange Mount Automated
External Defibrillator Wall Sign. Double-sided
and measures 10"H x 7"W.

Coordination

The contractor is responsible for coordinating the partition types with the dimensions of the AED cabinets.
The contractor must provide the appropriate size surface-mounted or recessed cabinet for each AED
location shown on the contract documents. The contractor is also responsible for field measuring the
partitions to ensure that each recessed cabinet will fit.

Installation

AED cabinets in the hallways and common areas shall be mounted in semi recessed cabinets and at a
height in accordance with ADA specifications. AED location shall not limit the clear width of the egress
path.
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Section 10 44 00 — Fire Protection Specialties

Scope of Work
Kitchen Hoods, Portable fire extinguishers, cabinets and cabinet accessories

Submittals
Submit for approval product data and O&M submittals.

Products

New Commercial and Residential kitchen hood systems shall be Guardian (Guardian | in residential
occupancies), Pyrochem, or Ansul, The suppression systems shall be monitored by the building’s fire
alarm control panel. Activation of the suppression system shall initiate a fire alarm system at the panel
and activate an evacuation signal in the building. Fuel shut off valves shall not be controlled by the Fire
Alarm Control Panel. Controls shall be installed at safely reignite cooking equipment after emergency
shut-off.

Portable Fire extinguishers shall be Amerex, Ansul, or Badger.

1. Fire Extinguishers --All fire extinguishers must be UL listed. Extinguishers are to be ABC 10
Pounds unless otherwise noted or required by the Code.

2. Fire Extinguisher Cabinets --All fire extinguisher cabinets shall comply with ADA height and
sign criteria. Cabinets shall be rolled steel semi recessed, and shall be white except by
special permission of the Owner, with full tempered safety glass front (except in Parking
Decks, cabinets shall have plain fronts). Parking Deck cabinets shall be weatherproof type
and shall be industrial grade durable plastic with clear fronts.

3. Fire extinguisher cabinets may be lockable but should also be able to be opened and closed
without need of a key or damage to the cabinet, at the Owner’s discretion. Any and all keys
provided by the manufacturer with the cabinet shall be delivered to the Owner.

4. Product information provided by the manufacturer shall be delivered to the Owner.

Coordination

The contractor is responsible for coordinating the partition types with the dimensions of the recessed fire
extinguisher cabinets. The contractor must provide the appropriate size recessed cabinet for each fire
extinguisher location shown on the contract documents. The contractor is also responsible for field
measuring the partitions to ensure that each recessed cabinet will fit.

Installation

Extinguishers in the hallways and common areas shall be mounted in semi recessed cabinets in
accordance with ADA specifications. The top of the extinguisher shall be no higher than 44" from the
floor. Extinguishers mounted in mechanical and equipment rooms and laboratories can be surface
mounted on a bracket. Extinguisher location shall not be limit the clear width of the egress path.

In accordance with NFPA 10, maximum travel to an extinguisher shall be 75 feet with additional
extinguishers in labs, kitchens and elevator rooms.

1. New Parking Decks shall have 10-Ib ABC extinguishers permanently mounted. As a
minimum, parking decks shall have at least one at the top and bottom of every ramp and at
each door to the parking deck and at the top and bottom of each stairway. Extinguishers in
parking decks shall be located where they are not subject to vehicular damage. If the
extinguisher is located on the side of a column instead of the front, adequate signage shall be
provided to clearly identify the location.

2. Provide at least one fire extinguisher on a wall mounted bracket with a tri-fold sign mounted
above it in each mechanical room.

3. New laboratories shall have permanently mounted fire extinguishers.

4. Fire extinguishers at exit doors to stairways in new residence halls shall have anti-nuisance
covers installed. In new residence halls an extra anti-nuisance cover for each stairwell shall
be provided to the Owner as stock.
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In new research and medical buildings, provide a spare extinguisher station with minimum of
two mounted portable extinguishers to be kept as spares in the building mechanics’ office
space.

New computer server rooms shall have at least one clean agent portable fire extinguisher.
Carbon dioxide extinguishers are prohibited.

Nominal Class D 30 Ib. extinguishers and other extinguishers which have a gross weight of
more than forty pounds needed for special locations shall be provided with wheeled cart to
facilitate transport.
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Section 11 24 29 — Facility Fall Protection

The following guideline is maintained by Emory University’s Environmental Health and Safety Office
(EHSO). The purpose of this guideline is to provide safe design requirements to architects, engineers,
design consultants, and contractors for new construction and renovation projects at Emory University.

This guideline is located on EHSO’s website:
http://www.ehso.emory.edu/content-guidelines/FallProtectionDesignandConstructionGuidelines.pdf
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Section 11 53 13 — Fume Hoods

Chemical Fume Hoods

The design firm must provide analysis of applicable requirements through Project Manager who
coordinates with the Environmental Health and Safety Office (EHSO). Any variation from the stated
standards below has to be approved by both the Project Manager and EHSO. Before being specified, the
manufacturer of fume hoods for use in laboratories shall be approved by Project Manager and EHSO.

1. Hood Locations
a. Must be located out of path of laboratory egress.
b. Inlocations that are complementary with supply air
c. Supply air shall not interfere with the fume hood air barrier.
2. Manifold Fan Systems
a. Must be sized to provide an occupied flow rate of 100 Ifpm at a sash height of 18 inches for all
hoods in the building.
b. An unoccupied flow rate of 60 Ifpm as determined by occupancy sensors shall be maintained at
all sash positions.
Sash stops must be provided at the 18-inch level.
Face velocity monitors with an audible local alarm will be installed on each hood.
a. Sensors must be hot wire. Pressure differential types are not acceptable.
Fume hood exhaust must be labeled hazardous.
Variable air volume hoods are recommended in high hood density locations.
Non-ducted (filter type) fumes hoods are not acceptable.
Auxiliary air hoods are not acceptable. Fume hoods exhaust must be integral to laboratory
ventilation.
9. Special Considerations: Examples of situations that will require additional considerations and
consultation from Project Manager and EHSO are as follows:
Perchloric acid hoods — wash down; exhaust separate from general lab exhaust.
Hydrofluoric acid — polymer lined.
lodination — Stainless steel lined filtered inserts inside the fume hood.
Glove box for chemicals.
Under hood storage cabinets for storage of corrosive/flammable are preferred
Chemical storage cabinet doors (flammable liquid and others) must not have automatic closers.
nergy considerations
Designs shall attempt to realize increased levels of energy performance that contribute to
achieving the required Energy and Atmosphere Prerequisite Minimum Energy Performance credit
and Energy and Atmosphere Credit Optimize Energy Performance under the current LEED rating
system.
b. Proximity sensors may be installed on chemical fume hoods to provide a setback to 60 Ifpm at all
sash heights in an unoccupied mode. Over rides must be provided.
c. Fume hoods may be put on a night set back to 60-Ifpm system for unoccupied mode. Overrides
must be provided. Default for the hood shall be 100Ifpm.
1) Occupancy sensors or light switch interlocks are acceptable. Consult Emory for direction.
d. Energy recovery systems are acceptable; however chemical fume hood exhaust must not be
routed through energy wheels.
e. Biosafety level 3 laboratory exhaust energy recovery shall be evaluated by EHSO and must have
means of decontamination for servicing.
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Section 11 53 53 — Biological Safety Cabinets

Biological safety cabinets shall be manufactured by Baker, Nu-Aire or Forma, or other if approved by
Project Manager and EHSO.

Biological safety cabinets must be tested and certified as described in the National Foundation Standard
(NSF) 1992, or existing local standards. When a Class Il type A biological safety cabinet requires venting
to the outside, a thimble type connection should be used. Any Class Il type B shall be discussed with
Emory before construction.
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Section 14 20 00 — Elevators

1.0 New Elevator Guidelines

Note of Industry Changes: Due to rapidly changing codes and designs for energy, space efficiency, and
protection of the environment in elevator industry, the architect and elevator consultant shall
communicate with the Emory University Elevator Manager early in the design stages. Generally, Emory
approved elevator consultant shall be employed on all projects requiring vertical transportation
equipment. New buildings shall not be designed around a single elevator manufacturer’s specialty design
without the Owner’s pre-approval, and the use of new “Machine Room-less elevators” designs and
hydraulic elevators shall be considered and/or approved by the Emory University Elevator Manager and
Project Manager on a case-by-case basis.

For renovations and new construction, the use of platform lifts and the use of LULAs (limited use, limited
access) to accomplish accessibility for people with disabilities are strongly discouraged and only
acceptable when access challenges are so difficult that a lift is the only solution. Designer and Project
Manager should review lift requests with the Manager of Accessible Design and Construction.

1.1 Building Life Safety Issues
1.1.1  Emory University must be informed 10 days in advance in writing before a request for a
variance from applicable Codes is submitted to an authority having jurisdiction. "Cost
Reduction Only" is not sufficient grounds for a variance from Life Safety Codes.

1.1.2 Use non-combustible construction for elevator hoistways and machine rooms. Provide
minimum two-hour fire rating for hoistway, elevator control rooms, and/or elevator
machine room.

1.1.3 Emergency evacuation plan shall be provided in each elevator lobby

1.1.4 Access to machine room (or control room) shall be short and direct from the hoistway
except as pre-approved by the Emory Project Manager. Per the elevator safety code,
access shall not be through another secured area, which will prevent ready access to
emergency and elevator personnel. Door to machinery spaces shall be "B Label," fire
rated, self-closing and self-locking, able to be opened from inside with no key, and keyed
with BestLock. The door should swing out of the machine room, except as approved by
Owner where all safe working conditions are maintained. See machine room location and
access below.

1.1.5 No sprinklers shall be located over elevator shaft or elevator machine room or control
room complying with 1.1.2 above. In a fully sprinkled building, a sprinkler shall be
installed in the pit. If a separate valve is installed for the pit sprinkler, the sprinkler in the
pit shall be monitored with flow and tamper switches located outside the hoistway.
Storage shall be absolutely forbidden in elevator machine spaces, except in a fire-safe
cabinet for supplies related to that elevator (which does not infringe on required working
clearances).

1.1.6 New elevators shall have lobbies. Smoke detectors, which will initiate elevator recall, will
be installed in each machine room, shaft, and elevator lobby.

1.1.7 When emergency power is provided, adequate capacity should be provided to operate at
least one elevator at a time to serve all floors. All new elevators shall have capability in
software to utilize emergency power, except for hydraulic elevators that are not intended
to be served by a generator and are equipped instead with battery lowering.
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1.1.8 Dedicated emergency phone line and ADA compliant phone is required for each elevator

1.1.9

car. With few exceptions, Emory University elevator emergency phones ring Emory
Police directly at all times. Provide phone with capability to automatically dial minimum
two numbers and with a telephone number for calls into the elevator phone. Phone shall
have the capability for responder (Emory Police) and others authorized to call if need
arises. Provide elevator phone extension in machine room for communication between
machine room and elevator car.

An elevator shall not be used as the main security gateway between or into separately
secured areas. If elevator secured access is used as a restrictive gateway, a substitute
egress route must be available in a building. Whenever a secured access system
includes a card reader inside the car to affect elevator operation by restricting access to
floors, a cut out switch for trouble-shooting shall be installed in the elevator machine
room near or inside the elevator controller. Secured access arrangements (such as a
lobby key switch or lobby card reader) that affect only the hall buttons shall not have
wiring or equipment inside the hoistway or machine room.

1.2 References
Include but are not limited to the following. (Use edition to be enforced by Authority Having
Jurisdiction)

121

1.2.2

Designs, clearances, construction, workmanship and material, unless specifically
accepted for the record, shall be in accordance with ASME ANSI A17.1.

Work is subject to applicable portions of the following current standards:

1.2.2.1 ANSI/ASME A17.1 "Safety Code for Elevators and Escalators"

1.2.2.2 ANSI/ASME A17.3 "Safety Code for Existing Elevators and Escalators"

1.2.2.3 Georgia State Law, Title 30, Chapter 3 "Access and Use of Public Facilities by
Physically Handicapped.

1.2.2.4 State of Georgia Elevator Code and Georgia Department of Labor Safety
Engineering Section Regulations.

1.2.2.5 Applicable Building Codes enforced by DeKalb County, GA.

1.2.2.6 NFPA 70 NEC "The National Electrical Code" Article 620 Elevators, and all other
applicable sections.

2.0 Elevator Type Guidelines

2.1 All new elevators shall have on-board diagnostics and any special diagnostic tools, including SIM
cards, and instructions needed for advanced troubleshooting shall be included with purchase.

In buildings three stories or less, or where car travel does not exceed 40 feet, use hole-less
hydraulic elevators or consider MRL traction with the Emory Project Manager pre-approval for
specific design.

211

2.1.2

2.1.3

214

2.15

In buildings four and five stories tall, where the travel does not exceed 50 feet, and where
elevator use is minimal, use hydraulic elevators, (hole-less is preferred), or consider MRL
traction elevators, with Owner pre-approval for specific design.

In building four or five stories tall, where elevator use is heavy, consider traction elevators
or MRL traction (with Owner pre-approval for specific design).

In buildings six stories or greater, use traction elevators or MRL traction (with Owner pre-
approval for specific design).

Provide Elevator Service Car with heavy duty interior to serve all floors.

Provide elevator designated for animal handling in research buildings.
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2.1.6 To facilitate maintenance and to provide redundancy for elevator outages, the provision
of single elevators in buildings is discouraged. Empty hoistways are recommended for
future additional elevators in new buildings with single elevators. Hoistways for future
elevators shall be confirmed to be clear and plumb with variations not to exceed 1 inch in
100 feet measured from any point and shall include the overhead machine beams.

2.2 Machine Room Location and Access
2.2.1 Hydraulic elevator machine should be located near as possible to the bottom landing of
the elevator.

2.2.2 Traction elevator machine room should be located directly above, or as near as possible
to, the top of the hoistway. If a basement type machine is necessary, provide ready
access to all overhead equipment in the hoistway, or governor must be located in
machine room or pit. (Pit depth may be affected)

2.2.3 Access to machine room shall be short and direct as possible from the hoistway and
have adequate lighting. Route for access to machine room shall always have minimum
clearance of 42 inches by 7 feet. Door to machinery spaces shall be "B Label," fire rated,
self-closing and self-locking, able to be opened from inside with no key, and keyed with
BestLock. The door should swing out of the machine room, except as pre-approved by
Owner.

2.2.4  So called “machine-room-less” (MRL) elevators may have a machine room above the

hoistway. For elevator maintenance efficiency, a machine room above the hoistway with
access to the governor, controller, and drive machine is preferred.

2.3 Car and Car Door Sizes and Dimensions
2.3.1 Minimum capacity size: 3,500 pounds for public passenger elevators. Clear inside car
dimensions should be 6'8" by 5'3" deep minimum.
2.3.3 Elevators should have minimum door sizes of 3'6".

2.3.4 For elevators installed for service cars, or for primarily handicapped access, side sliding
doors may be used for door openings up to 42 inches.

2.3.5 Use center-parting doors for all passenger elevators. For passenger elevators larger than
minimum size with center parting doors, specify duplex car stations.

2.3.6  For service elevators, specify tall cars (9’ 6” to car ceiling). For all elevators, especially
single passenger elevators in a new building, consider tall cars.

2.4 Speeds
2.4.1 Hydraulic speeds up to 3 floors: Specify 125 feet per minute.

2.4.2 Hydraulic speeds above 3 floors. Specify 150 feet per minute.

2.4.3 Traction elevators up to 5 floors: Specify 200 feet per minute or, for premium, 350 ft per
min.

2.4.4 Traction elevators 5 to 9 floors: Specify 350 feet per minute.

2.4.5 Speeds ranges may vary for unique situations with the Owner’s written approval.
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25 Rules of Thumb on Quantity

251

2.5.2

2.5.3

254

255

2.6.6

2.6.7

One elevator for 50,000 square feet gross space. . (For maintenance and for
redundancy, single elevators are discouraged.)

Provide separate service or freight car serving all floors.
Buildings four to six floors should have minimum 2 elevators.

Buildings seven floors and more should have minimum 3 elevators.
Elevator study should be performed for each building to verify number of cars needed.

A building which is designed to house research animals shall have a service elevator
dedicated to the use of the Department of Animal Resources.

Consider spare hoistway for future elevator in any new building with single or minimal
elevator provisions

2.6 Architectural Considerations
Manufacturers: Specify Schindler, Otis or ThyssenKrupp Elevator for standard traction and
hydraulic elevators; for renovating of existing elevators, GAL Galaxy is also an approved elevator
controller manufacturer. So-called MRL designs to be pre-approved by Emory’s Energy & Utilities
department for specific design and application. Elevator Contractor’s pre-acceptance of Emory
University standard elevator maintenance service contract is required. See section 2.11.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

2.6.7

2.6.8

2.6.9

Fireman's key box for each elevator or lobby group shall be flush mounted in wall in each
main egress floor elevator lobby. Fireman’s keybox shall be two-inches deep. (Elevator
Fireman’s Keybox is Quality Elevator Supply part #FKBC-F-2 (1-800-222-3688) for flush
mounting 2" deep box, and key number is #2546 for standard State of GA key)

In buildings 4 floors and above, use hall lanterns with audible signal. In medical patient
buildings and others as specified, use voice annunciation.

Use main and auxiliary car stations in passenger elevators with center parting doors.

Use stainless steel or bronze faceplates, #4 or #8 finish. Avoid highly finished surfaces
such as etched, anodized, sandblasted, etc.

All elevator lobbies in parking decks shall be enclosed for refuge space, to facilitate the
operation of elevator fire service, and to protect the elevator from the effects of weather.

Specification shall not favor a single vendor by shape of hoistway, pit, and/or control
room. Elevator hoistway and machine space right-of-ways, which allow for competitive
bidding, may be returned to user space after elevator is chosen.

To prevent energy waste, elevators which are not on the same riser shall be located at
least fifteen feet away from each other to discourage the practice of calling both elevators
separately for the same ride

Elevator hoistways shall be non-combustible construction and all elevator machine and
control spaces shall be minimum 2-hour fire rated. Hydraulic elevator machine rooms
shall be insulated for noise control when located near areas such as classrooms and
offices.

Elevator control spaces shall have conditioned air to maintain ambient temperature and
humidity within middle of range specified by manufacture.
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2.7 Cab Interiors

2.7.1 Materials inside cabs must be Class A Fire Rated.

2.7.2 Use removable applied panels when possible for car interiors. Avoid soft material such as
wood or padding. Consider laminate, marble, and stainless steel. Tufted materials must
be short nap and meet flame and smoke spread requirements.

2.7.3 Provide handrails on sides and rear conforming to ADA and IBC heights.

2.7.4 Ceiling treatment shall not interfere with rescue hatch access. Safety hatch and ceiling
access shall be minimum 400 square inches (16x25 inches). Rescue hatch shall not be
operable from inside the car.

2.7.5 Specify manufacture’s standard cab with applied removable panels, or for premium,
specify National Elevator Supply or other approved vender holding the required State
certificate of competency.

2.7.7 Specify durable vandal-resistant car and lobby stations with lighted buttons.

2.7.8 Specify separate independent service keyed switch in the car station, not located behind
a locked cabinet with other switches. This keyswitch shall be Bestlock if possible.

2.7.9 Provide properly sized interior protective pad for each elevator and each elevator shall
have permanently mounted pad hanger pegs.

2.8.10 Elevator interior renovations are required (by the State) to be permitted and inspected,
Elevator interior installations by other than the elevator manufacturer shall be performed
only by Elevator specialists registered with the State of Georgia Elevator Inspections
Department.

2.8.11 Lighting in car shall be maintainable and repairable from inside the car without the
assistance of an elevator mechanic to provide access above the car ceiling. Elevator car
shall have 5 foot candles of light minimum measured at the threshold with the doors
closed. LED lighting is preferred.

2.8 Hoistway Entrances:
2.8.1 Recommended materials: stainless steel or bronze with #4 or #8 finish, C.R. steel with

baked enamel finish.

2.9 General Construction and Building Work by Others

29.1

29.2

293

All piping, wiring, and equipment installed in the elevator machine room and the elevator
hoistway shall be directly related to the elevator. Systems related to the elevator (such as
smoke detector wiring, or card reader security systems), but installed by other trades,
shall have no service points in the hoistway or elevator machine/control spaces.

Machine room door and route of access to machine room shall be minimum 42 inches by
7 feet tall.

Access to machine room door shall have same minimum dimensions as machine room
door. Access to machine room door shall not be through another restricted access area,
such as restrooms, storage rooms, locked offices, etc. Access to the machine room shall
not be by a wood ladder.
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2.9.4 Elevator room shall have controlled environment. When elevator machine room is

295

2.9.6

29.7

29.8

299

2.9.10

29.11

2.9.12

2.9.13

29.14

2.9.14

located in mechanical basements and attic spaces and/or away from fully conditioned
building areas, target 75 degrees F in the elevator room, and relative humidity shall not
exceed 90%.

Provide waterproof pit floor finished smooth to drain any water into sump in pit. Provide
sump recess (18 inches by 18 inches by 24 inches deep with a flush grate cover).
Provide permanent sump pump. Elevator sump pump discharge may terminate into an
oil separator but not directly into sanitary or storm sewer.

All hoistways in buildings with sleeping quarters four stories and above shall be ventilated
with 3 square feet of vent opening to outside, or 3.5% of total hoistway area, whichever is
greater,

Provide hoisting beam at the top of all hoistways including each hydraulic elevator shaft.

Provide Class C minimum 10 pounds fire extinguisher mounted near the lock side of the
door inside the elevator machine room.

Provide wall block outs for flush mounted hall pushbutton stations, hall lanterns, position
indicators, main lobby fireman’s keybox, etc.

Provide wall block out for flush mounted Fireman's Key Box in each main egress elevator
lobby.

Hoistway shall be clear and plumb, two hours fire rated, and with variations not to exceed
one inch within 100 feet vertically at any point. Avoid projections and setbacks 2 inches
and greater.

Seal fireproofing to prevent flaking.
Machine room floor and pit floor shall be painted and sealed.

The owner may allow temporary use of the elevator during construction if certain criteria
are met. See Construction Period.

For hydraulic elevator: Provide secondary containment around oil reservoir(s) if 55-
gallons or greater in capacity. Pit containment shall be considered adequate if elevator
pit sump drains to an oil/water separator. If reservoir(s) are in a mechanical room where
leakage could reach an open floor drain outside of the space, a concrete curb or other
form of secondary containment shall be provided where it does not create a trip hazard.

2.10 Electrical

2.10.1

2.10.2

2.10.3

Refer to Elevator Power Supply Confirmation Data Form provided by elevator supplier.

Provide insulated equipment grounding conductor in all elevator feeders sized to comply
with NEC Article 250.

Provide at least one battery emergency light in each machine room. Provide a minimum
of two enclosed fluorescent light fixtures in each machine room, for at least one light
fixture for each elevator controller, for a minimum of 15 foot candles at floor. Pit should
have at least one vapor proof light fixture with a switch near pit ladder, for minimum of 10
foot candles at floor.
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2.10.4 Provide individual 120-volt, 20-amp circuits for GFCI machine room and GFCI pit
receptacles.

2.10.5 Provide single receptacle for the sump pump. Receptacle should be located near sump.

2.10.6 Provide three-phase heavy duty industrial fused disconnect for each elevator. Main line
disconnects for elevator installations shall be located near as possible to the door, before
the controller, and within sight of the controller. Provide required safe electrical working
clearances specified by National Electrical Code (NEC).

2.10.7 Provide dedicated 120-volt circuit for car lighting with disconnect switch located near the
main line disconnect. Use emergency circuit if emergency power is provided. Comply
with NEC clearances.

2.10.8 Provide separate lockable 3 phase door disconnect if required by elevator system for
heavy duty doors.

2.10.9 Select overcurrent protective devices for elevator main line disconnects so that the
protective device closest to the affected controller will operate and will not affect other
elevators.

2.10.10 Install minimum of four pairs of fire alarm wires in conduit (which will initiate elevator
recall) for each elevator lobby group, from the fire alarm panel, to each elevator machine
room. Dry contacts which initiate elevator recall shall be located in the machine room.

2.10.11 Conduits containing elevator circuits should be dedicated to elevator circuits only from
electric panel of origin to the elevator machine room.

2.10.12 All new traction elevators shall be capable of utilizing generator back-up and shall have
software ready to utilize generator power. When emergency backup power is provided for
the elevator(s), unless the transfer switch is closed transition type, install minimum four
#12 AWG conductors in conduit, from the auxiliary contacts in the emergency transfer
switch, to each single elevator controller, and to the lead controller of each group of
elevators.

2.10.13 Power-loss emergency lowering shall be provided for hydraulic elevators, except those
served by an emergency generator. Elevator disconnects for hydraulic elevators shall
include auxiliary contacts in the disconnect handle to prevent automatic operation of
lowering system when disconnect is turned off manually.

2.10.14 All wiring, conduit, and equipment in the hoistway and elevator machine room shall be
directly related to the elevator. Systems related to the elevator (such as smoke detector
wiring, or card reader security systems), but installed by other trades, shall have no
service points in the hoist-way.

2.10.15 Electrical Consultant shall verify that building service and main line elevator feeders are
adequate for the elevator equipment. The starting characteristics of the elevator drive
motor shall not cause a perceptible dimming of the building lights.

Elevator Standards for Elevator Vendor
2.11.1 Refer to design considerations for general contractor and architect and to other sections
of the Emory Elevator Standards.

2.11.2 On board diagnostics are required. SIM cards, codes and instructions, and any special
tools needed for full maintenance and troubleshooting shall be provided and are included

Revision Date — December, 2015 Section Page 7 of 14



EMORY

2.12

2.13

Emory University — Planning, Design, and Construction Section 14 20 00

Design and Construction Standards Elevators

2.11.3

2.11.4

2.115

2.11.6

2.11.7

2.11.8

2.11.9

with the purchase price. If special tool agreement is required by vender, vender shall
accept Emory University proprietary tool agreement (approved by Emory Legal) before
purchase of elevator.

Elevator car and lobby stations shall be vandal-proof.

Include separate independent service keyed switch in the car station which is not in a
cabinet with other switches

All new elevators shall be capable of utilizing generator power and shall have software
installed for possible emergency power back-up.

One year free warranty and maintenance service is included. Elevator vender shall
accept Emory University standard elevator service contract, which is a premium service
arrangement and includes a monthly service inspection, 24 hour free callbacks for all
new elevators during the warranty year, a forgiveness clause equal to four normal hours
or $640 whichever is greater (for callbacks outside the Contractor’s control), and 24 hour
free mechanical callbacks for all residential elevators, all parking deck elevators, and
others as specified. Cost of three (3) years of subsequent maintenance (purchase price
includes one “free” warranty year with 24-hour free mechanical callbacks) shall be
submitted as an addendum to purchase price for review by Owner before purchase.
Provide hourly rates with proposal. Owner’s free warranty and maintenance service year
shall begin at Owner acceptance and occupancy.

Elevator Secured Access: Traveling cables shall include minimum 4 (four) pair of
shielded #18 wire for future secured access systems for elevator in the traveling cable
and between two car stations. Elevator security key switches shall be BestLock and not
the elevator manufacturer’s standard key switch.

Any available electrical and mechanical noise control from the elevator vender shall be
included.

Provide alarm bell in car station that is clearly audible outside the elevator on all floors

Door Operators and Door Reopening Devices

2121

2.12.2

Door operators: Use medium to high speed door operator. Use closed loop control.

Use infrared curtain door reopening devices. Three dimensional is preferred. Include
adjustable nudging.

Hydraulic Elevators.

2.131

2.13.2

2.13.3

2.13.4
2.13.5

2.13.6

2.13.7

Include battery-operated lowering system for power outages unless elevator is served by
generator power.

Include a means to maintain oil temp within normal operating range. (Viscosity control).
Hydraulic elevators in new residence halls shall include oil coolers.

Provide constant speed lowering section on valve on all buildings 4 stories or higher.

Provide sound isolation couplings and muffler.
Isolate pumping unit form building structure with neoprene or other isolating materials.

Provide isolation between oil lines and building walls or other building members.

Provide isolation soft start (electronic) motor starting, not open transition-y-delta, starting.
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2.13.8 For single hydraulic elevators, include motor rated at minimum 100 starts per hour on
buildings four stories or greater.

2.13.9 Isolate jack unit from car platen plate.
2.13.10 Hydraulic oil reservoir shall have secondary containment, See 2.9.14 above

2.14  Traction Elevators:
2.14.1 Use VVVF control for up to 5000-pound capacity elevators. Provide filters, chokes, and
reactors to minimize harmonic line distortion. Renovations of existing motor-generator set
traction elevators may use SCR drives.

2.14.3 Use roller guides on car and counterweight above 250 feet per minute...

2.14.4 On basement type traction machines, and for new MRL designs, coordinate governor
access with architect. Safe, legal access, minimum 24 inches by 24 inches, to the
governor for elevator maintenance and testing is required.

2.14.5 Sleeve governor cable and all cable holes to 12 inches below the ceiling of the hoistway.

2.14.5 All traction elevators including MRL designs shall have a 52 inch minimum toe guard
measured from the door sill.

2.15 Construction Period Temporary Use by Contractors.

When the elevator installation is substantially complete, the owner may allow temporary use of the
elevator during construction if certain criteria are met. Requirements for Temporary Use Include: The
owner shall receive the elevator in new condition with a full one-year warranty and one year free
maintenance. Temporary use of the elevator during construction shall not reduce the Owner's One-Year
warranty period. General Contractor shall have full insurance coverage on the elevator and is responsible
for damages during the construction period and shall refurbish car if needed before turnover to Owner. If
the elevator is used before final acceptance by Emory University, the elevator shall be safely operated
under control of the manufacturer, and the manufacturer shall provide ongoing maintenance and
supervision of the equipment at the expense of the Contractor. Obtain prior approval from the State
Department of Labor Safety Engineering Section for temporary use. Two- way emergency
communications for the elevator car is required. If the ADA compliant emergency phone is not yet
operable, an operator with a two-way radio must be inside the car during use.

2.16  Training

A 3 hour training session for the elevator equipment and review of the elevator deliverables is included
and shall be conducted by a qualified trainer or adjuster of the elevator manufacturer. This training will be
conducted at a time convenient to the Owner. Owner’'s manuals with part lists and troubleshooting codes
and shall be provided and available during this training session.

2.17  Maintenance

One Year's Free Maintenance with 24-hour free mechanical callbacks for Emory University is included in
the purchase price which shall generally commence for all elevators in a new building on Owner’s
acceptance of the building.

See section 2.11.6 for maintenance requirements of Owner

3.0-3.4 Intentionally Omitted

35 Submittals:
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Submit Owner’s manual with parts list and trouble-shooting guide for approval. Submit power
Confirmation Sheets: Include hp, code letter, full-load running and accelerating current, demand factor
and regenerative loads (if required) and S.C.R. noise (harmonic) for applicable motors.

3.6 Maintenance during construction and warranty period.
3.6.1 Interim

3.6.1.1 When one or more elevators have been installed to a stage near completion and
declared ready for service, the Owner or General Contractor may accept the
elevators for interim use and place them in service before the entire installation
of all elevators has been completed and accepted. Owner or General Contractor
shall also have the right to obtain any such elevators for temporary use for
themselves or additional Subcontractors for work other than by the General
Contractor. The General Contractor shall provide or compensate the Elevator
Subcontractor for temporary car enclosures, all cleaning, repairs or replacement
of materials as necessary to restore each elevator to its original condition. The
maintenance and warranty periods herein shall not commence for units accepted
on an interim basis. Prior approval for temporary use shall be obtained from the
State Department of Labor Safety Engineering Section.

3.6.2 New Installation Service (Warranty Period)
3.6.2.1 The Elevator Subcontractor shall furnish preventative maintenance on all
equipment described herein for a period of 12 months per elevator unit,
commencing on the date of final acceptance of the last elevator unit by the
Owner. All new elevators have 24 hour free mechanical call backs during the first
year.

3.6.4 Existing Elevators

3.6.4.1 The use of existing elevators by the Contractor shall not deviate in any fashion
from the standard and normal use of this equipment. If deviation is required, the
Owner's Project Manager shall request the assistance of Emory’s elevator
service provider. This company shall become involved, at the Contractor's
expense, in operating or monitoring the elevator's function during the time when
the unusual use is planned to occur. The Contractor is also responsible for the
cost of any repairs required due to the unusual use of the elevator. Use of an
existing elevator as a construction elevator usually necessitates a special
cleaning in elevator spaces at the expense of the Contractor at the end of the
project.

3.7 Noise and Vibration Control

3.7.1  All elevator equipment (including hoist machines, power conversion units and support
equipment) shall be mechanically isolated from the structure and electrically isolated from
the building power supply and each other to prevent noise and vibration in occupied
areas of the building. Elevator equipment shall be designed, installed and adjusted to
meet the performance requirements specified. Measured noise levels in the car within the
leveling zone or when the car is stopped shall not exceed 60 dBa. There shall be no
discernible sound in the elevator cars from machines, ropes, sheaves, S.C.R. units, or
car roller guides. Any available noise control provided by the elevator vender shall be
included.

3.8 Operation

3.8.1 Motion Control: AC VFVV or DC SCR drive, variable-voltage type with closed-loop
velocity feedback capable of providing smooth, comfortable car acceleration, retardation
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3.8.2

3.8.3

and dynamic braking. Limit the difference in car speed between full load and no load to
not more than +/-3% of the contract speed.

Door Closing: The door closing times shall not be less than those permitted by the A17.1
Code. Closed loop control is preferred. Include adjustable nudging cycle.

High performance floor-to-floor times shall be obtainable with dependable, consistent
operation without undue wear or stress on the equipment and without excessive
maintenance. The elevator shall provide a comfortable ride with smooth acceleration,
retardation and a soft stop.

Machine Room Equipment

3.9.1

3.9.2

3.9.3

Power Conversion and Regulation Units: Provide solid-state armature reversing S.C.R.
drives for D.C. units specified. The units shall be designed to limit current, suppress
noise and prevent transient voltage feedback into the building power supply. Isolate unit
to minimize noise and vibration transmission. Provide each unit with isolation
transformers, filter networks, and choke inductors. The filter shall be capable of ensuring
that the waveform distortion and harmonic content will not adversely affect the operation
of the standby generator due to the step current loading and commutation currents.

Controller: UL/CSA labeled. Hinged cover is preferred. Compartment -Securely mount all
assemblies, power supplies, chassis switches, relays, etc., on a substantial, self-
supporting steel frame. Completely enclose equipment covers. Ambient temperature
shall be maintained between 55 and 85 degrees F. Relay Design -Magnet operated with
contacts of design and material to insure maximum conductivity, long life and reliable
operation without overheating or excessive wear. Provide wiping action and means to
prevent sticking due to fusion. Contacts carrying highly inductive currents shall be
provided with arc deflectors or suppressors.

Microprocessor-Related Hardware -Safety circuits shall not be affected by accidental
grounding of any part of the system. System shall restart automatically when power is
restored in the event of a power failure or interruption. System memory shall be retained
in the event of power failure or disturbance.

Hoistway Equipment

3.10.1

3.10.2

3.10.3

3.10.4

3.10.5

Guide Rails: Planned steel T-sections suitable for the application, car weight,
counterweight, with brackets for attachment to the building structure. Formed or bent
sheet metal rail brackets are not acceptable.

Governor and Encoder Pit-Tensioning Sheaves: Mount sheaves to pit support members
or guide rails with guides or pivot points to enable free vertical movement. The governor
tension sheave shall always be weighted, not a spring.

Hoist and Governor Ropes: Use8x190r8x25 sealed construction traction steel type. Use
3/8" minimum diameter for all hoist ropes.

Interlocks: Provide operable without retiring cam. Provide fire-resistant wiring, N.E.C.,
Type SF-2 or equivalent. Interlocks that are visible and conspicuous when doors are
open shall be painted flat black.

Provide 10% spare conductors minimum in the traveling cable at final acceptance,
including minimum 8 pair shielded #18 wire for elevator security arrangements in the
traveling cable and between auxiliary and main car stations.

Car Equipment
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3.11.1 Door Control Devices: Infrared Reopening Device -Black, high-impact plastic or metal

3.11.2

3.11.3

Signals
3.12.1.

device extending full height of car door panels. Full screen infrared matrix or multiple with
minimum of 40 beams extending vertically along the edge of each leading door panel.
Three-dimensional infrared curtain is preferred. Device shall reverse doors at normal
opening speed if beams are obstructed while closing, except during nudging operation.

Return Panels and Car Operating Panels: Provide firefighters' telephone jack with bezel
matching adjacent controls and owner's if supported by building interface. Provide black
paint filled engraving or approved etching with letters minimum 1/2 inch tall and style
approved by the Architect as follows: a) Phase Il firefighters' operating instructions on
main operating panel above corresponding key switch. b0) Provide and install two
inspection holders: One for full sized operating certificate and business card inspection
holder. All tamper-resistant fasteners on exposed fasteners.

Include minimum two coaxial cables and 4 (four) spare shielded #18 or pair of data wires
in the traveling cable. These are to be used for the installation of security or camera
system, either initially or at a later date.

Hall Lantern: Provide at each passenger entrance to indicate travel direction of arriving
elevator. llluminate indicators with shielded lights, and sound adjustable level electronic
tone mechanism. Sound level shall be adjustable from 0 -80 dBa measured at 5'-0" in
front of corridor pushbutton and 3'-0" off the floor. llluminate up to down lights and sound
tone (twice for down travel) prior to car arrival at floor. llluminate light until the elevator
doors start to close. Provide advanced hall lantern notification to comply with ADA
corridor call notification time. Minimum 2 1/2" in the smallest dimension, without
faceplates.

Field Quality Control

3.14.1

3.14.2

Work at the jobsite will be checked during the course of installation. Full cooperation with
the Inspectors and Owner's Project Manager or Representative is mandatory. Any
corrective work they require shall be accomplished prior to performing further installation
dependent upon or related to the required correction.

Provide all required functional tests and inspections. Verify that such tests have been
completed, all corrective work accomplished and installation approved for issuance of a
permit to operate shall be required before acceptance review shall be addressed in this
specification section. The elevator contractor shall participate in the building standby
power testing; building fire alarm system testing and elevator shunt trip function testing,
as required and shall pre-test before the state inspections. Elevator contractor shall have
2-way radios at the tests.

Owner's Information

3.15.1

Performance Guarantee: The specification should define tests to be performed to confirm
the performance of the elevators. Should these tests develop any defects or poor
workmanship, any variance or noncompliance with the requirements of the specified
codes and/or ordinances or any variance or noncompliance with the requirements of the
specifications, the following work and/or repairs shall be completed at no expense to the
Owner. a) Replace all equipment that does not meet Code or specification requirements.
b) Perform all work and furnish all materials and equipment necessary to complete the
specified operation and/or performance. ¢) Perform all retesting required by the
Governing Code Authority and the Owner to verify the specified operation and/or
performance.
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3.15.2 Provider shall submit the following information, before the final acceptance of the
installation, for the Owner's file.

3.15.2.1 Wiring diagrams: Three sets of "As Installed" straight-line wiring
diagrams showing the electrical connections of all equipment and all
modifications to the control circuit's Generic drawings shall be
corrected.

3.15.2.2 Provide electronic drawing and or one set of straight-line wiring
diagrams shall be reproducible originals.

3.15.2.3 Alegend sheet shall be furnished with each set of drawings to provide
the following information; name and symbol of each relay, switch or
other apparatus, location on the drawings, drawing sheet number and
area, and location of all contacts, location of apparatus-whether on
controller, or on car, lubricating instructions, including recommended
grade of lubricants.

3.15.2.4 Manufacturer’'s recommended maintenance and safety test
instructions.

3.15.3 Parts Catalog: Three sets of complete parts catalogs listing all replaceable parts
including Manufacturer's identifying numbers and ordering instructions.

3.15.4 Printed Instructions: Three sets of neatly bound instructions explaining all operating
features.

3.15.6 Documentation of on-board diagnostic is required, plus advanced troubleshooting
Instructions. See 2.11.2 Provide all diagnostic test devices together with one set of all
supporting information necessary for interpretation of test data and troubleshooting of the
system. Provide Emory University access to the upgrades or replacement components of
any required diagnostic equipment for the life of the elevator. Manufacturer shall provide
technical bulletins published for this elevator for a minimum of 5 years after purchase.
Use Emory University proprietary tool agreement approved by Emory Legal Counsel and
replacement cost for proprietary diagnostic equipment and information if any: Such
arrangement to be approved by Emory’s Energy & Utilities department or the Elevator
manager before purchase of elevator.

3.15.7 The elevator installation shall be a design that can be maintainable by qualified licensed
elevator maintenance company employing journeymen mechanics, without need to
purchase or lease additional diagnostic devices, special tools, or instructions from the
original equipment manufacturer. Provide on-site capability to diagnose faults to the level
of individual circuit boards and individual discreet components for the solid state elevator
controller. If the equipment for fault diagnosis is not completely self-contained within the
controller but requires a separate, detachable device, that device shall be furnished to
the Purchaser as part of this installation. Such device shall be in possession of and
become property of Emory University. Installed equipment not meeting this requirement
shall be removed and replaced with conforming equipment at no cost to Emory
University.

3.15.8 Equipment provider is responsible for upgrades and/or revisions of software during the
progress of the work, warranty period and the term of the ongoing maintenance
agreement, between the Purchaser and the Provider.

3.16 Owner's List of Approved Equipment Suppliers
3.16.1 Approved Elevator Manufacturers if complying with these standards
e Schindler
e Otis
e GAL Galaxy for the upgrade of existing elevators.
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e Thyssen Krupp
o Fujitec
3.16.2 Approved Car Enclosure and/or Hoistway Entrances:
e Elevator Manufacturer's Standard Options
e Brice Southern
e Hauenstein and Bermeister
o Tyler
3.16.3 Approved Signal Fixtures:
e Elevator Manufacturer's Standard Options
e Adams
e Epco
3.16.4 Approved Indicators and Gongs:
e Approved Elevator Manufacturer's Standard Options
e C.E. Electronics
e Innovation Industries
3.16.5 Approved Bi-parting Doors:
e Approved Elevator Manufacturer's Standard Options
e Peelle
3.16.6 Approved SCR Drives:
e Approved Manufacturer’s standard option
e Magnatek
3.16.7 Approved Hydraulic Controls:
e Elevator Manufacturer's microprocessor based controls. Provide soft start
electronic starting.
3.16.8 Approved Hydraulic Valves:
e Maxton
e Eco
3.16.9 Approved Door Operators:
e Elevator Manufacturer's Standard heavy duty closed loop control preferred.
e GAL
3.16.10 Approved Group Dispatch and Motion Control Systems:
e Approved Elevator Manufacturer's standard microprocessor based controls
e Galaxy
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Section 21 13 00 — Fire-Suppression Sprinkler Systems

Scope of Work

This section details the minimum level of practice and procedures for the design and construction of new
fire protection systems: Piping, valves, fire pumps, accessories, and other components charged with
water to suppress fire.

Regulatory Requirements
All fire protection design and installation should be in accordance with FM Global Standards. All drawings

should

be submitted to the Emory University Project Manager and FM Global for approval. Field

installations are subject to FM Global acceptance in addition to approval of the AHJ. Approved drawings
shall be submitted to the Emory Project Manager. Work performed shall comply with all applicable Emory,
local, state, and National Fire Protection Association Standards below:

1.
2.

FM Global Approval Guide and FM Data Sheets
Drawings and specifications to be reviewed can be sent to the attention of Plan Review
Engineers (for Emory University), FM Global, 3460 Preston Ridge Drive, Alpharetta, GA 30005.

General Requirements

1. Methods and materials shall be high quality commercial. So-called residential methods or
materials shall not be used. Systems designed in accordance with 13R in new buildings are not
acceptable to the Owner’s Insurance Carrier. Plastic sprinkler piping shall not be used for any
new sprinkler system.

2. The installer shall permanently and clearly label all valves and fire protection piping such as
standpipe distribution piping that is not obvious for its purpose. Identification for control valves
shall identify the area which is controlled. Contractor shall label all drains for their purpose and
label the location of drain outlet at the test valve for ease of test and maintenance.

3. Installer shall permanently mount signage indicating system hydraulic design and water supply
demands

4. All sprinkler heads shall have a frangible bulb unless otherwise instructed by Emory University.
Where extreme conditions are unsuitable for glass links, sprinklers with solder links shall be pre-
approved by the Owner.

5. See section 019113 — General Commissioning Requirements

Fire Pumps
See Section 21 30 00
Design and Sprinkler Occupancy Guidelines

1. General information: For the occupancies that are typical to Emory buildings, there is little
difference in the sprinkler densities required by FM Global and NFPA 13.

2. For most areas, the occupancy is light hazard and requires a sprinkler density is 0.10 gpm/sq. ft.
over the most remote 1500 sq. ft. with 250 gpm reserved for hose stream use.

3. Laboratories: FM Global requires 0.15 gpm/sq. ft. over 2500 sq. ft. Review with FM Global
before design.

4. Mech/Small Storage Rooms: FM Global requires 0.15 gpm/sq. ft. over 2500 sq. ft. Review with
FM Global before design.

5. Exhibit Halls with unusually high ceilings: FM Global requires 0.30 gpm/sq. ft. over 5000 sq. ft.
Typical auditoriums and theaters require 0.15 gpm/sg. ft. over 2500 sq. ft.

6. For other occupancies, the FM Global plan review department should be contacted at (770) 777-
3084 for guidance.

7. Hazard Classification 2 (Ordinary Group | hazard) shall be designed to provide 0.20 gpm over the
most remote 2,500 square feet with 250 gpm for outside hose allowance

8. Hazard Classification 3 (Ordinary Group Il hazard) shall be designed to provide 0.30 gpm over

the most remote 2,500 square feet with 500 gpm for outside hose allowance.
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Design of sprinkler system, contractor shall perform (at the same time) a 24 hour static test and

fire flow test. System to be designed for lowest pressure recorded during 24 hour period. Where
need for a fire pump is indicated, Contractor shall perform a second 24 hour test to help prevent
the use of an anomalous low pressure for the fire pump sizing and system calculations.

10. Any water mains installed underground shall be a minimum of 8” pipe.
11. All sprinkler heads in residence halls shall be concealed type. Exceptions shall be pre-approved

in the design stage by the Director of Operations and Maintenance.

Contractor’s Qualifications

1.

Sprinkler Contractor shall be licensed and, insured per Emory University requirements, and shall
employ a Certificate of Competency holder. Sprinkler contractors must have approved references
for satisfactory performance on similar projects of similar size and must have been in business
with the same business name for at least five years. Exceptions to this requirement shall be pre-
approved in advance in writing by the Emory Project Manager.

Acceptance Tests, Documentation, and Warranties

2.

Upon completion of any sprinkler system, aboveground or underground, Contractor shall perform
and document the tests required by Code and shall provide the appropriate signed and
completed Contractor's Material and Test Certificates to the Emory Project Manager. Original
acceptance tests shall include full trip tests of deluge systems, dry systems, and pre-action
systems and pressure tests required by Code. Contractor shall transfer the maximum equipment
warranties to the Owner, and shall warrant materials and workmanship for a minimum of one
year. Defects discovered during the warranty year shall be repaired at the Contractor’'s expense.
Contractor shall return promptly to repair leaks.

Owner will conduct an annual sprinkler inspection during the warranty year. If the first Annual
Sprinkler Inspection has deficiencies, the installing contractor shall make corrections and repairs
at the earliest convenience of the Owner and shall promptly produce a satisfactory annual
inspection performed by a licensed qualified inspector and shall provide the report to the Owner
at the Contractor’s expense.

Copy of as built-record in auto cad format complying with Campus Services Document Delivery
Standards and including hydraulic calculations shall be provided to Emory project manager. Hard
copy of as-built sprinkler system shall be installed in a permanently mounted PVC tube near the
main fire alarm panel, or near the main riser or fire pump controller, if any. An 8X11” size
laminated or framed schedule (list) of valves shall be provided in the pump room or at the main
riser. Hydraulic placards shall be installed on all fire sprinkler risers.

Test Headers
Fire suppression sprinkler systems shall use equipment and devices that are UL listed and FM Approved.

See Section 21 30 00

Fire Department Connections (FDC)

Fire Department Connections and outdoor sprinkler control valves shall be visible and accessible. All
freestanding FDCs shall be installed with a fixed identification sign and have a minimum of 3 feet
clearance from obstructions per the International Fire Code. If the FDC is not readily visible from the front,
a sign shall be provided to direct the fire department to the FDC.

Stand-alone Fire Department Connections (Siamese FDC) shall drain into an accessible dry well.
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Any underground check valves on FDC piping shall be accessible. Contractor shall install a means for
drainage of water trapped in underground piping. This method may include the installation of a ball drip
within a vault or pea gravel. Method must be approved by Emory University prior to installation.

Valves and Back flow Preventers

1.
2.

8.

Drains
1.

The use of quick-opening valves is not permitted on main drains or test headers

Fire protection valves shall be accessible and shall not be located in the fire area that they
control. They should be in an area that is easily accessible under all conditions. Locations above
suspended ceilings shall be avoided with the exception of valves which control a single sprinkler
head, such as an elevator pit sprinkler head. Fire protection valves shall be located in stairwells,
or in stacked sprinkler or mechanical spaces which permit ready access and floor to floor riser
piping. Fire protection valves shall not be located in custodial closets or customer closets or
conference rooms as these rooms are keyed differently from mechanical spaces at Emory. If
absolutely necessary to install valves above ceilings, the valve location shall be accessible and
labeled on the ceiling grid or access panel.

Fire protection control valves in stairways and hallways shall be readily accessible but shall be
lockable with Emory’s Bestlock padlock or key. Valves shall not be located within the clear width
of egress.

All control valves shall be indicating (post indicator, indicating butterfly, or OS&Y), high quality,
and listed for their purpose. Test header valves shall be OS&Y gate valves. OS&Y valves shall
be used in the fire pump room and for sectional valves, except butterfly valves are permitted for
the fire pump flow meter. If butterfly valves are used where space does not permit OS&Y valves,
their use shall be pre-approved by the Owner and only high quality butterfly valves are permitted
(Nibco, Kennedy or equivalent pre-approved in writing by the Project Manager) and the indicator
shall be visible from the floor. The use of quick opening valves and non-indicating gate valves is
not permitted. All valves shall be lockable with the owner’s Bestlock padlock or key.

All outdoor sprinkler test and control valves and headers shall have minimum of 3 feet clearance
for tests and maintenance.

All sprinkler valves, including backflow preventer valves, shall be electrically supervised by the
fire alarm system. All sprinkler valves shall be lockable with Emory University Bestlock padlock or
key.

Back flow preventers for sprinkler systems shall be full size and shall be either a Watts Model
709 or a Watts Model 757. The standard model shall be used if installed in a building on an
Emory water main. The DCDA models shall be used if installed outside and on a DeKalb County
water main.

Multistory buildings shall have control assemblies for each floor.

All fire protection drains (with the possible exception of fire pump casing relief valves and packing
gland drain which may be piped separately and directly to a floor drain) shall be piped to the
outside of the building. Drains shall never be piped to an interior sink. Routing to interior floor
drains shall be avoided. If absolutely necessary, routing to interior drains shall only be utilized
when the floor drain is minimum 4 inch and has proven capacity in excess of the combined
maximum flow of all of the fire protection drains routed to it, and a second valve shall be installed
near the floor drain to help control flow in the event of an obstruction in the drain. Auxiliary drains
(low point drains for a minimal amount of water) which have no permanent drain piping shall have
a threaded hose hub with a plug installed.

Plastic piping shall not be used for drains.

Connection of drain cup piping or water motor gong discharge to the 2” drain shall be avoided.
When such an arrangement is absolutely necessary, a swing check valve (in horizontal piping)
should be installed to prevent backflow during 2” draining.

In a multistory building, all fire protection drains shall be piped into a drain riser and piped outside
the building. Drain shall exit the building no higher than 12 inches above finished dirt grade, or six
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inches above finished concrete. All exterior drain pipe and associated fittings shall be galvanized.
A sight glass shall be installed on control assemblies to verify the flow of water during testing.
Interior ball drips on test headers and FDC piping shall be installed at lowest point of piping and
piped to outside of building. Use additional or individual header ball drain valves if necessary for
complete draining for freeze protection

Pre- Action sprinkler systems

1.

When a pre-action sprinkler system is required, it shall be a double interlock pre-action system
that uses a combination of pneumatic and electrical action to release the sprinkler system valve.

A double interlock pre-action system requires two smoke detectors in cross zoned mode (second
detector is for verification) and a mechanical pneumatic actuator (for electric pneumatic actuation
of system sprinkler valve). Electric/electric methods are not acceptable (cross zoning the smoke
detector and electrical air pressure switch, called low air switch, alone is not acceptable and does
not result in a true double interlocked pre-action system). Low air pressure switch is for
supervision of the integrity of sprinkler piping, and not for activation of the valve in a double
interlock pre-action system.

A separate releasing panel should be used. When a separate releasing panel is used, it shall be
installed in the same area of the releasing valve or in the protected area, with proper working
clearance, with clear permanent signage indicating area served by the pre-action system.
Releasing panel shall be listed for releasing purposes and shall be listed for use with solenoid
valves used on deluge valve trim.

If the main fire alarm panel is accessible near the hazard, it may be used as the sole control for
the preaction system, if it is listed for releasing service. For a pre-action system containing
twelve or fewer sprinklers, a Viking releasing panel is acceptable. For systems containing more
than twelve sprinklers, use Notifier or Fike addressable panels with addressable detectors.

In cases where a separate releasing panel is used, pre-action supervisory functions (i.e. valve
tamper switches) shall be monitored by the main fire alarm panel. The releasing solenoid shall
be connected to the releasing panel.

Pre-action valve shall have clear permanent signage indicating pre-action sprinkler system and
area protected.

Alarm pressure switches shall be installed in vertically as per manufacturer’s instructions.

All escutcheons used with semi-recessed sprinkler heads shall be two-piece semi-recessed
mounted.

Where freezing is likely, a dry sprinkler system or dry sprinklers shall be installed if a dry exterior
sprinkler system is used, sprinkler piping shall be galvanized. Passive heat from service lines and
equipment or heat tape shall not be used to prevent freezing in a sprinkler system.

Contractor shall install spare parts cabinet with minimum 6 heads (at least one of each head
installed in the building) and the necessary wrench(s). Contractor shall include at least one pair of
escutcheons for each type of spare head. If flexible sprinkler drops are used, provide a spare
flexible drop strapped to the spare sprinkler cabinet with an additional mounting bracket and lock
nuts. Locate said cabinet adjacent to alarm check valve or fire pump.

CPVC Piping or any plastic piping shall not be used in new sprinkler systems, even if permitted
by local codes

All sprinklers in the same ceiling area (with the same ceiling construction) shall be the same
make and model and installed per manufacturer’s instructions. All sprinklers shall also be the
same response type. Quick response sprinklers hall not be installed in the same area with
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standard response sprinklers. All Pendant heads in the same area shall be the same distance
below the ceiling.

7. Sprinklers shall not be located over non-combustible elevator hoist ways or elevator equipment
spaces which are rated two-hour minimum. A sprinkler is generally required within 24 inches of
the floor on the wall in the pit; location to be coordinated with elevator contractor. Such rooms
and spaces shall have smoke detectors.

8. Hydraulic calculation plagues shall be installed for each sprinkler system and at the building
main.

9. Spaces designed for server rooms shall be protected with true double interlock pre-action
sprinkler systems.

10. Wet stand pipes shall have tamper resistant or lockable caps or covers.
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Section 21 30 00 — Fire-Pumps

Regulatory Requirements
All fire protection design and installation should be in accordance with FM Global Standards. All drawings
should be submitted to the Emory University Project Manager and FM Global for approval in addition to
the AHJ, and field installations are subject to FM Global acceptance. Approved drawings shall be
submitted to the Emory Project Manager. Work performed shall comply with all applicable Emory, local,
state, including and not limited to the following Codes and National Fire Protection Association Standards
below:

1. FM Global Approval Guide and FM Data Sheets

2. Drawings and specifications to be reviewed can be sent to the attention of Plan Review

Engineers (for Emory University), FM Global, 3460 Preston Ridge Drive, Alpharetta, GA 30005.

General Requirements
See Section 01 91 13 — General commissioning requirements.

Fire Pumps
1. A system designed to deliver adequate fire suppression water without a fire pump is preferred. If

a fire pump is necessary to comply with the design, pump flow rating design shall be based on
the maximum anticipated fire protection demand flow, but limited such that the flow at 150% of
pump rating shall not drop the city pressure below 20 PSI. Fire pump pressure demand rating
design shall be based on a net discharge pressure that does not exceed 175 PSI. This is to
ensure that the design of the system does not exceed the working pressure of the sprinkler piping
and fittings. Except where pressures must exceed 175 PSI, pressure relief devices shall not be
used for pressure control (exception multistory buildings) If excess pressure is required to
accomplish roof top standpipe demands, pressure reducing valves shall be installed at each floor
in lieu of using a pressure relief device on the pump.

Alternately an approved variable speed pump can be utilized, as permitted by codes.

A pressure regulating device may be installed on the standpipe system, however this installation

is not preferred and must be approved by FM Global, Emory University and the authority having

jurisdiction.

The use of suction control valves shall be approved by Emory University prior to installation.

Fire pump designs shall limit the available flow to fire suppressions system demands to 125% of

the rated capacity of the fire pump.

6. For diesel engine fire pumps, water coolant temperature shall be monitored in accordance with
NFPA 20.

7. Fire pumps should be located at or above grade level. To avoid excessive pressures on lower
floors, fire pump may be provided for upper floors only.

8. If a fire pump is required, power supply to the pump shall be upstream of any building power
main disconnects, so it will not be shut down when the building power is isolated during a fire.

9. Fire pumps shall be accessible via an outside door into the pump room or a protected corridor
path to the pump room. Fire pumps should be located adjacent to an outer wall. Any exceptions
shall be pre-approved in the design stage by the Emory Project Manager. Fire pump rooms shall
be dedicated to fire protection equipment.

10. Fire pumps shall be located inside a two hour minimum rated room. Rated mechanical rooms are
not acceptable. Higher rating of room shall be determined by FM Global and/or the Fire Marshall.

11. Fire Pumps, Controllers, and Jockey Pumps acceptable manufacturers: Fire Pumps shall be
horizontal pumps manufactured by Patterson, Peerless, or Fairbanks Morse. Patterson Pumps is
the preferred fire pump manufacturer. Fire Pump manufacturer shall have local support. Jockey
Pumps shall be manufactured by Grundfos. Fire Pump controllers shall be manufactured by
Firetrol or equivalent pre-approved by Emory Project Manager. Fire pump controllers which have
an integral transfer switch shall have an integral ASCO transfer switch. Fire pump controller shall
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13.

14.

15.

16.

17.
18.

19.
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have local manufacturer’s support. Use soft start (electronic) starter (instead of standard across-
the-line) fire pump controller.

Casing relief valves shall be high quality Clay valves. Drain lines from packing glands and from
the casing relief valve shall be piped completely separately to a drain or to the outside. Only the
packing gland drip drain and the casing relief valve drains for the fire pump may be discharged
into a floor drain in the pump room. If required, fire Pump pressure relief valve shall discharge
outside in a safe location and not into the pump room nor into the pump suction side of the pump.
If required, fire pump pressure relief shall discharge preferably where it might discharge into an
existing or new cistern outside the building. The fire pump relief valve discharge location shall be
specifically discussed with the Emory Project Manager.

Suction lines should avoid excessive vertical runs prior to the fire pump that may result in
collection of air pockets that may affect the operation of the fire pump. If these installations are
necessary, automatic air release valves shall be installed.

For water conservation and diagnostic test purposes, fire pumps shall be installed with a flow
meter between the discharge side and the suction side of the fire pump.

Consideration shall be made by the designer and the Contractor for reclaiming pump test
discharge water to the maximum extent possible. Such water may be collected for reuse for
irrigation purposes, and collection shall be coordinated with Emory University’s Exterior Services
and Sustainability department within Facilities Management. If a water recovery system exists
adjacent to and downstream of the building being tested, the fire pump test header should be
located within fifty feet from the drain to the recovery cistern to facilitate water reclamation.
Training of the fire pump and fire pump controller shall be required in the specifications.
Manufacturer representatives of each shall conduct the training.

Demonstration shall be required of the fire pump integration to other systems, such as
emergency power and fire alarm, as required. Complete monitoring of the fire pump by the fire
alarm system, including pump running and power loss, shall be verified.

TB Woods or any plastic fire pump couplings are prohibited by FM Global for the fire pump. Fire
pump shall be perfectly aligned and alignment confirmed by the pump manufacturer’s
representative after installation at the initial acceptance test.

The fire pump base plate shall be grouted in place after installation per the applicable codes.

Test Headers

1.
2.

Main Test header valves shall be straight-through OS&Y gate valves.

Ball drips on test headers shall be installed at lowest point of piping and piped to outside of
building or floor drain. Use additional or individual header ball drain valves if necessary for
complete draining for freeze protection

Test headers shall be accessible outside and shall have a minimum three feet clearance for
working space and a clear route for laying out hoses for annual testing. Test headers shall be
located for safe and convenient flow of water at 150% of pump capacity.

Test headers shall be located outside the building so that no more than 50 feet of fire hose is
needed to direct safe and convenient discharge without damage to building or grounds. If
necessary to accomplish this, test header piping shall be upsized per Code.

New installation shall include hose valves for testing purposes

Test header connection shall be tied into the pump discharge line upstream of fire pump
discharge valve.

Warranty and Contractor’'s Qualifications
The warranty and service agreement shall include the following:

1.

Labor, parts and equipment for all components of the sprinkler system for a minimum of one
year. Fire pumps shall have maximum Manufacturer's warranty. Defects discovered during the
warranty year shall be repaired at the Contractor’'s expense. Warranty for the fire pump shall
commence on the day of the initial satisfactory acceptance test
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2. Owner will conduct an annual fire pump test and inspection by others during the warranty year. If
the first fire pump test performed by the Owner has deficiencies, the installing contractor shall
make corrections and repairs at the earliest convenience of the Owner and the Contractor shall
schedule a follow-up test to be performed by a fully licensed and qualified inspector. Test shall be
performed at the Owner’s convenience (outside normal hours) and a satisfactory annual fire
pump test and inspection report shall be submitted to the Owner at the Contractor’'s expense.

3. Installing contractor shall be licensed, insured per Emory University requirements, and shall
employ a Certificate of Competency holder. Installing contractor has references for satisfactory
installations of a similar nature and must have been in business with the same business name for
at least five years. (Exceptions to this requirement shall be pre-approved in advance in writing by
the Emory Project Manager.)

Acceptance Tests and Documentation

Installing Contractor, Pump Manufacturer Representative, Fire Pump Controller Manufacturer's
representative, and Owner’s representative shall be present at the initial fire pump acceptance test. A
Manufacturer's Representative for the fire pump and for the fire pump controller, as well as the installing
contractor, shall sign the initial test for the Owner. Installing contractor shall submit an original, signed,
and legible initial fire pump test to the Emory Project Manager; Copy of as built shop records in AutoCAD
format complying with Campus Services Document Delivery Standards and a hard copy shall be provided
to Emory Project Manager. Hard copy shall be placed in a permanently mounted PVC tube near fire
pump controller.
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Section 22 00 00 — Plumbing

2.01
A.

2.02

2.03

2.04

2.06

2.07

Hose Spigots

Provide frost-proof devices. In general, one exterior freeze protected hose spigot shall be
provided for each facade of the building. Provide a 1-1/2” diameter hose spigot connection at
every cooling tower location. Provide one hose spigot connection in each mechanical room in
the building. Consideration must be given also for cleaning DX condensing coils. Locate a
hose spigot within approximately 50 feet of a condensing unit. If the condensing unit is located
on the roof, consider either a hose spigot on the roof, or near the roof hatch of a penthouse.

For bathrooms with gang showers, provide a hose spigot connection under the closest available
lavatory.

Drinking Water Fountains Inside Buildings

Recess water fountains in alcoves. Do not project into corridors since this interferes with traffic,
housekeeping, and movement of equipment and furnishings. Comply with barrier-free
accessibility requirements. Typically avoid the use of remote chillers for drinking water
fountains. Drinking water fountains shall be as manufactured by Oasis, Elkay or Halsey-Taylor.
Bottle filling stations shall be included on every floor and manufactured by Oasis, Elkay or
Halsey-Taylor.

DeKalb County Water Pressure
Typically varies from 80 psig to 130 psig.

Domestic Hot Water

1. Electric Heated Domestic Hot Water: Use for limited point of use applications, for area
director residences and certain applications in academic and office buildings.

2. Natural Gas Heated Domestic Hot Water: Use natural gas to the greatest extent possible
where Central Steam cannot be used.

3. The use of steam, natural gas or electricity to generate domestic hot water is a building
specific decision. Consult with Emory University Campus Services Engineers early in the
design process.

4. Domestic hot water heating systems will be commissioned by the CxA on each project.
Refer to Section 01 91 13 — General Commissioning Requirements.

5. Steam generated domestic hot water: Electronic control valves on packaged steam fired
water heaters shall not use stepper motors to determine valve position. Specify valve
closure be determined by closing torque. Steam fired domestic hot water heat exchangers
shall be instantaneous type manufactured by Aerco, Leslie, or Owner approved equal.

6. Mixing valves shall be manufactured by Bradley or Owner approved equal.

7. Hot water supply lines leaving the water heater or mixing valve will have a %" valved
connection with a hose bib fitting to allow placing a test load the hot water supply and
temperature control system.

Waste Systems

For laboratory buildings, provide separate lab and sanitary waste systems until point of exit from

building. For animal holding areas, provide waste system separate from lab waste systems due

to clogging of neutralizing system from animal hair and wastes.

1. Roof Vents: Minimize roof penetrations through the use of manifold sewer system roof
vents.

2. If possible, avoid the use of waste systems lift stations. Because of previous issues, please
discuss specific manufacturers with the Emory Project Manager prior to developing
specifications.

Natural Gas System
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A. Atlanta Gas Light Company provides gas through high and low-pressure distribution systems
depending on location. The Designer should review the preliminary gas system design with the
Emory Project Manager early in the design process.

2.08 Laboratory Vacuum System
A. Vacuum system including pump and venting must be determined on a project specific basis.
Provide vacuum system traps in each lab. Vacuum systems in some labs (such as where
carcinogens are used) may need to be HEPA filtered.

2.09 Compressed Air Systems
A.  Provide central compressed air system to the greatest extent possible. Provide clean
compressed air systems with filters and dryers.

1. Duty Cycle: Design reciprocating compressors for about 35% duty cycle.

2. Compressor Type: Rotary or Teflon-ringed reciprocating compressors are acceptable
depending on quantity of air needed. When rotary compressors are used, air-cooled oil
cooler and after cooler type are preferred, otherwise water conservation measures are
required. Use 100% duty cycle rotary screw systems for high demand applications.

3. Valve Requirements: Provide isolation valves and bypass valves for all filters and dryers.

4. Laboratory Compressed Air System: Provide clean, oil free compressed air. Typically,
provide a duplex unit with filters and dryers.

5. Quincy, Gardner Denver, Kaeser, Ingersoll Rand or Owner approved equal shall
manufacture air compressors.

2.10 Backflow Preventers

A.  For higher hazard applications, use reduced pressure zone Watts 909. No substitutions will be
allowed. Install two half-sized (based upon design building flow) backflow preventers in parallel
for main building service. For secondary higher hazard applications in the building, one full size
back flow preventer is adequate. For reduced pressure zone Watts 909, provide air gap device
piped full size to an appropriately sized floor drain. For certain lower hazard applications, use
Watts 007, Watts 709 or Watts 757. Provide a strainer (with valved blow-down line) upstream
of all backflow preventers with a stop valve upstream of the strainer. Provide pressure gauges
upstream and downstream of backflow preventer.

B. Backflow devices shall be tested by the Contractor prior to acceptance by Emory University the
Contractor shall provide a record of the test. A DeKalb County certified tester must perform the
test.

C. The Contractor shall flush the water line prior to testing the backflow device to prevent damage
to the seals from accumulated sediment.

D. Use Watts vacuum breakers on all interior and exterior hose connections.

E. Provide a threaded 2-1/2” ball valve connection with plug between the back flow preventer
assembly and the building pressure reducing valves for an emergency water connection.

2.11 Hot Water Heating
A. Anauxiliary pressure relief valve must be installed (per the Georgia State Plumbing Code) on
hot water heating systems. This valve is in addition to the standard temperature and pressure
safety valve on the domestic hot water heater. The relief valve shall be designed for repeated
operation.

212 Pumps
A.  Grundfos or Bell & Gossett shall manufacture all plumbing circulation pumps. (Under 3 hp)
Provide pressure gauges upstream and downstream of all circulating pumps.
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Piping

Soil, waste, vent and rainwater — below floor — hub and spigot cast iron, service weight. Provide
sleeves at building footings.

Soil, waste, vent and rainwater - above floor - 8” and less - “no-hub” cast iron. Provide sleeves
at building footings.
“No-hub” fittings - Heavy-duty mechanical compression 4 band type couplings.

Domestic water piping - Shall be copper. Type “L” above ground and Type “K” below ground.
Provide sleeves at footings. "Pro Press style fittings and couplings may be used pending
specific building review. In no case shall “Pro Press” style fittings be used underground.

Valves - Shall be as manufactured by Crane, Hammond, Milwaukee, Apollo, Conbraco, Nibco,
Powell or Stockham. All valves shall have steel or malleable iron handwheels. Pot metal
handwheels are not acceptable. Don’t use non-rising stems. The use of saddle valves is not
acceptable. Plumbing valves shall be lead free.

Refer to 23 05 00 for valve tags, diagrams and piping identification requirements. Also refer to
this section for applicable piping and other material requirements.

Plumbing Fixtures

All plumbing fixtures shall be as manufactured by American Standard, Crane, Eljer, Kohler,
Zurn or Toto. Flush valve type fixtures are preferred over tank type fixtures.

Toilets - Toilets shall have a “dual flush” flush valve or a dual flush tank type and be
WaterSense labeled.

Urinals - Urinals shall be low flow 0.125 gallons per flush and manufactured by Zurn, Sloan or
Toto. The urinal flush valve shall be the automatic type and be WaterSense labeled.
Flush valves - flush valves shall be manufactured by Sloan, Zurn or Toto and shall be
designed to match the appropriate fixture. The Sloan Optima model shall not be used.
Showerheads — Showerheads shall have a maximum flow rate of 2.5 gpm and shall be
WaterSense labeled.

Faucets

Provide kitchen faucets and lavatory faucets manufactured by Moen. Acceptable alternates may
be Zurn, Toto, Sloan, Kohler or Chicago. Provide laboratory faucets and accessories
manufactured by Moen. Acceptable alternates are Chicago and T&S. Automatic faucets
should be used for all restroom lavatory faucets. Electrical powered automatic faucets are
preferred. Lavatories shall have a maximum flow of 0.5 gpm in public restrooms, 2.2 gpm in
private restrooms, and 2.2 gpm in breakrooms and non-commercial kitchens. All public lavatory
faucets must be WaterSense labeled. An exception would faucets in residential facilities. These
faucets should be manual. Consult with the Emory Project Manager for pre-approval regarding
any modifications to these requirements.

Water Heaters

Electric - Shall be as manufactured by Rheem, Ruud, Bradford White, A.O. Smith or State.
Steam - Steam instantaneous water heaters as manufactured by Aerco or Leslie are preferred
where applicable.

Water Meters
See Section 23 05 19 - Utility Metering.

Branch Lines
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All branch lines that supply a specific area of the building (such as a toilet room complex or a
group of labs) shall be valved near the mains so that these areas may be isolated from the
systems for repairs without having to shut down the whole building.

Floor Drains

In general floor drains shall be provided for mechanical rooms, laboratories, rest rooms, and in
general locations to accommodate release of water from fire protection systems. (See Section
21 13 00 for fire suppression system drains. Main drains from fire protection systems shall be
run to the outside if possible) The Designers shall discuss floor drain locations with Campus
Services Engineers during the design phase. In general, floor drains in mechanical rooms shall
be minimum 4”. Care must be taken to ensure that all general floor drains are installed at the
low points in the flooring. Floor drains in areaways shall include the beehive type fitting.

Elevator Sump Pump
Provide positive drainage from the elevator sump pit. If this is not possible, install an electrical
sump pump piped to a building drain.

Trap Primers
Trap primers shall be manufactured by PPI or Owner approved equal

Laboratory Waste Piping

Consider the use of Spears Manufacturing piping, Zurn Chemical Drainage Systems piping,
Charlotte ChemDrain and IPEX piping for laboratory waste. We are currently in the process of
developing specific requirements for laboratory waste piping. Discuss with Emory Project
Manager for the particular application prior to developing specifications. Products must meet
the requirements of the local and State of Georgia fire regulations.

Fan Coil Unit Drainage

We have experienced many problems with above ceiling fan coil unit drainage piping.
Drainage piping shall be a minimum of 1”. Care should be taken to have adequate pitch and
adequate depth of p-traps. Designer shall clearly detail drainage piping from fan coil units.

Expansion Tanks - All vertical expansion tanks shall be secured to the housekeeping pad by
clips or brackets so as not to weld on the tank itself. All expansion tanks will have a tank purge
valve to facilitate venting the water pressure from the tank for checking the air charge pressure.
We prefer using a full acceptance bladder tank.

PRV’s - Provide pressure gauges upstream and downstream of all PRV’s. In all facilities over
40,000 square feet and in all residential and research laboratory facilities, specify a parallel set
of PRVs. All strainers associated with a PRV station will have valved blow-down lines. All
PRV'’s shall be manufactured with a bronze body.

Plumbing insulation — Refer to Section 23 07 00 — HVAC Insulation for standards that apply to
plumbing insulation.

Grease Traps — Grease traps should be located on the exterior of a building when possible for
easy servicing. Lids on smaller units should be lock-and-lift with minimal fasteners. Fasteners
should be stainless steel or brass. All units shall be airtight. Three steps with the county FOG
inspector shall be specified: 1. Contact the inspector during project design for a trap size
evaluation; 2. Request an inspection when the trap arrives on site but prior to install; 3. Request
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an inspection after the trap has been installed but prior to becoming operational. It is critical all
3 of these steps are taken and documented.

2.28 Strainers — all strainers will have valved blow-down lines.

2.29 Insulation — refer to section 23 07 00 for basic insulation requirements that also apply to
plumbing insulation.

2.29 Testing — Testing with air is allowed for piping services where air or gas is typically used, such
as natural gas and compressed air systems. Testing with air is NOT ALLOWED for domestic
water, drains, etc; systems that can work well with hydrostatic testing.

2.30  Sustainability
A. Following this guidance will help enable the project to achieve the required Water Efficiency
Prerequisite Indoor Water Use Reduction credit and possibly the Water Efficiency Credit Indoor
Water Use Reduction under the current LEED rating system.
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Section 23 00 00 — Mechanical Systems Narrative
General

New construction and renovation projects, as applicable, shall realize increased levels of energy
performance that reduce the Energy Use Intensity (EUI) and contribute to achieving the required Energy
and Atmosphere Prerequisite Minimum Energy Performance credit and possibly Energy and Atmosphere
Credit Optimize Energy Performance under the current LEED rating system. We currently are adhering
to ASHRAE 90.1 — 2013as a project minimum.

For all new construction projects and most major renovations, Emory University will assign a target goal
EUI (Energy Use Intensity — BTU per square foot) for the project based upon University goals and
building type. All renovations shall target an EUI reduction of 25%, and in no case, shall the EUI increase
without approval from Engineering Services. The A/E team will provide an energy model for new
construction and major renovations and share with the Owner frequently to verify progress toward the
goal. To that end, the Engineer is allowed to, and encouraged to, look at all available energy saving
technologies on the market.

HVAC Design

Corner offices with two exposures shall be served by a dedicated terminal unit, and all other terminal
units serving areas with similar exposures and loads shall serve a maximum of four offices. Conference
rooms and meeting rooms shall be served by dedicated units. Conference/Meeting room terminal units
shall operate as occupied/unoccupied; occupancy shall be determined by lighting occupancy sensors,
and volume of airflow by CO2 sensors.

Outside Air

The installation of an outside air intake in a well below ground is prohibited. It is recommended that
outside air intakes be installed at least ten feet above the adjacent grade. Outside air intakes must be
located to avoid re-entry of discharge pollutants. Minimum distance separating OA intakes from general
exhaust discharge shall be 15 ft. Minimum distance separating OA intakes from any noxious exhaust
discharge, which includes but is not limited to, fume hood exhaust, loading docks and high traffic
thoroughfares, shall be 30 ft.

Document Content

In general, mechanical sections of the construction documents shall contain technical specifications,
equipment schedules, flow diagrams, riser diagrams, plans, large scale mechanical room partial plans,
sections and details. Underground utilities shall include plans upon a topographic background and profile
drawings of the utility routing. Utility routing shall include dimensioned fitting locations and elevations.
HVAC design equipment schedules, HVAC controls input/output summaries, HVAC/BAS control
diagrams, and equipment sequences of control shall be located on the mechanical drawings. The
Engineer shall make sure that all abbreviations used on the design drawings are defined on a legend
page. Mechanical room plans shall clearly show access requirements needed for such things as coil
pulls, access around electrical devices, etc. These partial plans shall be drawn at a scale of not less than
¥4’ =1’-0". The Engineer shall include an air flow schematic diagram that indicates air handling units,
exhaust fans, etc. with air flow rates. This drawing shall show how air is distributed on a floor by floor
basis. Typically, Campus Services Engineering Services would like to review available documents at the
schematic design stage, design development stage, 60% stage and 90% stage. A meeting is typically
held during schematic design and/or design development to discuss general methods of heating and
cooling and air distribution. Autocad and final drawings shall avoid light colored lines such as white and
yellow as printouts are on a white background.
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Design Coordination

The design team shall perform coordination between above ceiling MEP versus the ceiling and soffit
designs based on access for maintenance of valves, valve actuators, filters, motors, control panels and
disconnects. Above ceiling equipment shall be no higher than 3 feet above the ceiling.

Building Considerations

The use of hard type ceiling is discouraged. Lay in ceilings are much preferred to allow access to above
ceiling components. If the use of hard type ceilings is unavoidable, the Engineer shall locate adequately
sized access panels on the drawings. Mechanical rooms shall be laid out to have adequate access for
maintenance. Mechanical rooms must have adequate lighting, electrical outlets, a hose faucet, fire
extinguisher, structure high partitions or hard ceilings, and shall have painted walls. The Designers shall
provide electrical outlets, a wash down faucet and lighting near all cooling towers. Care must be taken to
provide a walking path for operation and maintenance of equipment. The Engineer shall design to
eliminate head knockers and trip hazards such as drain piping. The Engineer shall locate enough hub
drains to eliminate piping running across the floor. Wall mounted fire extinguishers shall be provided for
every mechanical room. In general, floor drains shall be provided for mechanical rooms, laboratories,
rest rooms, and in general locations to accommodate release of water from fire protection systems. The
Designers shall discuss floor drain locations with Campus Services Engineering Services during the
design phase. For equipment located on a roof, the Architect/Engineer shall consider the use of a
manual hoist to be able to remove the heaviest piece of maintenance equipment, i.e. motor or
compressor, not the entire chiller. In cases where the Engineer must place a condensate return unit in a
pit for proper drainage, the pit must be sized with a minimum of one foot clearance around the unit to
allow maintenance to occur without removing the entire unit. Sufficient space to service all equipment in
the room is required including removing the cooling and heating coils.

Mechanical rooms and spaces shall be designed to be waterproof by the use of curbs, drains and
waterproofing materials as required. Water shall flow to and out of the drains and not pond on the floor.
Flood testing shall be required to demonstrate effectiveness of waterproofing. All air handling units on
upper floors are to have secondary containment through the use of a secondary condensate pan, dikes or
a similar method. The area inside of the dikes is to be waterproofed and flood tested. The drain in the
diked area is to be positioned so that the water flows to it. Drain covers with the center at least 2 inches
higher than the edges are required to reduce the possibility that these will be completely obstructed by
debris. Where secondary drain pans are used, these are to be designed so that normal foot traffic from
maintenance personnel will not damage the pan.

Lab Considerations

Emory is focused on safe and efficient lab design. The desire is to reduce lab air changes where the risk
assessment allows, and demand ventilation can be incorporated. Please discuss lab design in detail
during the schematic design phase. Otherwise, all labs below BSL3 shall be designed for a minimum of 8
air changes occupied and 6 unoccupied.

ABSL3 and BSL3 labs shall be designed at 10 air changes. These labs shall have supply and exhaust
systems independent of all other air systems. All support systems such as vacuum shall be inside the
containment area with no pipes running through the barriers.

See Fume hood section division 11.

Clean Steam Generators
The use of clean steam generators should be discussed with Emory University Engineering Services.
Verify the actual need for a clean steam generator.

Installation Tests
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Test the following systems and have the Contractor create certificates documenting the test.

A.  Air tests shall only be used for preliminary tests on fire protection piping in certain occupied
buildings, natural gas systems and compressed air systems. For other systems, Contractors
must do a hydrostatic test and air testing is not allowed. Any exceptions must be approved by
the Engineer and the Owner.
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Section 23 05 00 — Basic Materials & Methods

1.01 General
This section is intended to include basic general information on piping and pipe fittings,
valves, gages, instrumentation, supports, anchors, motors, vibration isolation, sound
isolation and basic acceptable construction methods.

1.02  Piping Guide
The Emory University Piping Guide is a listing of the preferred pipe material for most
common applications. Obtain specific approval from Engineering Services prior to
deviating from the Emory University Piping Guide or specifying any piping, fittings, and
valves not listed in the Emory University Piping Guide. Underground piping is a special
service that is addressed in Section 33 60 00. Do not use 3-1/2" and 5” piping. Do not
use 1-1/4" steel piping; copper is OK. Pro press fittings are allowed for copper piping
pending specific building review. In no case, shall Pro Press fittings be used

underground.
Service Class Combined Limitations
Steam 150 155 psig, 368 deg. F
Condensate 150C 155 psig, 368 deg. F
Chilled Water 125WA 125 psig, 200 deg. F
Chilled Water 100CU (for 2"and smaller line size, within buildings)
Htg. Hot Wir. 125WA 125 psig, 200 deg. F
Htg. Hot Witr. 100CU (for 2"and smaller line size)
Condenser Wir. 125WA 125 psig, 200 deg. F
Condenser Wir. 100CU (for 2"and smaller line size)
Condenser Witr PVC see 23 65 13; 1.5
Comp. Air 125WA 175 psig, 150 deg. F
Comp. Air 100CU (for 2"and smaller line size)
Domestic Wir. 100CU 50 psig, 100 deg. F
Fuel Oil 150F 240 psig, 200 deg. F
Natural Gas 150G
1.03  Class 100CU Requirements
Item Size Material Weight and Type
Pipe 2" & under Copper L above ground, K below

1.04 Class 125WA Requirements (Note: For Above Ground Service Only)
Iltem Size Material Weight and Type
Pipe 2" & under should be Class 100CU

Pipe 2-1/2" & up Steel Schedule 40 through 107;
standard wall 12" & above
Electric resistance welded
(ERW) is acceptable.
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Class 150 Requirements
Item Size Material Weight and Type

Pipe 2" & under Steel Schedule 40
ERW is acceptable.

Pipe 2-1/2" & up Steel Schedule 40 through 107;
standard wall 12" & above
ERW is acceptable.

Fittings 2” & under - Threaded, 150 Ib., malleable
Fittings 2-1/2" & up - Steel, standard, butt welded
Bolts Suit Flange Grade B7 Heat treated

Nuts Suit Bolt , Grade 2H Heat treated

Gaskets all 1/16” Flexitallic

Valves 2" & under 150 Ib. Bronze threaded with

union bonnet.

Valves 2-1/2" & up - Cast Steel, 150 Ib., flanged
ends, stainless steel trim, bolted
bonnet. Stellite seats.

Class 150C Requirements
The requirements for Class 150C shall be identical to Class 150 except that all piping
shall be Schedule 80. Fittings shall be extra heavy weight.

Class 150F Requirements

Item Size Material Weight and Type
Pipe 2’ & under Steel Schedule 80, ERW
Pipe 2-1/2" & up Steel Schedule 40, ERW

Class 150G Requirements
Same as Class 150F.

Valves

A. Make sure all valves have steel or malleable iron handwheels. Pot metal handwheels are
not acceptable. In general, valves should have rising stems.

B. Acceptable valve manufacturers: Stockham, Nibco, Milwaukee, Crane, Hammond, Powell
and Vogt.

C. Steam valves — Note that the Emory steam system is a 150 pound class system. Cast
iron valves shall not be used. The steam valves for 2-1/2” and above shall be cast steel.
Steam valves 2" and less shall be threaded forged steel — 150 psig class minimum.

Exterior Wall Piping Penetrations
Seal all exterior wall piping penetrations above and below grade with Thunderline
Corporation, “Link Seals”. Comply with manufacturers sizing recommendations for size
of pipe passing through. Seals may be made directly against concrete but, provide
waterproofed steel sleeves for materials other than concrete.
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Pipe Installation Guidelines

A.

Comply with the following requirements:

1. Equipment Connection: Support piping independently from, and not on,
equipment. Piping shall be supported with enough clearance that other
components do not interfere with the insulation wraps.

2. Drains: Provide drain valves and %" hose connections with drip caps with
retaining chain at low points of each hydronic line to permit complete draining of
entire system.

3. Vents: Provide vent valves at high points of each hydronic piping system to
permit complete purging of air from the system. Automatic vents require isolation
valves.

4. Shut-Off Valves: Provide shut-off valves for each branch in the system.

5. Strainers: Include full port size valves on all blow down ports on all strainers with
plugs in the valves.

6. Dirt Legs: Include full port size valves to blow down all dirt legs.

Pipe Welding Guidelines

A.

Conform to ANSI and ASME Boiler and Pressure Vessel Codes as appropriate. The
welders shall be certified under the rules of the National Certified Pipe Welding Bureau
and qualified by either the National Certified Pipe Welding Bureau or an independent
testing laboratory. Welder shall be certified under ASME procedures for welds on boilers
and pressure vessels. Copies of the welder’s certificates shall be made available to the
Owner, Architect or Engineer upon request.

Testing of all piping shall be by hydrostatic testing. AIR TESTING OF PIPING OR
VESSELS IS NOT ALLOWED.

Concrete Pads

Provide reinforced concrete housekeeping pads for each piece of mechanical equipment.
Barring any specific structural requirement or condensate drainage requirement, the pads
shall be a minimum of 3 %2” tall with chamfered edges. When a condensate tank is
recessed into the floor to improve condensate drainage, there shall be 1’ clearance
between tank and side of excavation all around the tank.

Test Ports & Gauges

A. Anywhere there is a thermometer, pressure gauge, DDC device tap or coil; there
must be a corresponding “Pete’s plug” available for testing. If a thermometer and
pressure gauge, etc. are located side by side, only one “Pete’s plug” is required.
Locate Pete’s plugs across all hydronic coils, pumps and heat exchangers.

B. Piping gauges: Piping shall be copper or brass. Black iron shall not be used.

C. Pump differential pressure stations: Provide a test port at each tap such that the
piping is straight through and can be cleared with a rod through the port and through
the tap. Use a tee fitting to route to the pressure gauge and use isolation valves as
required allow isolation of each pressure tap.

D. Differential pressure transducer piping manifold: Tap tubing from side of pipe mains,
not the top or bottom. Provide with manifold unions across the supply and return as
well as isolation valves. Provide a pressure gauge across the supply and return in
parallel with the pressure transducer. Provide with test ports across the transducer.
Provide a blowdown on each side of the transducer. Install manifold at eye level.

Steam Traps (see Section 23 22 00 - Steam & Condensate Specialties)

Steam Pressure Reducing Valves (see Section 23 22 00 - Steam & Condensate Specialties)
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1.17 Starters
Independently mounted motor starters are typically furnished by the Mechanical
Contractor. Starters located integral with motor control centers are typically furnished by
the Electrical Contractor. Starters shall be manufactured by Allen Bradley, Cutler
Hammer, Siemens, GE, Square D, or Furnas.

1.18 Access
All mechanical equipment and control devices must be accessible for maintenance or
service. Sprinkler lines, smoke detectors, light fixtures, cable trays or any other devices
cannot block access. All mechanical equipment must be located so that it can be
accessed using standard ladders and standard personnel lifts. Access panels if used
should b 24" x24".

1.19 Branch Lines
All branch lines which supply a specific area of the building (such as a floor of fan coll
units, etc.) shall have isolation valves within 10 feet of the mains and before any take offs
so that these areas may be isolated from the systems for repairs without having to shut
down the whole building.

1.20 Equipment Identification

A. Mechanical equipment requiring preventive maintenance is to be permanently identified.
This includes but is not limited to the following: air handling units, exhaust fans, VAV and
PIU terminal units, pumps, main sprinkler valves, chillers, boilers, hot water heaters, air
compressor, vacuum systems, heat exchangers, underground storage tanks, backflow
preventers and pressure reducing valves.

B. For equipment located above the ceiling, in addition to a label on the device, labels are to
be permanently affixed to the ceiling grid as near to the item as possible using glue.
Where hard ceilings are used, the label is to be affixed to the frame of the access panel
for the unit. Labels are to be black core white or beige Bakelite. The lettering is to be
3/8” high. The minimum label size is %" wide by 2" long. Variable air volume boxes, and
powered induction units shall be identified as follows (VAV or PIU — air handling unit
number, floor number and unit number. (Example: VAV-3-5-7). The thermostat that
controls each terminal unit or fan coil unit shall be identified with an identical but
appropriately sized label. Labels for other types of equipment are to identify the item and
designation.

C. The Mechanical Engineer for the project will prepare an equipment list of all equipment in
the building to be included in the preventive maintenance program for the Preventive
Maintenance Coordinator. Each item is to be identified by equipment type, designation
and location. Exhaust fans shall have tags affixed that note the rooms served. Room
numbers must match the “as-built” conditions. Air handling units shall have tags affixed
that note the areas or floors of the building served.

D. All mechanical equipment, starters, etc. shall be identified.

1.21 Valve Tags and Diagrams
Valve tags shall be installed on all valves in the main mechanical rooms and other main
areas as appropriate. Tags shall be 19 gauge polished brass, 1 ¥z in size; round for
plumbing, square for HVAC and octagonal for fire protection. Numbers shall be stamped
on the tags in ¥2” high letters. Run numbers consecutively, regardless of service. Do not
duplicate any numbers throughout the project. Coordinate numbering among the trades.
A diagram and/or table shall be mounted in a frame under Plexiglas in the main
mechanical room.

1.22  Piping ldentification
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Provide piping identification system in accordance with ANSI A13.1, latest edition,
“Scheme for the Identification of Piping Systems.” In general, provide piping identification
and flow direction arrows at the ends of piping runs, on each side where piping
penetrates walls and floors, at approximately 30 feet on center in long straight runs and
after each fitting as appropriate in mechanical rooms.

1.23 Framed Diagrams
The Contractor shall install DDC control diagrams in a frame of Plexiglas and aluminum
in a prominent location in the main mechanical room.

1.24 Mechanical Room Cleaning
All mechanical rooms shall be washed down prior to turnover. All equipment shall be
cleaned and polished. All nameplates shall be cleaned and polished with no paint or
foreign materials on the nameplate. All ductwork, insulation, equipment, pipe and fittings,
etc. shall be free of dust, dirt, rust and stains prior to turnover. All factory finishes shall be
touched up. Cleaning shall follow Emory’s Final Green Cleaning Guidelines.

1.25 Mechanical Rooms
Mechanical rooms are to be designed to be accessible as well as to protect areas below
or adjacent to the mechanical room from water damage in the event of a frozen coil or
leak. In addition to condensate pans, all air handling units are to have secondary
containment through the use of a secondary condensate pan, dikes or a similar method.
The area inside of the dikes is to be waterproofed and flood tested. Refer to Section 23
00 00 — Mechanical Systems Narrative for additional information not covered in this
paragraph. The drain in the diked area is to be positioned so that the water flows to it.
Drain covers with the center at least 2 inches higher than the edges are required to
reduce the possibility that these will be completely obstructed by debris. Where
secondary drain pans are used, these are to be designed so that normal foot traffic from
maintenance personnel will not damage the pan. Sufficient space to service all
equipment in the room is required including removing the cooling and heating coils.

1.26 Thermometers

A. Thermometers on general hydronic systems shall be Weiss Model DVU or Trerice Model
SXo.
B. Thermometers located at chillers shall be Tel-Tru digital Model D5A with well probe
adaptor.
1.27 Motors

As a result of poor performance observed on campus, do not use WEG brand motors.
Motors shall be rated for inverter duty when used in a variable speed application.
Motors over 20 horsepower used in variable speed applications shall have an
Aegis grounding ring installed in the factory or the field.
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Section 23 05 14 — Variable Frequency Motor Controls

In the Atlanta area, we have found that we are better served by having the Mechanical Contractor
purchase and coordinate the variable speed drives.

1.

2.

3.

ook

10.

11.

12.

Variable speed drives shall be manufactured by Danfoss or ABB. Exceptions include variable
speed drives imbedded in and integrated with manufacturer’'s equipment such as on chillers.
“Input line reactors and/or filters” shall be specified where appropriate. “Output line filters” shall
be specified if the distance to the motor is long.

Integrated manual bypass shall be specified for pumps, cooling towers, animal quarters and other
filter loading and/or constant volume applications. Manual bypass shall not be specified for VAV
air systems without authorization from Emory Engineering Services. For VSD’s that are installed
with parallel 100% redundant pumps or fans, consider eliminating the requirement for an
integrated manual bypass.

The variable speed drive shall have factory authorized start-up.

The variable speed drive shall have a three year warranty after start-up.

The Engineer shall ensure that “inverter duty” or appropriate motors are specified and used on all
devices connected to variable speed drives.

In locations where the Electrical Code requires a disconnect device between the variable speed
drive and the motor, generally break contact relays are necessary to shut down the variable
speed drive upon activation of the disconnect device.

All variable speed drives must be installed in spaces designed to meet the manufacturer’s
requirements for temperature limitations. Generally if the units are placed in attics or in
mechanical rooms with heating equipment, mechanical ventilation is not adequate to prevent
variable speed drive shutdown on high ambient temperature. In these cases, the variable speed
drives must be mechanically cooled. Options include location in a separate conditioned room, fan
coil units adjacent to variable speed drives or ducted conditioned air in the vicinity of the variable
speed drive.

Variable speed controls shall be set up to lock out resonant frequencies which would cause
damage to mechanical equipment.

Variable speed drives shall not be mounted within a disconnect enclosure such that they cannot
be interfaced without opening the disconnect panel.

Variable speed drives shall not be mounted within the airstream of an air handling unit or energy
recovery unit.

Fan Wall technologies shall have 2 vfd’'s each with %2 of the fans wired to individual circuits at a
minimum for redundancy.
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Section 23 05 19 — Utility Metering

1.01  Steam Metering

A.  All steam meters will be installed per manufacturer recommendations. Straight pipe lengths
upstream and downstream of flow meter must comply with manufacturer recommendations.
Steam meter size and manufacturer shall be reviewed and approved by Emory Engineering
Services prior to purchasing. Sizing will be based on the design flow rates for the building,
and possibly a percentage of that, depending on the function of the building, and not by the
design steam pipe sizing.

B. Yokogawa Vortex meters, with the remote converter, an indicator, and Brain
communication, will be used. The remote converter will be mounted no higher than 5 feet
above the floor.

1.02  Chilled/Hot Water “Btu” Metering
A.  All Btu meters will be installed per manufacturer recommendations. Straight pipe lengths
upstream and downstream of the meter must comply with manufacturer recommendations.
Meter size and manufacturer shall be reviewed and approved by Emory Engineering
Services prior to purchasing. The Onicon System-10 BTU meter with the F-3500 series
insertion electromagnetic flow meter will be used for Btu metering. The flow meter and
temperature sensors will be installed using hot tap connections.

1.03 Domestic Water Metering
A.  Water meters sized less than 1.5” will be positive displacement style. Larger water meters

will be turbine or turbo style. All water meters will be installed per manufacturer
recommendations. All water meters to be installed inside a building will be supplied with an
index capable of providing a dry contact closure pulse for monitoring water consumption. All
water meters to be installed in the ground will be provided with an index that can be read
with a touch pad style reader. Consult Emory Engineering Services, as well as Emory’s
Pipe Services Supervisor, for specifying the meter index.

B. Acceptable water meter manufacturers are Sensus, Master Meter, and Neptune.

1.04 HVAC Makeup Metering
Include water meters for chilled water loop makeup, cooling tower makeup, hot water
building heat makeup and cooling tower blowdown.

1.05 Electric Metering
See Section 26 20 00 1.2.1.1 for electric metering at switchboards and Section 26 10 00
1.7.1 for electric metering at transformers.

1.06 Integration to DDC Control System
Steam and chilled water meters will be connected to DDC Control System programmed to
totalize klbs of steam and kton-hrs of chilled water. Metering data will be added to the
appropriate display pages in the DDC Control System. Metering data displayed includes
totalized klbs and kton-hrs, current Ib/hr of steam, chilled water flow, chilled water
temperatures and chilled water tons. Totalized values will be trended on a 24hr interval and
held in memory for 2 years.
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Section 23 05 93 — Testing, Adjusting, & Balancing for HYAC

1.01

1.02

1.03

Installation Tests

See the Mechanical Narrative and Information Section for Installation Tests

Ductwork Leakage Testing

Duct-mounted equipment, such as terminal units, reheat coils, and access doors, shall be
specified as low leakage. All ductwork joints, longitudinal seams, and duct penetrations, shall be
sealed. Openings for rotating shafts should be sealed with bushings or other devices that
minimize air leakage, but do not interfere with shaft rotation or prevent thermal expansion. Test
pressure shall not exceed duct pressure rating. For VAV systems and/or systems with Fire/Smoke
dampers, the duct pressure rating shall be greater-than or equal to the fan shut-off pressure.

For horizontal ductwork, a leakage test shall be made of ductwork in each pressure classification,
to demonstrate adequacy of construction tightness. Each section shall incorporate at least: 5
transverse joints, typical seams, one elbow, one fire damper, one access door, and 2 typical
branch connections. Leakage testing shall be performed in accordance with SMACNA HVAC Air
Duct Leakage Test Manual-latest edition.

All vertical ductwork located within riser shafts shall be leakage tested. The tests shall include
each branch connection tap up to a point just beyond the shaft wall.

All supply ductwork between the AHU and a shaft shall be leakage tested. The same applies for
duct between the shaft and an exhaust fan.

Leakage testing shall be performed prior to the duct being insulated or concealed. It is the best
interest of the construction team to perform leakage testing as early as possible.

Contractor has the responsibility of coordinating the test with Emory University’s Testing and
Balancing Contractor to witness and validate leakage testing. Ductwork failing tests shall be
reconstructed and retested until satisfactory, before additional ductwork is installed and before
ductwork is concealed.

3-5 days prior to each test, the sheet metal subcontractor shall be required to submit marked-up
shop drawings of the duct section to be tested, along with the allowable leakage calculations as
required by SMACNA.

Additional tests of each pressure classification will be required, at the owner’s or TAB consultant’s
discretion, if subsequent ductwork installation becomes suspect and does not appear to maintain
the same level of quality as the section tested.

HVAC Test and Balancing

Emory University will employ a separate contractor [Air Analysis, Inc.] independent of contractors
employed for other mechanical work on the project to test and balance all mechanical system
piping and air handling systems. During installation, the balancing contractor shall make regular
visits to the job site to ensure that work is being installed in a manner which will permit satisfactory
balancing of the systems. The balancing contractor shall observe leakage testing as detailed in
this section. The balancing contractor shall immediately notify Emory and the Architect in writing
with specific information if the contractor believes that additional accessories such as dampers
and valves are necessary for proper balancing, and if the contractor believes that any work is
being installed in a manner which adversely affects proper balancing. The balancing contractor
will make operation and balancing tests only after pressure tests and system cleaning is
completed by the project General Contractor and its Mechanical Subcontractor. The General
Contractor and its subcontractors shall cooperate with the Balancing Contractor and shall make
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all necessary adjustments as recommended by the Balancing Contractor. At no additional cost to
Emory University, the General Contractor and its subcontractors shall adjust or replace all
impellers, pulleys, sheaves, belts, dampers, and other work, as needed for correct system
operation.

In addition to the duties stated above, the Balancing Contractor shall be responsible for:

Design review at the schematic design (SD) phase, design development (DD) phase, and
construction documents (CD) phase.

Attending Commissioning meetings.

Several construction site visits prior to test and balance activities, as appropriate for the
size of the project.

Providing a project comments log to Emory and the General Contractor. Comment logs
should include issues relating to all aspects of the project, not just issues that prevent
TAB completion. (i.e. issues with insulation, access doors, maintenance access, duct
installation, controls, hydronic piping, etc.) Frequency of issuance shall be agreed upon,
based on the size and scope of the project.

Verifying all fluid flow measuring and differential pressure measuring devices, and
recording calibration data in the TAB report.

Calibrating or verifying calibration of all new/existing fume hood monitors associated with
current project.

Establishing all control set points for air and hydronic systems to optimize maximum
energy savings. Noting in the TAB report the driving device in the system that determines
the operating set point and the location of all controlling sensors.

Verifying that control graphics accurately depict the location of all controlling sensors.
Balancing condensate systems.

Testing make-up water systems for proper pressure regulator set point.

Testing expansion tanks for proper air charge based on installed elevation and piping
configuration.

Pressure mapping of all critical areas within the facility. Notate pressure relationships in
TAB report, and/or show directional airflow on the associated TAB report drawing.
Testing building envelope pressures at project completion.

Providing a certified TAB report, which includes static pressure profiles for all major
equipment, calibration factors for all devices, and a brief written description of major
systems with footnotes describing testing procedures and any pertinent data regarding
testing methods. Air handling systems shall be tested at design capacity (with diversity
dialed in). TAB report shall include, but is not limited to, design data and actual tested
values at design capacity for supply air CFM, return air CFM, outside air CFM, fan suction
pressure, fan discharge pressure, TSP, RPM, operating Hz, rated volts/amps, operating
volts/amps, SF, HP, BHP, coil performance data, and a static pressure profile. Air
handling units shall also be tested at full flow (with all associated terminal units operating
at their respective maximum airflow set point). TAB report shall include documentation
with unit at full flow of the CHW coil velocity, motor RLA, total supply CFM, and a static
pressure profile. TAB report shall be interactive with electronically color coded, numbered
duct drawings. Numbering shall correlate to the diffuser and grille test sheets. TAB report
shall automatically direct the user to the respective mechanical drawing and vice versa.
Performance testing for all primary cooling/heating systems (Air Handlers, Chillers,
Boilers, Heat Exchangers, etc.) shall be performed on a design day. i.e. tests conducted
for cooling systems shall be performed when OAT is = 80 °F, and tests conducted for
heating systems shall be performed when OAT is < 40 °F. TAB report shall indicate the
date and ambient conditions (OAT DB/WB) at the time of each test. If ambient conditions
due not permit tests to be performed on a design day, then opposite season testing is
required. The TAB report shall be updated to include opposite season test data, and the
revised TAB report shall be submitted to Emory.
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e Keeping Emory informed of all project related issues and activities.
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Section 23 07 00 — HVAC Insulation

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

Asbestos
Asbestos is never to be used for any type of insulation. All products must be certified “asbestos-
free”.

Chilled Water Valves

Care must be taken in the insulation of chilled water valves to prevent condensation. This is
especially important with small valves that may be located above ceilings in finished spaces
below.

Chilled Water Pumps

Insulate chilled water pumps with 1” thick foamed plastic. Insulation shall be adhered to the
inside of a removable 18-gauge aluminum casing. Casing shall be fabricated in a minimum of
two (2) sections, with suitcase type hinges and galvanized or cadmium-plated steel bolts. Casing
shall be designed for removal and installation without damage to insulation, to enclose surfaces
subject to condensation, and to allow access for maintenance or replacement of equipment. All
openings shall be sealed.

Exterior Piping Insulation

Fiberglass shall not be used for exterior insulation. Calcium silicate, foam glass or mineral wool
shall be used for exterior applications. The insulation shall be covered with aluminum lagging of
0.020" thickness. Lagging shall be held in place with aluminum straps, stainless steel wire or
stainless steel screws. Aluminum lagging fittings shall be used. Seal all lagging laps with Foster
95-44 or Childers CP-76 sealant to prevent water entry. The texture of the lagging shall be stucco
embossed for both straight runs and fittings. Stucco embossed fittings can be procured from
Shur-Fit Products, Shieldmetal, Chesnutt Insulation Associates or Owner approved equal.

Underground Steam, Condensate and Chilled Water Piping

A. In rare instances, these types of piping shall be direct buried with field-applied insulation. In
these cases, foam glass shall be used as the insulation. The foam glass shall be held in place
with stainless steel wire and coated with one coat of Foster 60-25 or Childers CP-25; with a
Foster Mast a Fab polyester or Childers Chil Glass No. 5 fabric embedded in this coat and an
additional coat of mastic shall be applied. When complete, you should not be able to see
through the fiberglass cloth to the foam glass. Total application buildup shall be a minimum of
129 mils. Pittsburgh Corning “Pittwrap” 50 mil or Fosters ClI Wrap 50 mil may be used as an
alternate insulation jacketing system.

B. Refer also to section 33-60-00 “Steam and Chilled Water Distribution Systems”.

Steam Manholes
Piping in steam manholes and tunnels shall be insulated with calcium silicate with lagging as
shown in Item 5 above in 0.020” thickness.

Insulation Fittings

In general, insulation for fittings shall be pre-formed and/or full thickness of the same material as
the insulation on the piping. Sectional pieces of standard insulation may be used on the larger
size fittings. The use of fiberglass duct wrap at fittings is not allowed. PVC fittings covers shall
not be used. All below ambient pipe fittings, valves, flanges and elbows shall be coated with
Foster 30-65 or Childers CP-34 vapor barrier coating and Foster Mast a Fab or Childers Chil
Glass No. 10 reinforcing mesh fabric.

Test Ports
Insulation for test ports and areas that must be accessed for maintenance or testing should be
insulated using techniques that allow for easy removal and reinstallation without re-insulating.
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1.09 Domestic water insulation
Make sure that your specifications address the appropriate hanging methods for domestic cold water
so that a continuous insulation and vapor barrier can be installed.

1.10 Steam Valves, Steam Strainers and Steam PRVs
Insulate with removable blanket manufactured to conform to the shape of the fitting. Do not insulate
the lower assembly of a steam PRV.

1.11  Duct Insulation
All ductwork located downstream of a chilled water coil or DX cooling coil shall be insulated,
regardless of the design/intended supply air temperature.

Fiberglass Insulation

A. Do not use fiberglass as a duct lining. Use silencers or double-wall ductwork constructed
with a perforated steel liner to achieve sound attenuation only in the case of special
acoustical need. Minimal use of duct lining is acceptable for general acoustical purposes
using the following guide specification:

1. Duct lining shall be Elastomeric flexible duct liner: Closed-cell non-wicking elastomeric
liner shall be mechanically fastened to the duct wall, fabricated factory-applied duct
insulation with a self-adhering backing or be applied with an approved adhesive such as
Armaflex 520 BLV or Armaflex Low VOC spray adhesive. For double-wall duct, weld pins
are acceptable; for all other duct, pins that are welded or glued to the duct wall in
combination with washers that secure insulation to the duct must be used. (Example:
Dynastick insulation hangers & adhesive. This adhesive has zero VOCs and performs in
temperatures up to 225F.) Liner shall meet the requirements of ASTM C 534 for
elastomeric insulation. Insulation shall be made with an EPA registered, anti-microbial
agent to guard against potential growth of fungus and bacteria and shall meet UL181 for
mold growth, and ASTM G21 and G22 for fungi and bacterial resistance, with surface
suitable for duct velocities up to 6000 FPM without erosion. Thermal conductivity shall not
exceed 0.27 at 75F and a maximum water vapor transmission of 0.08 perm-inches. Liner
shall be manufactured without the use of CFCs, HFCs or HCFCs and shall be
formaldehyde free, low VOC, fiber free and dust free. Duct liner shall be 1” thick,
minimum 3lb density, per square foot. Lining and accessories shall have a composite
flame spread rating of not more than 25 and smoke developed rating of not more than 50
when tested in accordance with ASTM E 84.

Manufacturers shall be Armacell (Armaflex) or Rubatex.

Location: Do not install liner in concealed medium pressure ductwork, unless for sound

attenuation, then follow guidelines outlined above. For exposed medium pressure ductwork,

double-wall duct as described above must be used. Do not install liner downstream of any
high efficiency filters. Do not install liner within 12 feet downstream of any duct mounted
humidifier, cooling coil, or outside air intake.
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Section 23 08 00 — Commissioning of HVAC Systems

Refer to Section 01 91 13 — General Commissioning Requirements
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Design and Construction Standards Instrumentation and Control for HVAC

Section 23 09 00 - Instrumentation and Control for HYAC

Part 1 — General Requirements
General

Emory University requires complete direct digital control (DDC) systems for new construction and major
retrofits. DDC controls and monitoring inputs as described herein should be provided for all major
systems and equipment, terminal units, fan coils, and unit equipment. Small supplemental heating units
or simple ventilation fans serving minor spaces may be controlled using simple stand-alone 24 volt or line
voltage thermostats provided there are no “important” pieces of equipment in the space.

Projects shall conform to the most current requirements in the National Research Council’'s Guide for the
care and use of Laboratory animals and the Memorandum of Understanding for the environmental
monitoring and control systems of animal research facilities on the Emory Campus at which the Division
of Animal Resources (DAR) and Facilities Management (FM) oversee jointly.

The acceptable manufacturers of DDC systems for new buildings are Automated Logic Corporation
(ALC), and Delta Controls. The system shall use ANSI/ASHRAE Standard 135-2004 BACnet, as the
communication protocol from controller-to-controller and from controller to the operator
workstation/Server. Gateways to transfer data from another protocol to BACnet are not acceptable.

The DDC system shall be engineered and equipment selected by the manufacturer as required to meet
the minimum performance required by the project documents. The location and quantity of DDC
controllers shall be as determined by the DDC system manufacturer except that, as a minimum, a
separate stand-alone controller shall be provided for each primary system or piece of equipment in the
refrigeration or heating plant, all air handling units over 3 hp, and as indicated on the Drawings. Sensors
and control points for each system shall be connected to its associated stand-alone controller. The DDC
system, including the DDC operator station, if required, data transmission system and network
communication devices, and each DDC controller shall provide for the future addition of at least 25% of
the number of sensor and control points connected to that component. An alarm condition shall be
reported to the appropriate operator device no more than 10 seconds following the occurrence of that
condition. Sensor and control values displayed to the operator in graphics displays shall be dynamically
updated within 30 seconds of significant change of value.

Controls are to use electric/electronic actuators unless pneumatic devices are required for speed of
response, space constraints or power required by the controlled equipment. If pneumatic devices are
required, control air supply must include proper dehumidification and filtration to protect controllers,
transducers, and actuators. All use of pneumatic controls shall be approved by Emory Engineering prior
to installation.

Input/Output Summaries

Project drawings shall include a detailed input/output summary, documenting the required DDC system
control and monitoring inputs and outputs required for each system of the project. The input/output
summary table, attached at the end of this section, shall be used. This summary is to identify the points
by name, type (analog or digital, input or output), indicate if alarm (per Emory alarm standards), Occupant
alarms (if applicable), monitoring, interlock, or data accumulation functions are required for the point, and
should clearly define the desired failure mode for all outputs. All control points required to automatically
control the equipment and to execute all specified control sequences should be identified. The I/O
Summary shall indicate which equipment and system require graphic display. In addition, to provide
Emory with the ability to monitor the operation of their facilities and to assist in the management of their
facilities, additional points may be required, even if they are part of equipment integral controls, or are not
required in any control sequence or intermediate calculation. Some points may be measured values or
output signals, while others may be calculated or virtual points. Specifically Emory requires a hard wired
position feedback on all modulating valves and dampers.

Control/Flow Schematics
Accompanying the Input/Output summary, the drawings shall include a control/flow schematic for the

system or equipment. The schematic shall include the desired sensor locations for the required inputs
and shall include a device tag that matches a corresponding tag within the point list. Required
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operational and safety interlocks should be shown and if these are to be accomplished through hard-
wired connections as opposed to software they should be so indicated.

Sequences of Operation

Project drawings shall include detailed sequences of operation for all equipment to be controlled by the
DDC system. Inputs and outputs required by the sequence should be indicated on the Input/Output
summary. The sequences of operation shall be clearly stated on the same drawing as the associated
Input/Output summary and control/flow schematic. Sequences of operation shall address all required
operating modes of the system or equipment. General expected level of design sequences for each
piece of equipment and systems are as follows:

e Equipment start-up sequences

e Warm-up mode sequences

e Normal operating mode sequences

e Detailed sequences for all control strategies, e.g., economizer control, optimum start/stop,
capacity control, staging, optimization, demand limiting, etc

e Temperature and pressure control: setbacks, setups, resets, etc.

e Shutdown sequences

e Unoccupied mode sequences

e Alarming and emergency shutdown sequences

e Sequences for power and/or equipment failure with all standby component functions

e Initial and recommended values for all adjustable settings, set-points and parameters that are

typically set or adjusted by operating staff; and any other control settings or fixed values, delays,
etc. that will be useful during testing and operating the equipment
e Schedules, if known

Specifically, sequences shall clearly describe all required functions, define and quantify normal operating
setpoints and decision criteria, identify any special alarms to be reported, and shall define all operating
variables, including high/low limits for setpoints and resets, as appropriate. Project Input/Output
summaries must be carefully coordinated with the sequences of operation. The following are specific
sequences of operation to be incorporated, as appropriate, within each project:

Air Handling Units

System start/stop criteria

Unoccupied mode

Warm-up/Cool down mode

Equipment/ system interlock criteria

Supply temperature control and optimization

Minimum OA control. An “active” minimum OA control scheme is required for all variable volume
systems. In mixed air VAV AHU's, control OA via the mixed air static pressure.
Supply duct static pressure control for variable volume systems

Duct static setpoint reset control for variable volume systems

Return fan control (Consult with ES before including a return fan in the design)
Economizer operation (Consult with ES)

Building / zone pressurization control

Low temperature limit protection control

Humidity control

Humidity high limit control, if appropriate

Normal shutdown of system

Emergency/safety shutdown of system

Freezestat status per each circuit, manual reset

Fire alarm system response

Associated terminal devices shall be programmed to allow full airflow in both cooling and heating
modes.

e PIU fan status via current switch

Exhaust Systems

System start/stop criteria

Equipment/ system interlock criteria
Exhaust system static pressure control
Fume hood control, as applicable
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e Pressurization control, as appropriate for the system
e Fire alarm system response as appropriate for the system

Central Plant Equipment (Chillers/Boilers)

Equipment/ system interlock criteria

Equipment staging, both on increase and decrease in load

Supply temperature control and optimization

Distribution system differential pressure control

Economizer operation

Cooling tower/heat rejection equipment, as appropriate for the system

Power outage or emergency operation and sequences of associated equipment

Heat Exchange Equipment

Equipment/ system interlock criteria

Equipment staging, both on increase and decrease in load

Supply temperature control and optimization, if appropriate

OA reset for reheat hot water

Close the HX steam supply valves if hot water flow is not proven or hot water pump status is not
made.

Secondary/Tertiary Hydronic Distribution Systems

Equipment/system interlock criteria

Supply temperature control and optimization

Distribution system differential pressure control

Consuming facility temperature rise/pressure control, if required

Related and Coordinated Work

Coordinate the requirements of electric circuits for DDC controllers and power consuming equipment.
Specific circuits should be identified on the electrical drawings. Where equipment is supplied with
emergency power, the control equipment should also be connected to an emergency power circuit. In all
cases the control panels and required communication or IT equipment should be connected to an
emergency power circuit.

The installation of motor starters that are not factory-installed, thermal overload switches, and power
wiring to motors, starters, thermal overload switches, electric heating coils, electric humidifiers,
contactors, and other power consuming equipment should be identified and specified as necessary on the
drawings and in the Electrical sections of the specifications. The controls contractor is responsible for

the furnishing and installation of controls and wiring for automatic controls, electric damper and valve
actuators and motors, terminal unit controllers, operational and safety interlocks, starting circuits, and
120V and low voltage power wiring to power consuming control devices as required to accomplish the
required sequences of operation.

Area smoke detectors and fire protection equipment are provided, installed and wired under Division 28.
Duct smoke detectors shall be installed under Division 23, but furnished and wired into the fire alarm
system under Division 28. The control supplier is to be responsible for wiring the fire alarm signal relays,
provided and installed under another Division, to the DDC control system and for accomplishing the
required system response. The Division 28 specifications detail smoke and fire smoke damper position
monitoring by the fire alarm system. The fire alarm system will provide a single point via a programmable
fire alarm relay for the BAS to monitor that indicates whether a smoke and/or fire smoke damper is
closed.

Air measuring stations, if required, and their installation should be specified in the appropriate section of
the mechanical specifications. Identify and coordinate the signal interface between the measuring station
and the DDC system. 4 — 20 mA signal interfaces are preferred. Show locations for equipment on the
project drawings. Locate per the manufacturers requirement for accurate flow measurement.

Fluid flow measuring systems used for monitoring of conditions in a facility and their installation should be
specified in the appropriate section of the mechanical specifications. Identify and coordinate the signal
interface between the measuring or monitoring system and the DDC system, 4 — 20 mA signals are
preferred. Flow meters required for system control or energy metering should be provided by the controls
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supplier and meet the requirements described herein. Show locations depicting the manufacturer’s
requirement for accurate flow measurement.

Quality Assurance

Quality assurance for automatic controls systems shall be accomplished through the installing
contractor’s normal start-up, calibration, and quality control procedures and confirmed during the
commissioning process (see also Section 01 19 13 — General Commissioning Requirements) consisting
of submittal review of system engineering work, documented pre-functional testing and initial checkout,
documented functional performance testing, operator training and O&M documentation.

Submittals

Specifications shall require a complete, coordinated submittal package including the following items. At
the Contractor’s option, control valves and control dampers may be submitted in a separate submittal in
advance of the other items to maintain project schedule.

e Control valve data: including manufacturer’s product data and schedule indicating body type,
size, flow rate, pressure drop, Cv, actuators and motors, end switches, normal (failure) position,
and maximum differential pressure at which valve is capable of full closure for each valve.

e Control damper data: including manufacturer’s product data and schedule indicating damper
type, size, flow rate, pressure drop, leakage rate, actuators and motors, end switches and normal
(failure) position for each damper.

e System architecture: provide a drawing of the proposed system architecture showing
configuration and locations for DDC controllers, terminal unit controllers, connection to the Emory
network, local DDC operator station, if required, power and control wiring for each device, and
hardware and wiring for connections to networks external to the building. Provide floor plans
locating equipment coordinated with the work of other trades.

e DDC system data: including proposed system manufacturer's data sheets on DDC controllers,
sensors, meters, relays, actuators, motors, terminal unit controllers, protection devices, and other
devices specified herein. Include data on system software packages to be and illustrations of
proposed graphics displays.

e Diagrams: separate field wiring diagrams for each system, including any required pneumatic
piping, motor starting and interlock wiring, ladder diagrams, control wiring, interior electrical
circuits of control instruments with terminal and control device designations, actuators and
motors, colors of wires, locations of instruments and remote elements, interfaces with
communications equipment provided with equipment specified in other Sections, and normal
position of relays. Each diagram shall have terminals labeled as they will be marked on the
installed equipment. Each diagram shall delineate between existing piping, wiring or equipment,
and new piping, wiring, and equipment, as appropriate.

e The control submittal is to include schematic control drawings showing the configuration of the
unit, the location of all sensors, monitoring inputs, and controlled devices and any equipment that
the control system monitors, enables or controls, even if the equipment is primarily controlled by
packaged or integral controls.

e Provide a full points list with at least the following included for each point:

Controlled system

Point abbreviation/acronym

Point description

Engineering unit to be displayed with the point

Control point or set-point (Yes / No)

Monitoring point (Yes / No)

Calculated point (Yes / No)

e Proposed Graphics: contractor proposed graphic display examples are to be submitted for Emory
review and approval. Submittal should include all proposed display examples as required by the
project documents and specifications. Note also, and as required by Section 019113, the
commissioning acceptance tests shall be conducted via the final, approved graphics. Each
graphic page shall include a link to the Sequence of Operation for the equipment on the graphic.

e Sequences of operation: complete detailed sequences of operation, including: a narrative of the
system operation and interactions and interlocks with other systems; notations indicating whether
interlock or interaction is accomplished through software or hard-wired connections; detailed
delineation of control between packaged controls and the DDC system; and sequences of
operation for packaged controlled equipment that interfaces with the DDC system describing what
points the DDC system monitors only and what points are control points and are adjustable.

[eNeNoNeNoNoNeo]
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e The Contractor shall submit a list of all network variables. The submittal shall include a detailed
points list for the BACnet data being passed to/from controllers and to/from the web-server with
the point name, purpose, type, object ID, Device ID, Object Name, and I/O Type. Provide
Protocol Implementation Conformance Statement (PICS) for each type of controller in system,
including the unitary controllers.

e BACnet Naming and Addressing: The BAS Contractor shall submit the BACnet haming and
addressing for the system. Emory has an existing BACnet Device Object Naming Convention
(DONCP) and an existing BACnet Device Numbering convention that is BAS specific and needs
to be updated on a project-by-project basis. The BAS contractor shall consult with Engineering
Services on a project-by-project basis during the submittal process for the most up-to-date status
of the DONCP and BACnet device numbering convention in place.

o0 Device Object Naming Convention: The BAS contractor shall submit a BACnet Device
Object Naming Convention Plan (DONCP) to the owner and consulting engineer during
the submittal process. The plan must be approved by the owner and consulting engineer
prior to implementation. It is the responsibility of the BAS contractor to coordinate the
DONCP with the owner and consulting engineer. The DONCP shall be designed to
eliminate any confusion between individual points in a facility/campus wide BAS system.
It will also be designed to allow for future expansion and consistency.

0 Object Name Property Text: The BAS contractor shall submit the Object Name property.
Assign Object Name properties with descriptive, plain-English names descriptive of the
application.

BACnet Device Numbering Convention: The BAS Contractor shall submit the BACnet MAC Address,
network numbering, device object identifier property number. Each device on the BACnet internetwork
(including other manufacturer’s devices) shall have a unique device number.

Part 2 — Product Requirements

Preferred Supplier

The acceptable manufacturers of DDC systems in new buildings are, Automated Logic Corporation
(ALC) and Delta Controls. The controls s will be provided by controls vendor acting as a subcontractor to
the construction manager.

Networking & Communications

Emory maintains a campus wide intranet and prefers the networking of the building control systems be
accomplished using this intranet. Emory will provide a single TCP/IP based Ethernet connection for the
contractor’s use for each building in making this network connection. Coordinate this connection
requirement and its location(s) with the Emory University Library and Information Technology Services
(LITS) department. Contractor will be responsible for all equipment, cables, installation, and
programming to accomplish the required interface to the Emory intranet. Contractor will be responsible for
providing an internal network per building that meets or exceeds the Emory LITS’ requirements if more
than one device requires Ethernet connections to the Emory network. Contractor will submit proposed
network architecture, including all proposed networking devices & model nhumbers, to LITS and ES for
approval prior to installation of any Ethernet networking devices.

If a campus intranet connection is NOT available, the contractor will be responsible for providing
communication wiring to the nearest point of connection to the DDC control network. Typically, this is
done via a CAT 5e wire or a fiber optic cable. Wiring is to be installed in underground PVC conduit with
the other support utilities and should include sufficient capacity to allow the installation of additional
communication cable in the future. Network communications wiring installation is to be terminated in a
panel, a mechanical room, or a building mechanic's office if there is one. Dial-up or other telephone
communication links will NOT be allowed.
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The DDC system shall be a peer-to-peer networked, stand-alone, distributed control system using the
ANSI/ASHRAE Standard 135-2004 BACnet communication protocols. For each BACnet device, the
device supplier must provide a PICS document showing the installed device's compliance level. Control
products, communication media, connectors, repeaters, hubs, and routers shall comprise a BACnet
internetwork. Controller and operator interface communication shall conform to ANSI/ASHRAE Standard
135-2004, BACnet (see Attachment 1 for network-BACnet definitions).

DDC network installations shall include a “watchdog” device, either hardware or software, monitored by
the central operator station, periodically updated to indicate the status of the communications link from
each building. This “watchdog” shall be in addition to any DDC system communications monitoring and
reporting functions.

Controllers

DDC controllers are to be field programmable, microprocessor-based devices incorporating direct digital
control and energy management functions. Each DDC controller shall perform its assigned control,
monitoring and energy management functions as a stand-alone unit. Each DDC controller, including
associated input/output modules, is to be configured and installed with a minimum of 25% spare input and
output points of each type installed, but no less than one point of each type.

[Consult with Engineering Services on a project-by-project basis regarding the requirements of this
paragraph] Provide manual hand-off-automatic (HOA) override switches and means for manually
adjusting the analog output of outputs connected to each DDC controller other than terminal unit
controllers and application specific controllers for minor equipment. HOA switches and manual
adjustments rated for and compatible with the connected controlled device and shall be capable of
generating the full range of control output when in the Hand mode. HOA switches shall be alarmed to the
front end, and adjustable overrides are to be either of a key operated design with switches keyed alike
and utilizing the same keying system used for other outputs, or otherwise protected from unauthorized
access by a key locked enclosure.

DDC controllers shall be provided for each major air handling or mechanical system, as identified in the
project I/O summaries. The DDC controller shall be configured to contain all points necessary for the
proper operation of that system to be connected to the panel. If multiple panels are required to
accommodate the required input/output functions or the specified sequence of operations, the point
distribution shall be arranged to keep all points necessary for a specific control loop in the panel
executing that control loop or function. Each DDC controller shall perform its full control and energy
management functions, regardless of condition of communications link with other system components.
These stand-alone capabilities shall be implemented and shall include, but not be limited to, closed loop
control functions (P, PI, PID, incremental, floating) and energy management functions.

DDC controllers shall be arranged and installed to allow controllers to share global data. This global data
shall include, but not be limited to: time-of-day, outside air temperature and humidity, and electrical meter
and demand information. If DDC controllers are not configured in a communication network to share this
data, then each DDC controller shall be provided with sensor inputs to implement sequences specified
herein when operating in a stand-alone mode. The inclusion of a DDC controller schematic showing the
arrangement and locations of the DDC controllers shall be required.

BACnet Requirements for DDC Controllers

DDC Controllers must either be BACnet controllers and conform to ANSI/ASHRAE 135-2004 as installed
or be capable of being converted to a BACnet controller that conforms with ANSI/ASHRAE 135-2004 by a
software/firmware upgrade.

Uninterruptible Power Supply (UPS)

Provide a self-contained UPS designed for installation and operation at each DDC controller other than
terminal unit controllers and application specific controllers for minor equipment, sized to provide a
minimum of 5 minutes of full operation of the controller and input/output modules connected to that
controller. For non-critical areas control equipment connected to the UPS should not be affected in any
manner by a power outage of duration less than the rated capacity of the UPS. For critical areas UPS
shall not have any interruption of power including switchover from primary power to UPS power. UPS
shall be complete with necessary power supplies, transformers, batteries, and accessories and shall
include visual indication of normal power operation, UPS operation, abnormal operation and visual and
audible indication of low battery power. The BAS system shall monitor each UPS in order to indicate
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whether the UPS is on primary power or UPS battery power. Provide alarm to BAS on loss of UPS
normal power and alarm/fault from UPS (indicating UPS has internal fault or battery issue). Provide
outlets with twist-lock type plugs for connection of the UPS to primary power.

Terminal Unit Controllers

An individual terminal unit controller shall be provided for each terminal unit and shall interface to the
DDC system. Each terminal unit controller is to be accessible from the central or local operator station
and remote operator's terminals for purposes of control parameter and setpoint adjustment and
monitoring. An operator's terminal connected to any DDC controller on the network should have access
to the terminal unit controllers. Terminal unit controllers shall also be accessible through a
communications port at the space sensor.

DDC terminal unit actuators are to provide complete modulating control for the full range of damper
movement. Actuators shall be de-energized when the damper has reached the operator or system
determined position. Actuators shall be removable for servicing without removing the terminal unit. If
required by the failure mode or for smoke control or pressurization control, actuators shall be nonstall
spring return type. Terminal units for all Research animal housing and procedure rooms shall be Normally
closed unless approved by Emory Engineering.

A minimum 40va, 24vac control transformer shall be provided from the factory for each terminal unit and
wired by Division 26 in the field with a toggle switch disconnect. Use of “power trunks” is discouraged
whenever possible.

Transient surge suppressors

Suppressors shall be solid state, operate bi-directionally, and have a turn-on and turn-off time of less than
one nanosecond, and shall provide the protection specified herein, either as an internal part of the DDC
controllers or as a separate component. Suppressor manufacturer shall have available certified test data
confirming a fail short failure mode.

Communication or Signal Conductor Transient Suppressors shall require the following:

e Maximum single impulse current conductor-to-conductor or conductor-to-ground: 10000
amperes, 8 x 20 microsecond waveform.

e Pulse life rating: 3000 amperes, 8 x 20 microsecond waveform, 2000 occurrences.

e Maximum clamping voltage at 10000 amperes, 8 x 20 microsecond waveform, with the peak
current not to exceed the normal applied voltage by 200%.

Field Sensors
Specify sensors for appropriate ranges and accuracy:

e Temperature: chilled water, hot water, outside air and duct temperature sensors are to be RTDs
or thermistor type — specific make/model are identified below. Chilled water sensors used for BTU
calculations or control decisions as indicated on the I/O summaries shall have an accuracy of
+0.25°F at 32°F and should be matched pairs at the calibration point.

o0 Air temperature sensing shall be provided by duct insertion type sensors for supply duct
temperatures downstream of fans or return duct temperatures in ducts of less than 9
square feet and by extended element averaging type for plenums and all ducts in excess
of 9 square feet area and coil entering or leaving temperatures.

0 Provide a discharge temperature sensor downstream of every coil or HYAC equipment
subject to DDC control (AHU'’s, VAV’s (including cooling only), PIU’s and FCU'’s).

o Provide thermowells and insertion type sensors for water temperature sensing.

All temperature sensors provided shall be capable of field calibration and shall be
demonstrated to the project commissioning agent that the senor is calibrated within
allowable limits.

e Space temperature sensors: Space temperature sensors shall have digital displays and an
accessible means of set-point adjustment if enabled at a future date by Emory. The local set-
point adjustment should be locked out or overridden from the BAS. The range for heating and
cooling should be set at the Emory Policy limits of 68-76 °F unless Emory requests a different
range at the time of installation. Temperature setpoints for heating and cooling and night setback
shall be independent of each other and shall provide a deadband between heating and cooling
modes.
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e Humidity sensors: industrial quality, bulk polymer type, with replaceable element and an
accuracy of +2% RH in the range of 20-90% when used for control applications. The sensors
should be capable of calibration. Saturation shall not alter calibration. Sensors for space
humidity measurement may have an accuracy of +5% RH in the range of 20-90% unless the
application requires higher precision. Space humidity sensors should have the same appearance
as space temperature sensors. Sensors shall be an approved model manufactured by Vaisala,
or a sensor that can be field calibrated.

e Pressure sensors: Designed for media sensed and for static or differential pressure
measurement, as appropriate. The sensor should be capable of withstanding an overrange
pressure limit of 300% of the normally expected value. Sensor should incorporate a transducer
with non-interacting zero and span adjustments. The span shall be continuously adjustable from
0 to 125% of the expected full pressure or full flow differential pressure. The zero shall be
continuously adjustable on outputs. Acceptable manufacturer for static and differential pressure
measurement is Setra Sensing Solutions. Contractor shall coordinate with mechanical contractor
water differential meters to include high and low line isolation valves and parallel pressure gage
piped to read high and low pressures independently.

e Water flow meters: turbine, insertion type, with isolation valve and packing gland for removal
under full line pressure. Wetted parts shall be corrosion-resistant. Range shall be selected to
match the application, with sufficient flow velocity to assure accurate measurement at both the
low and high expected values. Accuracy should be £3% at any operating point within this range.

e Current sensing relays: current sensing relays shall provide a normally open contact rated at a
minimum of 50V peak and 0.5 amperes or 25 VA with an adjustable setpoint. There shall be a
single opening for passage of current carrying conductors. Relays shall be sized for operation at
50% rated current based on the connected load. Voltage isolation shall be a minimum of 600V.
Current sensing relays shall be split core type wherever possible.

o Filter status: Filter replacement at Emory is accomplished on a regular PM program, therefore
filter status will generally not be a requirement. However, this shall be determined on a project
specific basis. Where used, filter status shall be sensed by contact closures or 4-20 mA input
from differential pressure gauges across each filter. Instrumentation should be specified with the
filter assemblies in the appropriate section and the interface signal requirement coordinated
between that section and the DDC controls. Requirement should be indicated on the
Input/Output Summary.

e Air Quality: [Verify with Engineering Services the use of Air Quality sensors] For spaces with
variable people loads or high outside air requirements, include either an interface to occupancy
sensors or air quality sensors to vary outside air requirements and/or terminal unit air flow
minimums.CO:2 sensors shall be dual channel infrared type, with 10 micron filter to prevent
particulate contamination of sensing element. Sensor shall have an accuracy of +5% of reading
up to 2000 ppm, with a repeatability of +20 ppm and a maximum drift of £10 ppm per year, and a
recommended calibration interval of 5 years. Sensor shall have a response time of no more than
2 minutes to a 90% of full scale change. Sensor and transmitter shall provide a 4-20 mA analog
output proportional to gas concentration and a relay output indicating sensor setpoint has been
exceeded. Manufacturer: Veris, Tel-Aire, or approved alternative (must be approved by
Engineering Services).

e Safety/Limit devices

0 Low Temperature Limit — provide hard wired safety function interlock to equipment
starter. Provide additional dry contact for monitoring by the DDC system. Low
temperature detection shall be present in every square foot of the coil or duct it is
protecting. If more than one low temperature limit device is necessary for proper coil or
duct coverage, a separate dry contact shall be provided to the DDC system for
monitoring each device. Device must require manual reset at the device.

0 High Temperature Limits — provide hard wired safety function interlock to equipment
starter. Provide additional dry contact for monitoring by the DDC system. Device must
require manual reset at the device.

o0 Low and High Static pressure Limit — provide hard wired safety function interlock to
equipment starter for each side of fans over 2,000 CFM. Provide additional dry contact
for monitoring by the DDC system. Device must require manual reset at the device.

0 High Humidity Limit — provide hard wired safety function interlock to humidifier control
valve. Provide additional dry contact for monitoring by the DDC system. Automatic reset
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of this device is acceptable.

End Switch — provide hard wired safety function interlock to equipment starter. End
Switch shall be secured to shaft of equipment being monitored to provide actual status of
equipment. Integral end switches to actuators shall not be permitted. Provide additional
dry contact for monitoring by the DDC system.

Flow Switch — provide hard wired safety function interlock to equipment starter. Provide
additional dry contact for monitoring by the DDC system. Use of non-magnetic flow
switches is preferred. Paddle switches shall not be utilized unless approved by
Engineering Services.

Control Devices

e Control valves: brass-trimmed; 2" and smaller, bronze bodies with screwed connections; over 2",
cast iron bodies with flanged connections. Steam valves operating at pressure differentials
greater than 25 psi and water valves operating at pressure differentials greater than 40 psi shall
have stainless steel trim and replaceable seat ring.

0

o

Valves shall be capable of full closure against 150% of design pump head, or a 50 psig
(gauge) differential pressure, whichever is greater.

Valves for water shall have equal percentage flow characteristics. Modulating control
valves shall be sized for a pressure drop of 3 to 5 psi, unless indicated otherwise on the
Drawings. Two-position valves shall be line size.

Ball valves used for modulating service shall have a replaceable flow characterizing disk
to provide the required flow characteristics.

Steam valves shall have linear characteristics.

At the Contractor's option, control valves may be butterfly type for chilled and condenser
water service in piping 2" and larger. Modulating butterfly valves shall be sized for
required flow at 60 degrees opening with a pressure drop of 2-4 psi. Two-position control
valves shall be line size. Valves 8" and larger shall be provided with either worm-gear
electric actuators or high pressure pneumatic actuators sized for 150% of the torque
required to unseat the valve from the closed position. Valves shall be rated for bubble
tight closure at a differential pressure equal to the valve body rating.

e Temperature regulators, self-contained: adjustable type with enclosed bellows, cadmium-plated
spring, indexed spring adjustment guide, top mounted 3.5" diameter temperature indicator,
sensing bulb and copper plastic-covered Teflon-covered capillary tubing. Capillary length shall
be as required for the installation. Valves up to 2" shall have bronze body, screw pattern, and
stainless steel trim, and shall be rated for 150 psig (gauge) service. Valves 2.5" to 6" shall have
cast iron body, 125 psig (gauge) flanges, and stainless steel trim.

e Control dampers: single-blade up to 8" high, multiblade over 8" high; minimum 80% free area
based on damper frame outside dimensions.

(o}

(o}

O0O0O0

Blades: minimum 16 gauge galvanized steel, or extruded aluminum. Blades shall be
airfoil shape.
Pivot rods: steel, minimum 0.5" diameter or hex, with one rod extended 6" to permit
operation of damper from outside the duct.
Maximum length 42"; maximum width 8".
At points of contact: interlocking or overlapping edges, and compressible neoprene or
extruded vinyl blade seals, and compressible metal side seals designed for temperature
of —40°F to 180°F at leakage rate specified herein.
Type:

= Opposed blade: for balancing and modulating applications.

= Parallel blade: for 2-position, and outside and return air mixing applications. For

mixing applications, orient dampers to achieve maximum mixing at throttled
conditions.

Maximum damper area per motor: 15 square feet.
Leakage when closed: less than 4 cfm per square foot at 1" wg differential static
pressure based on a 48" damper width.
Frames: galvanized steel bar minimum 2" x 12 gauge for dampers 10" high or less, and
3.5" x 16 gauge galvanized roll-formed channel with double-thickness edges or 5" x 1" x
0.125" extruded aluminum channel for 11" high and larger.
Corner bracing - Full size of duct or opening in which installed.
Bearings: bronze sleeve, steel ball type, or Cycoloy 800.
Thrust bearings: vertically mounted.
Maximum spacing: 42".
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o0 Finish on steel parts: galvanized.
0 Operating linkage: factory-assembled, concealed in frame out of airstream, steel
construction.

Actuators:

0 Include the requirement for spring return if a definite position is required for failure mode
or a smoke control system.

0 Siemens systems shall install Siemens brand actuators or actuators manufactured by
and carry the name brand Belimo.

0 ALC systems shall install actuators manufactured by and carry the name brand Belimo.

o0 Delta Controls systems shall install actuators manufactured by and carry the name brand
Belimo

o0 DDC terminal unit actuators: non-stall spring return type, providing complete modulating
control for the full range of damper movement. Actuators shall be de-energized when the
damper has reached the operator or system determined position. Actuators shall be
supplied to the terminal unit manufacturer for factory mounting and calibration. Actuators
shall be removable for servicing without removing the terminal unit. Actuators shall be
provided with transformers for proper operation from the terminal unit controller power
source.

o Other actuators (if pneumatic devices are required): diaphragm or piston type; sized to
provide required starting torque and to control the driven apparatus smoothly. Actuators
shall have spring return. Modulating valve and damper actuators in control sequences
involving 2 or more devices or stages controlled from a single output shall be provided
with a positive positioning device. Where actuators are operating at 75% or more of their
rated capacity, provide a positive positioning device. Positioners shall be capable of
applying maximum actuator effort to maintain the operator position called for by its
related controller.

Solenoid Valves:
0 Acceptable manufacturer and model of solenoid valves is ASCO RedHat.
Control Transformers:
o Control transformers shall be Class 2 transformers and have manual reset over-current
protection. Acceptable manufacturer is Kele.

Control Relays:
o0 Control relays whenever possible shall be manufactured by Functional Devices.
Acceptable models are the Relay In a Box (RIB) series.

Global Command Capability

The system shall be capable of executing from the central control terminal, temporary or permanent
global commands, such as a change in space temperature set point, change in occupied schedules,
smoke mode initiation, etc...

Trend Log Capabilities

The control system installed shall be capable of and set up to readily trend data with the following
minimum features.

At least six columns of data can be viewed on the screen at once and can be graphed using a
graphing program integral to the control system, with at least six parameters graphed against
time on the same graph. The columnar format shall have time down the left column with columns
of data to the right (one column for each parameter).

Without any special or difficult conversions, this data shall be able to be storable as an ASCII
delimited file in the same columnar format for use in graphing with normal commercial
spreadsheet software.

The BAS contractor shall coordinate the schedule of trend data collection over the network with
Engineering Services on a project-by-project basis. The trend log data is automatically
downloaded at the time of day provided by Engineering Services and shall be at an interval of no
more than once per day onto the hard drive when space in the central computer or field cabinets
becomes full, so that no data is lost. This is done without the user having to calculate the size of
the trends and download frequency.

Any limitations in the trending as to speed of sampling versus number of sampled points in a
given trend, and the effect on actual sampling rate and simultaneousness of the sampling across
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parameters shall be clearly explained in writing. Programming and trending setup examples of all
representative situations shall be provided.

e The trends shall be capable of being set up to start sampling all trended points in a given trend or
group of trends at the same exact time.

e Specifications for standard trends shall be able to be set up by the user and be saved by a name
and initiated by only recalling the name. The BAS contractor shall assist the operators in setting
up at least six standard trends during training.

e Ideal, but not required, shall be the capability to graph with the control system software, one or
more points against another, rather than just against time.

e Trending features shall be capable of easily monitoring the parameter value both on a time basis
and on a change-of-state basis.

e Akey for the names and definitions of all point abbreviations (both physical and virtual) shall be
provided.

e Analog points shall be trended in intervals. Analog trends shall not be set up for less than five
minute intervals with a maximum of 300 samples per point to be stored at the panel, Network
collected trend data will be kept on the server for 30 days.

e Analog points shall not be trended based on Change of Value unless required and approved by
Engineering Services.

e Digital point trends shall only be configured for Change of Value with a maximum of 300 samples
per point to be stored at the panel. Network collected trend data will be kept on the server for 30
days.

e Digital points shall not be trended based on intervals unless required and approved by
Engineering Services

e The BAS contractor shall ensure that any trend data needed for longer than thirty days is properly
archived in reports and scheduled to be automatic at a time of day provided by Engineering
Services.

Data Collection and Reporting

Project documents must define the data collection and reporting required of the project. Coordinate these
requirements with the Emory Project Manager, Commissioning Engineer, Controls Engineer and
Energy Utility Engineer for each project.

Part 3 — Execution Requirements

Construction Schedule

During construction a default schedule of 5 a.m. to 5 p.m. should be used with the system off/on,
weekends, and holidays. An exception to this is allowed for paint drying and carpet off gassing.

DDC Panel Installation

Wire controllers, relays, switches, and controls in the control panel to a terminal block. Line voltage and
low voltage shall be separated on different terminal blocks with labels indicating voltage. Each sensor or
other electrical device shall be wired back to the terminal block in the control panel. Devices in series
shall be individually terminated at the terminal block, such that each side of each device is available at the
control panel for troubleshooting. In addition to number markings on each conductor, conductor color
shall be the same throughout each wiring run. Wiring shall be neatly tied and routed in the control panel.
Shielded wiring shall be terminated neatly, with heat shrink tubing placed over the bare end of the shield.
Ground conductors over 4" long shall be insulated with tubing. DDC panel installation shall include 120V
duplex convenience outlet wired from the same circuit as the DDC controller.

Each item in the panel shall be labeled with nameplates or tags bearing the functional designations
shown on approved control diagrams. Each control panel shall be labeled to identify the system or
equipment served and to identify the location and circuit designation of the electrical power source.

Panels shall be located to avoid conflicts with ductwork, piping, equipment, the work of other trades, and
building conditions. Panel locations indicated on the Drawings shall be coordinated prior to installation
and adjusted to avoid conflicts. Where two panels are installed side-by-side, panels shall open opposing
so the user can access the interior of both panels from between the panels.

Sensor Installation
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All sensor installations shall be labeled with nameplates or tags bearing the functional designations
shown on approved control diagrams.

Temperature Sensors:

e Mount space condition sensors at the following heights, aligned vertically or horizontally with
adjacent light switches or, if no light switch, with receptacles:

Adjustable 48" above the floor
Concealed adjustment 60" above the floor

Concealed setpoint adjustment type space temperature sensors that have occupant
override push buttons shall be classified as adjustable type devices. Coordinate final
location with the furniture layout and the architectural layout.

e Align vertically or horizontally with adjacent light switches or, if no light switch, with receptacles.
Coordinate final location with the furniture layout and the architectural layout.

¢ Remote element type: mount on a vibration free surface 5' above the floor, unless specified
herein to be mounted on a control panel. Where installed at a coil or in a duct, provide 1 linear
foot of element to sense the temperature of each square foot of the coil face. Install in a
serpentine arrangement across the entire face of the coil. Provide protection such as poly tubing
or equivalent where capillary penetrates AHU casing (do not utilize electrical tape only) and
support independently from the coil by stainless steel bands or capillary/sensor mounting clips
that also provide dissimilar metal protection.

e Averaging and low limit safety type elements: install in a horizontal sine curve manner to sense
temperatures across the entire face of the coil, and support independently from the coil by
stainless steel bands or capillary/sensor mounting clips that also provide dissimilar metal
protection. Provide 1 linear foot of element for each square foot of coil area. Provide 0.5"
metallic raceway or 0.375" hard copper rails for support of elements, both top and bottom, for
plenum or duct width greater than 36". Provide protection such as poly tubing or equivalent where
capillary penetrates AHU casing (do not utilize electrical tape only).

e Under window fan-coil unit thermostats: mount so that adjusting knob is accessible through
access panel.

e Provide guards on thermostats and space temperature sensors in warehouses, gymnasiums,
storage rooms and equipment rooms.

e Provide insulated bases for thermostats and temperature sensors installed on exterior walls or
walls to unconditioned spaces.

e Provide sealed bases were wall mounted devices mount to walls that produce negative pressure
relationships such as a lab space with a negative offset requirement.

e Liquid temperature sensors: fill sensor wells with thermally conductive material to assure
accurate readings.

Current sensing relays: fan and pump status shall be sensed by a current sensing relay wired on the load
side of each fan and pump. For constant speed fans and pumps, the current sensing relay trip setpoint
shall be set at 10% below the motor's normal operating speed and corresponding current draw. For
variable speed fans and pumps, the current sensing relay trip setpoint shall be set 5% below the lowest
operating speed and corresponding current draw, as determined by the commissioning process (typically
20%).

Static Pressure Sensors: Install sensors in the associated air handling unit control panel and use
extended sensing lines. Sensor may be installed in field if location is approved prior to installation and is
determined to be easily accessible. Provide taps for calibration purposes (barbed tee adapter at a
minimum at each sensor).

Hydronic Pressure Sensors: Coordinate with mechanical contractor to install sensors adjacent to
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measurement points, with sensing lines extended to accessible locations. Mechanical contractor to
provide test points equipped with Schrader valves in each sensing line for calibration purposes. Sensor
piping shall be copper or brass. Steel or black iron shall not be permitted. Sensor piping shall be tapped
from the sides of the main pipes being measured. Taps shall not be from the top as this could trap air.
Taps shall not be from the bottom as this could catch debris and clog the sensor piping. Pressure gauges
shall be installed to allow verification of each line, and differential pressure of two lines if utilized for a
differential pressure sensor.

Meter Installation- See section 23 05 19
Sensor Piping
Tubing shall be concealed except in mechanical rooms

Tubing installed inside control panels and equipment enclosures, and above ceilings shall be tied and
supported.

Fasten tubing with clips at regular intervals and run parallel to building lines. Attach concealed tubing
above suspended ceilings to structure or ductwork supports.

Nonmetallic tubing run in mechanical rooms and concealed in inaccessible locations shall be run in
metallic raceways. Make connections to hot equipment with copper tubing.

Copper bends shall be tool made. Provide unions at final connections to apparatus. Provide separation
between dissimilar metals.

Test tubing at 30 psig (gauge) for pressure loss of not more than 1 psiin 1 hour.
Sensor and Meter Calibration

Calibration of DDC sensors and metering devices shall be included as part of the pre-functional checklists
according to the following procedures and shall be verified during the Functional Testing of the
commissioning process:

General: verify that sensors with shielded cable are grounded only at one end.

Sensors without external transmitters: take a reading with a calibrated test instrument within 6"of
the sensor installation and verify the sensor reading is within the specified tolerance. If not, install
offset, calibrate, or replace sensor to obtain required accuracy.

Sensors with external transmitters: disconnect sensor from transmitter input and connect a signal
generator in place of sensor. Using manufacturer's data, simulate minimum measured value.
Adjust transmitter potentiometer zero until minimum signal is read. Repeat for the maximum
measured value and adjust transmitter until maximum signal is read. Reconnect sensor. Make a
reading with a calibrated test instrument within 6" of the sensor installation. Verify that the sensor
reading is within the specified tolerance. If not, repeat the process until specified accuracy is
achieved, or replace the sensor and repeat process.

Paired sensors: for sensor pairs that are used to determine a temperature or pressure difference,
calibrate both sensors to a common measurement and verify they are reading within +0.25°F for
temperature and within a tolerance equal to +2% of the sensor reading for pressure.

Proper calibration of sensors shall be demonstrated and documented as part of the
commissioning process.

Thermometers

Provide at each remote temperature sensor and element location. Do not duplicate thermometers
specified in other Sections.

Mount thermometers in piping, ducts, and equipment in positions adjusted to be accessible for reading.
Use angle and adjustable types where straight type would not be readable.

Fill thermometer wells with thermally conductive material.
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Control Dampers

For outdoor air damper assemblies, stage the opening of each section to prevent stratification and poor
mixing of outside and return air.

Control Valves

Valves shall be installed to use the full range of the modulating control signal to position the valve through
its full range of travel.

Emory discourages the use of pneumatic valves on all but the largest equipment. Where applicable
provide high pressure air and connecting piping for valve actuators.

Coordinate with the mechanical contractor location of PT plugs or pressure measurement taps, equipped
with Schraeder valves, before and after each modulating control valve.

The use of pressure independent chilled water control valves are required for air handlers in buildings
connected to a chiller plant. Manufacturers should be Flow Control, Bray, Belimo or Danfoss. Pressure
independent control valves are not required in fan coil units.

Wiring

Materials and installation of wiring and electrical devices shall be in accordance with NFPA 70-2002, and
Division 23.

[Engineer - Choose 1 of the following 2 paragraphs. Allowing plenum cable can save cost but must be
acceptable to the Owner. Plenum cable can be easily damaged and is difficult to get installed in a neat
manner. Get Owner's approval before deciding]:

1 - Control and sensor wiring shall be installed in conduits and shall be separate from ac wiring of
any voltage. Conduits to devices in finished spaces shall be concealed. Conduit must be a
minimum of 3/4 inch conduit, except for flexible conduit to end devices. Conduit wire fill shall
adhere to Division 26 standard for pipe fill.

2 - Exposed control and sensor wiring shall be installed in conduits and shall be separate from
power wiring. Plenum rated cable may be used in concealed spaces if run parallel to structural
grid and supported by cable trays or tie wraps, and identified in a manner consistent with the
documentation of the system every 30'. Conduits to devices in finished spaces shall be
concealed. Conduit must be a minimum of 3/4 inch conduit, except for flexible conduit to end
devices. Conduit wire fill shall adhere to Division 26 standard for pipe fill.

Provide control transformers or filters for operation of automatic temperature controls from building power
circuits.

Provide control relays, control transformers, control fuses and interlock wiring as required to accomplish
the sequences specified herein.

Wiring for emergency fan shutdown from fire alarm system and manual stations shall be separate from
control and sensor wiring and devices.

[Engineer — Regarding the following requirement - Coordinate the availability of electric circuits for DDC
controllers, terminal unit controllers, and other power consuming devices. Specific circuits should be
identified on the Electrical Drawings. These circuits should be extended to specific locations shown on
the Drawings and terminated in j-box enclosures for the DDC system’s use.]

Provide power wiring to DDC controllers, terminal unit controllers, flow measuring devices, and
other power consuming devices of the DDC control system from adjacent junction box provided,
installed, and wired back to electrical distribution panel by others.
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[Engineer- Regarding the following requirement - Coordinate the availability of emergency power and the
connection of equipment with the Emory Project manager and the HVAC Shop Manager.]

Branch circuit wiring and conduit furnished under this Section for control equipment power shall
be separate from other power wiring. Each circuit shall be extended by others to 120V branch
circuit panel, and identified 120V, 20 ampere, single-pole branch circuit breaker furnished in the
panel to serve the circuit. DDC controllers shall be connected to emergency power circuits if the
controlled equipment is connected to emergency power.

Low voltage control and sensor wiring shall be continuous without splicing.
Compressed Air Supply

[Engineer — Regarding the following requirements - Delete if pneumatic devices are not specified.]
Compressed air piping shall comply with requirements specified herein for sensor piping.

Main instrument air distribution shall be through high pressure air mains (tank pressure). Air mains shall
be extended to each temperature control panel and air handling unit. Minimum line size shall be 0.375"od
with a maximum allowable pressure drop, at design air flow, of 10 psig (gauge) to the farthest point.
Provide final regulators at each point of use, with isolation valves and gauges for both high pressure and
regulated pressure.

Provide high pressure to equipment where required for performance specified herein.

Provide a valved high pressure connection at each air handling unit for use by the variable volume
pressurization controls systems.

Existing copper tubing may be reused at the Contractor's option. Main control air lines to new
connections, beginning at the existing air compressors, shall be cleaned with dry nitrogen for moisture
removal. If tubing is found to be contaminated with oil, it shall be replaced. Cleaning and reworking of
control tubing shall be coordinated with building occupancy requirements. Temporary compressors shall
be installed to continue operation of systems where shutdown cannot be scheduled.

Provide easily visible and accessible pressure gauges on control air system at each unique actuating
mechanism (i.e. if 4 actuators work one damper set, provide only one gauge) Pneumatic gauges are not
required for individual terminal unit installations.

[Engineer — Regarding the following requirements - Show location on the drawings, and coordinate power
with Electrical.]:

A dual desiccant dryer with standby cell shall be provided for exterior pneumatic air piping and
devices.

Install a gauge on each controlled device except room thermostats. Gauges may be mounted in
or on the control panel if the controlled device is within sight from the panel.

On positive positioning devices, provide gauges for both pilot input and actuator signals.

Hand-Off-Automatic and Controller Bypass Switches

Provide hand-off-auto selection switches or override capability for all critical DDC system outputs. These
include primary and secondary pumps, research and animal quarters AHU VFD’s and Exhaust fans,
Tertiary pumps and other critical user defined equipment. All HOA switches shall generate an alarm on
the front end when not in “Auto” mode.

Safety devices, including fire alarm system relays and emergency fan shutdown stations, shall be wired in
series with the motor controller holding coil circuit and shall be active in the hand and automatic positions
and in the bypass position, if appropriate for the installation.

Interlocking with other fans, equipment, or systems other than those required for the operation of the
specific equipment shall be through automatic positions only.
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Remote control from the DDC system shall be through automatic positions.
Hand position shall be for maintenance operation only.

Operation in hand position shall energize associated dampers and equipment necessary to allow
operation.

Provide a means for manual adjustment of analog outputs when in the hand position.

Sequences Of Operation
The following items apply to control sequences specified herein:

In general, for labs, all negatively pressured lab areas shall be supply tracks exhaust, totaled to
maintain engineered offset.All positively pressured lab areas shall be exhaust tracks supply,
totaled to maintain engineered offsets.

Variable Speed Controls:
Variable frequency drives shall start at low speed.

When 2 or more variable speed pumps operate in parallel, their speeds shall be syn-
chronized and controlled from a common signal.

Variable frequency drives shall not operate below the minimum speed set on the control
panel. Minimum speed setting shall be determined during system commissioning and
shall not be lower than the motor manufacturer’'s recommendation.

Equipment safeties shall be wired into variable frequency drive control circuits.

Indication of equipment operating status and actuation of control sequences shall be
accomplished by current sensing relays unless otherwise indicated in the /O summaries.

Upon power failure and restoration, systems shall automatically restart and return to their normal
mode of operation. Adjustable time delays shall be provided to sequentially stage starting of
equipment with motors greater than 5 hp or electric heating loads greater than 4 kW.

Controls shall fail as specified herein, or to minimize possibility of damage on failure if not
specified herein.

Control setpoints shall be adjustable over the range of the sensed media. Means of adjustment
and current setpoint shall be identified. DDC setpoints and alarm limits shall be programmed as
variables, expressed in the appropriate engineering units, which can be adjusted through the
digital display unit or from a central station without requiring modification or reloading of the DDC
control programs. Control, alarm, and limit setpoints for each DDC controller shall be displayed
and shall be adjustable from an appropriately password-protected tabular graphic display
associated with the appropriate equipment. Setpoints or alarm limits common to multiple control
algorithms shall be configured as a common variable, requiring a single adjustment.

Control outputs shall provide maximum rated actuator power at extremes of actuator travel.
Control output range (0-100%) shall correspond to actuator travel (0-100%).0% shall indicate
closed or zero speed output to device, whereas 100% shall indicate completely open or full speed
to device.

Where dampers prevent airflow through an air handling unit or fan, those dampers shall be
proven open prior to starting the unit or fan. Proof shall be by mechanical safety limit switch
activated by the damper blade. This switch shall be installed on the damper shaft and wired in
the automatic and hand/test positions, and in variable speed bypass position, if applicable. End
Switches integral to actuators are not acceptable.

Interface with existing systems, if required, shall be as follows:

Revision Date — May, 2019 Section Page 16 of 23



EM"§RY Emory University — Planning, Design, and Construction Section 23 09 00

Design and Construction Standards Instrumentation and Control for HVAC

Existing thermostats serving existing terminal units shall be removed and new devices
installed as indicated on the Drawings. Verify operation of existing terminal unit controls
associated with new or relocated thermostats and advise the Emory Project Manager of
any malfunctions.

New terminal units installed in existing systems shall function as follows:

Dual duct - a room thermostat shall position the mixing valves to maintain room
temperature.

Constant volume reheat - a room thermostat shall modulate the 2-way hot water
coil valve.

VAV — a room thermostat shall modulate the supply air volume between the
maximum and minimum flow volumes to maintain room temperature.

Emory University BAS Alarms

Alarms shall be implemented as follows and demonstrated to Emory and/or the Commissioning
Consultant prior to turn-over to Emory.

Alarms shall only print to the approved alarm window/view destinations specific to type of alarm and the
workstation that is determined to receive those types. The BAS contractor shall coordinate with
Engineering Services on a project-by-project basis.

Alarms are categorized as LIFE 2 (DAR only), CRITICAL 1, CRITICAL 2, and GENERAL.

CRITICAL 1 alarms print to the critical alarm window, annunciates graphically, and sends text and e-mail
notifications to CS and client emergency lists per zone and client. List provided by Emory contact.

CRITICAL 2 alarms print to the critical alarm window, annunciates graphically, and sends text and e-mail
notifications to HVAC group. List provided by Emory contact.

GENERAL alarms print to the general alarm window and annunciates graphically.

Notifications associated with the CRITICAL 1 and 2 alarms shall be initially set up by the BAS vendor to
include the Emory contact / testing group only to prove operation. The Emory contact / testing group will
input the notification recipients.

Custom category for all DAR alarms- different color than CRITICAL 1.

CRITICAL 1 alarms are as follows:

Chiller fail

Power failure or phase loss to building

Data center temperature / equipment alarms
Laboratory research environmental room system general alarm and/or temperature alarm

CRITICAL 2 alarms are as follows (some may move to CRITICAL 1 depending on location):

BAS network communication loss (after 15 minute delay with no return to normal)
Generator run or generator alarm

CHW supply temp

CHW differential pressure

HWS supply temp

HWS differential pressure

All AHU fan / motor status

UPS fault

Laboratory research exhaust fan / motor status and pressure
Critical Space temperature alarm

Critical Space humidity alarm

Residential space alarms of any kind
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Flood / leak detector alarms

Laboratory research pressurization alarm
Fire Alarm

Building pressure alarm

GENERAL alarms are as follows:

The following alarms are based on need determined by Emory. The control vendor shall confirm
in writing to Emory where to implement the following:

e Zone temperature
Zone humidity
Zone volumetric offset
Zone pressure offset

e Fume hood monitors
Drain pan float switches
All VFD fault alarms
Computer room / data room temperature alarm
Exhaust fan / motor status
Low / High airflow (Any airflow that is controlled to a setpoint)
High CO2
Low / High humidity (Any humidity that is controlled to a setpoint)
ERU wheel rotation alarm
High static pressure safety switch
Low static pressure safety switch
Low / High mixed air static pressure that is controlled to a setpoint
Low / High supply static pressure
High temperature cut-out
Low temperature cut-out
Low / High temperatures (Unit supply, Preheat discharge, Mixed air temp, Hot Water supply, etc.,
that are controlled to a setpoint.)
Low / High water differential pressure

Alarms associated with animal rooms shall be reviewed and agreed by Emory’s Department of Animal
Resources.

Graphics

The control vendor shall provide Emory approved graphics as described herein.

In general, the following shall be provided:

Graphic screens shall be scalable to be viewed from a PC monitor or mobile device.
Graphic displays for systems and system components shall be provided as indicated in the
approved control submittal.

Each facility shall include a main “summary” page. This page shall include:

0 A picture or architectural rendering of the entry elevation of the building.

o0 A summary of the “status” of the facility and the major systems and equipment. The
location of the status points shall be shown in the general vicinity on the graphic of the
installed location of the equipment.

Links to all major equipment and systems.

Links to each facility floor plan.

A link to the metering and energy consumption information for the facility.

A link to the control as-built

A link to all associated as-builts of controlled equipment.

A link to the Test and Balance Report

A link to the hardware product submittals

Displays shall include architectural building floor plans, with selectable layering to include, at
minimum:

0 Floor plan and room numbers

o FSD locations

0 HVAC system layout, including ductwork and terminal equipment

O0OO0OO0O0OO0OO0
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o0 Duct static pressure sensor location

0 Building static pressure sensor / reference location

0 Hydronic differential pressure sensor locations

0 Zoning

o0 AHU or AHU's shall be indicated on each floor plan graphic and the area or terminal units

they serve shown

o0 Temperature

0 RHand CO2 as applicable to the zone

0 Room information, including Max/Min CFM setpoints, Occ and Unocc heating and cooling

setpoints, schedule.
0 Notation capability with a date stamp
0 Additional information required in laboratories:
= Lab zone boundary
e Major systems

0 Location in building indicated

0 What it serves

0 Links to associated graphics
Terminal equipment
A graphical page shall be linked to and provided for each VAV AHU system that shows all
associated terminal unit damper positions and zone temperatures.

e System and equipment graphics shall indicate values or status of I/O points associated with that
system and those shall be dynamically updated as appropriate for the control point. Graphics
shall include current values and operating setpoints, as appropriate for the equipment being
displayed. Displays of outputs shall be arranged and scaled to indicate the actual status,
position, or command being sent to the connected device.

e Displays shall allow the operator to change the operating setpoints of the displayed system or
equipment by entering the desired value into a defined portion of the graphic. This revised
setpoint shall be transmitted to the appropriate controller and shall become the operating setpoint
for the controller. Setpoint modifications from the graphic displays shall be limited by operator
access level.

e Software shall be provided to allow operator modification of graphic displays provided with the
system and to allow operator creation and storage of new graphic displays.

e Graphic displays shall be a white or gray background with discrete, solid colors for the graphic
elements. Color gradients shall not be used. Text shall be a consistent dark color. Identifiers for
digital commandable points shall have a blue or green background to show the commanded
state. Analog commandable points shall have a colored background to indicate they are
adjustable. Data and reporting points shall have color coded backgrounds to indicate their status
or that they are in their normal operating range. Points in an alarm condition shall change to a
flashing red text or be displayed in a high contrast color against a flashing red background. No
other points shall use this color or a red background.

e Graphic displays shall be basic mechanical system schematics which reflect the actual
configuration of the equipment portrayed, with all major components in their correct relative
locations. Equipment identifiers, data, and commandable points shall be located adjacent to the
graphic element they are associated with. Tabular displays of the equipment data and setpoints
shall be used whenever appropriate. If the equipment or system is extensive enough to require
multiple graphics to display all required data, individual graphic displays shall contain ALL data
required to evaluate the portion being displayed, even if data appears on multiple graphics.

e Graphic displays shall be arranged to correspond to the “flow” of the equipment or system.
Graphic and data shall progress in a logical pattern from the entry point of the system to the final
delivery point of the system.

DDC Programming

DDC system shall be installed and programmed to accomplish the sequences of operation as defined on
the project documents. Programming shall be arranged to allow the “stand-alone” operation of
mechanical systems and to minimize the impact of failures of individual controllers and/or
communications links.

Programming shall be configured such that ALL setpoints, high/low limits, decision points, and other
variables in the programming are variables that can be adjusted by an operator with the appropriate
access authority through the use of graphic displays. Hard coded variables that require the editing of the
actual program code are NOT allowed unless absolutely necessary. Examples of variables not allowed to
be hard coded are setpoints and manually tuned PID loop gains.

DDC programming code shall include extensive commenting, describing the logic and operation of the
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code. All internal variables shall be identified in these comments.

Equipment responses to fire alarm system signals, as defined by the project documents, shall be
independent of the DDC controller and its outputs. As defined by the project documents, secondary
responses to these signals or responses of other associated equipment MAY be accomplished through
the DDC system and programming.

DDC controls and interfaces shall be arranged so that equipment controlled by the DDC system operates
as indicated on the I/O summaries on failure of the DDC controller for any reason, including logic power
supply failure, CPU lock-up, or interposing relay failure. Safety and operational interlocks shall remain in
effect.

DDC System Start-Up and Checkout

Provide the services of control technicians at start-up to check-out the system, verify and calibrate
sensors and outputs, input data supplied by the Owner and place the system in operation. Verify proper
operation of each item in the sequences of operation, including hardware and software.

Check-out each system for control function through the entire sequence. Check actuator travel on
dampers and valves for action and extent. Verify that control dampers and valves open and close
completely. Check calibration of instruments. Calculate and verify instrument setpoints.

Calibration and testing: calibrate sensors and monitoring inputs and verify proper operation of outputs
before the system is placed on-line. Check each point within the system by making a comparison
between the operator console and field device. DDC control loops, failure modes, interlocks, sequences,
energy management programs, and alarms shall be debugged, tested, and stable operation verified.
Control loop parameters and tuning constants shall be adjusted to produce accurate, stable control
system operation. Before obtaining permission to schedule the functional test, provide written
documentation of system calibration and certification that the installed complete system has been
calibrated, verified, and is ready to begin testing.

Specific to Siemens systems, confirm all “Initial Values” saved in the control database are per the design
and/or commissioned requirements, and that no value is saved in an operated or overridden state.

Refer also to the requirements below regarding “Pre-functional tests”.
Commissioning Support Requirements

The commissioning process is vital to the Emory project close-out and acceptance process. The
involvement and support of the controls contractor is vital to the success of the process. As a result, the
project specifications must include the expectations and obligations of the controls contractor in support
of the commissioning effort. The project specific expectations will be developed by the CxA and will
generally follow the requirements in Section 01 91 13 — General Commissioning Requirements. The
following are specific requirements to the general requirements listed in Section 01 91 13:

e The contractor is to include the cost of CxA support in the contract price.

e Preparation of a written start-up and initial checkout plan indicating in a step-by-step manner the
procedures that will be followed to test, check-out, and adjust the control system prior to
beginning functional testing. Submit the proposed plan to the Commissioning Authority for review
and approval prior to startup.

e Provide the Commissioning Authority complete system logic diagrams, describing the proposed
system programming, with programmed attributes shown. These diagrams shall be updated with
field modifications from the start-up, check-out, and pre-functional testing prior to the beginning of
the functional testing of the DDC system. Provide a copy of each proposed graphical interface
screen with interface points shown for the entire system. Provide assistance to the
Commissioning Authority in preparing the specific functional performance test procedures
required, to include normal cut sheets and shop drawing submittals of commissioned equipment
and any additional requested documentation, prior to normal O&M manual submittals. Review
test procedures to ensure feasibility, safety and equipment protection and provide necessary
written alarm limits to be used during the tests.

e Pre-functional tests: Verify and document the proper installation, addressing, calibration,
programming, operation, and failure mode of DDC control points, sequences, and equipment and
provide a copy to the commissioning authority. Provide a signed and dated certification to the
Commissioning Authority upon completion of the check-out of each controlled device, equipment,
and system that installation, set-up, adjustment, calibration, and system programming is complete
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and as indicated on the Drawings, except functional testing. Completed pre-functional
documentation of the system verification shall be submitted to the Commissioning Authority and
Commissioning Supervisor for review and approval prior to the functional testing of the DDC
control system or its being used in the testing of other equipment or systems, or other purposes.
Copies of final field check-out sheets and trend logs shall be provided to the Commissioning
Authority for inclusion in the Commissioning Report.

e Meet with the testing, adjusting, and balancing contractor prior to beginning the test, adjustment,
and balance process and review the test, adjusting, and balancing plan to determine the
capabilities and requirements of the control system in completing the testing, adjusting, and
balancing process. Provide the testing, adjusting, and balancing contractor with the appropriate
software and any needed unique instruments for setting terminal units and instruct the testing,
adjusting, and balancing contractor personnel in their use. Assist and cooperate with the testing,
adjusting, and balancing contractor by providing a qualified technician to operate the controls as
required to assist the testing, adjusting, and balancing contractor in performing the work, or
alternatively, provide sufficient training for the testing, adjusting, and balancing contractor to
operate the system without assistance. Verify the proper operation of affected controls at the
completion of the test, adjustment, and balance procedure.

e Address current A/E punch list items before functional testing. Air and water TAB shall be
completed with discrepancies and problems remedied before functional testing of the control
systems for the respective air- or water-related systems.

e Functional tests: conduct and document a functional test under the direction of the
Commissioning Authority of the complete installed DDC control system. Functional testing is
intended to begin upon completion of a system but may be conducted in phases or sections, as
defined by the requirements of the Functional Test, or as approved by the Commissioning
Authority. The DDC system, or applicable portions of the system, shall have completed pre-
functional testing and be approved by the Commissioning Authority and Commissioning
Supervisor before being used for other purposes, such as test and balance measurements, or in
support of the functional testing of other systems.

e Provide technicians and or knowledgeable programming personnel as required to conduct the
required functional testing. Assist the Commissioning Authority in resolving issues found during
the functional testing process.

e Assist in the functional testing of equipment and systems by implementing trend logs and
equipment monitoring as specified in the contract documents. The monitoring and data logging
capabilities of the DDC system shall be available for use in the commissioning process. Assist
the Commissioning Authority in the testing and documentation process by using the data logging
and trending capability of the DDC system in monitoring the testing effort and recording the
performance of systems and interpreting the monitoring data, as necessary.

o If the project does not include an operator station, and the building is not connected to the
campus network at the time of functional testing for commissioning, the controls contractor shall
coordinate with the Emory IT department and provide and set up a temporary testing operator
station to allow full operator station interface with the system during the entire functional testing
process. This temporary operator station shall provide all functions required of the system at the
operator station, including real time graphic displays and report generation.

e Correct deficiencies (differences between specified and observed performance) as interpreted by
the Commissioning Authority and Engineer and retest the equipment.

e Seasonal Adjustment: Assist the Commissioning Authority with the seasonal adjustment process.
During this effort the Commissioning Authority will test and verify control sequences for proper
operation for the season. Where deficient operation or defective equipment is discovered, provide
corrective measures as required by the warranty provisions specified herein.

Warranty requirements

Execute seasonal or deferred functional performance testing, witnessed by the CxA, according to the
specifications.

Correct deficiencies and make necessary adjustments to O&M manuals and as-built drawings for
applicable issues identified in any seasonal testing.

Coordinate with equipment manufacturers to determine specific requirements to maintain the validity of
the warranty.

DDC System Training

Provide a training plan for review 4 weeks before the planned training. The format and training agenda in
The HVAC Commissioning Process, ASHRAE Guideline 1-1989R, 1996 is recommended.
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Training shall occur after functional testing is complete, unless approved otherwise by the Project
Manager.

Provide training for designated Owner personnel on the control system. The intent is to clearly and
completely instruct the Owner on the capabilities of the control system. The training shall be tailored to
the needs and skill-level of the trainees.

The trainers shall be knowledgeable on the system and its use in buildings. For the on-site sessions, the
most qualified trainer(s) will be used. The Owner shall approve the instructor prior to scheduling the
training.

The standard operating manual for the system and any special training manuals shall be provided for
each trainee, with a copy included in each copy of the operation and maintenance manual. In addition,
copies of the system technical manual shall be demonstrated during training and a copy included in each
copy of the operation and maintenance manuals. Manuals shall include detailed description of the
subject matter for each session. The manuals shall cover control sequences and have a definitions
section that fully describes relevant words used in the manuals and in software displays.

Training program must include:

e Use of the printed installation, operation and maintenance instruction material included in the
O&M manuals.

e Areview of the written O&M instructions emphasizing safe and proper operating requirements,
preventative maintenance, special tools needed and spare parts inventory suggestions. Training
is to include all explanatory information included in the O&M manuals and the location of all plans
and manuals in the facility.

e Hands-on training shall include start-up, operation in all modes possible, including manual,
shutdown and any emergency procedures and preventative maintenance for all pieces of
equipment.

e Common troubleshooting problems and solutions.

Discussion of any peculiarities of equipment installation or operation.

e For any controls provided by the control contractor, they shall fully explain and demonstrate the
operation, function and overrides of any local packaged controls, not controlled by the central
control system.

e Discussion of relevant health and safety issues and concerns.

Discussion of warranties and guarantees.
Copies of audio-visual materials used in the training program shall be delivered to the Owner, by
the General Contractor

Operation and Maintenance Manual Requirements

The following O&M manual requirements are the minimum acceptable components for a control system.
They should be supplemented as necessary for the requirements of a specific project and coordinated
with the general mechanical and project O&M requirements.

The controls contractor shall compile and organize at minimum the following data on the control system in
labeled 3-ring binders organized and subdivided with permanently labeled tabs. The controls contractor
shall also provide an electronic version of the manual to be placed on the controls server.

Full set of “As-Built” of control drawings, reflecting all changes made during the construction, checkout,
and commissioning process. The “As-Built” drawings must include:

e Accurate scaled floor plans showing the locations of all installed control equipment, sensors,
monitoring points, and equipment connected to the DDC control system. Floor plans shall locate
any electrical panels that provide power to the system or that are monitored or controlled by it.
Space sensors shall be located on these floor plans. Equipment shall be identified on these floor
plans by its control system designation.

e A control schematic showing the location of all sensors, monitoring devices, and control outputs,
an accurate Bill of Materials identifying the installed equipment, and floor plans showing the
installed locations of all control equipment and the locations of electrical panels supplying power
to control equipment.

e Full as-built sequence of operations for each piece of equipment, reflecting any changes made to
achieve the required system performance.

e Full point list. - An updated points list, identifying all points, actual and virtual, installed in the
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system. Provide the following information for each point:Point type, Point identifier, Point address
e Alisting of all terminal controllers, with the following information for each device:
Associated air handler unit ID and air terminal unit tag ID
Floor, room number, and room name where located and reference drawing number
showing location
Terminal unit tag identification, as implemented in the installed control system.
Heating and/or cooling valve tag identification.
Minimum cfm.
Maximum cfm.
Calibrated flow coefficient.
e Valve Schedule reflecting the actual equipment installed, with the following information for each
device:

0OO0OO0OO0OO O0Oo

Floor, room number, and room name where located and reference drawing number

showing location.

Associated coil served and heating and/or cooling valve tag 1D

Normal position (Normally open/Normally closed)

Maximum gpm

Valve flow coefficient (Cv)

Expected pressure drop at design flow

Associated valve actuator

o Damper Schedule, reflecting the actual equipment installed, with the following information for
each device:

Floor, room number, and room name where located and reference drawing number

showing location

Associated equipment served and device tag ID

Normal position (Normally open/Normally closed)

Maximum cfm

Expected pressure drop at design flow

Associated damper actuator

e Controller/module data shall include building project specific control sequence functions, features,
and modes specified herein and other features of this system. Copies of the building specific
programming and customizing control loops and algorithms shall be included (hardcopy printout
and software copy on DVD or thumb-drive).

e Control Equipment Data: The data of this section shall include its own tables of contents and/or
index to the information provided.

o] Control equipment data should include the manufacturer's maintenance, set-up, testing,
calibration, operation, and repair data sheets on all DDC controllers, sensors, meters,
relays, actuators, motors, terminal unit controllers, protection devices, and other devices
provided as a part of the installed DDC system. This data must include specific step by
step instructions on how to perform all routine servicing and maintenance procedures
recommended by the device manufacturer. Provide specific sensor calibration
procedures and recommended calibration intervals for each device used in the installed
system.

o] Data must include the detailed technical manual for programming and customizing
control loops and algorithms. Specific procedures and instructions for applying all
functions, features, modes, etc. of the equipment are required.

o] In addition, include data on system software packages provided, documenting all
functions and providing guidance on their use.

o] Thermostats, sensors, switches, and timers, including maintenance instructions and
sensor calibration requirements and methods by sensor type.

o] Full as-built documentation of software programming, including fully commented software
program including English language comments describing the operation of the controller
programming. Documentation shall include all schedules, set points, and alarm limits
established during the commissioning and acceptance testing of the system. Provide an
electronic copy of programming and database information for this facility, sufficient to
restore the facility to full operation.

(@] [eNeNeNeNeoNe] o

O0O0O0OO0O0
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Section 23 21 23 — Hydronic Pumps

1.01

1.02

1.03

1.04

1.05

1.06

In-Line Pumps

Pumps less than 3 hp shall be mounted in-line and shall be as manufactured by Grundfos or
Bell & Gossett. In-line pumps over 3 hp shall be manufactured by Aurora, Armstrong, Bell &
Gossett, Patterson or Taco.

End Suction Pumps
Mechanical seals shall be used. End suction pumps shall be manufactured by Aurora,
Armstrong, Bell & Gossett, Patterson, Peerless or Taco.

Horizontal Split Case Pumps

Mechanical seals shall be used. Typically pumps for services over 25 HP shall be horizontal
split case pumps. Horizontal split case pumps shall be manufactured by Aurora, Patterson,
Peerless, Bell & Gossett, Goulds and Taco.

Vertical Turbine Pumps

Mechanical seals shall be used. Vertical turbine pumps shall be manufactured by Goulds, Bell
& Gossett, Peerless or Floway.

Vibration

To reduce wear and noise, specify that rotating equipment 5 horsepower and larger must be
dynamically balanced, tested and measured by the Contractor for displacement in X-Y-Z
horizontal, vertical and axial directions. To be acceptable, work shall comply with ISO
standards for velocity. Contractor shall provide a report of vibration readings in the closeout
documents.

Pressure gauges
Pressure gauges around the pumps shall be installed with copper tubing (including the manifold

used to check DP across pump and strainer). Reference also Section 23-05-00, 1.14 — Test
Ports & Gauges.
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Section 23 22 00 — Steam & Condensate Specialties

1.01
A.

1.02

1.03

Steam Trap Stations

Steam trap stations shall be located in steam supply piping locations where appropriate in order
to properly drain the condensate from the system. The trap station shall consist of in order: gate
valve- strainer- union- steam trap-union-check valve-gate valve. Float and thermostatic trap
stations will have a test connection with a steam rated ball valve installed after the steam trap.
Install a steam rated ball valve with plug at the strainers. Do not install a bypass line on steam
trap stations. Use Float and Thermostatic traps for pressures below 30psi, and Inverted Bucket
for pressures 30psi and above. Steam traps shall be manufactured by Armstrong or Spirax
Sarco. Steam Supply Line Condensate Drip Legs

The drip leg will have a dirt leg section, extending below the steam trap station take-off that has
blow down line with a steam rated ball valve.

Steam Pressure Reducing Valves and Safety Valves

Steam PRVs shall be manufactured by Spence. All PRV stations, with a final pressure less than
40psig, will use two PRVs in series. In certain cases, two PRVs in parallel are preferred. This is
dependent on the type of building and steam flow rates involved. Consult with Engineering
Services for approval. When reducing the pressure using two PRV’s in series, use an
intermediate pressure of 60psi unless another pressure between 115psi and the final pressure is
required for use in the building.

Steam safety valve set pressures will be based on the system operating pressure protected by
that safety valve. Safety valve set pressures will be 20% or 10psi, whichever is larger, above the
system operating pressure. Safety valve capacity will be based on the capacity of the PRV valve
directly upstream of the safety valve. A sentinel safety valve (a small capacity valve for failure
alert) is required on the intermediate pressure of a two stage pressure reduction station when the
intermediate pressure is confined to the PRV station and not used in the mechanical room or
facility. Steam safety valves shall be vented to the exterior of the building through an acceptable
side wall location or the roof.

Emory operates a 150psig rated steam system. PRVs must be rated for maximum operating
conditions of at least 150psig.

Condensate Receivers

All condensate receivers shall be equipped with duplex pumps and shall be vented to the exterior
of the building through an acceptable side wall location or the roof. Condensate receivers shall
have a full size drain. Piping at the outlet of each pump will include in order union-pressure
gauge-circuit setter-check valve and gate valve. Condensate tank accessories will include a
sight gauge, temperature well with ¥4” insertion temperature gauge, pump suction shutoff valves,
inlet basket strainer. Condensate receivers shall be as manufactured by Aurora, Bell & Gossett,
Marshall Engineered Products (MEPCO), Peerless, Shipco, or Weinman. If the tank will be
recessed into the floor, a minimum 1’ clearance between sides of tank and wall of pit shall be
provided.

All cooling condensate recievers shall have controls or mechanical means of purging water in the
winter months to prevent bacterial and fungal growth in the tanks.

Steam Separators

Install a steam separator at entrance to building downstream from the building steam shut off
valve.

Steam separator must be rated for maximum operating conditions of at least 150psig.

Steam Vacuum Breakers

All steam vacuum breakers will consist of a horizontally mounted “T” frame (Crane 1707 or equal)
check valve. Spring loaded check valves are not acceptable even when supplied by vendor.
Install vacuum breakers on all steam coils and steam heat exchangers.
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1.06  Steam Pressure Gages
A.  All steam pressure gauges will mounted on a siphon tube and include an isolation valve.
B. Place steam gages in appropriate locations including mechanical room entrances, before and
after PRV valves, before and after control valves.

1.07 Documentation Content
A. Include schedules for PRV valves, safety relief valves and steam traps showing size, capacity
and set pressures.

B. Include detail drawings for:
e Medium/High Pressure Steam Supply Drip Leg and Steam Trap Station
e Low Pressure Steam Supply Drip Leg and Steam Trap Station
e Steam Coil Drip Leg and Steam Trap Station
e Shell and Tube Heat Exchanger Drip Leg and Steam Trap Station
e Steam Condensate Return Tank
e Detail drawings to include all the information covered in Sections 23 22 00 and 23 57 00

as part of the drawings or as notes listed with each drawing.
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Section 23 25 00 — HVAC Water Treatment

Preoperational Cleaning of Open and Closed Loops

1.0 General

The contractor shall coordinate with Momar to provide chemicals and labor for the pre-operational
cleaning of all condenser, chilled, glycol or hot water and related equipment piping systems. This cleaning
method is not intended for potable water systems.

2.0 Preparation for Clean-Out
All systems must be prepared prior to the introduction of the chemical cleaner.

1. The Contractor shall velocity flush the pipe system prior to the circulation of chemical
treatment. A bleed-and-feed flush at a flow rate of 10 feet per second is required.

Temporary pumps required to provide the flow velocity shall be provided by the contractor.
Contractor shall provide temporary piping connections to form a closed loop piping system to
achieve recirculation. Contractor shall provide temporary venting as required to enable full fill
of the system. The velocity flush is required only for the steel piping systems. Copper pipe
branch lines shall be isolated from the velocity flush. Pipe mains where they transition from
steel to copper shall be temporarily disconnected and the steel piping looped for recirculation.
A flush consists of moving three times the volume of the system piping through the system at
the required flow rate. Two flushes will be required in all cases. Additional flushes are to be
accomplished as needed. The system being flushed must be displaced with clean water after
each flush.

2. Contractor shall submit a velocity flush plan for review and approval prior to flushing, detailing
the requirements above and including information on the pump to be used for the velocity
flush.

3. Contractor shall flush all systems, including mud from drop legs. The cooling tower basin
must be free of mud, silt and construction debris. Remove, clean and replace all strainers. All
systems shall contain the highest quality of water available.

4. Complete circulation must be achieved during the cleaning procedure. A minimum flow rate
of 2 ft/sec. needs to be maintained to insure that the cleaning chemicals will work properly. All
manual, electrical, air and thermostatic operated valves must be open. All dead end runs
must be looped together with piping not less than 1/3 the size of the run. This piping is to
remain in place until cleaning is complete.

5. A minimum of 1-1/2" ball or gate valve is to be permanently installed in the low point of each
system for the purpose of draining each system.

6. The cleaner shall not require external heat to ensure its effectiveness.

3.0 Chemicals

The cleaning solution shall be formulated to remove light grease, cutting oils, loose mill scale, organics
and extraneous construction debris. The cleaner shall contain, an organic corrosion inhibitor, a
dispersant, and an oil emulsifier. The recommended cleaner shall be TBD. Use TBD to prevent any
foaming. TBD gallon of TBD and TBD per 1000 gallons of system water should be used to treat all of the
piping to remove oil and grease and to permit a uniform passivation film to form. This aids in the
prevention of flash corrosion when the system is most vulnerable to corrosive attack.

4.0 Pre-Operational Cleaning

1. Cooling tower/Closed system -- maintain lowest water level possible in cooling tower sump or
basin.

2. Add recommended quantity of Momar chemical directly into the tower sump or closed loop
system before the recirculating pumps to ensure rapid mixing and distribution throughout the
system. A small amount of antifoam can be used as needed. Refer to MSDS sheets for
safety information.

3. Recirculate both Closed Loop and Cooling Towers for 24-48 hours.
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4. Open and drain mud legs and low points periodically during the cleaning process to sanitary
sewer only.

5. After the cleaning period locate a system drain up stream of the system make up and open
the drain to sanitary sewer only. Allow the system to drain and refill while circulating for 48
hours. Momar will inspect the system water and verify system contents are equal to make up
water. Verifying system flush success.

6. Upon completion of the flush process all system strainers shall be pulled, cleaned and
replaced by contractor.

a. Recharge cooling tower systems with TBD, heating water systems with TBD, and
chilled water systems with TBD

7. A service report will be generated by Momar, certifying that the systems have been cleaned
in accordance with the above procedures and shall be copied to the mechanical contractor. A
copy of the service report will also be forwarded to the associated Emory University Facilities
Management Supervisor.

Closed Systems

1.0 General

Contractor will furnish and install all equipment, chemicals and service necessary to provide a complete
Water Treatment Program. Momar water treatment company shall provide all products and services for
undivided responsibility throughout the warranty period. Provide a minimum of 5 days notice for pricing
services from Momar. This company shall have a regional accredited laboratory, research and
development facilities, plus technical service representatives located within the trading area of the job
site.

The water treatment products and services shall be provided by: Momar

2.0 Chemical Feeding Equipment (Hot/Chilled)

For each closed system the contractor shall provide and install the following apparatus (including isolation
and drain valves): One (1) — Pot Filter/Feeder with filter, TBD. The feeder shall be rated for 200 psi
service. Consult Momar on proper locations.

3.0 Water Treatment Chemicals

Furnish a one year's supply of a liquid closed loop inhibitor for control of scale and corrosion in a closed
recalculating system. A closed loop is a re-circulating system, which has less than 10% makeup/year
when compared to its system volume. A one-year supply of corrosion inhibitor will be provided at start up.
Formulations shall not contain any ingredients that may be harmful to system materials of construction.
The corrosion inhibitor shall contain a multi-functional blend of tolytriazole, anionic polymer and buffering
agent such as TBD for chilled water systems and TBD for hot water systems. Provide MSDS sheets on
all chemical products. No system shall be operated without the benefit of chemical protection. Once the
recommended chemical residual is achieved, any additional chemicals required to re-treat the system due
to water loss or to accomplish other work shall be provided by the Mechanical Contractor.

4.0 Water Treatment Service Program
Provide startup service and monthly service visits to include the following:
Installation and system start-up procedures and recommendations.
Initial treatment dosages.
Training of operating personnel on proper feed and control techniques.
Service visits and consultation meetings monthly with General contractor and HVACr Shop.
Momar to record and maintain all necessary logs and records and submit reports to HVACr
Shop on bi-weekly basis.
6. Any required laboratory and technical assistance (as needed).

agprwONE

5.0 Required Tests
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1. Turbidity (4) times during warranty period (after initial cleaning), 3 months, 6 months, and one

month prior to warranty expiration. Turbidity should not exceed 5 ntu.
Conductivity - monthly

Nitrite or specified corrosion inhibitor - monthly

Bacteria - monthly

Log make up water meter and determine leak rate — monthly

A qualified, full-time representative of Momar will provide all services.

GENIAYN

6.0 Submittals Included for this Spec:
1. Closed Loop Inhibitor
2. One Filter / Feeder pot feeder with filter

Cooling Towers — Open Loop Systems

1.0 General

Contractor will furnish and install all equipment, chemicals and service necessary to provide a complete
Water Treatment Program. A single water treatment company shall provide all products and services for
undivided responsibility throughout the warranty period. This company shall have a regional accredited
laboratory, research and development facilities, plus technical service representatives located within the
trading area of the job site.

The water treatment products and services shall be provided by: Momar

2.0 Chemical Feeding and Control Equipment - Towers
Contractor shall install the following (including all external piping and wiring):

3.0 One (1) — TBD Tower Controller with dual biocide timers and a flow switch
For controlling conductivity and chemical treatment in a re-circulating cooling water systems.

A. Conductivity Monitor -- Will provide linear, temperature compensated measurements directly in
micromhos (umhos) over full scale. There will be four ranges of measurement provided, 0-500
umhos, 0-2000 umhos, 0-5,000 umhos, and 0-20,000 umhos; which shall be field selectable.
Conductivity will be displayed digitally on an easy to read alpha numeric lighted display.
Adjustments for set point, manual-off-automatic operation, and calibration shall be front panel
mounted for easy access.

B. Feed Control -- To allow for changing operating conditions the control shall incorporate the
necessary circuitry and controls for chemical feed:

1) Percentage of bleed time

2) Feed based on metered make-up with a pulse timer & accumulator.

3) Anintegral feed limit timer will be incorporated to prevent overfeed. This timer
shall be

C. Adjustable from a front panel adjustment.

D. Conductivity Probe -- The conductivity probe and flow switch will be pre-mounted and wired to
the controller to simplify installation. The flow switch will interlock the control functions on a low
flow condition.

E. Biocide Feed -- Oxidizing Biocide Feed will be controlled by the conductivity controller. For the
application of a non-oxidizing biocide, the controller will have a biocide selector.

3.1 Two (2) — TBD plus 10-24 gpd and (1) TBD pump for the oxidizing biocide 5-24 gpd,
Pumps shall be furnished with 1/4- /8 inch tubing connections, foot valves and injection
fittings. Contact A and W Technologies for proper sizing.

3.2 One (1) -TBD Contacting head Water Meter and cable complete with dry contact register
sized to meter the maximum makeup water rate of the system. Or meter specified in the
Emory Standards
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3.3 Three (3) — Chemical tanks suitable for mounting chemical fed pumps on top surface with
secondary containment basins. Material composition shall be white polypropylene. Label
shall be placed on secondary container specifying capacity in gallons. Contact Momar for
sizing.

4.0 Water Treatment Chemicals

Furnish a one year's supply of the recommended inhibitor and biocide for control of scale, corrosion, and
fouling in the open recirculating system. A one year supply of inhibitor, non-oxidizing and oxidizing biocide
shall be provided at start up. The inhibitor shall be a multi-functional blend of Organic Phosphate (HEDP),
Zinc, Tolytriazole (TT), Dispersant, and molybdenum Tracer to simplify testing and control of the program.
The recommended inhibitor shall be TBD. The recommended oxidizing biocide shall also be a liquid
“stabilized” bromine such as TBD. The recommended non-oxidizing biocide shall be also liquid form such
as TBD. Biocide products recommended shall be properly registered with the Environmental Protection
Agency and EPA registration number shall be clearly shown on all product literature and drum labels. To
ensure operator safety all chemical products shall be provided in liquid form for direct feed from Momar
tank to the cooling system. Provide MSDS Sheets on all chemical products. No systems shall be
operated without the benefit of an operational chemical feed system. Momar shall certify that the system
is fully functional and ready for operation prior to HVACr equipment being placed into operation.

5.0 Water Treatment Service Program

Provide startup service and weekly service visits to include the following:

Installation and system start-up procedures recommendations.

Initial treatment dosage recommendations.

Training of operating personnel on proper feed and control techniques.

Service visits and consultation meetings weekly with HYACr Shop and General contractor.

A and W Technologies to record and maintain all necessary logs and records and submit reports
to HVACr Shop on weekly bases. Reports should be delivered via email to the HVACr Shop and
logs maintained on

F. Any required laboratory and technical assistance (as needed).

moow>»

A qualified, full-time representative of Momar will provide all services.
A. Product - Conductivity Controller
B. Product - Contacting Water Meter
C. Product - Corrosion Coupon Rack
D. Product - Chemical Metering Pumps

6.0 Submittals Included for this Spec:
Cooling Tower Inhibitor
Cooling Tower Biocide
Conductivity Controller
Contacting Water Meter
Chemical Metering Pumps
Corrosion Test Rack

ok~ wNE

Expectations and Requirements

1.0 Expectations
The intent of this document is to insure that all mechanical systems requiring water treatment are flushed,
cleaned and treated in a timely manner for proper system operation.
1.1. It shall be the general contractors responsibility to coordinate communication between all
parties involved in the installation of mechanical systems requiring flushing, cleaning, and
the introduction of water treatment chemicals effectively coordinate these processes.
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1.2. The General Contractor will utilize Emory University's “New Building Chemical Station Turn
Over” found at the end of this section to insure that all above sequences were followed.

1.3. It shall be the General Contractors responsibility to insure that no system in whole or part is
operated for more than a period of two days before proper water treatment is brought on
line.

1.4. Any mechanical system requiring flushing, cleaning, or treatment that is brought on line in
part can be flushed in part. Said systems must not be operated in whole until flush is
signed off. Systems operated as a whole without proper flushing, cleaning, and treatment
sign off will require an entire system flush.

2.0 Requirements

The following requirements must be documented on the Emory University New Chemical Station Turn
Over Form, attached within this section. The A/E should incorporate this form, along with the
requirements of this section, into the project specifications.

2.1 Emory University understands that prior to system start-up, flushing and leak testing are
required prior to treatment. However, beyond this period, if systems are allowed to operate
untreated or with inadequate protection for more than a period of 48 hours, the General
contractor must provide an extended warranty period for system. This section is designed
to insure that immediately after flushing, chemical passivation and cleaning will occur,
followed by continuous chemical treatment.

2.2 The General contractor will be responsible for any cost incurred for the re-flushing and/or
re-cleaning and treatment of any system allowed to run untreated or with inadequate water
treatment. This shall include chiller condenser, evaporator tubes, and cooling towers.

2.3 Upon completion of open and closed loop systems, systems shall be treated as per
specifications or drained and secured until placed into service.
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New Building Chemical Station Turn Over

Make Up Water Analysis Date: / /
Analysis filed at HVACr Dept. Date: / /
Volume Study Completed and Filed at HVACr Dept: / /

Piping Chemically Cleaned and Passivated
Hot Water Loop Date / /
Chilled Water Loop Date: I
Condenser Water Loop Date: /[

Certificates filed at HVACr Dept. Date: / /

Chemical Treatment of Loops

Coupon / TBD controller Rack installed / /

Chemical feed tanks and pumps installed / /

Pot feeders installed: / /

Chemicals Delivered: Biocide: / / Corrosion Inhibitor: / /

Chilled Water Loop Treated / /

Heating Hot Water Loop Treated / /

TBD inhibitor system start up: / /

Coupons installed in rack: / /

Coupon receipts dated and filed at Emory HVACr Dept. / /

Date Mechanical Systems Started

HOT WATER PUMPS: / /
CHILLED WATER PUMPS: / /
CONDENSER WATER PUMPS: / /
COOLING TOWER: / /

CHILLER/S: / /

Chemical station operation, maintenance, and components are the responsibility of
Chemical vendor until date:__ / /

Chemical logs for one year turned over to HVACr Dept. O YES O NO

HVACr Shop personnel training date completed: / /
Conducted by:

Turn Over of Chemical Station to HVACr Dept
Chemical rep: Date: /I
HVACT personnel:

JOB TURN OVER SIGN OFF:

Emory Project Manager:
General Contractor:

Chemical Rep:
HVACTr Personnel:

23 25 00 - Attachment - New Building Chemical Station Turn Over
Emory University | Planning, Design, and Construction| Design & Construction Standards
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Section 23 30 00 — HVAC Air Distribution

2.01

2.02

3.00

3.01

3.02

Access Panels and Doors in Ductwork

Access doors shall be specified as low leakage. Access doors and panels must be appropriate
size for intended purpose. Show location and sizes of access doors and panels on Contract
Documents and do not assume Contractor will provide the correct size or the correct locations.
Provide access doors and panels for all valves, dampers, at both sides of booster coils, at VAV
boxes, at all control devices, and elsewhere needed. Provide access panels in terminal units
and/or ductwork to access the entering air side of hot water coils; access must be adequately
sized for cleaning the surface of the coil. An access panel with viewing window is required
downstream of duct mounted humidifiers.

Humidification

A. If humidification is used, locate downstream of the cooling coil unless simultaneous
humidification and cooling is not allowed.

B. Unless otherwise denoted, humidifiers should be disabled during the cooling season. The use
of steam grids for non-critical spaces is preferred in lieu of steam separators.

C. ltis typical to use direct injection steam as the means for humidification. The chemicals used
for water treatment at the Central Steam Plant are FDA approved. Documentation and
research materials can be supplied to the Engineer on the use of the steam for direct contact
humidification. The Engineer shall review these documents as appropriate and select the
best method.

Fan Belt Information
Provide a label on the casing of the equipment indicating the belt size required.

Air Filter Installations

A. Low pressure drop high efficiency MERYV 13 bag filters shall be used whenever possible.

B. The replacement air filters to be utilized for air handling equipment will be the American Air
Filter (AAF) brand. The Contractor shall provide with the O&M manuals, a listing of the air
filters utilized. This should be an itemized listing for each piece of equipment and should
include the filter description, the American Air Filter part number, and quantity of each type
filter required. The local AAF representative will provide this data upon request in the form of
a letter certifying the filter sizes and AAF part numbers for each device. To initiate this
activity, the Contractor should provide the local AAF representative with a “Filter Change
Schedule”. The letter from AAF should become part of the project documents and a copy
included in the O&M manuals.

C. The Contractor should provide a tag including the “AAF part number”, “filter quantity” and
“filter size”. The tag should be affixed to the air-handling unit near the filter access door.
“Stick-On” tags are available from American Air Filter.

D. If 1" filters are used in any equipment they should be the standard sizes stocked by Emory
University as seen below.

E. If 2" filters (30% efficiency) are used in any equipment they should be one of the following
sizes; 12x24x2, 15x20x2, 16x20x2, 16x24x2, 16x25x2, 18x24x2, 20x20x2, 20x24x2,
20x25x2, 24x24x2. Air filters supplied with equipment do not need to be manufactured by
AAF. Nor does the replacement filter installed by the Contractor just prior to substantial
completion. These filters must just match standardized and stock size requirements.

Duct Floor Penetrations

For all duct floor penetrations in mechanical rooms, the Contractor shall install a 4” high curb
around the duct penetration. The ductwork shall be sealed to this curb in a water-tight manner.
The Engineer shall make sure that the requirement for the 4” high curb is noted on the
Architectural drawings since the General Contractor is usually responsible for this requirement.
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3.03 Low Pressure Duct Take-offs
When possible, use 45 degree, rectangle-to-round take-offs. Take-off should have an integral,
manual balancing damper with a damper handle stand-off. Stand-off should have a position
indicator and locking quadrant. Spin-in connections may be used; however, the use of “scoops”
is prohibited. If a balancing damper is not integral to the take-off, a manual balancing damper
must be installed downstream of the duct connection.

3.04 Terminal Units

A. These include variable air volume, constant volume, and fan powered induction units or
similar devices. Emory prefers to use ASHRAE 36 compliant VAVs with re-heat in lieu of fan
powered terminal units. (This approach has proven to be more energy efficient and less
expensive to maintain.) VAVs should be designed to modulate in heating mode between a
minimum and a maximum air volume. VAV reheat coils should be sized to discharge a
minimum of 95F LAT with 160 degrees F entering hot water. Valves and drain connections
are to be provided for heating and cooling coils to allow isolation for service and removal.
Strainers shall be included at all hot water coils. Devices located above suspended or hard
ceilings must be accessible for maintenance and service. If PIUs must be incorporated into
the design, Fan powered parallel is preferred. Racks designed for one inch MERYV 8 filters
must be provided for all units, and sufficient room must be provided to allow filters to be
replaced without bending the filter. In addition, sufficient room must be provided to allow the
coils to be cleaned, fans to be replaced, and the controls to be serviced. Fan blades and
blower wheels are to be constructed of aluminum or galvanized steel. A minimum 40va,
24vac control transformer shall be provided from the factory for each terminal unit and wired
by Division 26 in the field with a toggle switch disconnect. Terminal units shall be as
manufactured by Carrier, Krueger, Metal-Aire, Price, Tempmaster, Titus, Trane, York, Tuttle
& Bailey or Envirotec.

B. Each manufacturer has requirements regarding the length of straight inlet duct upstream the
airflow station. Ensure the plan view layout accounts for the straight inlet requirements of the
design basis equipment. Flexible duct used as part of the inlet connection shall be a minimum
of 12 inches in length and a maximum of 24 inches. Require in the specifications that the
mechanical contractor coordinate all manufacturer recommended clearance requirements
and straight inlet duct length if the design basis equipment is not installed.

C. Terminal unit interior liner must be selected as fiber-free. Elastomeric Foam preferred.

3.05 Duct Sealants
Use water based, non-fribated, low VOC duct mastic/sealants that meet LEED general emissions
requirements, if possible.

3.06 Smoke Dampers
Access to smoke damper actuators can be problematic. For smoke dampers in non-ducted
return air openings, consider the type with the actuator in the airstream. Provide for access to all
duct mounted smoke damper actuators and ensure the actuator can be removed from the
damper rod without conflict.

3.07  Flexible Duct
Where used to connect low pressure ductwork to supply/exhaust grilles, flexible duct shall be no
longer than eight feet. Where used to connect medium pressure duct to terminal units, flexible
duct shall be a minimum of 12 inches in length and a maximum of 24 inches.

3.09 Manual Volume Dampers

Where manual volume dampers are installed above ceilings, contractor must attach an 18 inch
minimum length pink survey ribbon from handle to assist TAB contractor with locating MVD'’s.
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Manual volume dampers must also be in the full open position when installation is complete by
contractor.

3.10 Snap-Lock Seams
The use of snap-lock seams is prohibited for all medium pressure ductwork. When snap-lock
seams are used for low pressure duct, all longitudinal seams must be sealed.

3.11 Re-heat Coils

Hot Water/Steam re-heat coils that are not integral to a terminal unit must be designed and/or
installed to ensure uniform air flow across the entire surface of the coil.
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Section 23 50 00 - Central Heating Equipment

2.01  Central Steam System

A. Most areas of the campus and hospital are served by the Central Steam Plants’ five 100,000
PPH (pounds per hour) boilers. Steam is generated and distributed at 115 psig. The system
is rated at 150 psig and all components used that could be exposed to full steam pressure
shall have a 150-psig class rating.

B. New construction and renovation projects, as applicable, shall attempt to realize increased
levels of energy performance that contribute to achieving the required Energy and
Atmosphere Prerequisite Minimum Energy Performance credit and possibly Energy and
Atmosphere Credit Optimize Energy Performance under the current LEED rating system.

2.02 Independent Heating Systems
In areas where steam from the Central Steam Plant is not available, natural gas is the preferred
method of providing heat. Typically hot water boilers as manufactured by, RayPac, Ruud, and
Lochinvar are used. Bigger boilers shall be as manufactured by Cleaver Brooks or Owner
approved alternates. Where advantageous, condensing boilers shall be utilized.

2.03 Expansion Control
Control expansion stresses with the piping configuration and with piping expansion loops to the
greatest extent possible. Where necessary use slip joint type expansion joints as manufactured
by Advanced Thermal Systems.
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Section 23 57 00 — Heat Exchangers for HVYAC

1.01  Steam Coils for Preheating Air

A. Preheat coil steam and condensate piping will be per manufacturer recommendations.
Preheat coils will be standard coils with vertical tube, steam manifold at top and condensate
manifold at bottom. Coils must have vacuum breakers at coil steam inlet consisting of a “T”
frame (Crane 1707 or equal) check valve mounted horizontally. Condensate drip leg will be
at least 18” with full size pipe diameter from condensate outlet to steam trap. Reduce the
piping diameter as needed from the condensate outlet to the steam trap near the steam trap.
Condensate piping will allow for gravity flow with no pressure differential.

B. Steam traps for modulating control at 30psi or less steam supply will be sized for full load at
1/2psi pressure differential. Check valves will be “T” frame type to minimize flow restriction.
Cails typically operate in “stall” which provides no steam pressure to force condensate
through steam trap and check valve.

1.02  Steam Coils for Heating Air

A. Heating coil steam and condensate piping will be per manufacturer recommendations. Coils
with modulated steam supply must have vacuum breakers at coil inlet consisting of a “T”
frame (Crane 1707 or equal) check valve mounted horizontally. Condensate drip leg will be
at least 18” with full size pipe diameter from condensate outlet to steam trap. Reduce the
piping diameter as needed from the condensate outlet to the steam trap near the steam trap.
Condensate piping will allow for gravity flow with no pressure differential.

B. Steam traps for modulating control at 30psi or less steam supply will be sized for full load at
1/2psi pressure differential. Check valves will be “T” frame type to minimize flow restriction.
Cails typically operate in “stall” which provides no steam pressure to force condensate
through steam trap and check valve.

1.03 Shell and Tube Steam to Hot Water Heat Exchangers

A. Steam supply and condensate removal piping will be per manufacturer recommendations.
Shell side heat exchangers will have vacuum breaker consisting of a “T” frame (Crane 1707
or equal) check valve mounted horizontally. We do not accept manufacturer supplied spring
loaded vacuum breakers. Condensate drip leg will be at least 18” with full size pipe diameter
from condensate outlet to steam trap. Reduce the piping diameter as needed from the
condensate outlet to the steam trap near the steam trap. Condensate piping will allow for
gravity flow with no pressure differential.

B. Steam traps for modulation control at 30psi or less steam supply will be sized for full load at
1/2psi pressure differential. Check valves will be “T” frame type to minimize flow restriction.
Shell and Tube heat exchangers typically operate in “stall” which provides no steam pressure
to force condensate through steam trap and check valve.

C. Water-side pressure relief valve will be ASME Code Section IV set for 125 psig and with
rated capacity of the corresponding heat exchanger.
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Section 23 60 00 — Central Cooling Equipment

Chilled Water
1.01  Chilled Water System

A. The greater part of the main campus is served by a two pipe chilled water system originating
in one of our three main central chiller plants. These plants are designated as the WMB
Chiller Plant, the Quadrangle Energy Plant, and the Michael Street Chiller Plant. Each plant
has specific design considerations that must be taken in account during the individual project
design.

B. For projects outside of the Main Campus, project specific decisions must be made to
determine the best cooling system for the project. Consult with Engineering Services during
Feasibility or Schematic Design.

C. New construction and renovation projects, as applicable, shall attempt to realize increased
levels of energy performance that contribute to achieving the required Energy and
Atmosphere Prerequisite Minimum Energy Performance credit and possibly Energy and
Atmosphere Credit Optimize Energy Performance under the current LEED rating system.

1.02  Central Chilled Water System Characteristics
Water is typically distributed at 42 degrees F during most of the year. Three of the Central Chiller
Plants have a waterside economizer that can be used during the winter months when outside air
temperatures are low. During that time the chilled water temperature can rise as high as 50
degrees F before mechanical cooling is staged on. End use equipment such as coils should be
designed for 44 degrees F chilled water supply temperature. The design chilled water
temperature differential of end use equipment should be a minimum of 10 degrees F and should
match the coordinating chiller. Consult Engineering Services for questions.

Products
2.01  Chillers
A. Referto Section 23 64 16 for a specification for electric centrifugal water chillers. Other
chillers to be used are application and location specific. Chillers to be used include scroll,
reciprocating, and screw. Check with Emory University Engineers in the schematic design
and design development phases. Chillers shall be manufactured by Carrier, Trane or York.
B. Refrigerant monitors shall be as manufactured by MSA (Model Chillguard RT), Yokogawa, or
Bacharach.

2.02  Split DX Systems & Package Units
The system shall have a SEER rating no less than current code requirement. When the air-
handling unit is located above a suspended ceiling, include a secondary condensate containment
pan tied into the primary condensate drain. However, the secondary pan shall not block service
or maintenance access to the unit. Slope the secondary drain pan to the drain side. A float switch
to turn the unit off in case of primary drain pan stoppage can be used in lieu of the secondary
pan.

2.03 Packaged Terminal Air Units (Through Wall Units):
These systems shall be manufactured by Trane, General Electric, Carrier or American Standard.
In general, the system shall be a heat pump with supplemental electric strip heat.

2.04  Environmental and Cold Rooms
Environmental and cold rooms shall be manufactured by Environmental Growth Chambers,
Climate Technology and Hotpack. Domestic water backup must be provided for all processed
chilled water applications.

2.05 Packaged Air Conditioning Systems
These systems shall be manufactured by Trane, Carrier or York.
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Section 23 63 13 — Refrigerant Condensers

1.01  Unless approved by Emory University Engineering, all air cooled refrigerant condensers shall be
designed for a minimum of 105 degree ambient temperature. Higher ambient temperature design
can be warranted in certain applications. All condensers shall contain king valves, solenoid
valves, Low pressure cutout protection, Liquid Line filter driers, and sight glasses.
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Section 23 64 16 — Centrifugal Water Chillers

This section is meant to clarify specific criteria for a water cooled centrifugal chiller. The
Engineer should review the chiller type early in the project with Energy & Utilities. Additional
types to be considered depending on the application include air cooled chillers, magnetic bearing
chillers, heat recovery chillers, etc. The Engineer shall be responsible for reviewing this
document and using sections or concepts as they might apply to the particular project.

PART 1 - GENERAL
1.01 DESCRIPTION

A. General provisions and other HVAC systems are specified in other Sections of Division 23.

B. HVAC commissioning is specified in Section 01 91 13, Building Commissioning Requirements
and Section 23 08 00, Commissioning of Mechanical Systems. These Sections include
responsibilities and obligations in support of the commissioning process specified therein.

1.02 PROPOSALS

A. Proposals will be evaluated by the Owner and Engineer with consideration toward first costs, full-
load and part-load energy efficiency, delivery schedule, and compliance with LEED NC Energy
and Atmosphere Credit, Fundamental Refrigerant Management.

B. Proposals for centrifugal chillers shall include the following information:

1. Lump sum cost to furnish, assemble, start up, and perform training for the chiller as

specified and scheduled herein.

2. ARI computer selection printouts for proposed chillers, including ARI certified Non-
Standard Part Load Value (NPLV). Selection copy shall identify all components such as
tube bundle sizes, tube material, thickness and configurations, gear sets, compressor
identification, impeller size and type, and other data to completely identify machine
components.

Dimensional information including overall chiller width, length, and height.

Written statement indicating minimum evaporator flow per chiller.

Written statement indicating pounds of refrigerant charge to be provided per chiller.

Written statement regarding the available delivery schedule for the chillers.

Written statement listing deviations, if any, from these Specifications. If no deviations,

provide statement as such.

Written statement acknowledging that the chiller manufacturer understands that the

anticipated award date is and the anticipated delivery/installation

date is .

C. Multiple proposals for alternative chiller models from the same manufacturer will be acceptable

and are encouraged.

Nouohkw

©

1.03 QUALITY ASSURANCE
A. Conform to the following:

1. International Energy Conservation Code-2006 with Georgia State Amendments-Latest
edition.
2. International Mechanical Code-2006 with Georgia State Amendments-Latest edition.
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B. Warranty:

1. The chiller and starter shall be factory warranted against defects in material and labor,
including refrigerant, for a period of 15 months from the date of factory startup or 18 months
from date of delivery, whichever occurs first. An extended parts only warranty shall be
provided for the motor compressor gearbox assembly (to include shaft seals) for 5 years
from startup, not to exceed 5 years and 6 months from shipment. All parts covered under
this extended warranty shall be delivered F.O.B. jobsite with full freight allowed.

C. Chiller Factory Performance Test:

Note to Engineer: Chiller performance test will not be required for each project. A chiller
performance test will be required depending on the manufacturer, the specific chiller
model and our experience with that model. Please consult with Emory Engineering
Services.

1. Afactory chiller performance test shall be provided. The chiller shall be tested at the
Manufacturer's factory in accordance with the latest edition of the American Refrigeration
Institute standard ARI 550 on a laboratory type calorimeter to check and verify unit
performance including capacity (tons and kW), vibration, operating controls and safety
cutout performance. The Owner shall be given written notice ten (10) days prior to the
performance of this test. The test shall be witnessed by the Owner or the Owner
representative. The Manufacturer shall provide to the Owner a notarized certification,
signed by an officer of the company with authority to legally bind the company, of this test
prior to the contractor's invoicing/payment request.

2. The factory performance test shall be performed at a minimum of four unique operating
points, which, unless otherwise directed in writing by the purchaser, shall be the same
operating points, and corresponding conditions as defined by the ARI standard as required
to develop the actual Non-Standard Part Load Value (NPLV). In addition to these four
certified test points, the manufacturer shall provide a demonstration, including test data, of
stable operation without surge and without stall at 40% load and 85 degrees condenser
water temperature.

3. Upon completion of the test(s) the Manufacturer shall calculate the actual Non-Standard
Part Load Value (NPLV) and submit it as a part of the documentation to the Owner with a
copy forwarded to the Engineer.

4. Please include all costs associated with performance testing as a breakout option price.

PART 2 - PRODUCTS

2.01

CENTRIFUGAL CHILLERS

Hermetic or open centrifugal type, designed and constructed in accordance with ASHRAE 15-
2007, complete with compressor, motor, lubrication system, heat exchangers, purge system,
insulation, motor controller, control panel, refrigerant charge, oil charge, and steel mounting base
with maximum of four assembly mounting points.

Refrigerants: R-123 or R-134A.

Rating certification: capacity rating shall be certified in accordance with ARI 550/590-2003. A
direct copy of the ARI computer selection printout at each of the conditions specified herein
shall be provided to the Architect upon request.

Chillers shall be designed to operate continuously without surge, pulsation, or hot-gas bypass at
design leaving chilled water temperature at all of the following conditions:

1. Throughout a load range from 100% to 15% load with condenser water conditions that vary
from 85°F at full load to 65°F at 15% load with maximum condenser water design flow rate.
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2. Throughout a load range from 100% to 40% load with condenser water conditions that are
constant at 85°F with maximum condenser water design flow rate. The chiller manufacturer
may be asked to demonstrate this capability in the same factory performance test specified
herein. If the chiller manufacturer has to use hot-gas bypass to meet these performance
conditions, the chiller manufacturer shall define the full boundary of the operation of the
hot-gas bypass using graphical means.

3.  Throughout a load range from 100% to 15% load with condenser water conditions that are
constant at 70°F with maximum condenser water design flow rate.

E. Compressor: centrifugal type complete with rotor assembly, impeller, and capacity control. The

rotor assembly shall consist of a heat-treated alloy steel drive shaft and impeller shaft with
lightweight high strength, cast aluminum, fully shrouded impeller. The impeller shall be balanced
for balanced thrust and be static and dynamically balanced and over speed tested for smooth
operation. Capacity control shall be provided by fully modulating variable inlet guide vanes. The
kW input at 15% of the rated machine tonnage capacity shall not exceed 25% of full-load rated
kW.

F. Motor: refrigerant- or air-cooled, 2-pole squirrel cage induction type designed in accordance with
Part 31 of NEMA MG 1-2006 (R2007) for use with variable frequency drives. The motor kW input
shall not exceed nameplate rating. Starting inrush current shall not exceed one-third of nameplate
locked rotor current rating. Motors shall have a certified minimum efficiency of 94% and a minimum
power factor of 0.90 at full load. Units shall be designed to prevent refrigerant contamination in the
event of a motor failure. Refrigerant cooled hermetic motor/compressor assembly motors must
utilize motor winding temperature RTD’s, one per phase, interlocked with the chiller control
panel for unit safety shutdown and display the motor winding temperature at the chiller
control panel. The motor shall include motor shaft grounding rings (Aegis or Owner approved
equal) and/or other methods to control motor shaft electrical currents to prevent motor bearing
fluting and other deterioration.

G. Lubrication system: unit shall be provided with a factory-installed means of oil recovery under low-
load and low-head conditions including the internal electric circuit for the oil heater.

H. Heat exchangers: shell and tube type with seamless nonferrous tubes designed in accordance
with ANSI/ASHRAE 15-2004. Vessels shall also be designed, constructed, certified and stamped
in accordance with ASME BPVC-VIII-1-2010 for a minimum water side rating of 150 psig working
pressure. Where internal enhancement of tubes is provided, it shall be spiral rifling to permit
brush cleaning. Upon Owner request, the chiller manufacturer shall provide tube samples for
each heat exchanger. The refrigerant side shall be tested at 1.5 times the maximum working
pressure. The water side shall be tested at 1.5 times the maximum design working pressure.
Heat exchangers shall include waterside taps for vents and drain connections. Shells shall be
formed of carbon steel plate. End sheets and intermediate tube supports shall be carbon steel
and drilled for tube installation. Intermediate tube supports shall be 0.375" thick, spaced no
more than 4 feet apart, welded to the vessel shell, and fully self-supporting. Each tube shall be
roller expanded in the tube sheets providing a leak proof seal. Each tube shall be individually
cleanable and replaceable.

1. Evaporators:
a. Tube Thickness: not less than 0.028" wall thickness at root of fins and not less than
b. 0.046" wall thickness at tube land.
c. Design Fouling Factor: 0.0001 ft2-°F-h/Btu
d. Maximum water velocity in tubes: 12 feet per second.
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e. Evaporator water velocity shall be selected for variable flow with minimum flow as
indicated on the Drawings.

f.  Suction baffle or aluminum mesh eliminator shall in the evaporator be provided to
prevent liquid carryover into the compressor.

g. Sight glass shall be provided and located such that the proper refrigerant charge is near
the center of the glass with the unit off.

h. Qil eductors, capable of returning oil to the oil sump, shall be provided on the

i. evaporator

j- Standard water boxes with removable water heads that permit brushing of tubes from
either end of chiller.

Condensers:

a. Tube Thickness: not less than 0.035" wall thickness at root of fins and not less than
0.046" wall thickness at tube land. Condenser tubes shall have no more than 16 rib
starts per inch.

b. Design Fouling Factor: 0.00025 ft2-°F-h/Btu

Maximum water velocity in tubes: 12 feet per second.

d. Marine water boxes with removable cover plates and side piping connections designed
for tube inspection and cleaning without removing piping. End plates of condenser
boxes shall be attached to davits that are part of and attached to the machine.

13

I.  Purge systems: For chillers using refrigerant R-123, the chiller manufacturer shall provide a high-
efficiency, air cooled, refrigerated purge system for each chiller, either factory installed or field
installed by the chiller manufacturer. The purge shall include the following features and
capabilities:

1.

Both automatic and manual operating modes. Air shall be purged and refrigerant returned to
the system automatically in either mode.

Operation to be independent of chiller operation such that manual purging may occur
without operating compressor, oil pump, and/or water (chilled or condenser) pumps.
Minimum purge efficiency shall provide for exhausting a maximum of 0.8 pounds of
refrigerant per pound of air purged when the chiller is operating at a 100°F condensing
temperature at standard room conditions.

Purge shall be refrigerated to maintain a maximum dew point (dryness) in the chiller at
normal operating conditions of 10°F.

Provide for collection, storage, measurement, and manual removal of water. A filter dryer is
not a substitute. Provide a sight glass with moisture indicator.

Provide an alarm light with relay for remote monitoring for detection of excessive purging.
Refrigerant being returned to the machine shall be piped through a replaceable core,
desiccant filter/dryer.

Provide a complete control system mounted in a self-contained control cabinet and
include an elapsed run-time meter, timers, switches, indicating lights, diagnostics, and
safeties for a complete and functional system.

Chiller mounted automatic, intermittent operation. For water cooled units, provide water for
operation of unit while machine is shut down. Unit shall be high efficiency, refrigerated with
independent circuit from chiller.
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J. Refrigerant isolation valves shall be provided on all types of chillers to facilitate the removal of the
refrigerant charge. Refrigerant isolation valves shall be used at all points where sensors and field
devices are mounted. All devices shall be able to be replaced and/or serviced without the loss of
refrigerant or the introduction or air into the unit. If applicable for the chiller, provide refrigerant
isolation valves to store the entire refrigerant charge in either the evaporator or condenser

K. Insulation: factory-applied 0.75" flexible elastomeric sheet secured with full coverage of adhesive.
Insulation shall cover the evaporator shell, evaporator water boxes, and all surfaces subject to
condensation a