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Preliminary Audit Preliminary Audit 
AuditorAuditor’’s Toolss Tools

AgendaAgenda



What is an audit?What is an audit?

An evaluation of energy consumption to An evaluation of energy consumption to 
conserve energy conserve energy ““$$””

Presenter
Presentation Notes
Outcomes- energy savings defined, address comfort  problems, get rebates

(How do you collect data)



Why Do an Audit?Why Do an Audit?

Save MoneySave Money
Improve EfficiencyImprove Efficiency
ConservationConservation
Improve Building PerformanceImprove Building Performance
Address Comfort ProblemsAddress Comfort Problems
Pursue Utility IncentivesPursue Utility Incentives



WhoWho’’s Doing the Audit?s Doing the Audit?

What are their goals? What are their goals? 
Motive varies depending upon auditorMotive varies depending upon auditor



Goal

Strengths- 
from 

customer 
viewpoint

Weakness

Local 
Utility

Vendor Maintenance 
contractor

Energy 
Efficiency 

Service 
Provider

Hired 
auditor

Quantify 
savings
Promote 
rebates

Sell 
equipment, 
use rebate 
programs

Sell services, 
reduce bills, 

solve operating 
problems

Lower 
overall 

energy bill, 
use rebates

Investigate 
specific 

problems

Free 
service, 
realistic 
savings

Free service, 
realistic 
savings , 

applies for 
rebates

Familiarity with 
building systems 
and equipment

Packaged 
energy 

services

Specific 
problems 

uncovered  
and 

analyzed, 
(systems 
approach)

Preliminary 
audit only

Building 
Specific 

operation
Focused, on 
their systems

Building 
Specific 

operation
Expensive-



The Preliminary AuditThe Preliminary Audit 
WhatWhat’’s Done?s Done?

Interview the facility manager and facility Interview the facility manager and facility 
engineerengineer
Walk through the facilityWalk through the facility
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Presentation Notes





Questions for Facility Manager $$Questions for Facility Manager $$

Ownership?Ownership?
Future plans?Future plans?
Audit goals?Audit goals?
Available budget? Available budget? 
Drivers Drivers ––process? process? 
energy cost?energy cost?



Facility EngineerFacility Engineer-- 
Documented InformationDocumented Information

Types of process Types of process 
systems?systems?
Facility age?Facility age?

Operating schedules?Operating schedules?
Types of lighting and Types of lighting and 
HVAC systems?HVAC systems?
Any equipment operation Any equipment operation 
that could be improved that could be improved 
with energy conservation with energy conservation 
measures?measures?



The Facility WalkThe Facility Walk--ThroughThrough 
What to Look for and document What to Look for and document 
ProcessProcess
ControlsControls
MechanicalMechanical
LightingLighting
Plug LoadsPlug Loads
Building ShellBuilding Shell

Presenter
Presentation Notes
Take notes-legible and clear
Look for inefficiently operating equipment
Identify equipment  types, models, capacities, operating hours, operating conditions
Operating questions--
Are there equipment operating problems eg. Does the mechanical equipment operate at low load surge conditions?  Are there frequent burnouts on lighting fixtures?




Process ChangesProcess Changes--examplesexamples

Ultrafine bubble diffusersUltrafine bubble diffusers
Dissolved oxygen automatic controlDissolved oxygen automatic control
Selector to reduce solids from  the primary Selector to reduce solids from  the primary 
treatmenttreatment
Disinfection system changesDisinfection system changes



ControlsControls

Dissolved Oxygen controlDissolved Oxygen control
Improved blower sequencingImproved blower sequencing
Blower controlsBlower controls-- suction throttling, VFDssuction throttling, VFDs
Pump VFDsPump VFDs



MechanicalMechanical
PumpsPumps
MixersMixers
HVAC upgrades/ economizersHVAC upgrades/ economizers
Heating SystemsHeating Systems
Premium Efficiency MotorsPremium Efficiency Motors



Heating Systems- Air- 
conditioning

Is natural gas available to replace 
inefficient electric resistance heating?

Occupancy sensor T-stat?



Heating SystemsHeating Systems-- BoilersBoilers
Boiler TuneBoiler Tune--upsups
EconomizersEconomizers
Blowdown Conductivity control Blowdown Conductivity control 
maintenancemaintenance

Presenter
Presentation Notes
Tune and adjust steam boiler
Annual procedure 
Burner tips cleaned, fuel orifices inspected and cleaned 
Adjust fan damper linkage, and possibly modify cam on fuel valve to minimize excess air over firing range 
Tools required boiler stack gas analyzer 
Combustion efficiency improvements 0.04% efficiency improvement for every 1% of excess air at 300 F stack temp 
.08 % efficiency improvement for every 1% excess air at 500 F 
Conservative improvement 3% 




Heating SystemsHeating Systems--

Thermal InsulationThermal Insulation
Steam TrapsSteam Traps



MaintenanceMaintenance

Motors:  Motors:  
replace with high efficiency motors on replace with high efficiency motors on 
burnoutburnout
Improved Maintenance:  Improved Maintenance:  
clean filters, belts, clean heat exchangersclean filters, belts, clean heat exchangers

Presenter
Presentation Notes
If you plan to replace a chiller, consider  advancements such as new technology frictionless centrifugal chiller, oversized condenser and cooling tower
Smaller, modular chillers (multistak)
Smaller, more responsive modular boilers



Lighting Opportunities Lighting Opportunities 
Fluorescent  relamp and delampFluorescent  relamp and delamp
Metal halide to fluorescentMetal halide to fluorescent
SkySky--lighting  and day lighting with dimmable lighting  and day lighting with dimmable 
ballastsballasts



Delamp and Add ReflectorsDelamp and Add Reflectors



Metal Halide to FluorescentMetal Halide to Fluorescent



Sky Lighting and Dimmable Sky Lighting and Dimmable 
BallastsBallasts



Automated ControlsAutomated Controls

For lighting:For lighting: 
photo sensors w/dimmable ballasts, timephoto sensors w/dimmable ballasts, time-- 
clocks, occupancy sensorsclocks, occupancy sensors

Presenter
Presentation Notes
Is it time to upgrade the control system for your facility?  Consider adding performance monitoring features that let you trend equipment energy consumption and fine tune its operation.



Automated ControlsAutomated Controls-- Night VisitNight Visit
Identify equipment that is in operationIdentify equipment that is in operation


 

Night ventilationNight ventilation
Identify areas that are in useIdentify areas that are in use
Identify potential phantom loadsIdentify potential phantom loads
Observe/interview custodial crewObserve/interview custodial crew
Observe/test controlsObserve/test controls


 

SweepsSweeps


 

Occupancy sensorsOccupancy sensors


 

Air side economizerAir side economizer

Presenter
Presentation Notes
Thermal storage should be on at night



Plug Load conservationPlug Load conservation

Plug Load ControllersPlug Load Controllers


 

for refrigerated beverage dispensersfor refrigerated beverage dispensers


 

for computer monitors for computer monitors 



Energy Manager SoftwareEnergy Manager Software

Remote control of power features of Remote control of power features of 
networked PCsnetworked PCs



Building ShellBuilding Shell
Window film or awnings:  (Except North) Window film or awnings:  (Except North) 
Leaks:  doors and windowsLeaks:  doors and windows
Insulation:  roof and wallsInsulation:  roof and walls


 

Cool RoofsCool Roofs
Passive:  treesPassive:  trees

Presenter
Presentation Notes
Insulation governed by Title 24.  Generally building is already  insulated and additional insulation is typically not cost effective  additional roof insulation is more effective
Cool roofs



Lighting Audit FormLighting Audit Form

 For Administrator Use Only
Project Name National University  
Project Site Name Spectrum - 9393 Lightwave
Project Sponsor Project # ___________________
Date

Administrator Receipt Date: ________

LIGHTING EQUIPMENT SURVEY (LE1)                      

GENERAL INFORMATION PRE INSTALLATION POST INSTALLATION SAVINGS

Line 
Item Building Flr

Area Description/  
Location Use Type

Pre Fixt 
Number

Pre Fixt. 
Code

Pre 
kW/Fixt.

Pre 
kW/Space

Pre 
Operating 

hours Exist Cont
Post Fixt 
Number

Post Fixt 
Code

Post 
kW/Fixt

Post 
kW/Space

Post 
Operating 

hours Prop Cont kW Saved
Efficiency 

kWh Saved
Controls 

kWh Saved

1 National 1 halls- no sensor hall 100 FU2EE 0.072 7.200 3900 none 100 F22ILL 0.033 3.300 3900 none 3.900 15210 0
2 National 1 halls- w/ sensor hall 100 FU2EE 0.072 7.200 3900 sensor 100 F22ILL 0.033 3.300 3900 sensor 3.900 15210 0
3 National 1 classroms class 100 F44EE 0.144 14.400 3900 sensor 100 F43ILL 0.089 8.900 3900 sensor 5.500 21450 0
4 National 1 parking lot outdoor 30 MH150/1 0.190 5.700 3900 photo 30 HPS100/1 0.138 4.140 3900 photo 1.560 6084 0
5 National 1 building floods outdoor 20 I150/1 0.150 3.000 4150 photo 20 MH70/1 0.095 1.900 4150 photo 1.100 4565 0
6 National 1 break room break 10 FU2EE 0.072 0.720 3900 switch 10 F22ILL 0.033 0.330 3900 switch 0.390 1521 0
7 National 1 obby chandelier lobby 8 CF21/2D 0.026 0.208 3900 timer 8 CF21/2D 0.026 0.208 3900 timer 0.000 0 0

368.0 38.4  368.0 22.1 16.4 64,040.0 0.0

03/08/2006



Equipment Audit FormEquipment Audit Form

HVAC SURVEY RECOMMENDATIONS
Name: Spectrum Academy Center- National  ABBREVIATION=DESCRIPTION Survey by:
Address: 9388 Lightwave Ave HP = Heat Pump SPCU = Split Cooling Unit Date:
City, State, ZIP San Diego, CA. 92123 RTPKG = Rooftop gas package WP- Wall Package Unit on trailer Site Contact Name:
  SPHP = Split Heat Pump t-stat= manual thermostat Site Contact Phone:
SF of Bldg. 63,000 AHU = Air Handling Unit bpt = by-pass timer

prog t-stat= programmable thermostat
 

Tag Manuf. Model # Serial # Type of unit
Estimated 
Capacity Age (Years) Area Served

Type of 
Control Econ

Annual Hrs.of 
Operation

Cond. Coil 
Condition Comments

1 Trane SXHG-C75 N/A
RTPKG VAV 

AHU 75 tons 5.5 classrooms/hall EMS Yes 4056 good
Bldg EMS Control 8.8 

EER

SA Fan 40 hp ASD

RA Fan 15 hp ASD

2 Trane SXHG-C75 N/A Pkg VAV 75 tons 5.5 classrooms/hall EMS Yes 4056 good
Bldg EMS Control 8.8 

EER

SA Fan 40 hp ASD

RA Fan 15 hp ASD

3 Trane SXHG-C60 N/A Pkg VAV 60 tons 5.5 classrooms/hall EMS Yes 4056 good
Bldg EMS Control 9.2 

EER

SA Fan 40 hp ASD

RA Fan 15 hp ASD

4 Ray Pak
hot water 

boiler 1,200,000 Btuh 5.5 classrooms/hall hi/lo fire N/A N/A 81 % efficiency

5 Exhaust Fan 1/2 hp 5.5 restrooms EMS 4056 (total quantity- 6)



AuditorAuditor’’s Toolss Tools--



Hobo LoggerHobo Logger
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