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CERTIFICATIONS/ACCREDITATIONS

NEBB (National Environmental Balance Bureau)

Certified NEBB Professional 1995-Present

Certified NEBB Exam Proctor (Technician and Certified Professional)

Instructor NEBB Technician and Certified Professional Program

Oakland Community College-Auburn Hills Ml










» AABC (Associa
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As the complexity of HVAC systems began 1o
increase in the 1960s, a small group of engineers
founded the Associated Air Balance Council (AABC)
as a non-profit association in 1965. Early on, they
recognized the need for independence and
stringent membership requirements to ensure
objectivity, integrity, and technical expertise, and
they made these the guiding principles of the
association. AABC also developed the first
comprehensive industry standards for test and
balance.


https://www.aabc.com/aboutus/

SMACNA ENDORSEMENT
CREATED BY THE SHEETMETAL WORKERS INTERNATIONAL ASSOCIATION
CERTIFICATION PROCESS SIMILAR TO NEBB


https://www.aabc.com/aboutus/

NEBB is a not-for-profit organizatio

» a) Develop standards, procedures and programs for Building
Systems Commissioning, Cleanroom Performance Testing, Fume
Hood Performance Testing, Retro-Commissioning and Building
Enclosure Testing, Sound Level Testing, Testing-Adjusting-
Balancing Environmental Systems and Vibration Testing,

» b) Promote advancement of the industry through technical
training and development.

» c) Operate programs to certify firms and qualify individuals who
meet and maintain NEBB standards.
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NEBB TAB Technician







Table 4.1 Instrumentation List — IP Units FUNCTIONS/INSTRUMENT TYPE MINIMUM RANGE ACCURACY RESOLUTION CALIBRATION INTERVAL
Rotation Measurement 0-5000 RPM + 2% of reading (12 month calibration interval)
Temperature Measurement (AIR) -40 fo 240 degree F £ 0.5% of reading (12 month calibration interval)

nent (IMMERSION)-40 to 240 degree F + 0.5% of reading (12 month calibration interval)

0.5% of reading (12 month calibration interval)

oeres 0 to 100 Amps + 2% of reading (12 month calibration interval)




TACHOMETER USED FOR MEASURING FAN SPEED

ACCURACY 0-5000 RPM +/- 2% /
CALIBRATION INTERVAL 12 MONTHS /




TEMPERATURE METER TO BE USED WITH PROBES

ACCURACY: -40 TO 240 DEGREE F +/- 5% /
CALIBRATION INTERVAL 12 MONTHS




K- TYPE THERMOCOUPLE AIR PROBE

ACCURACY: -40 TO 240 DEGREE F +/- 5%
CALIBRATION INTERVAL 12 MONTHS




SURFACE READING PROBE

ACCURACY: -40 TO 240 DEGREE F +/- 5% /
CALIBRATION INTERVAL 12 MONTHS /




IMMERSION TEMPERATURE PROBE

ACCURACY: -40 TO 240 DEGREE F +/- 5% /
CALIBRATION INTERVAL 12 MONTHS /




AC VOLTS 0-600 VAC +/- 2% OF READING
AMPERES 0-100 AMPERES +/- 2% OF READING
12 MONTH CALIBRATION INTERVAL
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0-10.0" WG RANGE .00 S
Y ARDATR WL M [Eh AOM 870 . AIR VELOCITY MEASUREMENT
wﬁﬁ% 50-3900 FPM +/- 5% OF READING
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« LOCAL OR STANDARD DENSITY AIR FLOW AND VELOCITY »
BAROMETRIC PRESSURE AND TEMPERATURE COMPENSATED «




CALIBRATION NOT REQUIRED




CALIBRATION NOT REQUIRED




ACCURACY: -40 TO 240 DEGREE F +/- 5%
CAN BE CALIBRATED THRU SHORTRIDGE
CALIBRATION INTERVAL 12 MONTHS




ACCURACY
100-2000 CFM RANGE +/- 5% +/-7 CFM
REQUIRED TO BE SHIPPED BACK WITH TH

SHORTRIDGE AIR DATA METER



HOT WIRE ANEMOMETER - VELOCITY

AIR VELOCITY MEASUREMENT /
50-3900 FPM +/- 5% OF READING
12 MONTH CALIBRATION




ROTATING VANE ANEMOMETER

AIR VELOCITY MEASUREMENT /
50-3900 FPM +/- 5% OF READING
12 MONTH CALIBRATION




HUMIDITY METER

HUMIDITY METER /
10-90% +/- 3%
12 MONTH CALIBRATION
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ACCURACY
-30" HG TO 60 PSI +/- 2%
0-100 PSI +/- 2%
0-200 PSI +/- 2%

HYDRONIC DIFFERENTIAL PRESSURE MEASUREMENT
ACCURACY

0-100" +/- 2%

0-200' +/- 2%

0-100 PSI +/- 2%

12 MONTH CALIBRATION



ULTRA-SONIC HYDRONIC FLOW METER

NO CALIBRATION STANDARD AS OF 92/10/




ified TAB Report: The do’ro presented in a NEBB Certified
em meosuremen’rs obtained
B Procedural



~action that must be




a) Unit Designation Design

b) Manufacturer Installed

Model Number Installed




a) Manufacturer Installed

b) Horsepower Installed







TYPICAL ROOF TOP UNIT

e Internad Pressure Drops

Outside Air Hood

Before filter pressure

After filter pressure

Fan Suction Pressure Fan discharge pressure



FAN SHEET (AIR APPARATUS REPORT)

Fan
Manufacturers
Information

Design and Actual
Test Data

Electrical Data

Ener-Tech Testing

NEBB Certification #3486

Air Apparatus
Test Report

Project: Animal Surgical Center of Michigan Unit Number: RTU-1

Area Served: Exam Room Supply

Fan / Unit Data

Make Trane
YSCO048E3RMA

Type / Size

Class/Arrangement

Serial Number 150911873L

Fan Drive Information

AK49

Test Data
Return A CPM__ | 1280 | 824 |
| 492 |

824
492
00

T - | om |
[ExtenalSP. | o080 | 046" |
-]
[Motor Amps T1 T2 73] 1.90 |

207 | 206

Location:

w [ a0
Phurertzivois | 3 | & | 200 |
- ]

[Efficiency: | -~ |

Test Data tual
| Fan Discharge SP. | - [ +040" |
| Fan Suctions.P. | - [ 037 |

Total S.P. | - [ o

| Fiten] - T ouw
| CoolingCoilt] - | o010
| HeatExchanger| - [ oro

Test Conditions
[Return Air Damper [ - [ open |
[Outside Ar Damper [~ | Min__|
[Relief Air Damper [~ | -~ |

Remarks/Schematics: Connected Load 1475cfm. RTU-1 has hot gas bypass

o7 37

s >J, 1 l’_

Standard Cooling Coil
Filter

+.40"

4—— Heat
Exchanger

t— +33"

Motor
Manufacturers
Information

Roof top unit
component
pressure drops

Roof Top Unit
Schematic

Va



Alarms

User Manager

Outdoor Air
38.8 °F

Return Pressure

Relief Damper
44 % Open
Relief Damper
Position
45 % Open

Outdoor Air Flow Outdoor Air
12970 cfm
Min Outside Calc
0 cfm Damper Position
45 % Open

O Fire D:
Schedule Command
Unoccupied Open

Service
Switch

Normal o

0.79 infwc

19.3 %RH

L — v

Return Air Flow
26542 cfm
264455
Return Damper
S5 % Open
Return Damper
Position
54 % Open

Pre-Filter DP
0.06 infwc

Cooling Valve

7 % Open

Cooling Valve

Position
S % Open

iags =

Return Fan
Run

Running

58 %

Mixed Air
Temperature
56.7 °F

Final Filter DP
0.1S infwc

Heating Valve

- v

Freeze Stat
Normal

Supply Fan
Run
Running
68 %

Heating Coil
Pump Command
Run
Heating Coil

0 % Open

Pump Status
Running

Unit Safeties
Freeze Stat

Fire Alarm

Normal
Normal
High Supply Pressure Normal

Low Return Pressure Normal

F
0.76 iniwc

i B

Supply Air Flow
26422 cfm

Graphic | Settings | Schedule | FSD | VAVs | EFs | Documents
S AN NN NN




COMPONENT PRESSURE DROPS (BUILT UP AIR HANDLING UNIT)

Relief Air to

Mechanical Room Outside Air Fan wall

with isolation dampers
typical of 8

Return Air

RA Fan wall
with isolation dampers
typical of 8

\ \
. .
. .

Component Pressure Drops Fan Total Static Pressures
Blender: 0.13" Supply Fan Return Fan
Pre Filter: 0.65"
Heating Coil: 0.13" Discharge Static: +2.14" Discharge Static: +0.15"
Cooling Coil: 0.32" Suction Static: -4.90" Suction Static: -2.51"
Final Filter: 0.22" Total Static Press: 7.04" Total Static Press: 2.66"
Humidifier: ~

DMC Childrens Hospital Critical Care Tower Index : 1
Page : 2 ‘
Date : 4/22/17 |




a) System Designation Design

b) Unit Designation Design
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DUCT TRAVERSE PITOT TUBE SPACING
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DUCT TRAVERSE TEST REPORT

Average Actual

. Velocit
Ener‘TeCh Testlng Duct Traverse y
NEBB Certification #3486 Test Report
Genesys CSS AHU Replacement Unit Number: AHU-22 SF
CSS Supply and Return Location: GL MER Actual CFM
‘ Velocity X Area
Fan Total Capacity - Suppl ‘
| width | Heignt [ Design GFM | Design Fpm | Achieved Ferfl” Achieved criy |
—m-m
| sqarer/gfioos | [ Dsp@Readng | +3ssg
|~ [ Temp @ Reading (Deg.F) | s5.0°F |
Project, Area = nn-gg 10
Served, Unit o2

Number, Location Duct Static Pressure at Reading

i - Temperature at Readin
. -
| T e [ 22 [ aum o818
| squaert| 1008 | W @ W | DSP.@Readng | 141" | Actual Velocit
M- y
n Measurements
Duct dimension
and square
footage
Remarks/Schematics;
Design CFM
Design FPM
CFM / Area

1 |
T




a) System Designation Design

vV v vV vV VvV VvV VvV VvV VvV Vv



AIR OUTLET/INLET TEST REPORT

Ener-Tech Testing Outlet/Inlet

NEBB Certification #3486 Test Report

. - . v
Project: Security Credit Union Operations Building Unit Number: RTU-2

Area Servgd”. First Floor Offices & Lending Supply Location: Roof

Area Served Outlet/Inlet [ _Design |  Testbata | TestResults |
| NO. [ Size/Type | AK |CFM ] VEL | 1st [ 2nd | 3rd | VEL [ DP | CFM |

] Supply Air Data
: T , . .

Project, Area
Served, Unit
Number, Location

7 00000 L]
| 0000000 A4 e | veaz | max |
| 00000 1 | eome | min | ars [ | _
- = I I [ r ! ___ I N
Am
_ m
Room Served _—m—
_ I E— ] __

_

] nmm

| 000000001 ewwier [ min | 200 |
I I ____

Diffuser Neck Size

Maintenance 134

Comm. Services Spec. 122 n 6" Nk Diff

| 000 e | wvea2 [ max| a0 [ |
| 0000000000 | ewome | min |
] I I N B

0] | 6210 | | | Achieved Maximum capacity: | 6016 |
- r r r © [’ © 1 7 [ [ 7}

Remarks/Schematics:

g 3

8/25/17 |

| _index: [ 2 |

FH
(Abbreviation for Flow Hood)

Unable to use Flow
Hood, Duct Traverse
Performed
CFM=Velocity X Area

Ak developed for this
outlet



AK DEVELOPMENT (AIR COEFFICIENT) FOR REGISTERS AND GRILLE

STEP 2: Velocity measured using the
appropriate instrument (Shortridge
Velgrid or Airfoil, Rotating Vane
Anemometer)

STEP 3: Calculate the Ak of the
register or grille
CFM / Velocity = Ak

Forced _ HVAC System

STEP 1: Duct tyaverse performed in
the duct for actual CFM to the outlet



laximum Cooling Airflow Design & Actuadl
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Inlet Sensor

Inlet Duct

Velocity Controller

Differential
Pressure Test
Ports




AIR TERMINAL UNIT TEST REPORT

Project, Area
Served, Unit
Number, Location

Room Served

Air Terminal Unit

Device BMS
Designation
Mechanical
Drawing Air
Terminal

Designation

Outlet/Inlet Sheet
Test Report

Ener-Tech Testing
NEBB Certification #3486
Unit Number: AHU-3

Project: Ann Arbor Schools - Huron High School

Area Served: 6200 Wing Air Terminals Location: MER 5215

[__Design | [ Test Results |
| VEL [ DP [ CFM |
| s2s | |l 216 | 322 | | ] @ [ s22 |
| s25s [ I 210 | 327 [ [ 1 = [ 327 |
E " i F |

6215 4 | io'snkpir | | a0 | I sox | sso | | | T 3s0 | )
] Achieved
2>

¥ vwmszaozipcv | i
VM52A021 PCV | o | 12'.=.;Um5|et Maximum CFM

Achieved
Minimum CFM

BMS Address
Number

BMS Address
Number

Remarks/Schematics:

Minimum
Cooling/Heating
CFM Design



AIR APPARATUS COMBINATION REPORT

Project, Area
Served, Unit
Number, Location

Fan
Manufacturers
Information

Fan Drive Data

Inlet/Outlet Area

Served

Ener-Tech Testing

NEBB Certification #3486

Air Apparatus
Test Report

Project: Security Credit Union Operations Building Unit Number: EF-1

Area Served: " 1st& 2nd Floor Main Restroom Exhaust Location: Roof

Fan / Unit Data

Class/Arrangement
i
MA35

No. Belts/Size 1

| TestData | Design |

RetunAirCPM__ [ - |
Minimum OACFM | - |
Totalsp. [ - |
Fan RPM 1308
Brake Horsepower | - |

]
60Hz
Thermally Protected

1372

=} (2]
@~ -
@

=

o
EN

N
B

1

Outlet/Inlet | Design |  TestData | TestResults |

Size/Type
[ 10'x10"Reg |

[ NO- ]
-
70
%
[ Womeniis | 5 | 10%a0°Reg |
[ Womenite | ¢ | i0na0°Reg |
[ Wenis | 5 | 100a0°Reg |
s [ iao ke |
—

Motor Data

Efficiency: -
Motor Drive Information

Sheave Diameter MVL34 at Mid
Shaft Size (Bushing) | w2r |

CL to CL Distance "
Motor Adjustment [+ 1* [

Component Pressure Drops |

Fiter] - |
| coi] -]
| wmx[ -]

-
Test Conditions |

Return Air Damper

Outside Ar Damper | - | - |

Relief Air Damper

Te
ist [ 2nd | VEL [ DP [ CFM |

[ 75 [ 160 [ 180 [ 160 | | [ [ 75 ]
[ 75 [ 383 [ 585 [ 300 | [300 [ [ 76 |
| 86 |

Motor
Manufacturers
Information

Motor Drive Data

Fan Static
Pressures

Inlet / Outlet
Dat

Va



LABORATORY FUME HOOD FACE VELOCITY FORM

Laboratory Fume Hood Face Velocity Form

Axalta Mt Clemens - R&D Building 2017 Yearly Testing

Lab Number:

100 FPM Face Velocity Sash Height

e [ 7 [ Facevelodfies
_ [ Fanumber _|HD 3 EX
Project, Lab
Number
[ Aveegern | 87 |

Lab/Room Number

Measured velocities
at the sash openin

Fan Number
49
| Sashheightanch) | 30 | | | [ | |
| sshopenArea | 1021 | [ | | | |
Hood Sash Size [ hveogerw | 86 | | [ | |
| CaleatedcrM | 873 | 00| 00| 00| @] @]

Average Velocity of
Readings

Achieved CFM
(Velocity X Area)




Sash Opening
Measured with a Velgrid
Typically fume hood sash stops @ 18”



Room Size in Cubic Volume

Design Room Achieved Room
Offset . Offset
Air Systems
A | R ‘ H A N G E R E P O RT (Supply — Return) Inv)cglved (Supply — Return) Achieved Air Changes
(CFM X 60 / Room Cubic Volume)

Ventjation Informafion

Supply System: Return Systepgh: ATU-l Exhaust/ystem: Existing /

Design CFM / /

S SEMO. OF Design Data / / Test Data
' Supply Exhaust oom Volum? Exhaust Room | Air Changes mments: Room Pressure

ocation
M CFM Cubic Feet /| SUPPY CFM I “opy Pressure| / Hour ) (Doors Closed)

[

OR-1 1560 > 1360 4364 1570 1350 +0.020" 21.6

OR-2 has (2) doors

Room Tested

221 | +0.017"

i\
206 | +0.01

\\
Clean Utility

Project, Area Clean Storage 60
Served, Unit
i, Achieved CFM
Soiled Utility

Building: Tru-Vista Surgery Center - Operating Room Area Air Changes Index : 9
Page : 1
Area/System : Operating Room Supply RTU-1 Date : 8/4/17




a) Flow Rate Design & Actuadl
b) Impeller Installed

c) Pump Off Pressure Actual
d) RPM Design & Actual
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PUMP TEST REPORT

Ener-Tech Testing Pump

NEBB Certification #3486 Test Report

Project, System
Served, Pump
Number, Location

Pump
Manufacturer
Information

Actual impeller
diameter proven
by head pressure

readings

Electrical Test
Data

Project: Midland Schools - STEM Elementary Pump Number: cp-10 & cP-11

System Served: Secondary Hot Water Heating Location: MER D119

Pum Number: CP-10 Pump Number: CP-11
i Secondary Hot Water Heating
e-1510 2.5BB
C2244805-02E61
250.0 55.0'
Design Flow Rate

1750
mpeller Diameter 8.125" (GPM and TDH)
Manufacturer Baldor
7.
3

91

| w
'
|||||||| ||||O il

I|
©
N
I
o

6
1770

213T
. 79 [ ea | aas
Protesied Througn VED Motor
Testing Data Manutacturer
Static Head Pressure ] Information
harge

012’
123.2

RRIE = ) 0
ol s als e s ]s
o | O [ | Q|0 (3 |al5]|2
sl513 1200 [eE [Elg (2ol S
olllale|z |z =51Z258
[0)
ellRIE R 8lofE|Z|e
m'UN\ 'UB c
0qRILILT z 315
S[RITIS e IR
o |- == 0|~|2e|F
o= I4 "
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>
I
o
H
Q

9
7
o
2
3

Pump head pressure readin

Actual GPM determined by pump curve
or total system flow meter

Remarks/Schematics:
Current Element Capacity: 347.20
Loop Diiferential Setpoint: 11 PSI

g 1

6/15/17 |}




CENTRIFUGAL PUMP

Pump discharge
pressure port

Pump discharge Pump suction
pressure port Pump suction pressure port

pressure port

Volute
Casing

Suction Eye

Impeller




TYPICAL PUMP CURVE
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CHILLER SYSTEM TEST LOCATIONS

From Cooling Tower To Cooling Tower

Heat rejet.:;ed to cooling tower flow CHILLER Condenser outlet
pressure
Condenser inlet out
pressure

CONDENSER

EXPANSION { A

VALVE COMPRESSOR . -
EVAPORATOR

Evaporator outlet
pressure

Evaporator Inlet Primary Supply Primary Return
Pressure




CHILLER PRESSURE DROP TEST

Project name,

system served,

pump number,
location

Chiller name and
test configuration

Design GPM

Design pressure
drop

Inlet and outlet
pressure

Hydronic Element
Test Report

Ener-Tech Testing

NEBB Certification # 3486

Pump Number: cp-1A, 1B & 1C

Project: DMC Childrens Hospital Critical Care Tower

System Served: Primary Chilled Water Supply

Loc Elem.
Type/Des.
I

Chiller Pressure Drop CH-1: 0
Pump CP-1A Running ] I

Chiller Pressure Drop CH-2: 1 Chiller Pressure Drop
Pump CP-1B Running

Chiller Pressure Drop CH-2:
Pump CP-1C Running

arks/Schematics:

5/11/17

Location:  Penthouse

Ener-Tech Testing

NEBB Certification # 3486

Hydronic Element
Test Report

Pump Number: cp-24A, 2B & 2C

Project: DMC Childrens Hospital Critical Care Tower

System Served: Condenser Water Supply Location:

CP-2A On

Actual chiller
pressure drop

Chiller Pressure Drop CH-2
CP-2B On

Chiller Pressure Drop CH-2
CP-2C On

4

Achieved GPM

Remarks/Schematics:

| Page: | 3 |
[ 5117 |



Secondary
Heating Pumps




BOILER CIRCULATION TEST REPORT

Project name,

system served,

pump number,
location

Boiler Number

Design GPM

Balance valve
type and size

Ener-Tech Testing

NEBB Certification # 3486

Project: AT&T Saginaw Boiler Replacement Phase 3

System Served: Hot Water Heating

Design Data
Loc Elem.
Typerbes. --.-
PM Flow Meter | Size

_ HHWP-1 Online
--
176 o

Boiler Rg Boiler 3

—_

[Boiler Room| _ Boiters | |
l-

HHWP-2 Online

-—

Boiler Room Boiler 3

Remarks/Schematics: Testing procedure:

Hydronic Element
Test Report

Pump Number: HHwWP-1,2,3

Pump Location: Basement

Because the total volume of HHWP-1, 2 and 3 passes
thrugh Boiler 1, 2 and 3 and had calibrated flow meters
attached to them, the boilers were used as a flow

measuring devices.

Boiler 1 and 2 were open to the system and Boiler 3
was valved off. We then measured the flow thru the
boilers at the two remaining flow meters. We rotated the
isolated boiler to prove consistent flow through the

boilers.

| _Date: [ 7/18/16 |

Balance valve
final pressure
drop, valve
setting, actual
GPM

Va



Valve handle with
index marks and
Valve inlet memory stop
pressure
Valve outlet
pressure
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CIRCUIT SETTER
BALANCE VALVE (3ALCUl;ﬁ«;l;g)ﬁ}lj0

Valve position and

Head loss in feet valve size

of head




Valve handle with
memory stop

Valve inlet
pressure

Valve outlet
pressure



MANUAL FLOW CONTROL

QUICKSET®

1000

QuickSet

FLOWRATE GRAPH

Cv=18,1.90r2.5

Cv=090r1.1

0.1

GRISWOLD



HYDRONIC ELEMENT TEST REPORT

Ener-Tech Testing Hydronic Element
NEBB Certification # 3486 Test Report

Project: Midland Schools - STEM Elementary Pump Number: cp-10& cp-11

System Served: Secondary Hot Water Heating Elements Pump Location:  MER D119

Project name,

system served, o Design Data Prefiminary |
Location . Bal. Valve Test Data Press.| Valve | IND.
pump number, e e R = s L i
= | ]

location T T UNIT VENTILATORS (cont.)
a2 [ ma Jaw [ A
c-116 Uv-20
c-117 UV-30
c-118 uv-31
D-105 uv-32
D-103 uv-33

Room number, element E-106
designation

Design GPM

Valve manufacturer and size
(T/A is a variable opening type)
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rks/Schematics:

Griswold is a fixed opening type
valve, the orifice size is given on
the valve tag

With a variable opening
balance valve,

Valve setting

Final GPM

Pressure drop across
the valve

Required “signal” /
pressure drop across
the valve



