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1. INTRODUCTION

This report is the collection of testing performed on the two Strobic Air Technologies Tri-Stack™
model TS3L250C12 fans for Hanford Site. The tests included:

A. AMCA 210 testing to guarantee airflow rate, pressure, power, rotational speed, and efficiency.
Flow results are displayed on a P-V curve which shows the tested flow vs. both the tested static
pressure and brake horsepower.

B. Plenum Leakage testing to ensure minimal air leaks at varying negative static pressures.

C. Full assembly (Plenum & Fan) smoke testing to visually verify plume effect, sequence and
system leakage performance. The instrument functionality, damper cycling, and motor
overspeeding were verified in conjunction with this testing.

D. Pre-assembly tests including vibration testing, motor hipot testing, electrical tests, and electrical

inspections to eliminate hardware defects.



2. TEST PROCEDURE
All instruments used for testing were calibrated; certificates can be found in Appendix 7.3.
2.1 AMCA 210 Test
Our AMCA 210 testing setup involved a ducted inlet and a free outlet and mimicked Figure 2.1.1:
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Figure 2.1.1: AMCA 210 Inlet Duct Setup-Pitot Traverse in Inlet Duct

Table 2.1.1 displays the measured parameters and the measurement devices used:
Table 2.1.1 AMCA 210 Measurements

Parameter Measurement Device
Fan Rotational Speed Extech RH300 Psychrometer
Barometric Pressure Conex JDB1 Barometer
Ambient Wet Bulb Temperature Extech RH300 Psychrometer
Ambient Dry Bulb Temperature Extech RH300 Psychrometer
Inlet Temperature Fluke 52-2 Thermometer
Outlet Temperature Fluke 52-2 Thermometer
Flow Station Differential Pressure Fluke 922 Airflow Meter
Power Input Fluke 1736 Power Logger
Static and Velocity Pressures Meriam Z40HEX35WM-50/60 Manometers

All measurement devices were calibrated and their certifications can be found in Appendix 7.3.



The velocity and static pressures were measured with a pitot tube and inclined manometer along 3
different traverse planes around the circumference of the duct. Along each plane, pressure points were

taken at the diameters indicated in Figure 2.1.2:
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Figure 2.1.2: AMCA 210 Traverse Points in a Round Duct
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2.2 Plenum Leak Test

The leak test was setup as in Figure 2.2.1:

Figure 2.2.1: Leak Test Setup
The actual setup pictures can be found in Appendix 7.7.
The McGill AirFlow Leak Detective was the primary instrument used for this test; its calibration
certificate can be found in Appendix 7.3. The pressure blower was attached to the plenum with flexible
duct and sucked air out of the plenum to achieve a negative pressure. PT01 measured the static pressure
and PT02 measured the pressure across the orifice. The pressure across the orifice correlated to a flow
rate and signified the amount of leakage flow. The chart for the pressure to flow rate conversions can be
found in Appendix 7.6. The static pressure was varied between 0.0 and 2.1 inwc. At each static pressure

point, the pressure across the orifice was measured and the leakage flow rate was calculated.



2.3 Inlet/Mixing Plenum Smoke Test

The fan system was fully assembled with the plenum, fans, and dampers. The system was fully powered.
Smoke flares were placed into a container inside the plenum to visualize the air flow and ensure 100%
of the air entering the plenum was exhausted through the stacks. The Smart System was started and
followed its Sequence of Operations (see Appendix 7.1). The first fan was run until at steady state. The
rotation sequence was initiated from the HMI to allow fan 1 to turn off and fan 2 to turn on. The rotation
sequence was initiated from the HMI again to allow fan 2 to turn off and fan 1 to turn on. The rotation
sequence was tested again by setting the runtime on VFD-2 to 721 hrs, automatically triggering the
rotation sequence to turn off fan 2 and turn on fan 1. The disconnect switch on fan 2 was turned off to
simulate a fault on VFD-2 and enable fan 1 to power on. Fan 2’s disconnect switch was turned back on,
then fan 1’s disconnect switch was turned off to simulate a fault on VFD-1 and enable fan 2 to power
on. Throughout this testing, the instrument signals and damper cycling were verified through the Startup
Verification Form. After these tests the overspeed test was performed in which each VFD was
individually run at 69Hz (15% above design) for 10 minutes. The current was checked during this

process.



2.4 Pre-Assembly Tests
2.4.1 Vibration Test
The IRD balancer was used to measure the vibrations at four points around the roof base-axial and four

points around the blade pass-radial sections of the fans while running at 60Hz.

2.4.2 Hipot Test
A hipot tester was connected to the leads on the motor and the device was powered. The motor passed if

there wasn’t any excess current feedback.
2.4.3 Electrical Test
The motor was turned by hand to check for shaft run out, end play, noise in the bearings, and noise in

the motor.

2.4.4 Electrical Inspection

The electrical wiring was inspected to verify compliance with 2017 NEC requirements.

3. AMCA 210 CALCULATIONS



3.1 Air Flow Rate
Using the velocity pressure data points, we calculated the duct velocity pressure:

2
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[3.1.1]

where Pys is the duct velocity pressure in inwc, Pysr is the individual velocity pressure measurement in
inwc, and n is the number of velocity pressure points taken.
Using the static pressure data points, we calculated the duct static pressure:

P r
[3.1.2] Pss = ZT%

where Ps3 is the duct static pressure in inwc and Pssy is the individual static pressure measurement in
inwc.

Using the duct velocity pressure, the velocity can be calculated:

[3.1.3] V, =1096 /E ;
Ps

where V3 is the duct velocity in ft/min and p, is the air density at the duct in Ib/ft3.
The air density was calculated by:

t,, +459.7 ) Py, +13.63P,
t,, +459.7 \  13.63P,

[3.1.4] Ps = Po(

where p, is the ambient air density in Ib/ft3, tq is the ambient dry bulb temperature in °F, tqs is the outlet

dry bulb temperature in °F, Py is the ambient barometric pressure in in. Hg.
Using the duct velocity, the volumetric flow rate is calculated by:

[3.1.5] Q =V3A3[&) :
Po

where Q is the outlet volumetric flow rate of the outlet duct in CFM and As is the cross sectional area of
the outlet duct in ft2.

3.2 Brake Horsepower and Fan Efficiency

Using the power input measurement, the brake horsepower was calculated by:
9



[3.24] H = o Wer
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where H is the brake horsepower in hp, W is the power input to the motor in W, and 7, iS the motor
efficiency.
The fan’s total efficiency was calculated by:
B QPK, _
6362H °

where 7, is the total fan efficiency and Kp is the compressibility factor, and P is the total fan pressure in

[3.2.2] M

inwc.

The total fan pressure can be calculated by:
[3.2.3] P =Py, — Pyu;

where Py, is the outlet total pressure in inwc, and Py is the inlet total pressure in inwc.

For an inlet duct the inlet total pressure is calculated by:

L
[3.2.4] Pu=Ps—R;3- f D_3 va;

3
where f is the coefficient of friction, Ls is the length of the duct in ft., and Ds is the diameter of the duct

in ft. The coefficient of friction is defined as:

325 g 014

e Re %17 -
where Re is the Reynold’s number defined:
[3.2.6] Re = %ifg :
where w is the dynamic air viscosity in Ib/ft*s. Dynamic air viscosity was calculated by:
[3.2.7] 1 =(11.00 +0.018t,) *10°%
The fan’s static efficiency was calculated by:

PS

[3.2.8] Ns =1, Ft .
3.3 K Factor

The K factor was calculated for each fan as follows:
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[3.3.1] K=——;

where K is the K factor and dP is the differential pressure at the flow station in inwc.
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4. RESULTS

4.1 AMCA 210 Results

The TS3L250C12 fans to be used at Hanford Site have a design point of 0.5 inwc. At this design point,
the flow rate and brake horsepower are expected to be 28370 CFM and 21.6 hp, respectively. TS3-1 had
an actual flow rate and brake horsepower of 28800 and 21.9, respectively. TS3-2 had an actual flow rate
and brake horsepower of 27900 and 21.2, respectively. Both fans met their design point specifications

within the allowable 95% uncertainty.

We plotted performance curves for both fans to display the static pressure and brake horsepower against

the flow rate in Figure 4.1.1:

7 30

6 25
S 20 <
C —
= @
® 4 g
S o
15 §
T3 2
0 1<)
= 10 ¥
wn 2 r:E

1 5

0 0

0 5000 10000 15000 20000 25000 30000 35000

Flow Rate (CFM)

Figure 4.1.1: Static Pressure and Brake Horsepower vs. Flow Rate for both TS3L250C12 fans. The
solid curve indicates the AMCA 260 published TS3L250C12 static pressure data. The dotted curve
indicates the AMCA 260 published TS3L250C12 brake horsepower data. The circles indicate the TS3-1
fan data and the squares indicate the TS3-2 fan data. The white figures indicate static pressure data, and

the black figures indicate brake horsepower data.
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All AMCA 210 calculated data is displayed in tables 4.1.2 and 4.1.3
Table 4.1.2 TS3-1 Calculated Data

Point Q(CFM) Ps(inwc) H(hp) nt ns dP (inwc) K
1 28940 0.43 21.65 047 0.09 5.33 12535
2 27306 1.60 23.31 059 0.29 4.52 12844
3 25346 2.62 2425 0.66 0.43 3.90 12835
4 22626 3.78 2435 0.69 054 3.12 12809
5 19281 4.83 2447 0.70 0.60 2.17 13089
6 16557 5.25 23.64 0.64 0.58 1.70 12699
7 11160 5.64 2213 047 045 1.23 9942
8 7605 5.83 2099 0.34 0.33 0.22 5414
9 2540 6.15 1586 0.16 0.15 1.01 7568

Table 4.1.3 TS3-2 Calculated Data

Point Q(CFM) Ps(inwe) Hhp) nt ns  dP (inwc) K
1 27688 0.62 21.48 047 0.13 5.12 12236
2 26094 1.62 2299 055 0.29 4.47 12342
3 24031 2.79 2413 0.63 0.44 3.70 12493
4 21689 3.75 2464 0.66 0.2 2.99 12543
5 17953 4.84 2410 0.65 0.57 2.02 12632
6 16768 5.10 2349 0.64 0.57 1.71 12823
7 14573 541 2246 0.60 0.55 1.39 12361
8 3135 6.14 1556 0.20 0.19 0.14 8379

The K factor was calculated to be approximately 12500 at the design point. This value will be used in
conjunction with the Smart System™ to accurately calculate the air flow rate from the differential

pressure measured at the flow station.
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4.2 Plenum Leak Results

The plenum leak test successfully demonstrated that the plenum had minimal leakage. The plenum leak
test results are displayed in Figure 4.2.1:
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Figure 4.2.1 Plenum Leak Test Results

4.3 Inlet/Mixing Plenum Smoke Results

The smoke flowed from the plenum through the fan as expected. Throughout the sequence of operations,
100% of the smoke that entered the plenum exited the through the exhaust stacks. Pictures are attached
in Appendix 7.8. The Smart System 2.0 Startup Verification Form was followed and filled out during
the smoke test and is attached in Appendix 7.4. This form included verification of smooth damper

cycling and proper instrument signaling. The overspeed test was performed successfully and the VFDs
ran at approximately at 38A.
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4.4 Pre-Assembly Test Results

Fan test sheets with the pre-assembly test data can be found in Appendix 7.2.

4.4.1 Vibration Test Results
The vibration data must be under 0.500 mil at any point on the fan in order to be within specification.
Our data below in Table 4.3.1 demonstrated that our data meets this criterion.
Table 4.3.1 Vibration Data of each fan
Roof Base-Axial Blade Pass-Radial
Fan Ptl Pt2 Pt3 Pt4 Pt1 Pt2 Pt3 Pt4
TS3-1 011 015 0.23 @ 0.26 0.22 0.27 0.22 0.26
TS3-2 0.11 ' 0.07 | 0.09 | 0.12 0.17 0.16 0.19 0.16

4.4.2 Hipot Test Results
The fans passed the Hipot test with input voltage of 2120mV and current readings of approximately
23mA.

4.4.3 Electrical Test Results

Each motor successfully passed all pre-checks.

4.4.4 Electrical Inspection Results

All electrical wiring was inspected to be in accordance with 2017 NEC requirements.
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5. CONCLUSION

Strobic Air Technologies successfully performed AMCA 210 testing, plenum leak testing, full assembly
smoke testing, vibration testing, hipot testing, electrical testing, and electrical inspections on two
TS3L250C12 fans for Hanford Site. The AMCA 210 results indicated that the flow rate and brake
horsepower parameters meet specifications and the plenum has minimal leaking at the design point of
0.5 inwc. The full assembly smoke testing indicated proper system flow, sequence of operations, damper
cycling, instrument signaling, and overspeeding. The system pre-checks all passed their specifications.
The fan assembly and all its components meet specifications across all parameters and are suitable for

use at Hanford Site.
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7. APPENDICES
7.1 Sequence Of Operations

Startup Sequence

The system can be started when at least one Variable Frequency Drive (VFD) is set to Auto. (See
attached VFD Factory IOM).

When an operator presses the Start button on the System Control screen of the Human Machine
Interface (HMI), all devices will be put into Auto, the lead fan will energize, and the bypass
dampers will be commanded to 100% open.

When the lead fan energizes, its isolation damper will fully open and its VFD will be
commanded to run and modulate speed based on the system pressure Proportional-Integral

Derivative (PID) output.

Normal Operation

The system pressure PID will hold the system pressure to a setpoint specified on the HMI. The
PID’s proportional and integral gain parameters determine the speed and precision of the PID
control and can be adjusted on the System Configuration screen of the HMI. A high system
pressure setpoint can be set to prevent the system from exceeding a certain pressure. If the
system ever exceeds this pressure, the system will ignore the PID output and lower itself to a
configurable VFD speed. If the pressure is still above the high pressure setpoint for 180 seconds,

the system will shut down automatically.

Emergency Mode
If maximum dilution is required, the emergency mode of the system can be initiated by pressing
the Emergency Mode button the System Control screen. In this mode, the VFD will be

commanded to 60Hz and the PID output will be ignored. All other logic will be unaffected.

Failures

If the lead fan fails (VFD fault or isolation damper failure to open or failure to close), the
redundant fan will take its place and become the lead fan. The new lead fan will energize, its
isolation damper will fully open, and its VFD will be commanded to run and operate to the PID
output. The failed fan will deenergize, its isolation damper will spring closed, and its VFD will

18



be commanded to stop. The bypass dampers will independently stay at 100% open. If both fans

fail, the system will proceed to the shutdown sequence automatically.

Shutdown Sequence

The system can also shut down manually if an operator presses the Stop button on the System
Control screen of the HMI. During shutdown, the VFDs will be commanded to stop, the isolation
dampers will close, and the bypass dampers will close to 0%. If these steps do not complete

within 180 seconds, the shutdown sequence will fail and signal an alarm.

Rotation Sequence

If there is a runtime difference of at least 720 hours between the two fans, the rotation sequence
will be initiated. When the rotation sequence begins, the redundant fan will become the lead fan,
and the lead fan will become the redundant fan. The new lead fan will energize to the same speed
as the old lean fan and its isolation damper will open. When the new lead fan’s isolation damper
is confirmed fully open, the new redundant fan will de-energize and its isolation damper will
close. If these steps are not completed within 180 seconds, the rotation sequence will fail and the
lead and redundant fan will reverse. The 720 hour setpoint is an adjustable parameter in the

Configuration screen of the HMI.

Alarms
The following critical alarms will be present on the system and will be indicated on the HMI

Alarms screen:

VFD Failure

Isolation Damper Failure
Bypass Damper Failure
Start Sequence Failure
Shutdown Sequence Failure

Rotation Sequence Failure

N o g s~ w D oE

Critical High System Pressure

Alarms must be cleared at the HMI in order to proceed to standard use.
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7.2 Fan Test Sheets

Figure 7.2.1: TS3-1 Test Sheet 1 of 2. Section A indicates the pre-test motor checks

20



Quality System Form Revision:3
S&W Metal Products, Inc. SF031
: 441 County Line Road |- QSF-03 Process Owner:
& ilbertsvi Quality Checklist for Assembl N -
Metal Products, Inc. Gilbertsville, Pa 19325 oft:yI‘ri-Stack Fans Form d Quality ProgranManager
\_qu 2- O\- | IN PROCESS QUALITY CHECKLIST FOR ASSEMBLY OF TRI-STACK FANS
Other Accessories Rl T\P«D\<
Disconnect Switch Model # E5m
’ Interlock

Model# 0 B DBIR # mm& Fuse Size

. Wire o
RSP wire Leads Extended Size S78 CSA Wiring e Q

ﬁ; © _ Voltage connection shen shipped
RSS us 2 {,236V_2§450v__‘5?5v”"

— Chico comfiound in pipe {explosion proof only)
— Space heater wire: size color

£.5C  Conduitsize: /” Met Nop et Hi/gh’l’emp ; S
Pre-Balance of Blade

Near, mil Far. mil

O3 AL
Final Balance ‘ 3‘9\

B. C.

di S Y -
,&b o
3l _las T

Full Load Test Run

amps AL AET/ATY vos 469 /T /4]

HI POT TEST (MOTOR, FAN & DISCONNECT SWITCH [N FAN)

Voltage SS&: Time;}(_es Pass a &_‘_6 mAmps

FINAL INSPECTION

NS 5.5 Name Plate Filled out _— Sip P% uL Location

Date Code ; IS Access door air tight
S Fan Caulked {ME  Drains in housing (2)

Drain Pipes in vane section (2) MES S5 Hardware in place
Drains in mixing box (4) M Inlet Bell Aligned

NS Silicone gasket on _Q) _ Maximum axial gap

[V Rotation sticker: _:ClockwiseXCounter ____ Dampers operate properly

N%S Airflow sticker: Reverse M Hardware Kit Included

Touch

N3g fans per W-034 Final Touch Up:

Line up tags: Nozzle Vane section Roof'Base Mixing box
Pictures taken

Figure 7.2.2: TS3-1 Test Sheet 2 of 2. Section B indicates the vibration data. Section C indicates
the hipot motor test data.
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. Quality System Form Revision: 3
S&W Metal Products, Inc.
4411 County Line Road Quality Chch?(}l}:-(t)zf"lr Assembly Process Quner:
i i i ist for As . o
mwMetal Eroducts, Inc, Gilbertsville Pa 19523 of Tri-Stack Fans Form Quality Program Manager

IN PROCESS QUALITY CHECKLIST FOR ASSEMBLY OF TRI-STACK FANS

//253-0/

alesf Factory Order #: Operator/Assembler. R_cf

an Number: ’ Start Date;, /e

an Type and Size: ’T:S 2 L.az; s o End Date: .

10TOR DATA

fgr: T oSH 8 A HP: 28 Volts: 46 6 Amps: __é,_L__
PM:__//8 :) CRise [742) HZ ) Phase 3 frame__ 3¢ 7~

erialt} /80 f) 35/ '

F /. /5™

nclosure: { ) TEFC (%) TEFCM&C ( ) EXPR

High Efficiency _ X Premium Efficiency £.Q P w

Vire Leads Extended: (Y.Yes { )No’

re-Test Motor (Turn by Hand)
gg Check for shaft run out

RSf
RS Sand Shaft

Check for end play

Bolt Size /& qu_in ‘Q
Keeper plate bolts tight =55

_Rg( Bearing sidewall clearance /Z © Noisein bearings W Indicate top key clearance R%S
_ﬁ;& Voltage— prerun T 470D  Noisein motor
/ 3 3 Y24 3.C // ¥ -0 [/ - Amps- no load Employee Signature:
xccessones éasket Type
. ﬁ¥ Color of coating Housing S oam
_____ Inletsilencers (when required) Straight . — igh Temperature
" oOutletSilencer (when required) — _ Conical
Stack Extension (when required)
S _ Safety screen{N/R on multiple plenums) Lifting Lugs
S Housing access door m Internal 3
ﬁ §€ Roof base (blade size) —  External High Temp Fans Only
._'Roof Curb
T Vortex breaker (when required) —— “shaftSeal
—— BS-002 bottom plate (when required) —— " Rub Ring
. —  Vibration Switch
{ardware Type ~—— Heat Slinger
Stainless steel
"~ Other (when required) — _ Spacer
- ‘Size

Grease Lines
) “Extended Grease Lines

_X___ _— out(asrequired)
IS -

-Grease Rehef Fitting

Figure 7.2.3: TS3-2 Test Sheet 1 of 2. Section A indicates the pre-test motor checks
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Quality System Form Revision3
S&W Metal Products, Inc.
441 County Line Road QSF-031 Process OWIer:
R ilbertsvil Quality Checklist for Assembl; N -
Metal Products, Inc. Gilbertsville, Pa 19325 oft'JI(‘ri-Stack-Fans Form Y Quality ProgranManager

QSR -DI-A.  IN PROCESS QUALITY CHECKLIST FOR ASSEMBLY OF TRI-STACK FANS

Other Accessories, Rto \] (YP\\Dé

Disconnect Switch iodel # Eaton
Interlock
Modeli# DR OWKL # DSAOEKD.  Fusesie —
Wire
LSS Wire Leads Extended Size 8 -/ a CSA Wiring ves§
ﬂ o>  Voltage connection shen shipped
PSC sy 230V_ 460V, ST
—— Chico compound in pipe (explosion proof only)

_ Space heater wire: size color

S5  ConduitSize; /" Met NW HighFemp
Pre-Balance of Blade
Near, {Q1_mil ‘ Far_%‘(;ﬂil
%45 P

B Final Balance [ 7’
L]

3
l .
5 R

L
Full Load Test Run
Ampsaé \3/é i\:S/ c’i?.‘{ Volts ”r:)Q /LH‘% /Ll?l"’

C HI POT TEST (MOTOR, FAN & DISCONNECT SWITCH IN FAN)
« QAN Vvoltage \ZRQ Time \[(P< Pass A3.0  mamps

FINAL INSPECTION J§
v -
i% Ss $.S Name Plate Filled out — STD M& uL Location

OALR Date Code NES Access door air tight

[ 55 Fan Caulked W, Drains in housing (2)

NS Drain Pipes in vane section (2) KK SSHardware in place
Drains in mixing box (4) DS Inlet Bell Aligned

M§5 Silicone gasket on _O  Maximum axial gap
Rotation sticker: " Clockwise LCounter ____ Dampers operate properly

%g% Airflow sticker: ——Up Y- Reverse IS Hardware Kit Included

Touch™ : L kit for up to 4 fans

< fans per WI-034 _q% Final Touch Up:
A Line up tags: Nozzle Vane section Roof Base Mixing box
& Pictures taken

Figure 7.2.4: TS3-2 Test Sheet 2 of 2. Section B indicates the vibration data. Section C indicates
the hipot motor test data.
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7.3 Calibration Certificates

Figure 7.3.1: IRD Model 258 Analyzer/Balancer Calibration Certificate
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Figure 7.3.2: Model 9000A Vibration Transducer Calibration Certificate
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Cerificale Mo, 491-9319 ma.m

Canirod Mo 600919
Procedure Mo METCAL

Page 1af2
®
UNIT UNDER TEST SUBMITTED BY
Manufacturer:  FLUKE Custamer: STROBIC AIR CORPORATION
Model Ho.: 5211 160 CASSELL ROAD
Sarial Ho.: JTTHBTWG HARLEYSVILLE, PA 19438
Cust. Ref, No.:
Descriptian: DIGITAL THERMOMETER WITH 2 TC P.O. & SPOOD153TE1 L
Date Rec'd: 11/302017 .
Condilion Ree'd: GOOD Pracal:  IN SPEC Final: IN SPEC Aocradtalion B TRSG1

CALIBRATION CERTIFICATE

All calirations are padormed by qualified personnel using instrumentalion, pracedures and methods which guaranios spacificalions claimad ame relable:
‘When spacifiad, all caliorations ane periormed in accordance wih cument ISOVIEC 17025, ANSI/NCSL Z-540-1, MIL-STD-456624, and ENV/Pra-Lab
Oruality Manual - Rev 5 Slardaids used are traceable |0 The Matianal Instilule of Standards and Technology (MIST). Expanded uncartainties are
calculaled using meihads described in the Guide to the Expression of Uncenainty of Meesurement (GUM) wlilizing & coverage factor af K=2 (35%
canfidence) and kep! on file at Pro-Lab Al & minimum, standards &re selecied with an wnoerainty of 25% or bettes, where possible This certdficate
andios dala shad nol be reproduced exceal in lul, withaut tha writlen parmissian of Pro-Lab Managesmsen

Standards Used
Assal W Description Cartificate Mumber Diate Due
o1 MULTIFUNCTION CALIBRATOR 52-VEM-3454 372018
ey Flatinum Ressiance Thermomater A475-2670 5842018
01857 REFERENCE THERMOMETER E2-VEN-53T3 NIERMB
Temperalure 280 C Dabe Tested 18-Dwc-20HT
Humidity 14.8% RH Dabe Due: 15-Dec-2018
Approved By.  Jenniler Freed Calbraied By: Bradlay Wurster

Lab Technician Lab Technician

E-Signed 15-Dec-2017 318 PM E-Signed 15-Dec-2017 1014 AM

= PRO-LAB I3 A REGISTERED TRADEMARE OF ENV SERVICES, INC. -
2880 BERGEY ROAD SUITE K - HATFIELD, PA 134401784 - (B00) 952-9108 - FAX |215) 8225522

Figure 7.3.3: Fluke 52-2 Thermometer Calibration Certificate Page 1 of 2
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Cedtifizate Mo.:  491-9319 mw Conirol Mo: 600919

Procedurg Mo METCAL ® Page 2 of 2

UNIT UNDER TEST SUSMITTED BY

Manulactsrar ELUKE Customer; STROBIC AIR CORPORATION

Maodal No.: 521 W80 CASSELL ROAD

Sorlal Mo.: 4TTOISTWSE HARLEYSVILLE, PA 13438

Cust. Ref. No.:

Dwscriptbon: DIGITAL THERMOMETER WITH 2 TC P.O. & SPOO0153TE-1 mrlil:‘ll.

Dale Rec'd: 11M302017 o=
Sl Precal:  IN SPEC Final; N SPEC Acredtatlon 8 THGEY

CALIBRATION DATA

Mole: Calbraton rasulls may deift from documenled values priar bo calibration due dabe altdbutabie (o vanous factars. Resuls obfained apply bo the UUT
only and ane reflective of canditions ai the tirme of this best

T1 Type K

Description Standard As Found Final Min. Max. Unc.
'© 600 <1603 180 3 A0 7 -188.3 078
C a0 -3 01 03 03 057
C Fali] 20 230 227 221 os?
w 9800 9004 D04 Dao 2 gap B LT
© 12000 12010 1210 11880 12010 089
T2 Type K

Description Standard As Found Final Min. Max. Unc,
b 1800 =1801 1601 -180.7 -188 3 )]
C 00 01 01 03 03 057
w 230 230 230 27 233 0.57
b 9900 980 4 B804 8ag 2 a0 B 069
c 12000 12000 1310 11980 12010 089
Display Test

Description Standard As Found Final Min. Max. Ung.
Rasul of Operator Evaluation PASS PASS Une NI
Keypad PASS PASS Une M
Loop Check TC1

Description Standard As Found Final Min. Max. Ung,
e oo o8 ae 22 21 o8
"c 100.0 291 g @re 1022 ood
Loop Check TC2

Description Standard As Found Final Min. Max. Une.
'C 0o or oy 22 22 008
‘C 100.0 923 9.3 T8 1022 ooa

== PRO-LAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC, -
2800 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (800} 592-8108 - FAX (215) B23-6522

Figure 7.3.4: Fluke 52-2 Thermometer Calibration Certificate Page 2 of 2
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Certificals Mo.:  491-4383 mauﬂ Conbrol Mo SE5275
]

Procedure Mo, MFR

Page 1 of 2
MNIT UNDER TEST SUBMITTED BY
Marnsfacturer: EXTECH INSTRUMENTS Customer: STROBIC AIR CORPORATION [
Moded No.: RH0D 180 CASSELL ROAD
Sarial No.: 10081882 HARLEYSVILLE, PA 19434
Cust. Ral, Ho.:
Description: DIGITAL PSYCHROMETER P.O. ¥ SPO0O1S3ITE-1 PJLA
Date Rec'd: 1U320AT Calitraticn
Condition Rec'd: GOOD Procal:  INSPEC Final: IN SPEC L .

CALIBRATION CERTIFICATE

All calibrations are performed by quaified personngl using instrumentation, procedues and mathods which guarantes spacifcations claimed are rebable
Whan specified, sl calbralions are parformed in Bocondance with curmant ISONEGC 17025, ANSYNCSL Z-540-1, MIL-STD-45662A, and ENVIPra-Lab
Oualily Manual - Rev 5. Standards used are iraceable o The Natianal Inslilute of Standards and Technology (NIST). Expanded uncaainies s
calculated using mathcds describad in the Guide 1o the Expression of Uncanainty of Measureman] (GUM) wlilizing & coverage factar of K=2 (5%
confdence) and kepl on e al Pro-Lab. Al 8 minimwm, slandards ane d with @ un inty af 28% or befier, whare possible. This canificate
andior data shall not ba reproduced axcept in full, withoul the wrilten permission of Pro-Lab Managemern

Standards Usod
Assat ® Dascription Certificate Mumber Date Due
350654 TEMPHUMIDITY CHAMBER 491-9128 Q222018
00585 REFEREMCE THERMOMETER 451-2560 REV A Brraong
588 RTD PROBE 4B80-9553 B8
Temperalurne 240 C Date Tested: 05-Deac-2007
Humigity 433% RH Date Due 05-Dec-2018
Approved By Jennifer Freed Caliorated By: Russell Mestrnar

Lab Technician Field Technician

E-Sgned 12-Dec-2017 1005 AM E-Signed 04-Dec-201T 2 38 PM

= PRO-LAB |3 A REGISTERED TRADEMARK OF ENY SERVICES, INC, -
2880 BERGEY ROAD SUITE K - HATFIELD, P& 194401784 - {800) 592-8108 - FAX [215) Hﬂ-ﬁ!n_

Figure 7.3.5: Extech RH300 Digital Psychrometer Calibration Certificate Page 1 of 2
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Procedure No.:  MER Paga 2 af 2

Cartificals Mo 431-4363 ma'uﬂ Conirol Mo..  SE927S
@

UHIT UNDER TEST SUBMITTED BY

Manufsciurer: EXTECH INSTRUMENTS Custamer: STROBIC AIR CORPORATION

Model Na.: RH3D0 1680 CASSELL ROAD

Sarlal Mo.: 10081582 HAALEYSVILLE, PA 13438

Cusl. Raf, No.:

Doscription: DIGITAL PSYCHROMETER P.O.#: SPO0018378-1 FILA

Ciate Rec'd: 207 Cadibent lon
Conditien Rec'd: GOOD Pracal: N SPEC Final: IN SFEC R T

CALIBRATION DATA

Calbrated per user guide for Extech RH00. RH300

Mote Calibratian resulls may drift freen dacumented values prior to calibration due date sttributabie 1o venous factars, Resulls cblained apply 1o the UUT
anly and s relleciive of conditions a2 the lime of this Lest

Humidity Test

Description Standard As Found Final M, Max. Une.
AN 220 198 218 190 0 034
RN 450 438 450 420 480 053
%A 750 741 749 720 700 083
Temperature Test

Description Standard As Found Final Min. Max. Une.
C 180 98 X 1] 11.0 ooa
H 250 48 249 240 260 008
“© 380 380 1.0 o 9.0 ood

= PRO-LAB IS5 A REGISTERED TRADEMARK OF ENV SERVICES, INC, -

2080 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (500) 902-9108 - FAX [215) B12-6522

Figure 7.3.6: Extech RH300 Digital Psychrometer Calibration Certificate Page 2 of 2
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Cedtificale No.:  475-14005 mm Conbral Ne: IHTES

Procedure Mo MFR . Page 1 of 4

UHIT UNDER TEST SUBMITTED BY

Manufacturer: AMPROBE Customer: STROBIC AIR CORPORATION

Modal Mo.: DI MULTITEST 160 CASSELL ROAD

Serlal No.: 0800727 HARLEYSWVILLE, PA 18438

Curst, Ral. Mo.:

Description: POWER QUALITY RECORDER P.O.# NiA c.:uu

Cale Roc’d: HWIAT bewlion
Condition Rec'd: GOOD Pracal:  INSPEC Final: [N SPEC Amemmten FIHE

CALIBRATION CERTIFICATE

All calibrations ame performed by qualified persannél using mslrumentalion, procedures and methods which guarantss specifications clamad are reliable
When specified. all calbrations are performed in accordance wilh cument ISQIEC 17028, ANSUNCSL Z-540-1, MIL-STD-458624, and EN\V/Pra-Lab
Cruality Manual - Rev 5 Siandards used ase iraceable (o The Mational Institule of Standards and Technology (MIST) Expanded uncertainfies are
calculated wsing methods describad in the Guida to the Expression of Lincertainty of Measurement (GUM) utlizing a coverage facior of K=2 (85%
confidence) and kept on fke at Pro-Lab. Al & minimum, standards ane selecied with an uncenanty of 25% or better, where possible. This cerilicate
andéor data shall nol be reproduced excepd in il without the wrillen permission of Pro-Lab Management

Standards Wsed
Assel # Description Certificate Number Date Dus
o152 MULTIMETER 52-VEN-2855027 4302017
1186 MULTIFUNCTION CALIBRATOR 52-VEN-3080958 12192017
Temperature: 4% C Diate Tested 26-Apr-201T
Hurmidity: 44.3% RH Date Due. 26-Apr-2018
Approved By:  Jeremy Vaughn Calibraled By Jason Vieweg

Pralab Managet Cal Tachnician

E-Signed 25-Agr-2017 2:59 PM E-Signed 26-Ape-2017 2,38 PM

=PRO-LAB |3 & REGISTERED TRADEMARK OF ENV SERVICES, INC. ~
2880 BERGEY ROAD SUITE K - HATFIELD, PA 194401764 - (B0D) 992-2108 - FAX (215) B22-8622

Figure 7.3.7: Amprobe DM-I11 Power Multitester Calibration Certificate Page 1 of 4
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Cedificale Mo.-  475-14005 mw Conbrol Mo 320755

Procedure Mo MFR - Page Z of 4

AMST UNOER TEST SUBMITTED DY

Manufaciurer: AMPROBE Customer; STROBIC AR CORPORATION

Modsl No.: D=1 ML TITEST 180 CASEELL ROAD

Sarial No.: 0s080T2T HARLEYSVILLE, PA 19438

Cust, Raf. No.:

Descripthon: POWER QUALITY RECORDER PO, # RiA ﬂ:’m

Dats Rec'd: IENT mmnmnr;rﬁs*
Condition Rec'd: GOOD Pracak IN SPEC Final: |N SPEC

CALIBRATION DATA

Linil was calibraled o rmest MFR specificalions, Replaced Ghi curmant clamp per customesr.

Note: Calibration results may deift from docurmenbed values prior lo calibralion due dale ailribulsbls to varicus faclors. Resulls cbiained apaly to the UUT
only and ane refleclive of candilions. at the ime of this lesl

Voltage Input T1

Description Standard As Found Final Min. Max. Une.
V @ B0 Hz [0 347 T 4B 354 Une. MiA
¥ @ 60 He 1200 188 1188 1182 1206 Unc: A
W i 60 Hz 2500 506 250 6 2485 251 8 Une MR
Voltage Input T2

Dascription Standard As Found Final Min. Max. Une.
W @ B0 Hz 350 u7 347 M6 354 Unes WA,
V@ B0 Hz 1200 1201 1301 1152 1208 Une MIA
Vi@ 60 Hz 2500 2510 2510 2485 251.5 g Mi&
Voltage Input T3

Description Standard As Found Final Min. Max. Unc.
V@ 60 Hz 30 M7 M7 346 354 Unc MA
W (@ 60 Hz 120.0 1200 1200 182 120 8 Unc. WA
W i} 60 Hz 250.0 2508 2508 4B 5 2515 Unc WA
Gurrent Input 1

Description Standard As Found Final Min. Max. Une.
A @ B0 Hz 80 45 48 4B 52 Unc: kg,
A @ 60 HE 40.0 18 384 96 404 Unc RIS
A 60 Hz 80.0 745 705 704 806 Unc Mi&
Current Input 12

Description Standard As Found Final Mini. Ma. Une.
A @60 Hz 80 49 48 a8 52 Unc M
A B0 He 40,0 87 3n.7 e 40.4 Unc. A
A B0 Hz B0 798 708 784 508 Ung, NiA

— PRO-LAB |15 A REGISTERED TRADEMARK OF ENV SERVICES, INC. ~
2880 BERGEY ROAD SUITE K - HATFIELD, PA 15440-1764 - (800) 852-9108 - FAX [216) B22-6622

Figure 7.3.8: Amprobe DM-I11 Power Multitester Calibration Certificate Page 2 of 4
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Cenificale No.:  475-14005 mm Control Mo 3129755

Procedure Mo.:  MFR ® Page 3 af 4
UNIT UNDER TEST SUBMITTED BY
Manufscturar: AMPROBE Customer: STROSIC AIR CORPORATION
Model No.: DM-NIl MULTITEST 160 CASSELL ROAD
Sarial No.: DB0S0TET HARLEYSVILLE, PA 18438
Cust Ref. No.:
Dascription: POWER OUALITY RECORDER PO & A . EI'I'.:II
Date Rec'd: Ao ? o
Condition Rec'd: GOOD Pracal:  INSPEC Final: IN SPEC csiaticn TS
Current Input 13
Description Standard As Found Final Mim. Max, Une.
AR EBDHz 510 48 49 4B 532 Urs M
A B0 He 40.0 306 306 IB/E 404 Unc WA
A @ 60 He B0 T84 T8.5 TH.4 B0 & Ung. WA
Active Power Ch1
Description Standard As Found Final Min. Manx. Une.
KW @ 100 WV 30 A BD Kz 3.000 2568 2588 2266 3032 Unc MiA
Active Power Ch2
Description Standard As Found Final Min. Max. Unc.
KW @ 100V 30 A 80 Hz 3.000 2002 2002 2058 3032 Une A
Active Power Ch3
Description Standard As Found Final Min. Max. Unc.
KW @ 100 W 30 A B0 Hz 3,000 28T 2977 2558 032 Unc Mig
Low Ohms
Description Standard As Found Final Min. Max. Une,
Ohme afes Cal 0.00 0.00 0.0a -0z 0.02 Unz MiA,
Ohms 5.00 4,59 4.9 488 512 Wng MiA
Ohms 500 503 503 488 B1.2 Ung Mi&
Insulation Test 50V
Description Standard As Found Final Mir. Max. Une.
M Ohims 500 4 85 495 4 68 LY ¥ Ung WA
M Ohms 200 198 198 194 208 Unc MIA
Insulation Test 100 V
Description Standard As Found Final Min. Max. Unc.
M Ohms 500 50 5 4.88 512 Une WA
M Chms 200 198 198 194 206 Une, Mis,
M Dhms 1000 100.5 1005 S48 1052 Une M
Insulation Test 250V
Description Standard As Found Final Min. Max. Une.
M Ohares 5,00 502 502 4,88 512 Unc. WA

= PRO-LAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC, —
2680 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (800} 592-5108 - FAX (215) 822-6522

Figure 7.3.9: Amprobe DM-I11 Power Multitester Calibration Certificate Page 3 of 4
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Cenificate Mo..  475-14005 M3 GContml Mo 325755

Procedure No.:  MFR Page 4 of 4
1]
UHIT UNDER TEST SUBMITT.
Manufacturer: AMPROBE Customer: STROBIC AIR CORPORATION
Model Ho.: D=1 MULTITEST 150 CASSELL ROAD
Sarlal No.: 0S090TaT HARLEYSWILLE, PA 19428
Cust. Ref. No,:
Cascription: POWER QUALITY RECORDER PO.®:  MA FILA
Date Rec'd: AGB0E0IT f‘"'ﬂ“ﬂ:m:
Condition Rec'd: GOOD Pracal:  INSPEC Final: IN SPEC Aesrmddalion

CALIBRATION DATA

Unit was calibrated to meel MFR specificalions. Replaced Chi current clamp per customer,

Mele: Calibration resulis may drifi from documanied velues prior to calibralion due date abiribalable to various faciors. Resulls oblained apply b The UUT
only and ane refleclive of conditions at the time of this les1

Insulation Test 250 W

Description Standard As Found Final Min. Max. Une.
M Ohms 20,0 1949 129 19.4 206 Unc. Mo,
M Ohms 100.0 100.7 100.7 e 1022 Unc. A,
M Ohms 400 02 402 ire 422 Une. Mi#
Insulation Test 500 V

Description Standard As Found Final Min. Max. Unc.
M Ohms 5.00 503 5.03 488 812 Une. M8
M Ohims. 20.0 20,0 20.0 19.4 206 Unc. MiA,
M Onms 100.0 1011 1011 7.8 1022 Unc. M,
M Ghms 400 402 Llir) 380 410 Une K&
M Chms 800 810 a1 758 B4z Unc. Mis
Insulation Test 1000 V

Description Standard As Found Final Min. Max. Unc.
M Dthrns: 500 504 1) 488 512 Unc KA,
M Ohrms 200 200 20.0 194 206 Unc. WA
M Ohena 1000 011 1091 7.8 1022 Umc M,
M Ohms 400 402 402 390 410 Unc. WA
M Ohms BOD 807 80T 782 B1E Unc. MIA
M Ohms 1026 1022 1] 973 1078 Une A

- PRO-LAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC, -
2680 BERGEY ROAD SUITE K - HATFRELD, PA 19440-1764 - (800) 952-9108 - FAX (15) B22-6522

Figure 7.3.10: Amprobe DM-I11 Power Multitester Calibration Certificate Page 4 of 4
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Procedure Mo 33x345631 Page 1 af 2

Cerlificaie Mo 491-879 mauﬂ Corirel Mo 194714
-1

UNIT UNDER TEST SUBMITTED BY

Manufacturer: EXTECH INSTRUMENTS Customar: STROBIC AIR CORPORATION

Moded Mo.; 451830 160 CASSELL ROAD

Sarial Ne.: z180220 HARLEYSVILLE. P, 19434

Cust. Ralf, No.:

Description:  STROBOSCOPETACH PO.#  SPODIISITE. LA~
Date Rac'd: 11302017

Condition Rec'd: GOOD Procal: N SPEC Final: 4 SPEC Aecredtistion 74401

CALIERATION CERTIFICATE

All calibralions are perfarmed by quakified personnel using instrumentation, proceduwies and metheds which guaranies specifications claimed ane relable
When specified, all calibrations are performed in accomdance with curment ISONEC 17025, ANSIFNCSL 2-540-1, MIL-5TD-25662A, and ENV/Pro-Lat
Quaality Manual - Rev 5. Slandards used are (raceabie bo The Natianal Inslbube of Standards and Technology (MIST) Expanded uncertainties are
calculated using mathods described in tha Guide 1o the Expression of Uncarainty of Measuremant (GUM) willizing a coverage lactor of K=2 (85%
cenfidenca) and kepl on file &1 Pro-Lab Al & minimum_ siandards are selschad willh an uncertainty af 25% or bebier, where passible This cenificase
andior data shall not be reproduced except in full, withcut the written peem ssion of Pro-Lab Management

Standards Usod
Asset 8 Dascription Cartificate Number Date Ous
00618 LASER TACHOMETER AT5-14778 4TIAR0E
Temperalung 254 © Date Tosied 01-Dec-2047
Hurmidity 219% RH Diate D 01-Dec-2018
Approved By Jannifar Fraed Callratad By: Hayt Smith
Lab Technican Lab Technician
E-Signed 04-Dec-201T 1151 AM E-Signed 01-Dec-2017 306 FM

= PRO-LAB |2 A REGISTERED TRADEMARK OF ENV SERVICES, INC. -
2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (BO0) 892-9108 - FAX (215) B22-6522

Figure 7.3.11: Extech 461830 Stroboscope Calibration Certificate Page 1 of 2
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Carlificale Mo 491875 MME Cenirol Mo

394714
Procedure Mg.. 33345931 ® Paga 2ol 2
LINIT UNDER TEST SUBMITTED BY
Manudseturer: EXTECH INSTRUMENTS Customor; STROBIC AIR CORPORATION
Model Ma.: 451830 160 CASSELL ROAD
Sarial Ke.: Z180320 HARLEYSVILLE, PA 19428
Cusl. Rof. No.:
Description: STROBOSCOPETACH P.O. " SPCO015378-1
Diade Rec'd: TIAW017
Conditlen Reac'd; G000 Pracal: IN SPEC Final: M SPEC

CALIBRATION DATA

Mote: Calbrabon resulls may deift from documentad values prior 1o calibralion due data attribulable 1o varous faciors. Results obtained apoly o the UUT

anly and are reflective of condilions =i the time of this bess,

Results ara abiained by setiing the Linik Under Test {UUT) to the nominal value and recording the eror from the siandard (As Found'Final) Te

dederming UUT emror substract ke As Found!F inal Resull froem the UUT resull
Flashes Per Minute

Description uuT As Found Final Min.
FEM 1003 1000 1000 L]
FPM 2000 2000 2000 1538
EEM 5004 - 4899 4536
FPM OO0 L] 10 GEIS
FPM 000 Basa A598 B554

«= PRO-LAR IS A REGISTERED TRADEMARK, OF ENV SERVICES, INC, -

Max.

100z
2002

ToO5

2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (B00) 892-8108 - FAX (215) 822-8522

Unc.,
0B
ar
ao
1.2
12

Figure 7.3.12: Extech 461830 Stroboscope Calibration Certificate Page 2 of 2
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Pracedure Mo 1720MP216 Page 10/2

Ceriificate No.-  475-10248 MME Canbrol M. 391693
@

HIT T SUBMITTED BY
Manufacturer; COMEX Customer: STROBIC AR CORPORATION
Model No.: JOB 160 CASSELL ROAD
Serial No.: 32865 HARLEYSVILLE, PA 18438
Cust. Rel. Na.:
Description: BAROMETER P.O. ¥ SPODO15379-1 FJLA
Cablbralion
Date Rec'd; 1132017 s T
Conditlan Rec'd: GOOD Precal: N SPEC Final: IN SPEC

CALIBRATION CERTIFICATE

Al calibralions ane perfarmed by gualified persannal using instrumanialion, proceduras Bnd methods which guaranies specificallens claimed ame reliaoie
Whan spacifed, all calibrations sne pecformed in accondance with curment ISOMEC 17028, ANSINCSL Z-540-1, MIL-STD-456862A, and ENV/Pra-Lab
Quality Manual - Rev 5, Slandards used are Iraceable 1o The Malional Instiute of Standards and Techralogy (MIST). Expanded unceraintios are
calculaled using methods describad in the Guide to ke Expression of Lircedainty of Measurement (GLUM) uiilizing a coverage lactor af K=2 (05%
confidence) and kept on fle 8t Pro-Lab. Al @ minimum, standands are selecied wilh an uncartainty of 25% or belter, whene possible This cedtiicale
andlor data shail nof be reproduced excepl in full, withoul the wrillen permission of Pro-Lab Managemant

Standards Used
Angal ¥ Description Cartificate Mumber Diate Dus
1157 PRESEURE - MKS BARATRON WY INDICATOR 52-VEN-2251 1208
Temparature ! 240 C Dale Tested 20-Dec-2017
Husmidity 17 4% RH Dale Duse 20-Dec-2018
Approved By:  John Mcenroe Calibrated By, Keith Munay, Sr.

Prolab Marager Sr Calibralion Technician

E-Signed 20-Dec-2017 348 PM E-Signed 20-Dee.2017 335 PM

= PRO-LAB IS A REGISTERED TRADEMARE OF ENV SERVICES, INC. ~
2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1T64 - (B00) 892-3108 - FAX (215) B11-6522

Figure 7.3.13: Conex JDB1 Barometer Calibration Certificate Page 1 of 2
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Cerlificale Mo.:  475-10248 mw Caondral Mo 391693

Procedure Mo 1720MP216 ® Fage 2of 2

UKIT UNDER TEST SUBMITTED BY

Manufsciurer  COMENX Customer: STROBIC AIR CORPORATION

Model No.: JOB1 180 CASSELL ROWD

Sarial No.: 32055 HARLEYSVILLE, PA 19438

Cust. Ref. No.:

Description: BARCMETER P.O. N SPO0015378-1 FJI_.n.I_
Dats Rec'd: 143002017 Callkmt
Eondition Rec'd: G000 Precal: N SPEC Final: IN SPEC o Ll

CALIBRATION DATA

Thie readings wera taken aftar adjusting for local baromietic pressure

Mole: Calibralion results may drift from doecumanted values prior (o calioration due date aifribulable bo various laciors. Resulls oblained apply ko the UUT
caly and are refiactive of conditions al tha lime of this test

Barometric Pressure

Description Standard As Found Final Min. Max. Une.
inHg 2088 20 BS 2085 20.63 2092 0 020868
inHg 2247 7244 22 44 2243 2248 0022236
inHg 27.00 22 50 2250 22 45 322 55 0 026154
inHg 22151 2396 2386 23.54 am bg22270
inHg 28.5% 2853 2853 28.50 2B 54 0 D2T5B4
inHg 28 50 27.00 27.00 26,85 2708 0 OZTE1G
inig 3001 3nm 00 2606 30,06 0 028860

=~ PRO-LAB |5 A REGISTERED TRADEMARK OF ENV SERVICES, INC., =
2880 BERGEY ROAD SUITE K - HATFIELD, PA 15440-1784 - (B00) 992-9108 - FAY [215) 822-8522

Figure 7.3.14: Conex JDB1 Barometer Calibration Certificate Page 2 of 2
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Cerlificale Mo 475-3487 W Caonirol Mo.: 1664

Procedure Mo MFR ® Page1al§
T R TEST SUBMITTED BY
Manulaciurer: FLUKE Customer: STROBIC AIR CORPORATION
Modil Na.: 1736 160 CASSELL ROAD
Sarlal No.: 32600118 HARLEYSWVILLE. PA 19438
Cust Rof. Mo.:
Dascription: PCANER LOGGER P.0. #: SPOO015887-1 PJLA
Date Rec'd: 24208 '-'"'"'“':,m
Condillen Rec'd: GOOD Pracal: N SPEC Final: IN SPEC Frezmmaision i TR

CALIBRATION CERTIFICATE

All calisrations are paromned by qualfied personnel using instrumeniation, procedunes and maethods which guarantes specifications claimed are reliable
When specified, all calibrations ane parformed in accerdance wilh currerd IS0NEC 17025, ANSUNCEL Z-540-1, MIL-STD-45662A, and ENVIPre-Lab
Qualily Manual - Rev 5 Standerds used are fraceable to The Maticnal Instiute of Standards and Technalogy (MIST), Expanded uncerainlies are
calculated wusing methods described in the Guide 1o the Expression of Uncerainty of Maasuremanl (GUM) utiizing a coverage faclor of Ke2 (35%
canfidgence} and kept on i &l Pro-Lab. Al 3 minimum, standands are sebeciad wilh an uncerainty of 25% or batter, whene possible. This cerificate
andlor data shall pal be reproduced axcapl in fll, withaul (he wiilien parmission of Pro-Lab Marsgement.

Standards Vead
Asset # Bascription Certificals Number Date Dus
1186 MULTIFUNCTION CALIBRATOR S2-VEN-I356 121172008
Termperalure 20 C Date Tested 20-Feb-2018
Husmidity 35 0% RH Dabe Due 20-Feb-2018
Appraved By Jahn Mecensos Caibrated By Wiliam Leas, Jr

Pralab Manager Calibration Technician

E-Signed 20-Feb-2018 12.57 PM E-Signed 20-Feb-2018 12 34 PM

—~ PRO-LAB 15 A REGISTERED TRADEMARK OF ENV SERVICES, INC., -
2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (800) 592-3108 - FAX (215) 822-6522

Figure 7.3.15: Fluke 1736 Power Logger Calibration Certificate Page 1 of 5
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Ceanificate No.: 4759487 m Contral No.: 1664

Procadure No : MFR ® Fage 2of 5

UHIT UNDER TEST SUBMITTED BIY

Manufacturer; FLUKE Customar: STROSIC AIR CORPORATION )
Model No.: 1738 180 CASSELL ROAD

Sarlal No.: 12600118 HARLEYSVILLE. PA 19438 ’
Cusi. Ref, No.:

Description: POWER LOGGER P.O. & SPOOD1SBET-1 ur:nh.n_
Date Rec'd: 2142018

Condilien Rec'd: GOOD Precal:  INSPEC Final; IN SPEC Ll

CALIBRATION DATA

Specifications cbtained fom: FLUKE 1735 POWER LOGGER USERS MANLAL

MNaote Calibration nesulls may drift from documentad values priar ba calibration due date alirbutabie to various factors Results obtained apply o the UUT
only and ase reflective of conditions &1 the bme of this lest.

L1 VOLTAGE MEASUREMENT

Description Standard As Found Final Min. Max. Unc.
VAC BOHz. 5.0 51 X 48 51 Une HiA
VAC f0Hz 10.0 89 LY 29 101 Unc NiA
VAC G0Hz 500 4819 429 498 202 Une WA
VAC G0Hz 1000 1004 100.0 o 100 3 Une WA
VAC BOHz 2500 2500 2500 494 250 6 Une A
VAC B0Hz 800.0 5000 500 0 4588 501.1 Unc WA
VAC G0Hz 7000 000 700 0 6885 701.5 Unc WA
WAC 60Hz =ikl 000 aog 0 B&A. 1 901.8 Une MA
KA BOHz 1.000 1,000 1.000 0958 1.002 Une. WA
L2 VOLTAGE MEASUREMENT

Description Standard As Found Final Min. Max, Une.
VAG BIHz 50 50 80 4% 51 Une. Mg
Viac S0Hz 100 100 0.0 9% 01 Unc. Mi&
VAC BOHz 500 0.0 50.0 408 502 Une Mg
VAC B0Hz 1000 1000 100.0 a8 7 1003 e MR,
VAC B0Hz 2600 2500 2500 2484 506 Ung Mg,
VAC 60Hz 5000 4589 4398 8 4385 8011 Ling Mg
WAC BOHZ 7000 G989 €959 BB E ot s Une Mi&
VAC B0Hz F00.0 8958 =EN. BAE1 901.8 Uine. M8
KVAC B0Hz 1,000 0998 0,699 0898 1.002 Unz M
L3I VOLTAGE MEASUREMENT

Description Standard  As Found Final Min. Max. Une.
VAC B0Hz 50 50 50 40 &1 Une. Nk
VAC BlHz 10.0 10.0 100 ag 101 Unc. Mg
VAL BIHZ 800 500 500 A58 502 Lne. Hi
VAL BIHz 1000 1000 100.0 897 1003 Unc. i
VAL BiHz. 2500 2500 2500 2984 250 6 Une. Nig
VAL BIHz. 5000 5000 500.0 48889 LR Unc Wi

~ PROLAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC. -

2880 BERGEY ROAD SUITE K - HATFIELD, PA 12440-1784 - [BDD) 932-9108 - FAX (215} B22-6522

Figure 7.3.16: Fluke 1736 Power Logger Calibration Certificate Page 2 of 5
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Cerificale Mo . 4758457 mw Conirgl Mo 1664

Procedure No MFR ® Page 3ol 5

UNIT UNDER TEST SUBMITTED BY

Manufacturar: FLUKE Customen; STROBIC AIR CORPORATION

Model Mo_: 1736 160 CASSELL ROAD

Sarial Mo.: 32600115 HARLEYSWILLE, PA 15438

Cust. Ref. Mo,:

Description: POWER LOGGER P.O. #: SPO0015887 -1

Date Rec'd: an4201a Calihrmtion
Candition Rec'd: GOOD Pracal:  IN SPEC Final: I SPEC Aeeriaalion B 7861

CALIBRATION DATA

Specificalions oblained from FLUKE 1735 POWER LOGGER USERS MAMUAL.

Male  Calibration resulls may drill froen documenied valugs prior bo calibralion due dale sttrbutable i varous faclars Results oblained apply to the UUT
oily and ars reflective of conditions at the tme of this test,

L3 VOLTAGE MEASUREMENT

Description Standard As Found Final Min. Max. Une.
VAC B0Hz 7000 7000 700.0 B9B 5 701 6 Une WA
VAL BOHz, 2000 9000 000 BOE.1 9010 Une. MIA
KVAC 60Hz 1.000 1.000 1,000 0998 1.002 Une. MIA

L1 CURRENT MEASUREMENT

Description Standard As Found Final Min. Max. Une.
AMC BOHZ 500 sm 5m 492 508 Unc. Mg
AT BOHz 1000 1002 10.02 987 10,13 Une Mg,
AAC BOHE 15.03 1504 1504 14, 82 1518 Ung. WA
AALC BOHz 2000 005 005 1877 0.23 Une. MIA
AAL BOHz 2500 25 08 508 472 2528 Une. Mg
AAL BOMz 5000 5011 811 49 .47 8083 Une. Mg,
AAC BOMz 7500 75.18 7518 74.22 75T Une. Mig
AAT BOHz 1000 1002 100.2 EET i04.0 Unc. Mg

L2 CURRENT MEASUREMENT

Description Standard As Found Final Min. Max. Unc.
AAC B0Hz 500 506 506 4492 508 Une. Mg
AAC E0HE 1000 1002 10.02 987 1013 Une. MIA
AAC BOHZ 1500 1504 1504 14 .82 1518 Une. MI&
AAC BOHZ 2000 2008 2008 19.77 023 Une. Mig,
AAG B0HZ 2500 2508 2508 M2 528 Une. Mg
AAC BOHz 5000 5011 5011 48 47 &0 83 Une. Mg,
AMC BOHZ 7500 7516 7516 T4 22 7578 Une, Mis,
AALC BIHz 1000 1002 100.2 200 1010 Une. MIA

L3 CURRENT MEASUREMENT

Description Standard As Found Final Min. Max. Unc,
AAC BDHZ 500 508 5 06 a2 508 Unc. Mig

~ PROLAB IS A REGISTERED TRADEMARK OF ENV SERVICES, NG, —
2880 BERGEY ROAD SUITE K - HATFIELD, PA 10440-1764 - {B00) $92-9108 - FAX (215) 822-6522

Figure 7.3.17: Fluke 1736 Power Logger Calibration Certificate Page 3 of 5
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Cedficale Mo, 4759487 mw Contrel Mo,

1664
Procedure Mo MFR ® Page 4 of §
UNIT UNDER TEST SUBMITTED BY
Manufacturer: FLUKE Customer; STROBIC AIR CORPORATION
Modal No.: 1738 180 CASSELL ROAD
Serial No.: 32600119 HARLEYSVILLE. FA 19438
Cust, Rel. No,;
Dascription: POWER LOGGER PO SPO0015887-1 FJLA
Date Rac'd: 2472018 uIH“‘I.FHH'I
Condition Rec'd: GOOD Precal: IN SPEC Final: IN SFEC e

CALIBRATION DATA

Specifications obtained from FLUKE 1736 POWER LOGGER USERS MANUAL

Hgte: Calipration results may dnf} from documented valugs prior to calibralion due date alributable (o various factors Resuls oblained apply 1o the UUT

anly and are refleclive of conditions at the time of this best

L3 CURRENT MEASUREMEMNT

Description Standard As Found Final Min. Max.
ARG 50Hz 10.00 10.02 10.02 987 1013
AAC BOHz 1500 15.04 15.04 14.82 15.18
AAC B0Hz 2000 20.08 2008 19.77 N
ARG GOHZ 2500 2508 /605 2472 B
ARG BOHz 5000 50.11 5044 45 47 5053
AAC BOHzZ 75.00 7516 7516 7422 7578
AALC E0Hz 1000 100.2 100.2 5.0 101.0
FREQUENCY MEASUREMENT

Description Standard As Found Final Min. M.
Hr 42 50 42 50 4250 42 48 4254
Hz 4500 4500 4500 44,85 4505
Hz 5000 5000 50.00 40 85 5005
Hz 5500 5500 5500 5484 5506
Hz 5000 50,00 £0.00 5854 £005
Hz 65040 £5.00 6500 5493 £5.07
Hz 6300 £8.00 8300 8890 8207
L1 KVA MEASUREMENT

Description Standard As Found Final Min. M.
KVA 1.00 1.00 1.00 083 1.01
KVA 1.10 1.10 110 1.08 1.1
KA 1.20 1.20 120 1.18 1.21
KA 1.25 1.25 1.26 1.23 127
KVA 1.30 1.30 1.30 1.28 132
ATy 1.35 135 135 1.33 1.36
KA 1.40 1.40 1.40 1.38 1.42
KA 150 1.50 180 1.48 152

= PRO-LAB I3 A REGISTERED TRADEMARK OF ENV SERVICES, INC, =

26880 BERGEY ROAD SUITE K - HATFIELD, PA 15840-9764 - (B00) 992-9108 - FAX (215) 8226522

Lirc NiA
Unz. WA
Unz WA
Une KA
Ung WA
Unc. FA
Unc. FA

Unc WA
Une MA
unc. MiA
Unc. RA
Unc WA
Unc MR
Unc Mg

Unc. hiig,
Unc MIA
Line A
Unc Mg
Une Mg
Unc. I8
[T
Unc P8

Figure 7.3.18: Fluke 1736 Power Logger Calibration Certificate Page 4 of 5
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Carificals No 4755487 mm Candral Ma.:

-~ PRO-LAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC, -

2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (B00) 992-2108 - FAX (215) 8225522

Procedure No = MFR ® Page Sol5

UNIT UNDER TEST SUBMITTED BY

Manuiscturer: FLUWE Customar: STROSIC AIR CORPORATION

Model No.: 1738 160 CASSELL ROAD

Barlal No.: 32600118 HARLEYSVILLE, PA 18438 ;

Cust. Ref. No.:

Doscription: POWER LOGGER P.O.#:  SPO001S8ET-1 FiiA

Cabe Rec'd: 21472018 Cablbration

Condition Rsc'd: GO0 Precal:  INSPEC Final: IN SPEC e eson e 1
L2 KVA MEASUREMENT
Description Standard As Found Final Min, Max. Une.
KWA 140 1.00 1.00 0839 1o Une Mia
Kva 1.10 1.10 1.10 1.08 111 Unc MiA
LT 120 120 1.20 1.19 1.21 Ung Mig
Kwa, 125 128 1.25 1.23 137 Une Mia
KWA 130 130 1.30 1.28 1.3 Unc Mia
KWVA 135 135 1.33 1.33 1.38 Ung Mg
LAs 1.40 1.40 140 1.38 142 Unc Wig
KWA, 1.50 150 150 148 1.82 Une MiA
L3 KVA MEASUREMENT
Description Standard As Found Final Min. Manx. Une.
KW 1.00 1.00 1.00 oo 1.0 Unc. WA
HWA 1.10 110 1.10 1.08 11 Unc MIA
KVA 120 1.20 1.20 1.19 14 Une WA
WA 128 1.2% 125 123 127 Lime MA
KW, 1.30 1.30 1,30 1,28 132 Unc WA
KVA 1,35 1.35 1.35 1.33 1.38 Unc WA
KWA 1.40 1,40 1.40 1.38 1.42 Linc. WA
KVA 1.50 150 1,50 1.48 1.52 Ling MiA

Figure 7.3.19: Fluke 1736 Power Logger Calibration Certificate Page 5 of 5
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Cortificate No A80-11498 m Coomtred Ma SEE2Y

Procodura Mo MFR ® Page 1 of 2

UNIT UNDER TEST SUBMITTED BY

Manufacturer; SLAUGHTER Customar: STROBIC AR CORPORATION

Model Ni.: 2528 160 CASSELL ROAD

Serial No.: 410035 HARLEYSWVILLE P& 19438

Cust. Ref. No.:

Description: AL HIPOT TESTER P.O. # SPOOD13876-1

Dabe Rec'd; RHe2mT .

Condition Rec'd: GOOD Precal: IN SPEC Final: IN SPEC i

i

CALIBRATION CERTIFICATE !

All caliarations are performed by qualified persannel using instrumenlalion, procadures and meihods which guararise specificalions claimed are reliable
Whan specified, all calivrations ase parformad in accondance with curmont |SCAES 17025, ANSUNCSL Z-540-1, MIL-STD-45662A, and EMNV/Pro-Lab
Cuatity Manual - Rev 5. Standards used ane iraceabla to The Mational Inslitule of Standanrds and Technalogy (NEST) Expanded wuncarantes are
calculated using methods describad in the Guide lo the Expression of Uncerdainty of Measuremant (GUM) ublizing a8 coverage factor of K=2 (35%
confidence] and kepl on file al Pro-Lab. A2 & minimurm, stardards are selected wilh an wneanainty of 25% or bepier, whare possible This cerificale
andior dala shall not be reproduced except in full, without the wiillen permission of Pro-Lab Managemant

Standards Used "
Assel # Dascription Cartificate Number Data Dua
01453 HIGH VOLTAGE METER 52-VEN-BT46 INEZ08
0152 MULTIMETER 52-VEN-2856027 Lo Ted
i1 HIGH POWER RESISTIVE LOAD 47513323 ey
Temperabure o ¢ Dale Tesied 23-May-2017
Humidity A50%RH Dade Dua: F3-May-2018
Approved By:  Keith Murray, Sr Caliorated By William Leas, Jr.

S Calibration Technician Calibralion Technician

E-Signed 24-May-2017 1210 PM E-Signed 23-May-2017 352 AM

- PRO-LAB IS A REGISTERED TRADEMARK OF ENV SERVICES, INC. -
2880 BERGEY ROAD SUITE K - HATFIELD, PA 194401764 - (B00) 992-9108 - FAX (215) 822.6522

Figure 7.3.20: Slaughter 2525 AC Hipot Tester Calibration Certificate Page 1 of 2
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Cerilicala Mo  480-11498 mm Canirod Moo 5B6243

Procedure Mo :  MFR ® Page 2 of 2

UMIT UNDER TEST SUBMITTED BY Vi
Manuiagiurer; SLAUGHTER Customer: STROBIC AIR CORPORATION

Modal No.: 2525 160 CASSELL ROAD

Serial No.: 3410035 HARLEYSVILLE, PA 159438

Cust. Ref. No.:

Description: AC HIPOT TESTER PO.® SPOD0M 3875-1

Dale Rec'd: SABRT

Conditlon Rec'd: GOOD Pracal: IN SPEC Final: 1M SPEC

CALIBRATION DATA

Specifications chtained from: SLALGHTER MODEL 2525 AC HIPOT TESTER OPERATION AND SERVICE MANUAL. 59-10650-01 VER. 1.00

Mabe: GCalibratson results may deifl from decumented walues prior to calioration due dale atiributable to vanous factors. Results obtained apply bo fhe ULT -
only and are refleciive of conditions al the lire of this bast.

AC VOLTAGE QUTPUT (KV)

Description Standard As Found Final Mir. Macx.
Standard=DisplayediAs FoundeMaasured 010 010 010 0.08 g1
Slandard=Diaplayadifs Found=Maasured .50 0.50 050 0.48 o.52
Slandard=Displayedas Found=Measwred 100 1.00 1.00 087 1.03
Standard=Displayedifs Found=Measured 200 200 2.00 1.95 2.08
Slandard=Daplayedifs Found=Measuwred 3.00 3.00 3.00 283 3,07
Slandard=Displayedifs Found=Maasuwed 400 400 400 ER| 408
Standarg=Displayedias Found=Maaswed 500 5.00 500 489 511

AC CURRENT (mA)

Description Standard As Found Final Mir. Max.
Standard=Displayedias Foundshlgasured 500 457 4497 488 512
Standard=Dusplayedifs Found=kMeasued 10 DD 1003 1003 a7 10X
Standard=Displayedifs Foundshteasured 25 00 2501 250 24 4B 2552
Standard=DisplayediAs Found=heasured 5000 A6 59 a8 ey 43 86 51.02
Standard=Displayedifis Found=Measwred 98 060 28 80 98.80 86,12 95,64

o

- PRO-LAB IS5 A REGISTERED TRADEMARK OF ENY SERVICES, ING, =
2880 BERGEY ROAD SUITE K - HATFIELD, PA 19440-1764 - (BOD) 892.5108 - FAX, (218} §22-6522

Figure 7.3.21: Slaughter 2525 AC Hipot Tester Calibration Certificate Page 2 of 2
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dMaZO0N CERTIFICATE OF CALIBRATION
SN—

Customer: AMAZON COM.DEDC LLC
550 QAK RIDGE ROAD
HAZLETON, PA 18202

PO Number; BXETAMTT

Certificate/SO Number: 1-EBTYN-30-1 Revision 0

Manufacturer: Fluke Corporation As-Found: HA
Model Number: 922/KIT As-Left: In Tolerance
Description: Airflow Meter wiPitot Tube
Serial Number: 35680234 Calibration Date: Dec 15, 2017
1D

Calibrated To: Manufaclurer Specification
Callbration Procedure: 1-AC2Z3IET0-5

CQur Lakoraiones havs Eeen audied and found in compliance with ESCVIEC 17025:2005 The calbrations, as applcable, ans perlormed in comiiiancs with the requinements
of our Chuality Manusl Resision |, 150 90013008, ANSUNCSL 2540.1-1884 (R2002), and 150 10012:2003 ¥nen speciied conlactually, the requirements of 150
THIESYEI008, I0GFR21, 100FRE0 Anp B and ASME NQA-1:2012 am also covered. Gomplete reconds. of wibik parforeed ane maintained in the lab and ane availstia far
inspaction, Latomiony used in e peria o tis calbbration ara shown on the Supplemental Repart.

The calibralion lab docurerts (e iraceski ity of measunements 1o the Sl units through the Mational instiluie of Sandarcs and Techrology (NIST], or the Mationa
Fesearch Counc of Canada [NRC), or cther recogniped ralionsl maasurement institules (NMI] thal ane sgnaloies 1 the CIPM Motual Recognilion Arangament, o
acpipied Srgarental andior natural physical constants, or by the use of apecilid mathods, co or ralia type winls, Documeniabion
supporiing Iracestd iy ricemaion i@ aviilable for raview at the calioration lab

\Uncarisnties are rpoied with a coverage tachor k=2, praviding a level of confidence of approximaniely 85%. Al calitralions heve baan pafonmed using processes
hawing & TUR of 41 o betier (31 Tor mass calbrations), unkess ofersse nated on the Supgiemental Repart. The Test Uncerainty Ratie (TUR) is calcdaied in
acoordance with NESL Inlematiansl RP-18 For mags calbrabions: Conventional mess relerenced o 8.0 giear

This reqults in Bhis raport relain anly 1o T llem calibraled or tesied, ard the deleminasien of inof out of iolerance is speciic 1 the modal'sarial no. relerenced aboves
bamed on the lakrances showt ot the sipplamantal repar; these tolerances ane sifhsr e orging| eguipmant manutacturer's (OERYs) warasted apacificalions or the
chent's requested specifications. Amy number of facions can causa A unk to dift oul of tolerance o ary tise follwing =3 calibmtion. Limeations on the uses of i
instrumant ana detalied in the JEM's operaling instruciens. This cerifcate may nol ke reproduced, excepl in full, withoulwiilleh sgereal, Asdinal imarmation, if
applicable, may be included on sapanala epors)

Diate Recelved:  December 14, 2017 Certificate - Page 1 of 3 Custamer Number:  1.619842-026
ServiceLevei: 55 OPS-FI0-013R1 DIRAE0T7 FPODIRD 100145078

Figure 7.3.22: Fluke 922 Airflow Meter Calibration Certificate Page 1 of 3
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dMaZoON CERTIFICATE OF CALIBRATION
N

Customer: AMAZON, COM.DEDC LLC
550 DAK RIDGE ROAD
HAZLETOMN, PA 18202

PO Number: BXETEMTT

Certificate/SO Number: 1-EBTYN-30-1 Revision 0

As Left Data
Q
Dascription Sotpoints  Accuracy Low Limit  High Limit As Left ? TUR
Pressure Measure
Prassure Lingarily 0. 1000psi £[ 1% Reg + 0.0001 psi) 00988 0101 01000 psi
0, 2000psi =[ 1% Rog + 0.0001 psi} 01979 02021 0.2001 pai
0. 3000psi £ 1% Rdg + 0.0001 pai} 02988 0.3031 0.2002 psi
0. 4000p8i [ 1% Rdg + 0.0001 psi) 03358 04041 04003 pai
0.5000psi £( 1% Rdg + 00001 pai} 04543 0.6051 0.5003 psi
0.6000psi = 1% Fog + 0.0001 psi) D.5929 0.6061 0.6002 psi
Hysieresis 0.3000psi &( 196 Radg + 000001 pal) 0.2964 0.3031 0.2002 psi
Ditferential Test 0.0000psi %[ 1% Rdg + 00001 psi) =0.0001 0.0001 0.0000 pai
Prassurs Measura
Wasuum Linaanty 0.0000psi #[ 1% Rdg + 0.0001 psi) -=0,0001 0.0001 0.0000 psi
-0.1000ps! i 1% Rdg + 00001 psi) -0.1011 -0o0aBa 40,1002 ps=i
40, 2000psi [ 1% Rdg + 0.0001 psi) <0.2021 -0L1ara {2002 psi
0. 3000ps [ 1% Rdg + 0.0001 psi) -0.3031 02968 40,3003 psi
<0 4000 pas +( 1% Rdg + 0.0001 psi) -0.4041 -0.3953 04005 pei
0.5000ps +( 1% Rdg + 0.0001 pal) -0.50451 =0.4948 -0 5006 psi
<0.8000pai [ 1% Rdg + 0.0001 psi) -0.6061 -0.5a%g -0U8007 psl
Hysteresis 0.3000psi +f 1% Rdg + 0.0001 pal) -0, 3031 -0.2960 003004 psi
Velocity Measure
‘Vedacity Measure 2a00fimin [ 2.5% Rdg) 1980 Pail] 2014 fiimin 23:1
Temperature Measure
Tamparature Measure 220 +( 1% Rdg + 2 "C) 19.8 242 222G
.7TF 1% Rdg + 4 °F) &r.0 TE.4 TAa*F
Traceable Standards
Assetl Manufacturer Madel Humbar Description Cal Date  Due Date  Traceablllty Number Use
IR DH Insirurments PPC4-ul Pressue Cardrolles &0at-17 31-0et-18  S-B3085-211 AFIAL
L1043 Cooper Instrumants  SHEGA Thanmameser S-Jul17 MeJuliB 1-BL1043-16-1 AFIAL
WTZ2 Weslenbang Wosti-Box Presaune Controller 78-Feb-17  28-Feb-18 4940 WE-K D217-08 AFIAL
Engineering
The use of the standard is defined as: AF - used for as-found readings, AL - used for ag-left readings.
Environmental Data
Temparature Relative Humidity Temp | RH Assat
71.94°F 122 18°C 27.HP% 32347
Owaie Received: Decemiber 14, 2017 Certificate - Page 2 of 3 Customer Mumbar: 151584 2.026
Bervice Lavel : 56 OPSF20-013R1 OUENINT FRODIRD 10145018

Figure 7.3.23: Fluke 922 Airflow Meter Calibration Certificate Page 2 of 3
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adMAaZoN CERTIFICATE OF CALIBRATION
e

Customer: AMAZON.COMDEDC LLC
550 QAK RIDGE ROAD
HAZLETOM, PA 18202

PO Number: EXETXMTT

Certificate/S0O Number: 1-EB7YN-30-1 Revision 0

& EQr. Eacility Responsgibil Calibrated By Reiswed B
é.ﬁ'lmﬁzon A8 Wanlage Poirt O ,_f/_EInctmnl:ulh’ Signed By: o _Eluulr\;\éi‘.:l"'rrﬂlurﬂ By:
4 W R ey Fiof
. 2 :;::;;Tq?u 14 Bil Prilchand Bwin ady _
il Priichard D 15, 2047 Fredarnck Tank Dec 15, 2017
Calieation Technidan 08;80°33 -08:00  Lab Manager 002855 0800
wnaseccae: |[IINIARIEEY
018250646
Date Recelved: Decambar 14, 3017 Certificate - Page 3 of 3 Customer Number:  1-519842-026
Service Level : S8 QPS-F20-013R 0232017 FROJIRD 1M 401S

Figure 7.3.24: Fluke 922 Airflow Meter Calibration Certificate Page 3 of 3
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Manometer Room Temperature Verification Form: [] As Found Data Eﬁ Left
Dats :
:r.:-u ok FHY i Bl

Model No: ZLOHEXIEWI-50 siv._{ 1/3000D 52 Accuracy: [B% % Graduation
Customer Name:STRORIC iR CorP. Customer Address: 20 G g Tl Ford F2 1990
_ Us#

Pressure Inches of H2O @4°c (Circle or Cheed)
_MNominal Reeding Limiis MHaotes In Tolerance

Y. 000 [ ] | (s T Yes o Mo
2 oA B Wit 200 Zaand Yes o No
et r XD Fr L] iopsd o Yes o o
FA £ 5-3.-0:]5 P 4 é Yeg o No
fn . GD Q) fos oy &y le 08 poos Yes of HNo
& r30d i r20 8 ek ONS  daon) Yes o, No
_L%:ﬁo 2Ol ) 2 Yes i/, No
[eaTals) Wi el| £2:005 & Yes o No
Yeag Mo
Yes No

Pressure Standard; (M200 / SN:W_) Measurement uncertainty t 203 Other;

Comments:

The pressurs Input valuas are corrected for the estimated local gravity (980.224). The data above was taken at (TO*F £2°F
and 10-55%RH) and reflects the room temperature performancs of this Instrument, The standards used to perform this
verlfication are tracesble to M.LS.T, with a Test Accuracy Ratlo of ot lsast 4:1 unless stated, Unzertalnty has not been
consldered In the compllance staterment and therafors It Is the responsibliity of the user of this equlpment to determine if
the results identifled above mest speclfle requirements for accuracy for the Intended application. A measurement
uneertalnty can be provided for the standards used If requested. The product described above has been stared In a
contralisd and secure emdronmeant aftar veriflaation. Merlam Process Technologies recommends that factory callbration
oceur &t regular Intervals depanding on customer environmantal and severity of use conditlons. Precedure Mumber
AS00005-10001 used to verify the product describad abave satisfles the requirements of ANSI/NCSL-2540-1-1994 and
ISO800L:2008. This data is not to ba used to claim preduct endorsement by NIST or any agency of the U.S. Government,
and shall not be repreduced, excapt in full, without the written consent of the Issulng erganimtion,

L

Issued By: et G ~/3-1"/
Gary Y G u o ) Page 1 of |

" Form B34955-1, Revision TR

Figure 7.3.25: Meriam Z40HEX35WM-50 Inclined Manometer Calibration Certificate
Page 1 of 1
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A“ process technologies

Manomeier Room Temperature Verification Form:
Data :

{Chesk & il in Alamk)

Model No: ZSOMEXITWM -60 s JO2 700002 |

Customer Name: STROBIC (1R CORP.  Customer Address: 00 (it ool Wit TELFoRl), A7 ISHT

[ As Found Data E/nsr.m'

Accuracy; m’ir’f; Graduation

USA
Pressure Inches of H20 @4 c {Ciree or Check)
Mominal Reading Limits Hotes In Tolerance
. Gcd s (XY FOO0E TH.008 Yes ./ Mo
2. .o0d A oo 2oas  Aoss Yes 3~ Nao
B aod (r-005 Lions [ oos Yes " Mo
g e é + € G005 O, e Yes ;7 Ho
(2. 000 (2. 03 IZ: [ 240G Ves o Na
{2 a0d {7 3 [2.085 2005 | Yes o o
Sood 9 .ol 005 %ms' Yes ,© Mo
G- g00 G-cot 05 §aws Yes 7 Mo
2000 Frond 2008  I.me Yes o Na
Q.0dgd Qacxpf Q006 (.05 Yes,” Mo |
-
Pressure Standard: (M200 / SN: 084/// 0 24/ £ ) Measurement uncertainty - . €53 Other:

commens: T2 S Ui T H90 70 BE REWORKIZD Dog T DAmACE

The prassure Input values are corrected for the estimated local gravity (980.224). The data abave was taken at (TO*F+2°F
and 10-55%RH) and reflacts the room temperaturs parformance of this Instrument. The standards used to perform this
verlficaticn are traceabls to NAS.T, with a Test Accuracy Ratio of at least 4:1 unless stated, Uncertainty has not Been
considered in the compliance statement and therafors [t Is tha responsiblity of the user of this equipment te detsrming i
the results ldentifled above mest specific requirements for sccuracy for the Intended epplication, A measurament
unzertainty can be provided for the standards used If requestad. The product describad above has been stored in a

controlled and securs environment aftar varifieation.

Mariam Process Technologles recommends that factory callbration

occur at reguler Intervals depending on customer environmental and severity of use conditlons. Procedure Number
AS0000510001 used to verlfy the product described above satisfies the requiremants of ANS|/NCSL-Z540-1-1994 and
1S05001:2008. This data Is fiot to be used to clsim product endorsement by NIST or any agency of the LS. Government,

and shall not be reproduca

Issued By: ,M_._WA/’ Dater_&~(3~("/

except In full, without the written consent of tha Issulng argantzation.

6@%4‘ QJUEE ¢ Ao

Paga 1 of |

" Form B34955-1, Revision TR

Figure 7.3.26: Meriam Z40HEX35WM-60 Inclined Manometer Calibration Certificate

Page 1 of 1
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McGill AlrFlow we B e

Columbus, OH 43207-211%
Phone: (614) 829-1200

Certificate of Calibration

T T T T T T T T T ovwpwpmpmpeprpae e e T T TETTE LS bbb d LT TP P L L T e e T e e e 2 1

Instrumentation and test procedures implemented during the calibration of the orifice tube referenced herein are
traceable 1o the Nationzl Institute of Standards and Technology (NIST). Physical damage sustzined by and/or
medifications made to these orifice tubes nullifies both the calibration curve and cenificate provided

with the product It is recommended that the orifice tube be recalibrated 3 YSars from the date of calibration
shown on this certificate, but na later than 10 years. No ehart will be reissusd for a tube after 10 years from

the date of the last calibration.

The uncertainty in indicated flow rate s estimated to be +/- 2% of indicated reading to $5% confidence,
Information regarding kit capacities may be found at ww megillairflow.e0M. You must register first befure you

can gain access to this information, Contact the nearcst MeGill AirFlow LLC sales office or sales
representative for any questions relating to any Leak Detective produst

Date af Calibration: 12-Jun-2017
Calibrated Orifice Tube Mumber: BI04
Calibration Direction; Forward Flow
Tube Diameter: 4.000 inches
Orifics Diameter 1.063 inches
Calibrated Against Reference Tube: gt E”’fr;
Calibrated by:

T 7 (Signature) Fhil Weckesser, PE.

G-19-1 7
{Date}

Figure 7.3.27: McGill AirFlow Leak Detective Calibration Certificate Page 1 of 1
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7.4 Smart System 2.0 Startup Verification Form

Figure 7.4.1: Smart System 2.0 Startup Verification Form Page 1 of 2
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Figure 7.4.2: Smart System 2.0 Startup Verification Form Page 2 of 2
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7.5 Published Sound Data

Figure 7.5.1: TS3L250C12 Outlet Sound Data
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7.6 McGill AirFlow Leak Detective Data

McGill AirFlow e ,_ -

Colussbs, OH 432072119
Plosges: [i§]4) 3251200
megillarflow com

The table and graph below are to be used only for Tube No: - §370.4

This chart is for: Forward Flow
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Leakage rate may also be caloalated wsing CFM = Alarfics: sz doop 8

wheze A = 15560 aad B = 0ART,
1f using a caleuluior, you will sesd e that has 8 5" bution co it
—
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Figure 7.6.1: McGill AirFlow Leak Detective Pressure Drop to Leakage Rate Chart
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7.7 Plenum Leak Test Pictures

Figure 7.7.1 Plenum Leak Test Setup
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Figure 7.7.2 Plenum Leak Test Blower and Manometers
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7.8 Smoke Test Pictures

Figure 7.8.1 Smoke Through Plenum Inlet
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Figure 7.8.2 Smoke Through Windband
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Figure 7.8.3 Smoke Through Inlet
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