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Precision Balancing No. 1987 IContractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: DC & TC
Project: 1987aHU4 Location: Burlington, Vermont Date: 6-27-08

Air Apparatus Test Report

| System/Unit: AHU-4 |
UNIT DATA
Make Clean PAK Class/Discharge /
Model No. Size 22 Fanwall Tag No. AHU-1
Serial No. A09 AH-01 Location Rooftop
MOTOR DATA
Make Toshiba (Two Motors) |Model/Part No. BO154FLF2USHO2 RPM 1775
Frame 254T Volts / Phase /Hz 230-460, 3, 60 S.F. 1.35
H.P. 15 Full Load Amps 37 - 18.5 Flac N/A
Measured Volts 66.5% (Freq) Measured Amps 16.0 (Freq) BHP N/A
DRIVE DATA
Fan Data Motor Data
Sheave Size / Make Direct Drive Sheave Size / Make Direct Drive
Bushing / Bore Size Direct Drive Bushing / Bore Size Direct Drive
No. Belts / Make / Size Direct Drive Sheave Cto C Direct Drive
Fan Design RPM | 2222 (74 Hz) |Fan Actual RPM 1752 Motor Actual RPM | 1752
AIR DATA
Design Actual Design Actual

Total CFM 7,500 Rated 7,053 Total S.P. 6.0" N/A
0.A. CFM 6,850 7,053 Disch. S. P. / .80“ Control
Ret. Air CFM / / Suc. S. P. / N/A
Pre-Heat S.P. Drop N/A | Cooling Coil S.P. Drop N/A | Re-Heat S.P. Drop N/A
Pre-Filter S.P. Drop N/A | Hi Eff. Filter S.P. Drop N/A
Vortex Damp. Pos. 57.8 Hz|QO.A. Damper Pos. 100% opr|Ret. Air Damp Pos. /
NOTES

1.) Unable to drill unit for pressure readings.

2.) Control point readout equals .80".

3.) System balance with 'B' fan running.

Alr & Hydronic Testing & Balancing NEJ BB  p.0. Box 5416 * Essex Junction, VT 05453-5416
HVAC & Building Comfort Troubleshooting Cert. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 lContractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: DC & PM
Project: 1987ah4d Location: Burlington, Vermont Date: 6-27-08

Diffuser, Register, & Grille Test Report

[ System/Unit: AHU-4
Area | Outlet| Type Size “K" Design Pre Final %Ditf |Refer to
Served |Number Factor | FpMm CFM CFM FPM CFM CFM Note
1 HEPA 12" 1 500 500 518 518 3.6%
2 HEPA 12" 1 500 500 510 510 2.0%
3 HEPA 12" 1 500 500 541 541 8.2%
4 HEPA 12" 1 500 500 508 508 1.6%
5 HEPA 12~ 1 500 500 537 537 7.4%
6 HEPA 12" 1 500 500 528 528 5.6%
7 HEPA 12" 1 500 500 514 514 2.8%
8 HEPA 12" 1 500 500 474 474 -5.2%
9 HEPA 12" 1 500 500 532 532 6.4%
10 HEPA 12° 1 500 500 501 501 0.2%
11 CD 10" 1 300 300 275 275 -8.3%
12 CD 6" 1 50 50 51 51 2.0%
13 HEPA 12" 1 500 500 497 497 -0.6%
14 HEPA 12" 1 500 500 521 521 4.2%
15 HEPA 12" 1 500 500 546 546 9.2%
Total from Previous Page(s) Previous Total
Total 6850 Total 7053
NOTES
1.) Refer to drawing for diffuser location.
2.) Flowhood used 'K' factor eguals (1) one.
Alr & Hydronic Testing & Balancing H.E BLB P.O. Box 5416 * Essex Junction, VT 05453-5416

HVAC & Building Comfort Troubleshooting Cert. No. 3172 Telephone 802-879-3951 / Fax $02-857-0016
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Precision Balancing No. 1987 |Contractor NO. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: DC & TC
Project: 1987ef4 Location: Burlington, Vermont Date: 6-13-08
Air Apparatus Test Report
| System/Unit: EF-4
UNIT DATA
Make HartZell Fan Class/Discharge /
Model No. A41-9-222FA100FGFEN3 Tag No. PO _# RC622
Serial No. Order # 0821763-01 Location Rooftop
MOTOR DATA
Make Westinghouse Model / Part No. S # GSP407607 RPM 1755
Frame 215T Volts / Phase /Hz 230-460, 3, 60 S.F. 1.15
H.P. 10 Full Load Amps 23.2 - 11.6 Flac 25.7
Measured Volts 206.6, 207.3, 207.9 [Measured Amps 18.0, 17.6, 18.0 BHP 7.70
DRIVE DATA
Fan Data Motor Data
Sheave Size / Make 5 3/8" OD Sheave Size / Make 2BK57H / Power Drive
Bushing / Bore Size B 1 11/16 Bushing / Bore Size H X 13/8"
No. Belts / Make / Size 2 / Browning / BX66 |SheaveCtoC 26"
Fan Design RPM | 1808 I Fan Actual RPM 1821 |Motor Actual RPMI 1767
AIR DATA
Design Actual Design Actual

Total CFM 5,665 5,947 Total S.P. 5.0" N/A
O.A. CFM / Exh. Fan Disch. S. P. / N/A
Ret. Air CFM / Exh. Fan Suc. S. P. / 4.65" Control
Pre-Heat S.P. Drop / Cooling Coil S.P. Drop / Re-Heat S.P. Drop /
Pre-Filter S.P. Drop / Hi Eff. Filter S.P. Drop /
Vortex Damp. Pos. / O.A. Damper Pos. / Ret. Air Damp Pos. /
NOTES

1.) Unable to drill cocated exhaust duct for pressures.

2.) Control point readout eguals 4.65".

3.) Fan is rated for 6,500 CFM at 5.0".

Alr & Hydronic Testing & Balancing
HVAC & Building Comfort Troubleshooting
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Precision Balancing No. 1987 [Contractor No. NEAS # RC646-3
Contract No. Job Name: Delehanty Hall, UVM Technician: PM & TC
Project: i987ef5 Location: Burlington, Vermont Date: 6-17-08
Air Apparatus Test Report
| System/Unit: EF-5
UNIT DATA
Make HartZell Fan Class/Discharge /
Model No. A41-9-222FA100FGFEN3 Tag No. PO # RC622
Serial No. Order # 0821763-02 Location Rooftop
MOTOR DATA
Make Westinghouse Model / Part No. S # GSP407607 RPM 1755
Frame 215T Voits / Phase /Hz 230-460, 3, 60 S.F. 1.15
H.P. 10 Full Load Amps 23.2 - 11.6 Flac 25.7
Measured Volts 206.5, 207.1, 208 Measured Amps 16.8, 16.9, 17.4 BHP 7.34
DRIVE DATA
Fan Data Motor Data
Sheave Size / Make 5 3/8" OD Sheave Size / Make 2BK57H / Power Drive
Bushing / Bore Size B 1 11/16 Bushing / Bore Size HX13/8
No. Belts / Make / Size 2 / Browning / BX66 |Sheave CtoC 26"
Fan Design RPM | 1808 |Fan Actual RPM 1827 Noior Actual RPM[ 1770
AIR DATA
Design Actual Design Actual

Total CFM 5,665 5,590 Total S.P. 5.0" N/A
Q.A. CFM / Exh. Fan Disch. S. P. / N/A
Ret. Air CFM / Exh. Fan Suc. S. P. / 4.30" Control
Pre-Heat S.P. Drop / Cooling Coil S.P. Drop / Re-Heat S.P. Drop /
Pre-Filter S.P. Drop / Hi Eff. Filter S.P. Drop /
Vortex Damp. Pos. / 0.A. Damper Pos. / Ret. Air Damp Pos. /
NOTES

1.) Unable to drill coated exhaust duct for pressures.

2.) Control point readout equals 4.30°.

3.) Fan is rated for 6,500 CFM at 5.0".

NE 8B

Cart. No. 3172
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Precision Balancing No. 1987 | Contractor No.  NEAS # RC646-5
Contract No. Job Name: Delehanty Hall, UVM Technician: PM & TC
Project: 1987ef45 Location: Burlington, Vermont Date: 8-29-08

Diffuser, Register, & Grille Test Report

| System/Unit: E.F. 4 & 5
Area | Outlet| Type Size K" Design Pre Final %Dift | Refer to
Served [Number Factor | EpMm CFM CFM FPM CFM CFM Note
1 ss 4" . 087 575 50 574 50 0.0%
2 Ss 14" 1.07 1005 1075 / / -100.0%| 3,4
3 sS 14" 1.07 1005 1075 / / -100.0%| 3,4
4 SS 4" .087 575 50 572 50 0.0%
5 ss 14" 1.07 1005 1075 / / -100.0%| 3,4
6 ss 3" .049 612 30 593 29 -3.3%
7 SS 14" 1.07 1005 1075 / / -100.0%| 3,4
8 SS 4" .087 575 50 583 51 2.0%
9 Ss 4" .087 575 50 589 51 2.0%
10 SS 14" 1.07 1005 | 1075 / / -100.0%| 3,4
11 Ss 3¢ .049 612 30 573 28 -6.7%
12 SS 3 .049 612 30 568 28 -6.7%
Total from Previous Page(s) Previous Total
Total 5665 Total

NOTES

1.) Refer to drawing for exhaust location.

3]

.) Drops balanced with EF-5 running.

3.) 1,075 CFM listed in design column is minimum CFM required (per manufacturer).
4.) Hoods balanced with the sash 10" open,the supply fan set at 60 FPM, face velocity
set and calibrated at 100 FPM.Velocity readings were taken at the locations shown on
the "Face Velocty Profile" report. Velocities were taken with a Shortridge Velprobe.

A lazor line was used to ensure the velprobe position listed on the report.

Air & Hydronic Testing & Balancing NE{BB 0. Box 5416 * Essex Junction, VT 08453-5416
HVAC & Building Comfort Troubleshooting Cart. No, 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Fume Hood Components
Hood Supply Fan

Supply Fan Speed Controlerj /_ Pre-Filter

(Located behind front panel)
Teflon Ulpa Filter /Air Flow Monitor

Perforated Diffusion Panelx

Sash
N

Sash Opening
o

(Relocated from point "A"
to point "B", Literature
indicates sensor is
designed for "Up" flow
fume hoods )

Note: Supply fan set for 80 FPM "Downflow Velacily®
Readings wers takan and recorded 2" and 6" below the pererated diffusion
pansl, using a Shortridge meter with the "Velgrid" adapter

Typical "Face Velocity Profile" (FPM) with Sash at 10" and 5" opening.
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Hood Supply Fan Set Points

(Set Point Read-out is located on ""Fan Speed Controler)

Note: 1) Hoods 1,2,3, and S came factory set at 58.0
2) Hood 4 came factory set at 56.0
3) Velocity readings taken with a Shortridge Velgrid Meter.
Readings taken 2" and 6" below the "Perforated Diffusion Panel"

Hood # 1
Fan Set Point: 53.5
Velocity at 2" 67 FPM
Velocity at 6" 63 FPM

Hood # 2
Fan Set Point: 54.5
Velocity at 2" 66 FPM
Velocity at 6" 62 FPM

Hood # 3
Fan Set Point: 54.0
Velocity at 2" 59 FPM
Velocity at 6" 62 FPM

Hood # 4
Fan Set Point: 54.0
Velocity at 2" 67 FPM
Velocity at 6" 61 FPM

Hood # 5
Fan Set Point: 54.0
Velocity at 2" 68 FPM
Velocity at 6" 62 FPM

Air & Hydronic Testing & Balancing NEIBB  p0. Box 5416  Essex Junction, VT 05453-5416
HVAC & Building Comfort Troubleshooting Cart. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 [Contractor No. NEAS # RC646-5
Contract No. Job Name: Delehanty Hall, UVM Technician: TC & PM
Project: 1587ef£6 Location: Burlington, Vermont Date: 10-17-08
Air Apparatus Test Report
| System/Unit: EF-6

UNIT DATA
Make Greenheck Class/Discharge /
Model No. 8-BISW-41-X-10-1 Tag No. EF
Serial No. 11221500 0802 Location Rooftop
MOTOR DATA
Make WEG Model / Part No. 1UTOICGNXX1/204E RPM 1750
Frame B56 Volts / Phase /Hz 208-230-460, 3, 60 |[S.F. 1.25
H.P. 1/2 Full Load Amps 2,21 - 2.0 = 1.0 Flac 2.22
Measured Volts 207, 207.1, 207.3 Measured Amps 15 1,835 | 1.58 BHP .35
DRIVE DATA

Fan Data Motor Data
Sheave Size / Make AK34 x QT Sheave Size / Make AK44
Bushing / Bore Size QT x 1* Bushing / Bore Size 5/8"
No. Belts / Make / Size 1 / carlisle / 4L300R |Sheave CtoC 8 3/4"
Fan Design RPM | 1808 JFan Actual RPM 2219 |Motor Actual RPM | 1773
AIR DATA

Design Actual Design Actual
Total CFM 575 575 Total S.P. 1.8 .59"
O.A.CFM / Exh. Fan Disch. S. P. / .01" pos
Ret. Air CFM / Exh. Fan Suc. S. P. / .58" neg
Pre-Heat S.P. Drop / Cooling Coil S.P. Drop / Re-Heat S.P. Drop /
Pre-Filter S.P. Drop / Hi Eff. Filter S.P. Drop
Vortex Damp. Pos. / 0O.A. Damper Pos. Ret. Air Damp Pos. /

NOTES

1.) Exhaust set to room pressure.

NEIBB  po. Box 5416 * Essex Junction, VT 05453-5416

Alr & Hydronic Testing & Balancing
Cent. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 | Contractor No.  NEAS s RC648-S
Contract No. Job Name: Delehanty Hall, UVM Technician: PM & TC
Project: 1987ef6d Location: Burlington, Vermont Date: 10-17-08

Diffuser, Register, & Grille Test Report

[ System/Unit: E.F. 6
Area | Outlet| Type Size K* Design Pre Final %Dift |Refer to
Served [Number Factor | rPM | CFM | CFM FPM | CFM | CFM | Note
1 CE 12x12 1 200 200 210 210 5.0%
2 CE 12%12 1 375 375 365 365 -2.7% 2,3
Total from Previous Page(s) Previous Total
Total 575 Total 575

NOTES

1.) Refer to drawing for exhaust location.

(S

Take-off damper is full open.

3.) Exhaust set to rocom pressure.

M
Alr & Hydronic Testing & Balancing NE BB P.O. Box 5416 ° Essex Junction, VT 05453-5416
HVAC & Building Comfort Troubleshooting Cart No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 |Contractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: DC & TC
Project: 1987ef7 Location: Burlington, Vermont Date: 6-12-08
Air Apparatus Test Report
| System/Unit: EF-7
UNIT DATA
Make M.K. Plastics Class/Discharge /
Model No. CNW250 Tag No. EF-6
Serial No. / Location Rooftop
MOTOR DATA
Make WEG Model / Part No. Part # HT003404P RPM 1765
Frame 182T Volts / Phase /Hz 208-230-460, 3, 60 |S.F. 1.25
H.P. 3 Full Load Amps 7.8 - 3.9 Flac 7.83
Measured Volis 206.9, 207.1, 207.3 |Measured Amps 4.6, 4.9, 4.8 BHP 1.88
DRIVE DATA
Fan Data Motor Data
Sheave Size / Make 2B40SH Sheave Size / Make 2VP45 x 1 1/8
Bushing / Bore Size SH 15/16 Bushing / Bore Size 1 178"
No. Belts / Make / Size 2 / carlisle / BP30 |SheavaCtoC 10 1/2"
Fan Design RPM | Not Given |Fan Actual RPM 1600 [Moior Actual FIPM] 1777
AIR DATA
Design Actual Design Actual

Total CFM 1,105 (Rated) Note 3 Total S.P. g .5* N/A
O.A. CFM / Exh. Fan Disch. S. P. / .01" pos
Ret. Air CFM / Exh. Fan Suc. 8. P. / 1.45" Control
Pre-Heat S.P. Drop / Cooling Coil S.P. Drop / Re-Heat S.P. Drop /
Pre-Filter S.P. Drop / Hi Eff. Filter S.P. Drop /
Vortex Damp. Pos. i O.A. Damper Pos. / Ret. Air Damp Pos. r
NOTES

1.) Adjustable sheave on motor set two turns from maximum.

2.) Control setpoint readout equals 1.45".

3.) Unable to drill fan for total airflow and pressure.

4.) Fan has an inlet bleed on the roof (set near full open).

Alr & Hydronic Testing & Balancing
HVAC & Building Comfort Troubleshooting

Cart. No. 3172

NEIBB po.Box 5416 * Essex Junction, VT 05453-5416
Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 |Comractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: M & TC
Project: 1987ef7d Location: Burlington, Vermont Date: 6-12-08

Diffuser, Register, & Grille Test Report

| System/Unit: 2.5, 1
Area | Outiet| Type Size "K" Design Pre Final %Diff |Refer to
Served [Number Factor [ FPM | cFM | CFM | FPM | CFM | CFM | Note
ss 4 .087 2299 200 2318 202 1.0%
2 Ss 4° .087 2299 200 2223 193 -3.5%
Total from Previous Page(s) Previous Total
Total 400 Total 395

NOTES

1.) Refer to drawing for exhaust location.

! }
Air & Hydronic Testing & Balancing NE ,:IBLB P.O. Box 5416 * Essex Junction, VT 05453-5416
HVAC & Building Comfort Troubleshooting Cart. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1987 ]Comractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: PM & TC
Project: 1987pump Location: Burlington, Vermont Date: 6-13-08

Pump Test Report

| System/Unit:  Pump-1 (AHU-4 Hot Water Coil)

PUMP DATA
Pump Number Pump 1
Service / Location H.W. Coil AKU-4 / Penthouse
Pump Manuf. Bell & Gossett
Model Number 60
Impeller Size 1x5.25
RPM Not Given
Design GPM Not Given
Design Head (FT) Not Given
MOTOR DATA
Motor Manuf. Bell & Gossett
Motor Pant# /Frm 48T175BP / 48Y
Horsepower 1/2
RPM 1725
Volis / Ph 208-230-460 / 3
F.L. Amps/S.F. 2.1-2.2-1.1 / 1.25
NEMA Eft. / P.F. /
TEST DATA
Pump Off Pres. N/A
Valve Shut Diff N/A
Actual Impell. Dia N/A
Valve Open Difi. 35.6-33=2.6 psig (6.01 fr/hd))
Valve Open GPM 47
Final Suction Pr. 33.2 psig
Final Disch. Pr. 36.4 psig
Final Differential 3.2 psig (7.39 fr/hd)
Final GPM 33
Voltage [T1-T2 204

T2-T3 206.5

T3-T1 206.7
Amps [Tt 2.0

T2 1.9

T3 1.8
NOTES

H }

Air & Hydronic Testing & Balancing NEIBB 50, Bax 5416 * Essex Junction, VT 05453-5416

HVAC & Building Comfort Troubleshooting Cort. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016
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Precision Balancing No. 1387 ‘Contractor No. NEAS # RC646-S
Contract No. Job Name: Delehanty Hall, UVM Technician: BM DC
Project: 1987cs Location: Burlington, Vermont Date: 6-13-08

Circuit Setter Flow Test Report

|System/Unit: Chilled Water & Hot Water Coils

Area Served or ; ; C.S. Pressure | Design | Actual
: Model Size C.S. Set Point ol Notes
Device # S Drop (FT.) GPM | GPM
AHU-4
C.W. Coil T/A 3n 5.0 1.0 61 41 1
H.W. Coil T/A 2010 4.0 1.75 34 35
Re-Heats
RH-26 T/A O V2 1.25 46.1 12.4 13.1
RH-27 T/A 1" = 36 3.3 3.4
RH-28 T/A 3/4n .5 32.4 1.3 2.3 2
End of Line
By-Pass T/A 1/2" .6 80 1.0 1.0
Unit Heater T/A 3/4" .5 3.0 3
U.H. By-Pass T/A 3/4° .5 63 3.0 3.2

NOTES
1.) Circuit setter on its highest graphable setting (1.0 ft).
2.) Circuit setter on its lowest graphable setting (0.5).
! .'__:-.'-.-J| Lu
1-—‘
Air & Hydronic Testing & Balancing NEIBB  po. Box 5416 * Essex Junction, VT 05453-5416

HVAC & Building Comfort Troubleshooting Cort. No. 3172 Telephone 802-879-3951 / Fax 802-857-0016



AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

‘CustomerD:___ 011144 S/N:___M951030
Customer: PRECISION BALANCING LLC City: ESSEX JUNCTION State: VT
As-Received Model #: ADM-870 Converled to Model #: Order#: RO072913
PO #: Cuslomer Eqpt ID#: Calibration Due Date:

This instrument has been calibrated usinP Calibration Standards which are traceable to NIST (National Institute of Standards and Technology). Quality Assurance
Program and calibration procedures meefthe requirements for ANSI/NCSL 2540-1-1994; MIL-STD 45662A and manufacturer's specifications. Calibration accurac

is certified when meters are used with properly functioning accessories only. All Uncerlainties are expressed in expanded lerms (twice the calculated pncertam'_g' §
This report shall not be reproduced, except in full, without the writien approval of Shortridge Instruments, Inc. Results relale only to ihe ilem calibrated. For
limitations on use, see Shortridge Instruments, Inc. instruction Manual for the usa of AirData Multimeters. Procedure used: Procedure for Differential Pressure,
Absolule Pressure and Temperature Recalibration of AirData Multimeters 5!P-CP02 Revision: 268 Dated: 03/31/06

Calibration Technician(s):__ O._. Qpaus n_&‘{i/ 2 AT % Calibration Date ¢35 /7 ?,/-L'-'N ya
Calibration Approved by o] e jjj 41./; Zns0Qan Tite__ (¥ m#.\ Date QG
AS-Received By aq F e | g Test By, Test By
DateOTLNNOTRh__~ SY % Dateo9 71@ Z. Rh 77 % Oate Rh %
Ambient Temperalure N CF Ambien{ Temperature, 2L °F Ambient Tempera : 'F
Barometric P, e 2. in Hg Barometric Pressure_ &S, ¢/ inHg Barometric Pressure_____ ITHg
Within sped YES JNO NA Within spec NO Within spec  YES NO
ABSOLUTE PR URE TEST (in Hg)
TESTMETER TOLERANCE =+ 20% ¢ .1in Hg AS-RECEIVED TEST WITHIN SPEC ( YES ) NO N/A
Pressure Standard: Heise #02-R SIN: 41741/42451 Calibration Date: 02/28/07 Calibration Due Date: 8 As-Revd  Test2 Test3
Pressure Standard: Heise #04-R SI/N: 41743/42453 Calibration Date: 10/25/06 Calibration Due Date: 11/2007 As-Rcvd  Test2 Test3
Pressure Standard: Heise #06-R SIN: 41742/42452 Calibration Date: 02/08/07 Calibration Due Date: 02/2008 (As-Revd) Test? Test3
Pressure Standard: Heise #08-R S/N: 42186/43328 Calibration Date: 11/15/06 Calibration Due Date: 1172007 As-Rcvd (Test Test 3
Pressure Standard: Heise #10-R S/N: 42203143352 Calibration Date: 01/15/07 Calibration Due Date: 01/2008 As-Rcvd Test2 Test3
Pressure Standard. Heise #12-R S/N: 43166/44731 Calibration Date: 03/26/07 Calibration Due Date: 03/2008 As-Revd  Test2 Test3
Pressure Standard: Heise #14-R SIN: 43412145043 Calibration Date: 06/08/07 Calibration Due Date: 06/2008 As-Rcvd  Test2 Test3
Heise Model PPM-2  Mfgd by Dresser Industries  Rated Accuracy: 0.05% fs (0.0305 in Hg) Range: 0-61 in Hg  Resolution; 0.01 Uncertainty: < 0.0358
__Approx Set Pt Standard Test Meter % Diff ___ Standard Test Meter % Diff Standard _ Test Meter % Dift
140 || j4y.35 M.y 1 -.35 Il s2.95] /2.9 | =3¢ =
2864 Il D936 | 29 3 1-0V\ W25 o/ | 252 | =27 |
400 I Yo 33 Mo.2 | ~N5 |l 42 s3] w22 75 | T

DIFFERENTIAL PRESSURE TEST (in wc)
TEST METER TOLERANCE = 2.0 % % 0.001 inwe  AS-RECEIVED TEST WITHIN SPEC (YES : NO N/A
o300

Pressure Standard: Heise #01-L S/N: 41739/42449 Calibration Date: 03/06/07 Calibration Due Date: As-Revd  Test2 Test3
Pressure Standard: Heise #01-R S/N: 41739/42446 Calibration Date: 03/06/07 Calibration Due Date: 03/2008 As-Rcvd  Test2 Test3
Pressure Standard: Heise #02-L S/N: 41741/42454 Calibration Date: 03/06/07 Calibration Due Date: 03/2008 As-Rcvd  Test2 Test3
Pressure Standard. Heise #03-L S/N: 41738142448 Calibration Date: 11/03/06 Calibration Due Date: 11/2007 As-Revd  Test2  Test3
Pressure Standard: Heise #03-R S/N: 41738142445 Calibration Date: 11/02/06 Calibration Due Date: 11/2007 As-Revd  Test2 Test3
Pressure Standard: Heise #04-L SIN: 41743/42456 Calibration Date: 1$/02/06 Calibralion Due Date: 11/2007 As-Revd Test2 Test3
Pressure Standard: Heise #05-L S/N: 41740/42450 Catibration Date: 02/15/07 Calibration Due Date: 02/2008 §§-R’§_vd‘ Test2 Test3
Pressure Standard: Heise #05-R S/N: 41740742447 Calibration Date. 02/15/07 Calibration Due Dale: 02/2008 E s-Rcvaé Test2 Test3
Pressure Standard: Heise #06-L S/N: 41742142455 Calibration Date: 02/13/07 Calibration Oue Date: 02/2008 As-Rcvg? Test2 Test3
Pressure Standard: Heise #07-L S/N: 42185/42186 Calibration Dale: 11/29/06 Calibration Due Date: 11/2007 As-Rovd Tgsf2 Test3
Pressure Slandard: Heise #07-R S/N: 42185/43326 Calibration Date: 11/29/06 Calibration Due Date: 1172007 As-Revd Test? Test3
Pressure Standard: Heise #08-L S/N: 42186/43329 Calibration Date: 11/22/06 Calibration Due Date: 11/2007 As-Rovd  fost® Test 3
Pressure Standard: Heise #09-L S/IN: 42202/43351 Calibration Date: 01/13/07 Calibration Due Date: 01/2008 As-Rcvd  Test2 Test3
Pressure Standard: Heise #09-R S/N: 42202/43350 Calibration Date: 01/13/07 Calibration Due Date: 01/2008 As-Rcvd  Test2 Test3
Pressure Standard: Heise #10-L S/N: 42203/43353 Calibration Date: 01/23/07 Calibration Due Date: 01/2008 As-Rcvd  Test2 Tesi3
Pressure Standard. Heise #11-L S/N: 43165/44551 Calibration Date: 03/27/07 Calibration Due Dale: 03/2008 As-Revd  Test2 Test 3
Pressure Standard: Heise #11-R S/N: 43165/44730 Calibration Date: 03/27/07 Calibration Due Date: 03/2008 As-Rcvd  Test2 Test3d
Pressure Standard: Heise #12-L SIN. 43166/44732 Calibration Date: 03/27/07 Calibration Due Date. 03/2008 As-Revd Test2  Yest3
Pressure Slandard: Heise 813-L S/IN: 43415/45041 Calibration Date: 06/12/07 Calibration Due Dale: 06/2008 As-Rcvd Test2 Tast 3
Pressure Standard: Heise #13-R S/N: 43415745039 Calibration Date: 06/11/07 Calibration Due Date: 06/2008 As-Rcvd Test2 Tesl
Pressure Standard. Heise #214-L SIN: 43412/45045 Calibration Date: 06/12/07 Calibration Due Date: 06/2008 As-Rcvd Test2 Testd
Differential Pressure Standards Heise Model PPM1 Manufactured by Dresser Industries
#01-L,03-L,05-L, 07-L, 09-L, 13-L, 13-L Rated Accuracy > 0.07% fs (0.000175 in we) Range 0.0-0.25inwc Res.: 0.00001 Uncertamty. < 0.0003S
#01-R,03-R, 05-R. 07-R, 09-R, 11-R, 13-R Rated Accuracy. > 0.06% fs ( 0.003 in wc) Range: 00-50inwc Res.: 0.0001 Uncertainty: < 0.0034¢
#02-L, 04-L. 06-L, 08-L, 10-L, 12-L, 14-L Rated Accuracy > 0.06% fs (003 in wc) Range: 0.0-50.0 inwc Res.: 0.001 Uncenamty. < 0.0346
Approx Set Pt Standard Tesl Meter % Dift Standard Test Meler % Diff Standard Test Meter % Diff
.0500 T e CSeY —: 2 Q rO AT Las520 ol 2.0
1250 )| - 124 Y 12362 | —-1& LA KL Y s ]
2250 )l 22 1Y L2240 —-Y 2239 |- 2232 =3 N
2700 [ . 202> [ 273y No W .z903 12029 .22 \w{s\-
2.000 2.Cc ) 2.009 .1 ¢) Ladrg | ewrz. Ta =
3.600 2oty |3 Yy Q Sy | RergFl =g .
4400 M N3 1 Y MGl L | v ¢ 75| & v29 L0 9 -
27.00 2106 1 271.2¢C s L7.s0 | 27 sy 4 S
5000 50 S [0-97 O (YOI Y v s ) A
Overange NA < NA NA - NA NA NA

Shortridge Instruments, Inc.
__ 1855 East Redfield Road Scottsdale, Arizona 85260
(480) 991-6744 - Fax (480) 443-1267 - waww shortridge com - info@shortridge com
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AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

SIN_MAD!
Order#_R 0129 .

LOW VELOCITY CONFIRMATION (FPM)
TEST METER TOLERANCE =+ 3.0% ¢ 7FPM  AS-RECEIVED TEST WITHIN SPEC ( YES) NO N/A

Vel Equiv Trans Std: AirData Multimeter ~ S/N: M96452 Calibration Date: 06/15/07 Calibration Due Date: 06/2008 As-Revd Test2 Testd

Vel Equiv Trans Std: AirDala Multimeter  S/N: M39420 Calibration Date: 06/15/07 Calibration Due Date: 06/2008 As-Rcvd Test2 Test3
Vel Equiv Trans Std: AirData Multimeter ~ S/N: M02903  Calibration Date: 06/15/07 Calibration Due Date: 06/2008 Test2 Test3
Vel Equiv Trans Sid: AirData Multimeter S/N: M02009 Calibration Date: 12/05/06 Calibration Due Date: 12/2007 As-Revd @ Test 3
Vel Equiv Trans Std: AirData Multimeler  S/N: M96099 Calibration Date: 06/15/07 Calibration Due Date: 06/2008 As-Rcvd  Test2 Test3d
Raled Accuracy: Velocity £ 1.5 % 2 3.5 fpm Manufactured by Shortridge Instruments, Inc. Range: 100-5000 fpm Resolution: 0.1

Uncettainty: <5.00 fpm at 100 fpm; <7.50 fom at 500 fpm

Approx Set Point Standard Test Meler Dt Standard Test Meter O ] Slandard Test Meter Diff
100 1MoL | 142 | vy fjer9 | se2 | .o T~ 1 o
500 Si14.5 SIY ~.5 5/ 7. 0 e _/.0 " Pl

ADM-880C. ADM-870/870C and ADM-860/860C AirData Mullimelers are read in AirFoil Mode. ADM-850 Multimeters are read in Pito! Tube Mode.

TEMPERATURE TEST - AIRDATA MULTIMETER (° F)
TEST METER TOLERANCE = £ 0.2°F  AS-RECEIVED TEST WITHIN SPEC NO N/A

RTD Simulator: S/N 249 Calibration Dale: 03/10/06  Calibration Due Date: 03/2008 As-Rcvd Test2 Test3 SetPoint: 356°F 95°F 154.4°F
RTD Simulator: S/N 250 Calibration Date: 03/10/06  Calibration Due Date: 03/2008 As-Rcvd Test2 Testd SetPoint: 356°F 95°F 154.4°F
RTD Simulator; S/N 253 Calibration Date: 03/10/06  Calibration Due Date: 03/2008 As-Rcvd Test2 Test3 SelPoint: 356°F 95°F 154.4°F
RTD Simulator: S/N 254 Calibrafion Date: 06/06/06  Calibration Due Date: 06/2008 As-Rcvd Test2 Testd SetPoink 356°F 95°F 154.4°F
RTD Simulator. S/N 256 Calibration Date: 06/06/06 Calibration Due Date: 06/2008 As-Rcvd Test2 Test3 SetPoint: 356°F 95°F 154 4°F
RTD Simulator: S/N 257 Calibration Date: 06/06/06 Calibration Due Date: 0672008 As-Rcvd Test2 Testd Set Point: °F 95°F 154.4°F
RTD Simulator: S/N 292 Calibration Date: 12/20/05 Catlibration Due Date: 12/2007 H Test3 Set Pcuné‘gnE 95° F 154 4“ F
RTD Simulator: S/N 293 Calibration Date: 12/20/05 Calibration Due Date: 12/2007 z Test3 Set Point: 356°F( 95°F

RTD Simulator: S/N 294 Calibration Date: 12/20/05  Calibration Due Date: 12/2007 Test3 Set Point: 35.6°F ; (sgb
RTD Simulators Model RTD-1000/500 Manufaciured by General Resistance Raled Accuracy: 0.025% ol setling Range: 100 Q2 to 1111
Resolution: 0.01 (2 Uncertainty: < 32 ppm

RTD Simulator Temperature
Equivalent Set Point Test Meter Difference Test Meler Difference Test Meter Difference

35,60 | 3s.¢ o | = |
95.00 | e | T = I WY

154.40 | 154.5 - | Il /5y = ./ |

TEMPERATURE TEST OF CUSTOMER'S TEMPROBE (° F)
TEMPROBE TOLERANCE FOR ADT442, ADT443, ADT444-ART445. ADT446 =2 0.3° F TEMPROBE TOLERANCE FOR ADT447 =+ 08°F
AS-RECEIVED TEST WITHIN SPEC ( YES! NO N/A (TemProbes are ADT442 unless otherwise stated)

Thermometer #1 S/N 8A089/Thermistor S/N A410660 Calibration Date: 03/30/06 Cal Due Date: 03/2008 Sel Pomnl: 35° F LS“ 155° E
Thermomeler 82 S/N 8B104/Thermistor S/N 871507 Calibration Date: 10/19/06 Cal Due Date: 10/2008 Set Point. 35" F 95° F (455° £
Thermometer #3 S/N 92142/Thermistor  S/N A560303 Calibration Date: 05/11/07 Cal Due Date: 05/2009 Set Point ‘3§°ﬂF 95°F 155° F
Thermometer #4 S/N 92143/Thermistor  S/N A310867 Calibration Date: 08/29/06 Cal Due Date: 08/2008 Set Poink 35° F 95°F 155°F
Rated Accuracy{combined) 0.023° F/0.018° F Mfgd by Harl Scientific ~ Range: 32" F-176" F  Resolution: 0.001° F  Combined Uncertainty: < 0.025°F
Temperature Standard AirData Multimeter S/N M00136 Calibration Date: 02/27/07 Cal Due Date: 0272008 Sel Po 35" F(S’ F'@‘ F
Temperature Standard AirData Multimeter S/N M96100 Calibration Date: 03/06/07 Cal Due Date: 0372008 Set Poinl. 35°F 95°F 5°F
Rated Accuracy: 0.03° F Manufactured by Shortndge instruments, Inc Range 33" F-158°F Resolution: 0.01* F Uncentainty: < 0.023" F
Total combined Uncertainly for TemProbe testing : < 0.039° F
s‘:ﬁ"; Sandard TemProbe Ot TemProte Ot TemProbe Dt TemProte Calt TemProbe a1 TemProbe oA
- ‘-H
350 [ 25 0 _))\Lr( — || ——
e

940 " as . o ay.S | ~. | " ‘—]fﬂl\

wso [1s5 0 [isyal-t | \"} Pt
NOTES i

Shortridge Instruments, Inc.
7855 Eas!t Redfield Road Scottsdale, Arizona 85260
(480) 991-6744 + Fax (480) 443-1267 - www shortnidge com -« info@shortridge com
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AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION
SIN:_mM 9 29

CustomerID:_ O W\ 1YY

Customer_PREcC 1 S1a0n BAaLanCIiNGg LLC City_ £55f Y TUNCTION State:__ N T
As-Received Model #:_ A Dy - R0 Converted to Model #: Order#:_RO1339
PO #: Customer Eqpt ID#: Calibration Due Date:

This instrument has been calibrated using Calibration Standards which are traceable to NIST (National institute of Standards and Technology). Quality Assurance

Program and calibration proceduras meel the requirements for ANSI/NCSL 2540-1-1994; MIL-STD 45662A and manufacturer's specifications. Calibration accurac

is certified when meters are used with properly functioning accessories only. All Uncertainties are expressed in expanded terms (twice the calculated unoenam't;y ;

This report shall not be reproduced, excepl in full. without the written apﬁroval of Shortridge Instruments, Inc. Results ralats only to the item callbrated. For

limitations on use, see Shortridge Instruments, Inc. Instruction Manual for the use of AlrData Multimeters. Procedure used: Procedure for Differential Pressure,

Absolute Pressure and Temperature Recalibration of J{wData Multimpters SIP-CP02 Revision: 26 Dated: 03/31
! \

Calibration Technician(s): Calibration Date: 2.§- 0 S~200 §

Calibration Approved by: A /1ot mand Tite___ QA /Y\g) Date : OS5-D7-2008
AS-Received By aQ Brol Test 8y THJ Test By___.

Date ggl;a\gs Rh I} % DateoSYSOY Rh__ U Y3 %
Ambient Temperature 15 °F Ambient Temperature, 26 °F
Barometric P@am 2%-5Y inHg Barometric Pre@g 28-2T inHg Barometric Pressure

Whhin spec NO NA Within spec ¢ YES ) NO Within spec YES NO

ABSOLUTE PRESSURE TEST (in Hg)

TEST METER TOLERANCE =+ 20% x.1inHg AS-RECEIVED TEST WITHIN SPEC @QNO N/A
Pressure Standard: Heise #02-R SIN: 41741/42451 Calibration Date: 03/11/08 Calibration Due Date: As-Recvd Tast2 Testd
Pressure Standard: Heise #04-R SIN: 41743/42453 Calibration Date: 10/07/07 Calibration Due Date: 10/2008 Test2 Tesi3
Pressure Standard: Heise #06-R S/N: 41742/42452 Calipration Date: 02/19/08 Calibration Due Date: 0272009 is-Revd @ Tesl 3
Pressure Standard: Heise #08-R S/N: 42186/43328 Calibration Date: 03/05/08 Calibration Due Date: 03/2009 As-Revd est2 Testd
Pressure Standard: Heise #10-R S/N: 42203/43352 Calibration Date: 01/14/08 Calibration Due Date: 0172009 As-Rcvd Test2 Test3
Pressure Slandard: Heise 812-R S/N: 43166/44731 Calibration Date: 03/26/07 Calibration Due Date: 03/2008 As-Rcvd Test2 Test3
Pressure Standard: Heise #14-R S/N: 43412/45043 Calibration Date: 06/08/07 Calibration Due Date: 06/2008 As-Rcvd Test2 Testd
Heise Model PPM-2  Mfgd by Dresser Industries  Raled Accuracy: 0.05% fs (0.0305 in Hg) Range: 0-61in Hg Resolution: 0.01 Uncertainty: < 0.0358

Approx P ndard Test Meler % Diff Standard Tesl Meter % Diff Standard T er % Diff
’ 141

14.0 (4.2 T WERS /3.5 g7 I 4]
28.4 29 sy 28.6 2\ T 28.z2 | 28.2 —o7_|| .
40.0 I SNo o Yo -k O Il vo-«g Y. Y --zo0 |
DIFFERENTIAL PRESSURE TEST (in wc)
TEST METER TOLERANCE =+ 2.0 % 2 0.001 inwc AS-RECEIVED TEST WITHIN SPEC @ NO NA
Pressure Standard: Heise #01-L S/N: 41739/42449 Calibration Date: 03/15/08 Calibration Due Date: 0 As-Rcvd  Test2 Test3
Pressure Standard: Heise #01-R S/N: 41739/42446 Calibration Date: 03/15/08 Calibration Due Date: 0372009 As-Revd Test2 Testd
Pressure Slandard: Heise #02-L S/N: 41741/42454 Calibration Date: 03/15/08 Calibration Due Date: 03/2009 Test 3
Pressure Standard: Heise #03-L S/N: 41738/42448 Calibration Date: 10/10/07 Calibration Due Date: 10/2008 Test 3
Pressure Standard. Heise #03-R S/N: 41738/42445 Calibration Dale: 10/10/07 Calibration Due Date: 10/2008 Test 3
Pressure Standard: Heise #04-L S/N: 41743/42456 Calibration Date: 10/09/07 Calibration Due Date: 10/2008 Test 3
Pressure Standard: Heise #05-L S/N: 41740/42450 Calibration Date: 02/22/08 Calibration Due Date: 02/2009 Test 3
Pressure Standard: Heise #05-R S/N: 41740/42447 Calibration Date: 02/22/08 Calibration Due Date: 02/2009 As-Revd ATegl) Test3
Pressure Standard: Heise #06-L SIN: 41742/42455 Calibration Date: 02/22/08 Calibration Due Dale: 02/2009 As-Revad est2y Test3
Pressure Slandard: Heise #07-L S/N: 42185/42186 Calibration Date: 11/26/07 Calibration Due Date: 11/2008 As-Revd : Test 3
Pressure Standard: Heise #07-R S/N: 42185143326 Calibration Date: 11/21/07 Calibration Due Date: 11/2008 As-Revd  Test2 Test3
Pressure Standard: Heise #08-L S/N: 42186/43329 Calibration Date: 03/10/08 Calibration Due Date: 03/2009 As-Rcvd Test2 Test3
Pressure Standard: Heise #09-L S/N: 42202/43351 Calibration Date: 01/25/08 Calibration Due Date: 01/2009 As-Rcvd Testz Testd
Pressure Standard; Heise #09-R S/N: 42202/43350 Calibration Date: 01/29/08 Calibration Due Date: 01/2009 As-Rcvd Test2 Tesl3
Pressure Standard: Heise #10-L S/N: 42203/43353 Calibration Date: 01/30/08 Calibration Due Date: 01/2009 As-Revd  Test2 Testd
Pressure Slandard: Heise 811-L S/N: 43165/44551 Calibration Date: 03/27/07 Calibration Due Date: 03/2008 As-Revd  Test2 Test3
Pressure Standard: Heise #11-R S/N: 43165/44730 Calibration Date: 03/27/07 Calibration Due Date: 03/2008 As-Revd  Test2 Test3
Pressure Standard. Heise #12-L S/N: 43166/44732 Calibration Date: 03/27/07 Calibration Due Date: 03/2008 As-Rcvd Test2 Test3
Pressure Standard Heise #13-L S/N: 43415/45041 Calibration Date: 06/12/07 Calibration Due Date: 06/2008 As-Rcvd  Test2 Test3d
Pressure Standard: Heise #13-R S/N: 43415/45039 Calibration Date: 06/11/07 Calibration Due Date: 06/2008 As-Revd  Test2 Test3
Pressure Standard: Heise #143-L S/N: 43412/45045 Calibration Date: 06/12/07 Calibration Due Date: 06/2008 As-Rcvd  Test2 Testd
Differential Pressure Standards: Heise Model PPM1 Manufactured by Dresser Industries
#01-L,03-L, 05-L, 07-L, 09-L, 11-L, 13-L Rated Accuracy: > 0.07% fs (0.000175 in wc) Range: 0.0-0.25 inwc Res.: 0.00001 Uncertainty: < 0.00035
#01-R, 03-R, 05-R, 07-R, 09-R, 11-R, 13-R Rated Accuracy: > 0.06% fs (0.003inwc)  Range: 0.0-50inwc Res.- 0.0001 Uncertainty: < 0.00348
#02-L, 04-L, 06-L, 0B-L, 10-L, 12-L, 14-L Rated Accuracy: > 0.06% fs (0.03 in wc) Range 0.0-50.0inwc Res.:0.001  Uncerainly: < 0.0346
Approx Sel Pt Slandard Test Meler % Diff Standard Test Meter °% Di % Diff
0500 Il .OS10 | .0S1) 20 osiz | -oSiz o N
1250 || . 13"\ 129} A - 42S7 1253 —/6
2250 | H29% | 9357 13 . 22S0 | . 22YS | —-22 Ly
2700 | 2725 |.294% | 4R H.zrzy | .-2935 | .vo L4
200 |[ > 009 | 2.019 .50 |lz-ovq | 2.055 .29 ~
3.600 3 (.2 3 Y42 - Yy 3.L./D 3 .6(3 - ()g
4.400 4403 o S B WA Y y8 | YYYS| -/6
27.00 T EETS ik} 27.v/! | 27250 -323 e
50.00 So 1S 50 22 .03 s9-Y2. s0:S| -/ & N
Overange NA v NA NA L NA NA NA

Shonrid%e Instruments, Inc.
7855 East Redfield Road Scoftsdale, Arizona 85260

(480) 9916744 + Fax (480) 443-1267 « www.shortridge.com
ADM Recalibration Rev28/02/10/08 10f2 03/26/08



AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

Vel Equiv Trans Std: AirData Multimeler
Vel Equiv Trans Sta: AirData Multimeter
Vel Equiv Trans Sid: AirData Multimeter
Vel Equiv Trans Std: AirDala Multimeter
Vel Equiv Trans Sid: AirData Multimeter

Rated Accuracy: Velocity £ 1.5 % ¢ 3.5 fpm

LOW VELOCITY CONFIRMATION (FPM)
TEST METER TOLERANCE = 1 3.0% : 7 FPM AS-RECEIVED TEST WITHIN SPEC

S/N: M96452
S/MN: M99420
S/N: M02903
S/N: M02009
S/N: M96099

Uncentainty: <5.00 fpm at 100 fpm; <7.50 fpm at 500 fpm

Calibration Date: 06/15/07
Calibration Date: 06/15/07
Calibrstion Date: 06/15/07
Catibration Date: 12/04/07
Calibration Date: 0372708

Manufaclured by Shortridge Instruments, Inc.

Calibration Due Date: 06/2008
Calibration Due Date: 062008
Calibration Due Date: 0672008
Calibration Oue Date: 12/2008
Calibration Due Date: 0372009

Range: 100-5000 fpm

SIN: 9,9 |
Order#._RoaR V39

@NO NA

As-Revd Test2 Test3
As-Rcvd Test 3
As-Revd Test2 Test3
Test2 Test3
As-Revd  Teslt2 Testd

Resolution: 0.1

Approx Set Point Standard Tez! Meter Dift Standacd Tast Meler Ot Standard Test Meter Diff
100 f 105.9 {07 1y | 12€.¢ 129 S M/a
500 I s20.8 | s22 .2 | 5425 | 5417 - N

ADM-880C, ADM-870/870C and ADM-860/860C AirData Multimeters are read in AlrFoil Mode. ADM-850 Multimeters are fead In Pitot Tubs Mode.

TEST METER TOLERANCE =+ 0.2° F

RTD Simulator: S/N 249
RTD Simulator: S/N 250
RTD Simulstor: S/N 253
RTD Simulator: S/N 254
RTYD Simulator: SN 256
RTD Simulator: S/N 257
RTD Simulator: S/N 292
RTD Simulator: SN 293
RTD Simulator: S/N 294
RYD Simulators Mode! RTD-1000/500
Resolution: 0.01 (2

RTO Simufator Temperature

TEMPERATURE TEST - AIRDATA MULTIMETER (° F)
AS-RECEIVED TEST WITHIN SPEC

Calibration Date: 01/24/08
Calibration Date: 01/24/08
Calibration Date: 01724/08
Calibration Date: 03/07/08
Calibration Date: 03/07/08
Calibration Date: 03/07/08
Calibration Date: 12/03/07
Calibration Date: 12/03/07
Calibration Date: 12/03/07
Manufactured by General Resistance
Uncertainty: < 32 ppm

Calibration Due Date: 01/2012
Calibration Due Date: 01/2012
Calibration Due Date; 0172012
Calibration Due Date: 03/2012
Catibration Due Date: 0372012
Calibration Due Date: 03/2012
Caiibration Due Date: 1272011
Calibration Due Date: 12/2011
Calibration Due Date: 12/2011

(w2

AsRovd(JESL2 Testd  SetPoinf356F 95°F 154.4°F
As-Rovd TR Test3  SetPoint: 35.6°F (B5°) 154.4°F
As-Revd &est2) Test3 SetPoinl: 35.6°F 95°F :
As-Recvd Test2 Test3 Set Point: 35.6°F 95°F d-4°F
As-Revd Test2 Testd SetPoint: 356°F 95°F 154 4°F
As-Revd Test2 Test3 SetPoint: 356°F 95°F 154.4°F
(Ps-Revd Test2 Test3 SetPoint: 35.6°F 95°F 154.4°F

Test2 Test3 SetPoint:356°F 85°F 154.4°F

Test2 Test3 SetPoint: 35.6°F 05°F 154.4°F

Rated Accuracy: 0.025% of setting

Range: 100 Qto 11111.10 1

Equivalenl Set Point Test Meter Ditference Test Meter Difference Test Meter Difference
254 S o M e 4 e
95.00 | gs<.1 | | 9s.0 o i
154.40 V54, 4y o | /sv.v o |

AS-RECEIVED TEST WITHIN SPEC

Thermometer #1 S/N 8A089/Thermistor
Thermomeler #2 S/N 8B104/Thermistor
Thermometer #3 S/N 92142/Thermistor
Thermometer #4 S/N 92143/Thermistor

Rated Accuracy(combined): 0.023° F/0.018° F Migd by Hart Scientific

TEMPERATURE TEST OF CUSTOMER'S TEMPROBE (° F)
TEMPROBE TOLERANCGE F@TM% ADT443, ADT444, ADT445, ADT446 =+ 0.3°F

S/N A410660
S/N 871507

S/N A560303
S/N A310867

Temperature Standard AirData Multimeter S/N M00136
Temperature Standard AirData Multimeter S/N M96100

Rated Accuracy: 0.03° F

Manufactured by Shortridge Instruments, Inc.

Calibration Date: 02/21/08
Calibration Date: 10/15/06
Calibration Date: 05/11/07
Calibration Date: 08/29/06

Calibration Date. 02/07/08
Calibration Date: 03/07/08

Total combined Uncertainty for TerProbe testing : < 0.039° F

Agprox

Range: 32° F-176" F  Resolution: 0.001° F

Range: 33" F-158° F

Cal Due Date: 02/2010
Cal Due Date: 10/2008
Cal Due Date: 05/2009
Cal Due Date: 08/2008

Cal Due Date: 02/2009
Cal Due Date: 03/2009

Resolution: 0.01° F

NO N/A (TemProbes are ADT442 unless otherwise staled)

Sel Point: 35°F 95°F 155°F
Set Point: 35°F 95°F {55°P
Set Point: 35° F (@5° P 155°F

Set Point(35°H 95°F 155°F

Combined Uncerainly: < 0.025°F

- ‘\ .
Set Poim@r;_r\)@; 155° B
Set Point: 35°F 95" F

Uncertainty: < 0.023° F

SﬂPEﬂ( Stendaerd TemProbe Dl TemProbe Qi TemProbe Dt ___TemProbe O  TemProbe o TamPrabe Oat B
sollaso | 350l o T p—4 | | | | }
50 llag o | 9s o o | I I o e |
wo [ 1ssof tsyaf- | | | | [

NOTES:
Shortridge Instruments, Inc.
7855 East Redfield Road Scottsdale, Arizona 85260
(480) 991-6744 + Fax (480) 443-1267 - www.shortridge.com
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HDM-250 HYDRODATA MULTIMETER CERTIFICATE OF RECALIBRATION

CO ID: 011144 SIN:__W07120

Customer: PRECISION BALANCING LLC City: ESSEX JUNCTION State: VT

PO #: Customer Eqpt ID#: CalibrationDueDate;___ Order#_ R082563
AS-Received By " /:'Q&j Test By IM Test By
Date0% 07-08rnY S 3 Date0B-14-0€ Rn S2 % P N, i
Ambient Temperature 1S °F Ambient Temperature AN Ambient Temperatd H °F
Barometric Pressure_ 2.5 -3 Sin Hg Barometric Pressure_ 2.3. 3 _in Hg Barometric Pressure in Hg
Within spe NO NA Within spec NO Withinspec YES NO

HDM Pressure Standard Heise #1-L: S/N: 41744/42459 Calibration Date: 08/14/07 Calibration Due Date: 08/2008 As-Rcvd  Te Test 3

Calibration Date: 02/22/08
Rated Accuracy: 0.06% fs Range: 0.0tc 15.0 inwe

Calibration Due Date: 02/2009 @

Res: 0.001 in weUnCEMAMnty:

HDM Pressure Standard Heise #3-L. S/N: 41745/42460
Model PPM-1  Manufaciured by Dresser Industries
Used at Set Points: 3.0; 14.0

HDM Pressure Standard Heise #1-R: S/N: 41744/42457 Calibration Date: 08/14/07 Calibration Due Date: 08/2008
HDM Pressure Standard Heise #3-R: S/N: 41745/42458 Calibration Date: 02/22/08 Calibration Due Date: 022009
Model PPM-1  Manufactured by Dresser Industries  Rated Accuracy: 0.06% fs  Range: 0.0 to 150.0 inwc Res: 0.01 in wc Unc®
Used at Set Points: 25.0; 31.0; 140.0

As-Rcvd Test2 Test3
' noe!ain!y: ! '.479 in wc

As-Revd Test2 Test3

Calibration Date: 08/10/07 Calibration Due Date: 08/2008
Calibration Date: 02/14/08 Calibration Due Date: 02/2009
Rated Accuracy: 0.05% fs  Range: 0.0 to 50.0 psi Res: 0.1 in we

HDM Pressure Standard Heise #2-L: S/N: 41747/42464
HDM Pressure Standard Heise #4-L: S/N: 41746/42463
Model PPM-2  Manufactured by Dresser Industries
Used at Set Points: 225.0; 275.0; 1025

HDM Pressure Standard Heise #2-R: S/IN: 41747/42462 Calibration Date: 08/10/07 Calibration Due Date: 08/2008

HDM Pressure Standard Heise #4-R: S/N: 41746/42461 Calibration Date: 02/14/08 Calibration Due Date: 02/2009 CAs-Revg Test 3
Model PPM-2  Manufactured by Dresser Industries ~ Rated Accuracy: 0.05% fs  Range: 0.0 to 300 psi Res: 1inwe ncenaiMy=<2./7 in wc
Used at Set Points: 1620; 2000; 4500; 6930
DIFFERENTIAL PRESSURE TEST (in wc)
TESTMETER TOLERANCE=%20% % 28 inwec AS-RCVD TEST WITHIN SPEC @NO N/A
Approx Set Pt Standard Test Meter % Diff Standard Test Meter % Diff tandard Test Meter % Diff
3.0 20 =N N BTN 3.1 [~\aol\
14.0 19751 148 | 397922 ] 1485 .S\
25.0 25.SS| 28-Sl —20l[25-53] 253 L2 b+
31.0 SR | s |~ 13| 2. D 36 (&) N\ 1/
140.0 IMO.27 | 140.T | —-0oS| Iv0-3y ]| /Y0.5| .\ jr g =4 i
250 | z25.] 2252 —(8 [[22b5 | 2265] © e
275.0 22581 2756l ~072 1 209.4 | 2%0.2]| .29 N\
1025 1027.3| (0tB| .02/s0259]| /026 Ol B
1620 153 | 149 |~2N [ JLSS [ 1S | —2¢ N
2000 2023| zozl|~w0fzorS5]| 2025 O !
4500 4S9 | US| Lot uS3 [ ¥4S36 |~ i
5930 £9S7 | 350 ~ 0l bY36 | 927 [—13 a5
GAGE PRESSURE (P,) TEST (in wc)
TESTMETER TOLERANCE=%20% t 28 inwc AS-RCVD TEST WITHIN SPEC @ NO NA
Approx Set Pt Standard Test Meter % Diff Standard Test Meter % Diff ndard Test Meter % Diff
3.0 3.1S 2.2 1.S9 3./Y¢ 3./ ~-\27
14.0 (S| 49 [rvoel r¥72] jy.¢ | sul \
25.0 lS-Sb | 25.8 | a4 2553 | 257 | . 6] OR ;
31.0 3LLY | 317 AqQ [ 3.2 [ 3.5 |~3% \]| M/
wo 14036190 S| .10 [1M0.3S5] 1Mo | 04 N_[A4
225.0 225-S | 2264 | .vpfl 2309 [ 2319 | © g
2150 [279.8 | 29S| —.w [[280-i | z%0.3| ,07 X
1025 1023.b] 1023 [~oL 1ozt d | yore ] . 0b N
1620 bS8 | eS| [ vzl /6SY¥ | 7649 |- 30 N
2000 208l | zoso|~-oS| zo0S| | zos1 | O B
o 1517 | 451S [ ~od | 4510 | 94Si3| . o7 ¥
6930 LALo] bAY3 |1 —33 [ L93Y | Lg2l | =19
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HDM-250 HYDRODATA MULTIMETER CERTIFICATE OF RECALIBRATION

SN WO N0
Order#: R O
TEMPERATURE TEST - HYDRODATA MULTIMETER ( F)
TEST METER TOLERANCE=10.2°F AS-RCVD TEST WITHIN SPEC@ NO N/A
RTD Simulator; S/N 249 Calibration Date: 01/24/08 Calibration Due Date: 01/2012 Test3 Set PO) F 95°F 154.4°F

RTD Simulator; S/N 250 Calibration Date: 01/24/08  Calibration Due Date: 01/2012 2 Tas P> Test 3 Set Point, 15.6° , 154.4°F
RTD Simulator: S/N 253 Calibration Date: 01/24/08  Calibration Due Date: 01/2012 ; % Test3 SetPoint: 35.6°F 395°F

RTD Simulator: S/N 254 Calibration Date: 03/07/08  Calibration Due Date: 03/2012 ; Test2 Test3 SetPoint: 356°F 95°F

RTD Simulator: S/N 256 Calibration Date: 03/07/08  Calibration Due Date: 03/2012 As-Rcvd Test2 Test3d SetPoint: 35.6°F 95°F 154.4“ F
RTD Simulator: S/N 257 Calibration Date: 03/07/08  Calibration Due Date: 03/2012 As-Revd Test2 Test3d SetPoint: 356°F 95°F 154.4°F
RTD Simulator: S/N 292 Calibration Date: 12/03/07 Calibration Due Date: 12/2011 As-Rovd Test2 Test3 SetPoinl: 356°F 95°F 154.4°F
RTD Simulator: S/N 293 Calibration Date: 12/03/07  Calibration Due Date: 12/2011 As-Revd Test2 Test3 SetfPoint: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 294 Calibration Date: 12/03/07  Calibration Oue Date: 12/2011 As-Rovd Test2 Test3 SetPoint: 35.6°F 95°F 154.4°F
RTD Simulators Model RTD-1000/500 Manufactured by General Resistance Rated Accuracy: 0.025% of setting Range: 100 Q2t0 1111110 O
Resolution: 0.01 Uncertainty: < 32 ppm

RTD Simulator Temperature

Equivalent Set Point Test Meter Diff _ Test Meter Diff Test Meter Diff
35.60 3S-2 arfirass il B 1 _ Fl) .
95.00 9s-t . I 95 -1 ./ i o8
154.40 /SY.Y (@) I /5w ¢ &)
TEMPERATURE TEST OF CUSTOMER'S TEMPROBE (° F
TEMPROBE TOLERANCE FOR ADT442, 3, ADT444, ADT445, ADT446=+0.3°F

AS-RECEIVED TEST WITHIN SPEC YES NO (TemProbes are ADT442 unless otherwise stated)
Thermometer #1 S/N 8A089/Thermistor S/N A410660 Calibration Date: 02/21/08 Cal Due Date: 02/2010 Set Point: 35°F 95°F 155°F
Thermometer #2 S/N 8B104/Thermistor S/N 871507 Calibration Date: 10/19/06 Cal Due Date: 102008 Set Point: 35°F 95°F 155°F
Thermometer #3 S/N 92142/Thermistor  S/N A560303 Calibration Date: 05/11/07 Cat Due Date: 05/2009 Set Point: 35°F 95°F 155°F
Thermometer #4 S/N 92143/Thermistor  S/N A310867 Calibration Date: 08/29/06 Cat Due Date: 08/2008 Set Point: 35°F 95°F 155°F
Rated Accuracy{combined): 0.023° F/0.018° F  Migd by Hart Scientific =~ Range: 32" F-176°F Resolution: 0.001*F  Combined Uncertainty: < 0.025" F
Temperature Standard AirData Multimeter S/N M00136 Calibration Date: 02/07/08 Cal Due Date: 02/2009 Set Point: 35°F 95°F 155°F
Temperature Standard AirData Multimeter S/N M96100 Calibration Date: 03/07/08 Cal Due Date: 03/2009 Set Point: 35°F 95°F 155°F
Rated Accuracy: 0.03° F Manufactured by Shortridge Instrtuments, Inc. Range: 33° F-158° F Resolution: 0.01° F Uncertainty: < 0.023° F

Total combined Uncertainty for TemProbe testing : < 0.039° F

Approx
Set Poinl Standard TemProbe Ditf TemProba Dt TemProbe Ditt TemProba Oift ___TemProbe Ot TemProbe Diff

=1 e | I |

| _ e I |
155.0 “ " H\\H\_

All meters are set {o zero prior to taking pressure readings.

NOTES;

Procedure used: Procadure for Differential Pressure, Gage Pressure, and Temperature Recalibration of HydroData Multimeters SIP-CP11 Revision: 03
Dated: 03/31/06

This instrument has been calibrated using Calibration Standards which are traceable to NIST (National Institute of Standards and Technology). Quality Assurance
Program and calibration procedures meet the requirements for ANSI/NCSL Z540-1-1994; MIL-STD 45662A and manufacturer's specifications. Calibration accuracy
is centified when meters are used with properly functioning accassories only. Uncertainties are expressed in expanded terms (twice the caiculated uncestainty).
This report shall not be reproduced, except in full, without the written approval of Shortridge Instruments, Inc. Results relate only to the item calibrated.

Limitations on use: See Shazdge Instruments, Inc. Instruction Manual for the use of HydroData Multimeters

Calibration Technician( ‘n }Qm.o (moQ Calibration Date: 0 & - / Y '2005
Calibration Approved by: % OMM Titte: Mﬁ Date: O~/ 52008

4

Shortridge Instruments, Inc.
7855 East Redfield oad Scottsdale, Anzona 85260
(480) 991-6744 - Fax (480) 443-1267 - wwwshortndge com
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Complies with the requirements of ANSI/NCSL Z2540.1-1994 (R2002) Zm ﬂ

L.LLIKE ® Everett Service Center
1420 75th St. SW

D Washington 88203 s alibration Certificate ..o ...

ISO 9001,

“Description: MULTIMETER Certificate Number: __ 885905-66480245:1199875769
Manufacturer: FLUKE Date of Calibration: 09 January 2008

Model: 211 Date of Certificate: 09 January 2008 ’
Serial Number: 66480245 Date Due: 09 January 2009

Customer Name: Procedure Name:

PRECISION BALANCING LLC FLUKE 21-2: (1 YEAR) CAL VER/ALT 5520A

City, State: ESSEX JUNCTION, VT Procedure Ravislon: 1.0

Temperature: 23.00 °Celsius

Customer Item 1D: 66480245 Relative Humidity: 40 %

PO Number: MITCHELL CCS Data Type: FOUND-LEFT

RMA Number: 3872716 Test Result: PASS

In the attached measurement results, deviation may be expressed with units, Measured Value (MV) - Nominal Value (NV) or as a
proportion of the nominal value ((MV-NV)/NV), expressed without units'with a scalar multiplier such as % (0.01), or as a ratio of the
units (MW/MW, mA/A,mV/V, elc.) Descriplions such as mW/W, mV/, and others, where used lo annotate results or measurement
uncerlainties, are the preferred replacements for what was historically labeled as "ppm" or parts-per-million and describe the results

in that column, unless otherwise noted by units symbols.

The Data type that could be found in this cerificate must be interpreted as:
As Found - Calibration data collected before the unit is adjusted and/or repaired.
As Left - Calibration data collected after the unit is adjusted and/or repaired.
As Found/ As Left - Callbration data collected without any adjustment and/or repair performed.

Unless otherwise stated the TUR (Test Uncertainty Ratio) of this calibration is 4:1 or greater.

This Calibration conforms to ANSI/NCSL Z2540.1-1994(R2002)

Resuits are reviewed to establish where any measurement results exceeded the manufacturer's specifications.
Measured values greater than the Manufaciurer's specification are indi by "".

This certificate applies only to the item identified and shall not be reproduced other than in full, without the specific written approval
by Fluke Corporation. The user is obliged to have the object recalibrated at appropriate intervals. Calibration certificates without

signature are not valid.

Comments:

N I%das,

Long Le David Deaver

Metrology Technician Technical Manager

Fluke Corporation Telephone Facsimile Internet Page 1 of 3

1420 75th Street SW, Everett WA 98203 USA 8688.993.5853 425.446.6380 www.fluke.com Rev 2.5 8/24/2007



FLU KE ® Certificate Number: Calibration Date:
885905-66480245:1199875789 9-Jan-08
Calibration Results
Manufacturer's
Specifications

Function/Range Nc::::;ai M:,a:':?d TU_R Lower Limit Upper Limit

10.00 MOhm 10.000 10.02 9.79 10.21
DIODE TEST ;
BEEPER AUDIBLE PASS

BEEPER OFF PASS

DC VOLTAGE TEST
320mV Range

300.0 mV 300.00 299.9 298.7 301.3

DC VOLTAGE TEST
3.2V Range

2700V 2.7000 2.700 2.688 2.712
32V Range M '

27.00V 27.000 27.00 .26.88 27.12
320V Range

270.0 V 270.00 270.0 | 268.8 271.2
1000V Range

1000 V 1000.0 1000 995 1005
AC VOLTAGE TEST
3.2V Range

2.700V @ 100 Hz 2.7000 2.704 2.644 2756
2.700 V @ 500 Hz 2.7000 2.693 2.644 2.756
750V Range

750V @ 100 Hz 750.0 751 733 767

750V @ 1000 Hz 750.0 755 733 767
DC mA TEST
32mA Range

27.00 mA 27.000 26.89 26.57 27.43
320mA Range
200.0 mA 200.00 199.8 196.8 203.2
DC AMPS TEST
10A Range
2.00 A 2.000 1.98 1.95 2.05
= —
End of Report

luke Corporation Telephone Facsimile Internet Page 3 of 3
420 75th Street SW, Everett WA 98203 USA 888.993.5853 425.446.6390 www.fluke.com Rev 2.5 8/24/2007



Calibration Certiticate

$22082
Nidec-Shimpo America Corp.
DT-315EB

Digital Streboscope
22707004

54.0 to 33,000 FPM

+0.01% of reading

Centificate No:
Manufacturer:
Model:
Description:
Serial No:
Range:
Tolerance:

Date Calibrated: 06/17/2008

Next Date Due: 06/17/2009

Calibrated by: S.BLYAKHMAN
A BGpbedyeay

Conditions

71.3°F

44%

Degrees Fahrenheit:
Relative Humidity:

This certificale altests that this instrument has been calibrated under the standard conditions with standards traceable
to the National Institute of Standards and Technology (NIST). Evidence of traceability is included and aiso
maintained on file at our laboratory. An accepiable accuracy ratio between the standard and the item calibrated has

been maintained.

Accuracy of standard used for certification is equal 1o or greater than the accuracy of the certified instrument.
Calibration is in conformance with manufacture's specification

Standard Used:
Model:

Serlal No:
Accuracy:

Check Point
(STD)
1,000.0
5,000
10,000
15,000
20,000
25,000
33.000

Shimpo Non-contact Tachcmeter
DT-209X

E058A0007

Certificate No. 342861

+ Limit
(FPM)
1,000.1
5,000.5
10,001
15,002
20,002
25,003
32,003

Unit Reads
(FPM)
1,000.0
5,000
10,000
15,000
20,000
25,000
33,000

~ Limit
(FPM)
999.9
49995
9,999
14,998
19,998
24,997
32,997

SHIMPO INSTRUMENTS

1701 Glenlake Avenue lrasca, 11 60143




