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Airflow Performance and Tracer Gas Containment Test Report

Testing the Improved DSx Vented, Warming Table

1 Title:
2 Site:
3 Contacts:
4 Purpose:

TSS, Inc.
620 Hearst Avenue
Berkeley, CA 94710

Marie Carretta

Office Manager
VetEquip, Inc.

7070 Commerce Circle
Pleasanton, CA 94588
1.925.463.1828

Martin Burke
Engineering Manager
TSS, Inc.
1.800.877.7742

The purpose of this report is to document the results of special air flow performance tests
conducted by TSS, Inc. upon a VetEquip, Inc. DSx surgical table. These tests were designed to
collect data so that VetEquip, Inc. personnel could evaluate the basic suitability of the DSx table
as a containment device for anesthetic gasses used in conjunction with surgical procedures for
small animals; the DSx is designed to contain these gasses in a manner that protect the worker.

5 Summary:

5.1

5.2

5.3

Technicians from Technical Safety Services [TSS] performed airflow and tracer
gas performance tests on the DSx on May 23" and August 8", 2004, respectively.

The subject DSx unit differs from the one tested by TSS in 2003, (see September
2003 report). This improved version has larger air channels so that considerably
less vacuum is needed to achieve a 100 foot per minute (fpm) capture velocity
above its grill.

The basic test results follow:

5.3.1

Using a TSS-supplied vacuum source, and with the VetEquip-supplied four
foot (4’) tube connected to the DSx, the proximal grille (the one closest to
the waste gas scavenging outlet/collar) had a 100 fpm capture velocity at
~0.56" above the grille with a collar vacuum of —0.5"wc. The distal grille
achieved the same velocity and capture distance with a collar vacuum of —
0.7"wc.



5.4

5.5

5.3.2

5.3.3
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At these flow settings, both the proximal and distal grilles competently
capture still air from within a two-inch (2”) radius, respectively.

When injecting ~0.4 Ipm tracer gas in a manner derivative of ASHRAE 110-
1995, with the (human) manikin at a simulated, optimal viewing position,
there was ~0.02 ppm in the manikin breathing zone for either grille. There is
no stated acceptance criterion for this tracer result, however any result
<0.10ppm is typically very acceptable.

The scope of testing was limited to the following items:

5.4.1

5.4.2

543

TSS tested the airflow volume as a function of vacuum, measuring the
pressure at the ‘Outlet, and along the tubing at 2’ and 4'.

In the manner of TSS SOP 4-6.v2 “Field Testing of Slot Hoods” to
determine the capture velocity and the effective distance of capture from
the DSX’ grille.

With the airflows adjusted to ~100 fpm at ~0.56” above the grilles, and with
the DSx operating normally through the four foot (4’) tubing, TSS injected
tracer gas into a (mock-) surgical nose cone attached to a rat manikin. TSS
then sampled for leakage in the breathing zone of a second, human
manikin, positioned above the DSx to simulate an optimum viewing
position.

Test results are discussed in greater detail in section 6 of this report. Cited tables
and diagrams are in section 7 of this report. Deviations are cited in Section 8, and
Section 9 contains pertinent additional documents used to support the validity of
this report.
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6 Test Results:

6.1

Airflow Volume versus Vacuum:
6.1.1 Test Method:

TSS erected a 4” diameter, low-resistance, laminar flow sensing element over the
proximal (closest to the outlet) DSx grille. We measured the airflow in cfm at the
center point of 4” duct using a calibrated anemometer, applying an A(k) factor of 0.9
to accommodate the single-point readings. While measuring the air flow,
simultaneous vacuum readings were made directly at the outlet collar, two feet (2’)
and four feet (4’) downstream from the collar using the standard, VetEquip, Inc.-
supplied exhaust hose.

Once the readings were done for the proximal grille, the unit was reconfigured to
allow air to flow through the distal grille and the test was repeated.

6.1.2 Acceptance Criteria:
There are no formal acceptance criteria applied to this test.
6.1.3 Test Results:

6.1.3.1 The airflow ‘efficiency’ through the proximal grille is higher than
that of the distal grille.

6.1.3.2 The proximal and distal grille data are presented in Tables 1-2,
respectively. This data is also plotted as Diagrams 1-6.

6.1.3.3 Diagram 6 may be of particular interest because it compares the
(May 2003) data from the unmodified DSx to that for the current
model. The current model moves about ten times (10x) more air
for a given vacuum, especially in the lower pressure ranges.



6.2
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Field Testing as a Slot Hood
6.2.1 Test Method:

In the manner of TSS SOP 4-6.v2, TSS placed an anemometer probe above the
proximal grille, and adjusted the probe distance to achieve ~100 feet per minute.
Finally, we probed about the grille with neutral-density smoke to visualize the
airflow capture performance and measure the distance at which the capture
remains effective.

As with the airflow-vs.-vacuum testing, once the readings were done for the proximal
grille, the unit was reconfigured to allow air to flow through the distal grille and the
test was repeated.

6.2.2 Acceptance Criteria:

There are no formal criteria applied to this test, but it is presumed that the smoke
capture distance should be a large enough hemispheroid to collect stray vapors.

6.2.3 Test Results:

6.2.3.1 The distal grille had lower velocity and a smaller capture
distance.

6.2.3.2 The proximal and distal grille data is restated here.

Proximal Grille Distal Grille

Capture Velocity 100 100 fpm
Vacuum (at collar) 0.486 0.702 "we
Distance at 100 fpm 0.56 0.56 inches
Smoke Capture Distance, Vertical 2 2 inches
Smoke Capture Distance, Lateral 2 2 inches
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Tracer Gas Performance Tests:
6.3.1 Test Method:

With the DSx operating normally and providing the flow conditions similar to those
described in the previous section, and in a manner derivative of ASHRAE 110-
1995, TSS injected Sulfur Hexafluoride tracer gas into a mock-surgical nose cone
attached to a rat manikin, then sampled for leakage in the breathing zone of a
second, human manikin, positioned about 14” above the patient.

This level of realism is warranted because of concerns that the representative tracer
gas flow rate, about 400 ml/min, might result in high velocity jets about the face of the
patient. If these jets were of sufficient vigor, they could overcome the capture velocity
and enter the surgeon’s breathing zone. The flow rate of 400ml/min was selected as
typical for rats/patients to be treated on the DSx.

With the tracer gas flowing at a nominal 400 ml/min, TSS continuously sampled air
from the human manikin-breathing zone for five minutes. TSS used a calibrated
Foxboro Miran 1A with an inherent sensitivity (LOD) of <=0.007 ppm for the Sulfur
Hexafluoride tracer gas. The form of the data from this instrument was logged, 1-
second readings stored in an Excel file, available for audit at TSS. After the five
minutes, the gas is shut off and the average concentration of tracer is calculated.

As with both previous test sections, once the readings were done for the proximal
grille, the unit was reconfigured to allow air to flow through the distal grille and the
test was repeated.

6.3.2 Acceptance Criteria:

There are no formal criteria applied to this test. As a means of comparison, an
exposure of <=0.10 ppm is typically tolerated in other ventilated enclosures.

6.3.3 Test Results:

6.3.3.1 Both grilles have similar tracer gas performance results. The
leakage to the operator-breathing zone is very low: ~0.02 ppm.
These results are effectively the same as those from earlier
tracer gas trials on the unmodified DSx.

6.3.3.2 The data for both grilles is plotted as Diagram 7, and cursorily
restated here:

Proximal Grille Distal Grille

Tracer Gas (SF6) Flow 404 398 ml/min
Vacuum at collar 0.50 0.70 "wc
Gas in Operator Breathing Zone 0.02 0.02 ppm




7

Diagrams and Tables:
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ltem Description

Diagram 1 Proximal DSx Airflow vs. Vacuum (Low-Range)
Diagram 2 Proximal DSx Airflow vs. Vacuum (High-Range)
Diagram 3 Distal DSx Airflow vs. Vacuum (Low-Range)
Diagram 4 Distal DSx Airflow vs. Vacuum (High-Range)
Diagram 5 Proximal vs. Distal (at outlet)

Diagram 6 Modification Benefit

Diagram 7 Tracer Gas Test Plot

Table 1 Proximal DSx Airflow vs. Vacuum (“wc)

Table 2 Distal DSx Airflow vs. Vacuum (‘wc)




TSS/VetEquip, Inc. Project NCO0O40NPNA-03:
Testing the Improved DSx Vented, Warming Table
Report 15 August 2004 Page 8 of 25

Diagram 1, Low-Range
Proximal DSx Airflow vs. Vacuum
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Diagram 2, High-Range
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Diagram 3, Low-Range
Distal DSx Airflow vs. Vacuum
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Diagram 4, High-Range
Distal DSx Airflow vs. Vacuum
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Volume, cfm
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Diagram 5,
Proximal vs. Distal (at outlet/collar)
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Volume, cfm
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Diagram 6, Modification Benefit
(Proximal Grille, dP at outlet)
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Diagram 7, Tracer Gas Test Plot
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Table 1, Proximal DSx Airflow vs. Vacuum (“wc)

Corrected Values (inches of water, "WC)
0.9 correction for C/L readings in 4" round duct
Flow, cfm [ dP, collar| dP, 2' dP, 4'
0 0 0 0
4.05 0.246 0.5769 0.886
7.92 0.7584 2.433 3.653
13.5 2.801 10.49 14.99
18.9 6.031 22.08 32.57

Table 2, Distal DSx Airflow vs. Vacuum (“wc)

Corrected Values (inches of water, "WC)

0.9 correction for C/L readings in 4" round duct

Flow, cfm | dP, collar| dP, 2' dP, 4'
0 0 0 0

3.42 0.4568 0.8812 1.401

5.58 0.9468 2.08 3.16

9 2.025 5.421 7.776

18.45 8.222 22.74 33.47
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Discrepancies and Alterations:

The following is a list of known discrepancies and alterations made with regard to this
project. The changes made after the date of testing were corrections of errors in the
recorded field data.

8.1 The only attestable deviation from TSS’ normal, field documentation practices was

the automatic recording of data to an Excel spreadsheet. TSS anticipates no
diminution in the data integrity as a consequence of this change.

Pertinent Additional Documentation:

The following pages contain photocopies of documents pertinent to this report. Calibration
certificates are archived at the main office of Technical Safety Services.

Description Pages

Calibration Certificates 13-25
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Instrument ID Number 1316 Fit-Factor, F = 6.7 (<<F x ABS = PPM)
Instrument Serial Number | 1A-2807
Mirror Setting 13.04 Pre-Calibrated By|MJB PM
Scale Mulitplier (1x, 10x) 10 Pre-Cal. Date/Time 8/8/04 1100H
Wavelength 10.65 [um
Slit 1 mm Post-Calibrated By|MJB
Loop volume 5.62 |liters Post-Cal. Date/Time 8/8/04 1700H
Pre Test Calibration Data Post Test Calibration Data
ul,inj ul,tot. ABS  SF6, ppm PPM/ABS ul,inj  ul, tot. ABS  SF6, ppm PPM/ABS d%
0 0 0.0000 0.00 NA 0 0 0.0000 0.00 NA
1 1 0.0293 0.18 6.107029 0 0 0.00
1 2 0.0562 0.36 6.350034 0 0 0.00
1 3 0.0809 0.53 6.610727 0 0 0.00
1 4 0.1035 0.71 6.886413 0 0 0.00
1 5 0.1252 0.89 7.114055 0 0 0.00
1 6 0.1440 1.07 7.420942 0 0 0.00
39 45 0.3787 8.01 21.14634 45 45 0.3710 8.01 21.58522 98%
Absorbance Units Absorbance Units
0.0001 0.0201 0.0401 0.0601 0.0801 0.1001 0.0001  0.1001 0.2001 0.3001  0.4001
I ‘ I 0.60 E | 9.00 §.
—As Found" y, 0.50 Q —As Ffl)und" / + 8.00
¢ "Final" / ¢ "Final 1 7.00
/ 0.40 /, 6.00
5.00
/ 0-30 // 4.00
// 0.20 /, 3.00
2.00
/ 0.10 y4 00
: : 0.00 1 0.00

Comments
None
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\%09% - Event # MCOYOU0 T

= e L

RATION AND TESTING
TSI Model 8345 Serial No. 01030084

Description_ VELOCICALC PORTAELE AIR VELOCITY METER

Calibration Standard_ WIND TUNNEL CALIBRATION SYSTEM, SERIAL NO. 110

— CALIBRATION VERIFICATION RESULTS
Calibration Instrument Error Compared to Tolerance

Standard Outpuit Difference Tolerance Tolerance
—_— E— —— Lipmit- Limjr +
ft/min ¥
ft/min
fr/min
£t/min

0 ft/min PASS
8 ft/min 0. PASS
5 ft/min -0, PASS
i 2 fr/min -1. PASS
ft/min 7 ft/min -1. PRSS
fr/min .1 fr/min =0, PASS
ft/min 8 fr/min =0.
2]
2
&
7
2
]
Q

fr/min ft/min -0, PASS
ft/min fr/min 0. PASS
ft/min fr/min 0. ERSS
4494.5 ft/min fr/min =0,
5874.7 ft/min ft/min -0.

32.0 °F °F -0.1 °F § === Tolerance Limirs:
140.0 °F “F 0.0 °F Velacity: +3% of reading or 3 ftfuin
whichever is greater

Temperature: +0.5 °F

1463,
2483,

- AT BRI N Fe ]

Velocity Calibration Conditions: Ambient Temp: 23.9°C  Barometric Pressure; 740.8 mmHg

Velocity Corrected to Std Conditions of:  Ambient Temp: 21.1°C  Barometric Pressure: 760.0 mmkHg

TSI dpes hereby cersify thar all materials, componers, and workmeanship used in the ifere .wﬂcﬂ this equipment
are in strict accardance with the applicable specifications agreed wpan by TSI and the customer and with all published
specifications. Al performance and acceptance tests required under this contraci were successfully conducred according
to required specificarions. Furthermare, all rest and callbration mwﬂmf by T51 has been obtained using standards
whose accuracies are traceable to the National Institute of Standards Technolfogy (NIST) or has been verified with
respect fa instrumentation whose accuracy is traceable to NIST, or is derived from accepred values of physical constants,
Cur M?Hﬂnafmﬂ System complies with ISO 9001 requirements and calibration procedures for this instrument
adhere to 130 10012, The accuracy of the velocity calibration facilities 15 af least a ratio of 11 with respect to the
accuracy ificarions of the insiruntent being calibrated. The accuracy of the humidity calibration factlivies is @
least a ratio of 2:1 with respect to the accuracy specifications of the instriment being calibrated, The accuracy of the
gﬁmw calibration facilities is af leasi a rario of 2.5:1 wirth respect 1o the accuracy specifications of the instrument

ng calibrated, The accuracy of the ﬂ.‘%m‘urz can'mfm,&-'fﬁrm is af least a ratio of 6:1 with respect to the
accuracy specificarions of the instrument being calibrated,

Applicable Test Report Report Number, = Date Last Verified Date Due

oC woltage EQOQOO48 - . 07-22-03 07-30-04
Barometric Fressure E001329 05-13-03 045-31-04
Temperature (0eC) EQQ0B22 0B-04-03 08-30-04
Temperature (19-35°C) E001BO7 0B-04-03 08-30-04
Temperature {60=C) E001BO6 08-04-03 08-30-04
Pressure E001517 02=-16-04 02-16-05
Presgaure E0OOBOS D3-1e-04 02-16-05
Velacity E002002 02-24-04 02-24-07
Dewpoint E0O1l3l% 10-268-03 10-28-04

Rlﬁ“aj ‘ 3 Mar 26, 2004
Fuhction Check Calibration Date

Muiling Address: P.O. Box 64394 St Paul, MN 55164 USA :
Shipping Address: 500 Cardigan Road Shoreview, MN 55126 USA
Phone: %300) TT7-8356 or (651)490-2711 Fax: (651) 490-2874

H002 710 Ha¥

wigadlajesy

SF] AN
WOEELYHE T T A

and Controls Division
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55

T65 EQR 35 AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION Event & MCd4p1
Customer ID:__012460 SM:_M881030
Customer: Y City:_BERKELEY State:_CA Order #_ROLOOLE

As-Received Model #:__ADM-870

Convertad o Modal #;

PO#: Customer Eqpt ID#: Calibration Due Date: 01 /2005 QA Code;__95  10CFR21:

mmmmmmmc;m Standards which are traceable to ational institute of Standards and Ti . Quality Assurancas
Prmnmm thé neguinements fior 1 EIGFR.'-DW B; 2; ANSIMCSL 2540-1-1994: MIL-STD and manufactunes
mwhm I.rm'ﬁmr}. hmmmnmﬁmwhnﬁmmgomwgs i'u:'::mu,hc. lenmmy
the Item callbrated, For mitations on use, see Instrumants, ' ure

Pressure, Absoluta Prassure and Temparature rData Mulfimeters SIP.CP02 Revision: 24  Dated: 1
Oaﬂtnlbn Technician(sy___b. Ofnecl, ¥ o, ' N Cailbration Date:_07/27/ 208
Calibeation Approved by: Dats ; m]la_d;[mai
Test By
Bwomomc Prassura Baromatric Prassure, Hp

Within spec YES NO

ABSOLUTE P
TEST METER TOLERANCE = £ 2.0 % £.1 in Hg

n Hg)
AS—REBEI“-"EDTEBTW‘ITHNEPEG YES NO

Pressure Standard: Heise #02-R S 41741142451 Caliration Data: 04721403 Cahbration Due Date: 04/2004 M:vﬂ Test2 Test3d
Presaure Standard: Helse #04-R SM: 41743042453 Calibration Dale: 05/05/03 Due Date: 0572004 As-Rowl  Test2 Testd
Pressure Standard: Heise #06-R S 41742042452 Calibration Dale; 10/2303 Calibration Due Date: 1172004 AsRowd  Test2 Testd
Pressure Standard: Heise #08-R SM: 42186/43328 Calitration Dale: 050503 Calibration Due Date: 032004 As-Rowd Test3
Pressure Standard: Halse #10-R S/M: 42203043352 Calibration Date: 09725/03 Calibration Due Date: 042004 AsRowd Test2 Testd
Pressure Standard: Helse #12-R SM: 43166/M4T31 Calibration Dafte: 05720003 Calibration Due Date: 122003 Asfowd TestlZ Testd
Helsa Model PPM-2 Migd by Drassar Industries Rated Accuracy: 0.05% fs {0.0305 in Hg) Range: 0-61 in Hg Uncertainty: < 0.0358
Approx Sat Py Standard _ TestMeter % Dt Standard _ TestMeber % DHf  Standard  Test Meter % Diff

14.0 A, &0 A5 B a7

284 .\, 28,67 | 287 | 1%

40.0 WL G E Yl 5 L2

DIFFEREMTIAL PRESSURE TEST (in we)
TEST METER TOLERANCE =£2.0 % £ 0.001 inwe  AS-RECEIVED TEST WITHIN SPEC  YES NOD

Pressure Standard: Helse #01-L SIN: 41738042449 Calibration Date: 04/22/03 Callpration Due Date: 0472004 Test 3
Pressure Standard: Helse #01-R SN 417390424486 Calibration Data: 04/22/03 Calibration Due Date: 0472004 Test 3
Pressure Standard: Heise #02-L SN 417412454 Callbration Date: 04/22/03 Calibration Due Date: 0472004 Test 3
Pressure Standard: Helse #03-L SN 41738042448 Dats: 050903 Calibration Due Date; 052004 Test 3
Pressure Standard: Halse #03-R SN 41738042445 Calibration Date: 0S/0S03 Calibration Due Date: D5/2004 Toat 3
Pressure Standard: Helse #04-L SN 4174342458 Callbration Date: 051303 CalibraBon Dua Date: 05/2004 Tost 3
Prossure Standard: Helse #05-L SM; 4174042450 Calibration Data: 11/24/03 Calibration Due Dabe: 11,2004 Test3
Pressure Standard: Helss #05-R SiM: 41740042447 Calibration Date; 11/24/03 Calibration Dues Date; 11/2004 Test 3
Pressure Standard; Holse #06-L SN 41742142455 Calibration Date: 11/07/03 Calibration Due Dabe: 11/2004 Tost 3
Pressue Standard; Heise #07-L SM: 42185/42186 Calibration Date: 0510/03 Calibration Due Date: 032004 Test 3
Pressure Standard: Heise #07-R SN 42185/43326 Calibration Dats: 09/10/03 Calibration Due Datbe: D3/2004 Test 3
Pressure Standard: Helse #08-L SN 4218843320 Callbration Date; 091003 Calibration Due Date: 032004 Test 3
Pressure Standard: Helse #08-L SM; 42202043351 Calibration Date: 10/13/03 Cadibration Due Data: 0472004 Test 3
Standard; Helse #09-R SM: 42202/43350 Callbration Date: 1013703 Calbration Due Date: 0472004 Test3
Pressure Standard: Haise #10-L SIN; 42203/43353 Calibraion Date: D&/28/03 Calbration Due Date: 0472004 Test3
Pressure Standard: Heise #11-L SM: 43165044551 Calibration Date: DEA303 Callbration Due Date: 1272003 Test 3
Pressure Standard: Helse #11-R SIM: 4316544730 Calibraion Date; DBA303 Calibration Due Dale: 1272003 Test 3
Pressure Standard: Helse #12-L S/MN: 43166/44732 Calibration Date: DEAOGDZ Calibration Due Date: 1272003 Test 3
Differential Pressure Standards: Heise Model PPM1 mmwuhymnmm
#ﬂli-l..ﬂa-l..ﬂ%-l_ﬁﬂ?-l.. Dg-;:h‘ﬂ_. 13-!. Iﬁ-L Rated Accuracy: Ranga: 0.0-0.25 : < 0.00035
1R, 13-R Rated Accuracy: > 0.08% fs {0,003 In Ranga: 0,0-5.0 In we Uncartal <0.00348
O4-L, 061, 08-L, 10L, 12.L, 14-1. fa- mwanmugua w;;cj Range: 0.0-50.0 in we mwﬂom
Approx St Pt Standard ___Test Maler % Diff_ Standard __ Tast Melar % Diff Stendard _ Tes! Maler % Diff
0500 548 o5y 2 = e
L1250 N i s8 |ase | 57 S~
2250 o~ (Zige | gzga | = /8 T
2700 e c2728 | . z7as | < p ~L
2.000 . 2.0z | 1. 29¥ | —¢o P
2500 Eb Foeas]| FIEF| vy S
4.400 L . F |#38/ | =23 )
27.00 Sy 27 or| 27 e | = oY T
50.00 ~ & va |vtre | =497 ~
L Overangs N [ e S
Shortridge Instruments, Inc,
55 East Redfield Scottsdale, Arizona 85260

(480) 991-6744 - Fm[4!!ﬂ}443-125? wwshorh'ldmm info@shortridge.com

ADU Racalibration Rev20041 503 102 DD
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llIll||ll|l-llll|-ll|-l|ll-|lll_ﬂ.m....I|t

AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION
SIN: fOFD
Order #: E_’Zd'_f’?;
LOW VELOCITY CONFIRMATION

TEST METER TOLERANCE =43.0% +7FPM  AS-RECEIVED TESTWITHIN SPEC YES NO ()

Velocity Standand: AiData Multimeter BM: MOG455 Calibration Date: 10/28/03 Calibration Due Date: 10/2004 As-Rowd  Test2 Testd
Velocity Standard: AkData Mulimelar SMN: MOS09 Calibration Date: (81503 Calibration Dus Date: 02004 As-Rowd Tost 3
Velocity Standand: AirData Multimater S/M: MBS8326 Calibration Date: 10/28/03 Calibration Due Date: 102004 AsRowd  Test2 Testd
Velocity Standand: AlrData Multimeter SMN: M3 20 Calibration Data: 09/19/03 Calibration Dus Date: Q2004 AsRowd Test2 Testd
Velocity Standard: AlrData Muttimeter S/N: MBTETT Calibration Date: 10/28/03 Calibration Dua Date: 10/2004 AsRovd  Test2 Testd
Rated Accuracy: Velocity £2.0 % + 3 fpm Uncertainty: <2.25 fom at 100 fpm; <2.5 fom at 500 fpm
Approx Sed Point Standard Test Meter Diff Standard Test bgtor it Stardard Test bstar o
R e pes T sre Toe TP
500 |l &*¥3. 7 P2 ey T——

ADM-BTO/ETOC and ADM-B60BE0C AlrData Mu
Low Vlocity Confirmation represent Uncartainty of the Transfer Standard Meter exposed o the pressure sourcs only.

RTD Simulator: S 249

ftimaters are read in AlrFoil Mode. ADM-850 Multimeters are read in Piiol Tube Mode. Uncertalnties shown for

TEMPERATURE TEST - AIRDATA MULTIMETER * F)
TEST METER TOLERANCE =20.2'F  AS-RECEIVED TEST WITHIN SPEC YES NO @

Calibration Date: 01/2402 Calibration Due Date: 01/2004  As-Rowd Test? Test3 SstPoink 358°F 95°F 154.4°F

RTD Simulator: /N 250  Calibration Date: 01/24/02 Calibration Due Date: 0172004  As-Reovd Test2 Testd SotPoinb 356°F 95'F 154.4°F
RTD Simulator: S/N 253 Calibration Date: 01/24/02 Calibration Due Date: 012004  As-Acvd Test2 Test3 SetPoinb 358°F 05'F 154.4°F
RTD Simutator: S/M 254 Calibration Date: 032802 Calibration Due Date: 032004  As-Reve_Tesi® Testd SetPonkEE'F 05 F 1S44°F i
RTD Simulator: S/M 256 Calibration Date: 03/728/02 Calibration Due Date: 032004  As-Revd Tesfd Test3 SetPoint 35.8° (TS F 1S44°F !
RTD Simulator: SN 257 Calbration Date: 03/28/02 Calibration Due Dale: 032004  As-Fovd (fest®D Test3 SelPoint 356°F 65
RTD Simulators Model RTD-1000/500  Raled Accuracy: 0.005% of sefing  Range: 100 Q0 11111.10 {3 Uncartainty: < 32 ppm
RTD Simulator Tamparature
Equivalent Set Point Taet Mater Diffarance Teaagl Méter Differsnce Tost Matar Difference
35,80 Jr57 i [ :
95.00 g5 O o s
'
154.40 | LS o T :

TEMPERATURE TEST OF CUSTOMER'S TEMPROBE
TEMPROBE TOLERANCE =2 0.3°F  ASRECEVED TEST WITHINSPEC YES NO ()

Thermomeler #4  S/N 82143Thermistor 5™ A310857 Calibration Date: 081103 Cal Due Date: 08/2005 Set Point 35° F 95°F 155°F
Thermomeder #1  S/N BADBSThermisior SN 831708 Calibration Dabe: 052703 Cal Due Data: 052005 Sat Point 35* F 95°F 155°F
Thermometar #3  S/N 82142 Themistor  S/M 850104 Calibration Date: 070203 Cal Due Date: 0772005 Set Point 35° F 95*F 155°F
Thermometer #2 S/N BB104Thermisior S/M 871507 Calibration Date: 11/05/02 Cal Due Date: 1172004 Sel Poink 35° F 95°F 155°F
Above Temperature Standards: Rated Accuragy: 0.023° FO.018* F Combined Uncertainty; < 0.025 F
Temparature Standard AirData Multimeter SN MO0136 Calibration Date: 03/31/03 Cal Due Date: 0352004 SetPoint: 35° F 95°F 158°F |
Temperature Standard AData Multimeter SN MES100 Callbration Date: 051403 Cal Due Date: 0572004 Set Point 35 F 85 F 155°F )
Above Temperature Standards: Rated Accuracy: 0,03 F  Uncertainty: < 0.023° F
Total combined Uncertainty for TemProbe testing : < 0.03¢° F
Approo
—sinde  TerPrte  OM Termfrobs D41 JorPuhe £ TerPeote D& M_Iﬂ_ﬂ .
E] -_-_-_-___'—-———-p_
o0 ———RR ] |
1850 _-—-_‘l_-___'_'_‘——"——
AFPROVED FOR CLIENT USE
ris [ .
NOTES:_d/0 ‘#% POVD  ptodimda ~ suuaite loatss vy nq all &5
/ FEB 0 £ 004
By *__FOR TS5, iNG,

ADM Racalibration R 200041 503

Shortridge Instruments, Inc.
7855 East Redfield Road Scottsdale, Arizona 85260
(480) 891-6744 « Fax (480) 443-1267 = www.shortridge.com + info@shortridge.com
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5 B4 134 AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION Event B AMCJI 30759

Customer ID:_01 2460 SiM:_MOT7783
Customer: City:___BERKELEY State;CA Order #:_R031396

As-Recaived Model #_ADM-B860 Converted to Model #;
PO#: Customer Eqpt ID#; Calibration Due Date:__06/2004 QA Code:_ 95 10CFR21:

Thils instrument has besn calibrated using Calibration Standards which are traceable to NIST (Mational Institute of Standards and Tech } Quality Assuranca
Program and calibration procedures meet the requirements for 10CFRS0 Appendix B: ANSIIMAS5.2; ANSINCSL 2540-1-1894; MIL-STD and manufaciurer's
specifications. Mm%mmmamm mmpmﬁmiyfum' ing accasscrias only. AN Uncertaintes are axpressad in expandad terms
(bwice tha calculated uncartainty). rapartshall not be reproduced, except in full, without the writhen approval of S Instruments, inc. Resulls relate
to the Hem calibrated. For limitations on use, see Shorfridge Instrumants, Ing. Instruction Manual for the usa of Multimaters., Procedura u
Recalibration Procedure for AirData Musi SIP-CPO2 Revision; 23 ted: 1209/02

Callbration Technician(s)___ | @Cemrdey . AP Calibration Date; 0¢/a3 /2003

Calibration Approved by: m-q Tite: Coctron, oG Date: -5~ 2a03
AS-Recelved By 40 ~NF/MAL Tost By % T Test By
Dakees/?ag3s Rh___ 57 % Date PR oFw Date, %
Amblent Temparature - *F Ambsent Temperature 72 °F Ambien! Temparature ‘F
Barometric 245 inHg Barometric Pregse a Hg Baromatric Pressure E
Within spec KO NA Within spec NG Within spac ~ YES NO
ABSOLUTE PRESEURE TEST (in
TESTMETER TOLERANCE =220% =2 1inHy AS-RECEIVED TEST WITHIN SPEC @ MO MA

Pressure Standard: Helgs #02-R SIN: 41741742451 Calibration Date: 04/21/03 Calibration Due Date; 04/2004 BETowd Test? Testd
Prassura Standard: Heise #04-R SiN: 41743542453 Calibration Date: 05/0503 Cafibration Due Date: 05/2004 As-Fowd Tesl2 Testd
Pressure Standard: Helse #06-R. BN 41742042452 Calibration Date; 12/04/02 Camtration Due Date: 06/2003 Ag-Rovd Test 3
Prassure Standard: Heise 808-R S/M: 42188/43328 Calipration Date: 03/14/03 Calivration Due Date: 092003 As-Rovd  Test2  Test3
Pressura Standard: Heisa 210-R 8N 42203043352 Calibration Date: 04/07/03 Calibration Due Date: 10/2003 As-Flovd  Test2 Test3
Pressure Standard; Helse £12-R S/M: 4316644731 Calibration Date: 14/01/02 Calibwation Due Date: 052003 As-Rovd  Tast? Testd

Helsa Model PPM-2 Migd by Dresser Industries Rated Accuracy: 0.05% fs (0.0305 in Hg) Range: 0-61 in Hg Uncertainty: < 0.0358
__Apneon Sat Pt Standard Tas! Mater % Ot Standard Tas! Mater % Diff Standard Test Metar s Diff
14.0 L 2D A —63 La f A e ¥
284 2§43 28-S 46 || 28 28 | z28. = L OF
40.0 e, 63 ¥o.5 =3z || ¢ 37 Ll & .07 E—

DIFFERENTIAL PRESSURE TEST (in we)
TEST METER TOLERANCE =£ 2.0 % £ 0.001 inwe  AS-RECEIVED TEST WITHIN SPEC (FES) NO  NiA

Pressura Standand: Heise #01.L SN 4173902440 Calibration Date: 04722103 Calibration Due Date: 0472004 Test2 Testd
Pressure Standard; Heise #01-R SN 41730042446 Calibration Date: 04/22/03 Calibration Dua Date; 04/2004 Tosl2 Testd
Pressure Standard: Helse #02-L SIN: 4174142454 Calloration Date: 04/22/03 Calibration Due Date: 0472004 Test2 Test3d
Prossure Standard: Heisa #03-L S/N: 4173842448 Calibration Date: 05/08/03 Calibraion Due Date: 052004 Test2 Test3
Pressure Standard: Heise #03-R SIN: 41738042445 Calibration Date: 05/09/03 Calibration Due Date: 052004 Tast2 Test3
Prassure Standard: Helse #04-1 SIN: 174342458 Calipration Date: 05M13/03 Calibration Due Date: 0572004 Test2 Test3
Pressure Standard: Haise #05-L SN 41740042450 Calibration Date:; 1206802 Calbration Dwe Date: 082003 Test 3
Pressure Standard: Heles #05-R SN 41740042447 Calizration Date: 12/08/02 Calibration Due Date: 08/2003 Tastd
Pressure Standard: Heise #06-L S/M: 41T42/42455 Calibration Date: 12/06/02 Calibration Due Date: 052003 Tast 3
Pressure Standard; Heise #07-L SiM; 42185042186 Calibration Date: 03/1803 Calibration Due Date: 09/2003 Test2 Testd

Pragsure Standard: Helse #07-R SIN: 42185043326 Calibration Date: 03/18/03 Calibration Dum Date: 08/2003 As-Revd  Test2 Testd
Prassure Standard: Heise #08-L S/N: 42188043320 Calibration Date: 03/18/03 Calibration Due Date: 082003 As-Rowd  Test2 Test3
Prassure Standard: Helse #05-L SIN: 42202043351 Calibration Date: 04/09/03 Calibration Due Date: 1V2003 As-Rovd  Test2 Test3
Pressure Standard; Heise #00-R SIN: 42202/43350 Calibration Date; 04/08/03 Calibration Due Date: 10/2003 As-Rowd  Test2  Test3
Pressure Standard; Heise #10-L SIN: 42203043353 Calibration Date; 040803 Cafibration Due Data: 102003 As-Rowd  Test2 Testd
Pressure Standard: Helsa #11.L S/M: 4318544551 Calitration Date: 11/08/02 Calitration Due Date: 05/2003 As-Rovd  Test2  Testd
Pressure Standard: Heise #11-R SN 4316544730 Calibration Date: 11/06/02 Calibration Due Date: 05/2003 As-Rowd  Test2  Testd
Prassure Standard: Helse #12-L SIN: 43166/44732 Calibration Date: 11/06/02 Caliration Due Date: 05/2003 As-Revd  Test2  Testd
DiteronBal Pressure Standards: Heise Model PPM1 Manufactured by Drésser Indusiries

#01-L, 03-L, O5-L, O7-L, 081, 11-L Rated Accuracy: > 0.07% fs (0.000175 in we) Range: 0,0-0.25 in we Uncartainty: < 0.00035
#01-R, 03-R, 05-R, 07-R, 08-R, 11-R Rated Accuracy: > 0.06% fs { 0.003 in we) Range: 0.0-5.0 In we Uncertainty: < 0.00348
#02-L, 04-L, 06-L, DB-L, 10-L, 12-L Rated Accuracy: > 0.06% fs {0.03 in wc) Range: 0.0-50.0 in wg Uncertainty: < 0.0346
Approx Set Pt Slandard __ Test Meter % Diff Standard __ Test Mater % Diff Standard _ Tas! Mater % Diff
0500 )| -oes3y ox3e | =47 2r2n |.oarzzy | T/G
250 || . izey .1z ~ad N, z2gr |.ard | =/ S
2250 J| . 2768 | -0 278 | p2ve | TofF .
2700 2712 272 a4 el Fre | 2748 (30 -
2.000 Zzosz | zoyl | vy L2 | Foare L35 e
3.600 el? 263f | -53 Jezz |33/ | a7 T
4.400 YR “¥?% | 7o Hyodl | sryad 1] ~
27.00 2235 | 2759 | .55 27 s | 27 25 LFT S
50.00 emas | snhgy 32 o9 . r0 | oo o -23 o
Overanga v v e —

Shortridge Instruments, Inc,
T855 East Redfield Road Scottzdale, Arizona B5250
(480) 991-6744 + Fax (480) 443-1267 + www.shortridge.com + info@shortridge.com
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AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION g o
Order #_[Ee3 139 [

LOW VELOCITY CONFIRMATION
TEST METER TOLERANCE = £ 3.0% £ 7 FPM AS-RECEIVED TEST WITHIN SPEC @ MO NA
: 3
Welocity Standard: ArData Mullimeater S MOG4SS  Calibrafion Date: 11/08/02 Calibration Due Date: 11/2003 c;sﬂngb Te ;::tl 3
Velocily Standard: ArData Mulbmetes S/N:M@S0BE Callbration Dale: 092602 Calbration Dua Date: 092003 Tesl2) T
Velogity Standard: AlData Multimeker /M MBB32G Cafibration Date: 10/22/02 Calibration Due Date: 10/2003 fs-Revd T et
Veloeily Standard: AirDats Multmeles QM MOGaz0  Calibration Date: 0972602 Calibralion Due Date: 0972003 As-Rovd

Rated Aocuracy: Velocity £ 2.0 % 23 fpm Uncartainty; <2.25 fpm at 100 fpm <25 fpm at 500 fpm
Appio Set Paint Starcdand Tust Matar i Standa Tasl Malar Diff Standasd Tast Maber o]
100 123.7 (22 ~t7 5. Ja & L
500 =is.7 sty —{.7 5398 =¥ |=8 |

ADM-BTIVETOC and ADM-B60/B60C Airlata Muitimetars are read in AiFol Mode. ADM-850 Multimaters are read i Pitgl Tube Mode. Uncertainties shown for
Low Velocity Confirmation represant Uncestainty of the Transber Standard Meter exposed to the pressure sourca only.

E>

TEMPERATURE TEST - MRDATA MULTIMETER (* F)

TEST METER TOLERANCE = £ 0.2° F AS-RECEIVED TEST WITHIN SPEC MIA

Sot PolCIEE EV 95 F  154.4°F
Sel Point: 35.6° F (I E> 154.4°F
Set Point: 35.6'F 85°F

Sl Poinl: 35.6°F 05 F 154.4°F
Sel Point: 35.6°F 85°F 154.4°F
Gl Point 156°F 95°F 154.4°F
Uncerainty: < 32 ppm

RTD Simulater: SIN 249
RTD Simulator: S/M 250
RTD Simulatos: SN 253
RTD Simudator: SN 254

Calibeation Date: 011242002
Calibration Date: 0172472002
Calibration Date: 017242002
Calipration Date: 03282002

Calibration Due Dabe: 0172004
Calibwation Dus Date: 01/2004
Calibration Due Data: 0172004
Calibration Dui Date: 032004
RTD Simulgtor SM 256 Calibration Dale: 03282002 Calibration Dua Date: 032004
RTD Simutator: SM 257 Calibration Date: 03/28/2002 Calibration Due Date: 0372004
RTD Simulators Model RTD-10000500  Rated Accuracy’ 0.005% of setting

as-Rovd Test2 Testd
fseFioed Test2 Testd
As-Rovd Test2 Testd

Range: 100 (110 111111002

RTD Simulator Temparaiung

Equivalant Set Point Tt Mater Dilferenca Tast Maler Differanca Tesl Meler Ditference
35.60 25.7 A 3. 8 .z T
85.00 q5-0 o P 2 - & e
154.40 (5.3 - | T 5 .7 T

TEMPERATURE TEST OF CUSTOMER'S TEMPROBE
TEMPROBE TOLERANCE =+0.3'F  AS-RECEIVED TEST WITHIN SPEC @ HO WA

Thismomelsr S/M 92143 Thermislor SiM BT1513 Calibration Date: 04/04/01 Cal Due Dale: 062003 Set Fm@g? F 155°F
Thermometer 5/N BADSHThermislor SiM 881708 Calibration Date: 10/05/02 Cal Due Date: 1072004 Sel Point: 35° F 95°F 158°F
Themomeater SN 82142 Themmistor S/ 850104 Calibration Date: 02/0H01 Cal Due Date: 02003 Sl Point: 35°F 85°F

Thamomelar SN 38 104Thermisior SN BT1507 Calibration Date: 11/0502 Cal Due Data: 1172004 Set Poinl: 35° F -:‘E_E'} 155°F

Bhove Temperature Slandards: Rated Accuracy: 0.023° FIO.018° F Combined Uncertainty: < 0.025°F

Temparature Slandard AirData Mulimetar  SN: MO0136
Temperature Standard AlrData Mullimeter  SfH: M36100
Abeve Temperature Standards: Rated Accuracy: 0.03* F
Total combined Uncerainly for TemProba testing © < 0.0285

Calibration Date: 03/31/03
Calibration Date: 0514103
Uncerlainty: <0.023 F

Cal Due Date: 0372004
Cal Due Date: D5/2004

suporCEF D
Sal Poinl: 3 F 95 55°F

;ﬂmp;"i w Tﬂ'_rﬂl‘bﬂ [+ Tw (o) TemPobe D TamiPnobe _E TemProbe o5s] T [+,

wo | 350 | 3.y |72 | —T—t

s || gso | 949 |/ e

wsa || | 55-0 [€5.0 o A —
AFFR " W

HOTES: UM 09 2003
BY: f;‘f FOR TSS, INC.
www techsalety.com

Shortridge Instruments, Inc.
7855 East Redfield Road Scolisdale, Arizona B5260
{4B0) 991-6744 + Fax (480) 443-1267 = www.shortridge.com + info@shortridge.com
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C; E Q l-& t1 AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION Eu ent 4 031331
Customer ID: 3 1494 0 . SN LIg
Customer_TEchuicay SAFETY TEfviciEs Iwe. City_ BERKELEY State:__ ¢ & Order # g3 2227

As-Racaived Model #;
PO#;

This instrument has been calitrated

Abmy- 8o Converted to Model #:
Customer Eqpt |0#; Calibration Due Date: 08/2004  QACode_95 10CFR21:__

Calibralion Standards which ane raceable to NIST Na.ﬂu:ﬂal Institwle of Standards and Technol Quality Asgsurancs

and callbration procedures the ramants for 10CFR50 Appendix B; 5.2 ANSINCSL Z540-1-1994; MIL- ST{HSQIA nnd rrmnu!acmrors
atians. Calibration accuracy is certified when meters are used with propedy functionl accessorias only, All Uncertainties ara i expanded o

: ca the calculated uncertainty). This raport shall not ba reproduced, exceptin full, without the writlen approval of Shortridge nstruments, inc, Resulls relate onl

to Ihe item calibratod. For Bmitations on use, sé Shortridge u-urnanls. Inc. InstrucBon Manual

Racalibration Procedure for AirData Mulimeters 5IP-CP02 Revision:

- 1208002
Callbration Technician(s); f.é.q..u

the use of AirData Mulimeters. Procedura |,

Calibration Date: M&

Calibration Approved by: Title: Date : 0
AS- By 4O 2 Testmy_ Test By ,
Daties, Rh 8% Diate, Rh 4 o Dats 2F/ 29/ Rih FE %
Ambient Temperature__ =7 *F Ambied! T paramrs F i *F Ambiant Temperature I 'F
Baromatic Prassure z,_g Yo _inHg

Barometric Prassum 2 8-3 ¢ in Hg
Witnin spec (FES) NO Within spec a MO Ly |

=5 T (in Hg)
TEST METER TOLERANCE =+ 2.0 % 1 i H-g AS-RECEIVED TEST WITHIN SPEC (FED NO NA

Pressure Standard: Helse #02-R  S/N:41741/42451 . Calibration Date: 04/21/03 Calibration Dus Date: 04/2004 GaFov Tesl2 Testd '
Prassure Standard: Heise #04-R S/N: 41743042453 Calibration Date: 0S/05/03 Calitvation Due Date: 058/2004 As-Fovd  Test2  Testd |
Pressure Standard: Helse #06-R SIN: 4174242452 Callbration Date: 12/04/02 Calibeation Due Date: 11/2003 As-Revd |
Prassure Standard: Hoise #08-R SIN: 42186043328 Calbration Date: 03/14/03 Calibration Due Date: 032003 As.fovd  Test2  Test |
Pressure Standard: Helse #10-R SiN: 42203043352 Calibration Date: 04/07/03 Caltration Due Date: 10/2003 As-Fovd  Test2 Testd |
Prassure Standard: Hoise #14-R S/M: 4341245043 Calibration Dale: DBME/0A Calibeation Due Date: 1272003 As-Flovd  Test2  Test3 |
Huise Modal PPM-2 Bfgd by Dresser Industriss Ratad Accuracy: '0,05% fs (0.0305 in Hg) Range: 0-81 in Hg Uncertainty; < 0.0358
Approx Sel Pt Standard Test Meter % Dt Standard Tast Metar 8 Diff Standard _ Test Meler % Diff I
14.0 14 ¥4 (5.0 ¥ f Tz | Sww .56 JEIE | Sy Iz ;
26.4 TF 37 FE oy -5 AE v a2 F L KiA 25 3y Ay c2f |
40,0 ks R ol o R k) A Y Ly Z5 | o2 2 =L

DIFFERENTIAL PRESSURE TEST (in we)
TEST METER TOLERANCE = £2.0 %+ 0.001 inwe  AS-RECEIVED TEST WITHIN SPEC (FES MO NA

Pressure Standard: Heise #04-L S/N: 41730042445 Calibration Dake: 04722003 Calibration Due Date: 0472004 Test2 Test3
Pressure Standasd: Hedse ¥01-R SNz 4173042446 Calibration Date: 04/22/03 Calibration Due Date: 0472004 Test2 Test3
Pressure Siandard; Heise #02-L SN 4174142454 Calibration Date: 04722003 Cakbration Dua Date: 0472004 Test2  Test3d
Prassure Standard: Heise #03-L SMN: 41730042448 Cabbration Dabe: 050903 Calibration Dua Data: 052004 As-Roed  Test2 Testd
Pressure Standard: Heise #03-R BN: 41T3RM2445 Calibration Date; 0500103 Calibration Due Date: 05/2004 As-Rovd Test2 Tesld
Fressure Standard: Helse #04-L SN: 41743042456 Calbration Date: 05/13/03 Cabibration Dua Date: 05/2004 As-Rowd  Test?  Test3
Pressura Standard: Heise #05-L SN 1740042450 Calbration Date: 120802 Calbration Due Date: 11/2003 As-Rowd  <TESER
Pressure Standard: Heise #05-R  S/N: 41740042447  Cabbration Date: 12/08/02 Calitration Due Date: 112003 As-Rovd <TesCe
Preasure Standand: Heise M06-L SiN: S1TA242455 Cakibration Date: 1206102 Calibration Due Date: 11/2003 As-Rowd JFEELD
Prassure Standard: Heise #07-L SN 4218542186 Calibration Date: 031803 Cakbration Due Date: 092003 As-Rovd  Test2 Test3d
Pressure Standard: Heise #07-R SN 42180043326 Calibration Date: 03M8/03 Calbration Due Date: 02003 As-Rowd  Test2 Test3
Prassure Standand: Heise #08-L S/N: 42180043320 Calibration Date: 03/18/03 Calibration Dua Date: 082003 As-Rovd  Test2 Test3
Prassure Standard; Heise #09-L S/N: 4Z202/43351 Calibration Date: 04/09/03 Cakbration Due Date: 1072003 As-Rovd  Test2 Test3
Pressure Standard: Helse #0%-R SN 4220243350 Calibration Date: 0408003 Calibration Due Date: 1072003 As-Flowd  Test2 Testd
Pressure Standard: Heise #10-L S/N: 42203043353 Calibration Dabe: D4/09/03 Calibration Due Data: 10/2003 As-Rowd  Test2 Test3d
Pressure Standard: Heise #13-L S/N: 4341545041 Calibration Date: 06/18/03 Calibration Due Date: 1272003 As-Rewd Test2 Test3d
Pressura Standard: Heise #13-R SN 43415/4 5008 Calibration Date; 06/18/03 Calibration Due Date: 1272003 As-Rcvd  Test2 Test3d
Pressure Standard: Heise #14-L SN 43412045045 Calibration Date: 081803 Cabration Due Date: 1272003 As-Reowd  Test2 Test3
Ditferential Pressure Standards: Heise Model PPM1 Manuiactured by Dresser Indusirias
#0-L, 03-L, O5-L, O7-L, 0&-L, 11-L Rated Accuracy: > 0.07% 15 (0.000175 n we) Ranga: 0.0-0.25 in we Uncarainty: < 0.00035
#01-R, 03-R, 05-R, 07-R, 03-R, 11-R Rated Accuracy: > 0.06% fs { 0.003 in we) Range: 0.0-5.0 in we Uncertalniy: < 0.00348 |
#02-L, 04-L, 06-L, 08-L, 10-L, 12-L Rated Accuracy: > 0.08% fa (0,03 Inwe) Ranga: 0.0-50.0 in wa Unceralnty: < 0,0346 i
Approx Sel Pt Standard Test Melar Yo Difi Standard Tesl Meler % Diff $1§ﬂ¢h‘d Tes!t Meter % Diff
0500 1 0T 63 @60 =53 0352 8| aray = T LOSTEl 03T E e
1250 E2TS YT ke f227 | sg2 8| T3 pdd T | Ay | 2y
2250 |l . zpfw L22sTy = ¥9 ez | z22.9 =g s 2L 2177 e |
2700 EFiE ez -7 e 2w | (2FIL =l L2228 | 2278 =
2,000 2oy Zooio = 39 2oo30 | 2.0/ 8 i 222ty | .oz d-)
3,600 3-pzo 3.595 =Y JeSe | FEFT &3 ZTeeg | Beez L83
4.400 Yoipef e i 7 .29 vz a | & L8 TaF ¥ wes | Hvro - 2o
27.00 27,33 2725 =29 272,74 | 27.c8 T 22 2237 | 23,37 ol
50.00 se.ff 9% 57 — K ¥y | wF Y T TG FR ez | ¥F. e | 532
Cwverange [ - L — o
¢ Instruments, Inc.
7855 Eaat Rbdfald d Bmttsdala Arizona 85260
(480) 991-6744 + Fax (480) 443-1267 - www. shwtr:dga com + info@shortridge.com
ADM Recatbration Spec Reval04/1 503 tol2 o743
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AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION
SN:_M )
Order#_Ro3 2227

LOW VELOCITY CONFIRMATION {
TEST METER TOLERANCE =+ 3.0% t TFPM  AS-RECEIVED TEST WITHIN SPEC NO N

Velocity Standard: AlrData Multimeter SiN: MOB4SS Calibration Data: 11/08/02 Calibration Due Date: 11/2003 @ Test2 Testd
Velocity Standard: AlrData Mullimeter SIN: MIB0ST Calibration Data: DS/26/02 Calibration Due Date: 02003 ASTHEW 3
Velocity Standard: AirData Multimeter SIN: MOB3ZE Calibration Data: 10/29/02 Calibration Due Date: 1042003 As-Revd Test2  Tesi
Velocity Standard: AirData Multimeter S/ MES420 Calibration Drate: 026/02 Calibration Due Date: 022003 As-Revd  Test?  Testd
Ratad Accuracy: Velocity + 2.0 % £ 3 fpm  Uncerainty: <2.25 fpm at 100 fam; <2.5 fpm at 500 fpm
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ADM-BTOBTOC and ADM-BEO/BEOC ArData Mullimeters are read in AlcFoll Mode, ADM-B50 Mulimelers are read In Piiot Tube hhda Uncertainties shown for
Low Velocity Confirmation represent Uncertainty of the Transter Standard Meler exposed to the prassure source only.

TEMPERATURE TEST - AIRDATA MULTIMETER [ F)
TESTMETER TOLERAMCE =+ 0.2°F  AS-RECEIVED TEST WITHIN SPEC NO MIA

RTD Simulator: /M 248 Calibralion Date: 01/24/2002  Callbration Due Date; 01/2004 Set Mn@ B5°F 1544°F
RTD Simulalor: S/ 250 Cabibration Date: 01/24/2002  Calibration Due Date: 01/2004 Tastd Set Poink: 3557 FcTE D 154.4° F
RTD Simulator; $/M 253 Calibration Date: 01/24/2002  Callbration Due Date: 01/2004 SetPoint: 38.6°F 95°F

RTD Simulator: S/ 254 Calibrabion Date: 03282002 Calibration Due Dale; 032004  As-Rowd Test? Test3 SetPoint35.6°F 95°F 1544°F
RTD Simulalor: S/N 256 Calibration Date: 032872002  Calibration Due Date: 03/2004  As-Revd Test? Testd  SetPoink 35.5°F 85°F 1544°F
RTD Simulator: 5/ 257 Calibration Date: 03/2872002 Calibration Dua Data: 0352004 As-Rewd Test2 Testd  SetPoint: 35.6°F 95°F 1544°F
RTD Simulators Modal RTD-1000/500  Rated Accuracy: 0.005% of seting  Range: 100 0 9 11111.10 0 Uncertainty: < 32 ppm

RTD Sirmulator Temperature
Eguivalent Set Peint Test Mater Ditfaranca Tast Meter Cifferance Test Melar Differance |
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TEMPERATURE TEST OF CUSTOMER'S TEMPROBE
TEMPROBE TOLERANCE =+ 0.3'F  AS-RECEIVED TEST WITHIN SPEC {f__lég) NO  NA

Thermometer S/N 22143/ Thermisice SMBFIS13  Calibration Date: 04/04/01 Cal Dua Date: 052003 Sol Poink: 35°F O5°F 155°F |
Tharrmomater SN BADBThermmistor SN 881708 Calibralion Date: 0S/27/03 Cal Dua Data: 05/2005 Sol Poink: 35°F 95°F -
Thermometer SN 92142 Thermistor SMES0104  Calibrabion Date: 07/02/03 Cal Dua Date: 07/2005 Sel PolntGEFED9S F 155 F |
Tharrmameter SiN BB104/Tharmiskor SMETIS0T  Calbration Date: 11/05/02 Cal Dua Date: 11/2004 Set Poink: 35° F @TFOM55°F |
Above Temperature Standards: Rated Accuracy: 0.023° Ff0.018° F Combined Uncertainty: < 0,025° F [
Temparature Standard AirData Multirmetsr  S/M: MDD138  Calibration Date: 03/34/03 Cal Dus Date: 032004 SetPonf 35°F_95°F 185°D ‘
Temperature Standard ArData Mullimelsr S/M: MBB100  Calibraion Date: D5/14/03 Cal Dus Date: 05/2004 Sol Poiak: 35°F 85 F 155 F i

Above Temperature Standards: Rated Aceursey: 0.03'F  Uncertainty: < 0.023° F
Tolal combined Uncartainty for TemProbe testing : < 0.039* F

Appros
et Pont Sendery TeaFrobe o TemProbe =} TerProke et TerProke oo TecPobe 08 TevPecos O

¥ | 300 | 249 |-/
“ | gs0 | 9s0

w8 | jeerd | fevo | © ﬁﬂﬂEmEE FOR Ty
NOTES:_ Vg (ony il B it SEF 12 20

-—-—_.. OF g N
WHW.leChsalery. {-ﬁ, e

Shortridge [nstruments, Inc.
7855 East Redfield Road Scollsdale, Arizona 85260
(480) 991-6744 + Fax (480) 443-1267 - www.shoriridge.com = info@shortridge.com
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Document Title INSTRUMENT CALIBRATION RECORD
Document Mumber ICR-1
Valid Date 04 September 2000
" Technical Safety Services, e, Supersedes 06 December 1999
Page | of |

INSTRUMENT CALIBRATION RECORD

FACILITY Technical Safety Services, Ine. | DBIDNO. |~ @ %63 | 155 Cal Event \MeodpvTy
ADDRESS 620 Hearst Avenue MFGR. Dickson
CITY,. STATE | Berkeley, CA MODEL THDx
Zp 24710 TYPE Chart Recorder
| DEPARTMENT | Calibration sM s 517
CONTACT Duy Doan BLDG. 620 Hearst Ave
PHONE | 510.845.5509] RM. | Calibration Laboratory
e

A% FOUND STATUS: _~HEASON FOR SERVICE: | _—— _ FINAL TEST STATUS:
i N TOLERANCE SCHEDULED ECALIRRATED [ LIMITED CAL.
U OUT OF TOLERANCE O UNSCHEDULED 01 OUT OF TOLERANCE
I INOPERATIVE [ NEW UNIT 11 INOPERATIVE
VNITS MEASURED AS FOUND TEST DATA: FINAL TEST DATA:

TEST POINTS: STANDARD | BETHUMENT | INFFERENCE | ToLi Tg:_, ATANDARD | INSTRAMENT | DIFFERENCE TOL d#k) “'J';_r
Ambient LN ﬁ % "'q 0,% I et o .

tow | ¢ | .| = 08 | 1 lyes 9
Ambient | %eH 50,8 50 R =1 WS —T [ 7
STAMDARDS USED | SERIALAD NUMBER STD, CAL. DATE CAL. DUE DATE
GE 1311DR/M2 Dew pointer TSS EQ 169 10713403 41304
Barometric Pressure ( 30.3 “Hg) TS5 EQ 1064 5703 57104
COMMENTS: 13 TUR = 4:1
CALIBRATED BY (PRINT) CALIBRATED BY [SIGN) CALIBRATION DATE CAL DUE DATE

Duy Doan — /a0y '}fé*f/ﬂ"é'
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175 E€ \+8r . Event# M 90114

Fluke Corporation

6920 Seaway Blvd
Everatt, WA 98203
(425) 347-6100
Certificate of Calibration CalNet.
AFPROVED FOR CLIENT USE

Manufacturer: Fluke
Model: FLUKE-180/CWG JAN 21 2004
Description: LOGGING MULTIMETER By .ﬁ:ﬁ.__ FORTES,

Serlal Number: 85090172 o echsalety.con

The Fluke Corporation, ISO Certification No. U0018, certifies that the instrument identified above was
calibrated in accordance with applicable Fluke calibration procedures. Its calibration processes are
180-8001 controlled and are designed to certify that the instrument was within its published
specifications at the time of calibration.

The measurement standards and instruments used during the calibration of this instrument are
!r&c.‘alabla to the United States National Institute of Standafds and Technology (NIST), natural
physical constants, consensus standards, or by ratio type measurements.

Cal Date: Nov 13, 2003 Temperature: 23°C+5 Report Number: 1598453-85090172
Next Cal Due: Nov 12, 2004 Humidity: < 80% Recelved Condition: New Product

Cell Lead:  Greg Romig Returned Condition: In Tolerance
Calibration Procedure: 189.150

Test Station: 187/189

I e ]
End of Report
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195 EQ V2077 Event AFACH40yps !

A.P. BUCK, INC. mini-BUCK CALIBRATOR™
Serial No. 3 3 Q5 E Date Calibrated: 3115" O  Next Calibration due date: 3‘2.5 O 5

ModelNo. 3017 M- ’lg] M-30 O
Applicable Measurement Standards

Description ~ MFR.  Model Serial#  Calibration Due Date N.L 5. T.
O  100ml Burens i 17027F-100 1219 02152008 Special 17027F
O 1000ml Burette Ki 17081 0002 10/15/2005 . ASTME3#2
) 1000ml Burette 17081 0003 10/15/2005 ASTMES42
W stopwateh CMS  387-621 0996605  07/17/2004 ELO1S
O Stopwatch Fisher 14-649-5 230268455 10/21/2004 FREQ. STD. 104

This instrument as received on _ 310 0% at AP, Buck, Inc.'s facility was found to be:
Unable to calibrate as received due to condition of unit,
Within specifications of = 0.5% of the display reading.
Mot in specificationby . % High . % Low of the display.

The instrument listed above bas been adjusted to nominal, utilizing a 1,000ml burette, and an electronic
digital stop watch, which are traceable to the National Instituts of Standards & Technology (NIST). The
aceuracy of the instruments used to perform calibration is greater than 4 to 1. The AP. Buck, Inc.
Calibration system is in compliznes with ANSI Z840-1 and IEC guide 25.

Calibration was conducted with AP, Buck, In¢. Calibration Procedure APB-1 Rev. 6.1 with a constant flow
pump using the Bubble-meter method, AP, Buck, Ine. guarantess the accuracy and repeatability of & 0.5%
for any display reading as described under the instruction manual “Principles of Operation™.
Responsibilities shall in no event, nor for any cause whatsoever, exceed the price charged for the calibration
represented by this certification.

QA APPROVAL BY:Qb:md:dkﬂ&chlwf

APROVED FOR CLIENT USE

A.P. BUCK, INC.

7101 Presidents Drive, Suite 110 APR 02 2004
Orlando, FL 32809 B

Phone: 407-851-8602 -

Fax:  407-851-8910
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