Southwest Research Institute
6220 Culebra Road

E]lllll"“‘ ~J- D San Antonio, TX 78238
.

Department of Quality Assurance
Calibration Laboratory

Certificate of Calibration

20 June 1997

Issued to: RON GREEN Div20 B57
Manufacturer/Model: OMEGA PX302-015GV

Description: PRESSURE TRANSDUCER

Serial Number: 961218

Asset Number: 005570

|Environmental Conditions I

Temperature: 68.0 Deg.F Humidity: 66%

ICaIibration Information I

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z540-1-1994.
Measurements are traceable to the National Institute of Standards and Technology (NIST). This report
may not be reproduced except in full without written approval of the originator. Inspection and test data
are on file and available for inspection.

Calibration Date: 19 Jun 97 Calibration Procedure: CLCP-PI-001
Interval: 12 months Accuracy:  +/-2MV
Next Calibration Due: 19 Jun 98 Received: In Tolerance

Remarks: STD/GAGE (PSIMV) 0/-0.749 3.75/24.411
7.5/49.512 11.25/74.504 15/99.288(EX 10.004V )

|Standards Used I

Asset MFR Model Description Serial No. Due Cal

004259 PHILIPS PM2535 SYSTEM MULTIMETER DM638003 16 Oct 97
005242  DICKSON THDX TEMPERATURE/HUMIDITY 6313680 27 Jul 97
005259 MENSOR 5014 FIELD PRESSURE STD (15 3401198 17 Jul 97

Certificate # 25827 Signed: //M W

LAST PAGE OF REPORT
Total Pages Printed: 1




/ ' SOUTHWEST RESEARCH INSTITUTE

-

Department of Quality Assurance
Calibration Laboratory e 522-5215

WORK ORDER
CERTIFICATE #____ 2GH Y ASSET # ___(JSS/U  DATE _ 8 Y (/1
ITEM DATA:
Manufacturer d ‘ Model Qﬁ ?)Q el g(f v
Description W_=honQune, Serial # __4p}21Q

Accessories

ACTION REQUESTED _(*/

.

ol (}mm
7alo Phone __ 27

CUSTODIAN [\ U
AN
Turned in-by: _—

CHARGE # 20, Z 206 (k! Date Required

INSTRUMENT USED ON: ] DOD/NASA |Z|/N'UCLEAR (e OspPE iSO

[] OTHER

COPY OF CALIBRATION CERTIFICATE [XVYes [ No

NEW WORK [ Yes CINo If yes, an evaluation shall be made to verify capabilities.
By Date

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
In tolerance, minor adjustments/repairs made
M In tolerance, no adjustments/repairs
- K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) Vs(.?f?o ;ﬁ ~ G,/

CAL ENVIRONMENT:

Temperature G B °F Humidity £ € %RH
CALIBRATED/REPAIRED: W
By M Cal Procedure CL.C2 - 2L —oo /
Date _ 6—/9-97 Accuracy (- Q\mm
Cal Interval [Awmeo Reliability Code:
Next Caldue £~/9-98 Cal Time_Z2. S J~_ Repair Time

Standards used (Asset#) S2 9 Y259  s292

DATE COMPLETED /4-2.0-7) l(/\ W
DATE PICKED UP PICKED UP BY \ 77

SwRI Form QA-174-0



PRESSURE CALIBRATION CHECK FORM

. Date 6-/9-97 Work Order 253 AS58277  Technician WM/

Inst Cust._/<on Green Ext SD 77 Charge # 20- S 703-é¢/ tihe_Z.S hn

A) Unit Under Test /Jncaa_ Jesr Trans

Model PX2»2- 0/(&-&' Serial No. 2£/2/5 Asset No.S5 70

Range D -~/$ /);‘/q Uncertainty = /iy € StdUnc 2z 0.3 PSi (22%)
/ 20259 F5 + 2mv 7 cald be Fuice Pl kelin,

B) Calibration Standard (1) __4/o.cp, Dio, Toad

Model 421y Serial No. 3¢v0//9 8 ~ AssetNo. S 25 7

Uncertainty T O O3 ,p;;[_r Q_OQz/,rZL Std Unc

C) Calibration Standard ?) _ 4 | .05 DV )
Model FM257 5 Serial No. Dez 3306 3 Asset No. <42 59
Uncertainty 2 0.027% Std Unc —~

Comb Unc (rss B&C) O p2¥17Z TUR (A Unc/Comb Unc)( Ef E Z

If less than 4:1, Total combined calibration Unc (kXrss)
k=___  Explanation

Env: Room Temp. __ £¥’F~ Humidity £ L7 Baro Press._ 29, /2 ‘“'He
Conversion Factor(s) /

STANDARD | INCREASING | DECREASING | TOLERANCE: 7 /,, ., —3} 2mv?
UNITS: Ps /(- | UNITS: ., / UNITS: y, UNITS: ., v

AS FOUND MIN MAX
) =~ 00.735 | -0.7Y4Y —/.0 )
2% 249-4/y 24. 370 2.4 2L
7.50 49.1,7 41.99) YA S
. .25 v IIIR A ¥l.142 2Y Z¢
qa1 15,00 19, 302 {—=# 29 ol
2y 14 .4y 24.4190
JASDELIVERED-| e v n
o 0149 ~0. 743
375 24 414 24.417
7.59 yq.3s12 44.4510
.25 74.50¢) 74.49719
15.Q 99.23%8 42
‘ NOTES: f?“— (0.004 v Page | of |
£SO To| +0.10% X

O 1?7“:5
/ Vour = p(é.¢7>’5/)~c9,6f7‘7 7



(CEOMEGA X300, 302
A0 SUEEA Trebamivgion Moapans
PX300, 302, 303
and 305 Serles PX303, 305
Pressure Transducer
M1306/0492
OMMON SPECIFICATIONS FOR ALL UNITS
ACCURACY: 0.25% BFSL | SHOCK: 50 E‘s 11ms
Llnoarnx Hnﬂorosis, and Repeatability) 4 (MIL-STD-202, M213, Cond. G)
ERO BALANCE: 2% (%2umv | PROOF PRESSURE: 1 200% or 13,000 psi
OPERATING TEMP: 0°to 180°F = . (whichever is less)
.18°t0 71°C) /\ | STABILITY: 0.5% over one year
COMPENSATED TEMP: 0° to 130°F GAGE TYPE: Corrugated stainless steel diaphragm
. s—1 °to 54°C | fluid filled with diffused
THERMAL EFFECTS: % over entire semiconductor sensor
. comp. range | ELECTRICAL 36", 22AWG, pigtail
THERMAL HYSTEREZgpg.  0.25% - CONNECTION: unshielded wire
VIBRATION: - ' 15g's @ 10-2000Hz | WETTED PARTS: 17-4 PHSS (22000 PSI use Viton O-Ring)
&I -STD-202, PRESSURE CAVITY: { 0.075 cubic inches
204, Cond. B) | PRESSURE CONNECTION: | 1/4" NPT
* MILLIVOLT OUTPUT FOR - OLTAGE OUTPUT FOR
PX & 302 . P -xxx5V, PX xxx10V
EXCITATION: 10VDC (12VDC max) EXCITATION: 12-32VDC (5VDC output)
OUTPUT: . N 14-32VDC (10VDC output)
PX300: 30mViimV 3mVIv OUTPUT: 0.5-5.5VvDC
PX302: ->100mV £ 1mV (10mV/V) 1-11VDC
INPUT & OUTPUT RES.: 5000 ohms nominal SPAN: 5VDC + 1%
RESPONSE TIME: 1msec 10VDC £ 1%
WEIGHT: 4.6 oz §131 grams) MIN. LOAD
WIRING: Red @ EXC), RESISTANCE: 2000 ohms
Black EX((:") QUIESCENT DRAW: 16mA
Green &+ SIGNAL), RESPONSE TIME 1msec e
White (- SIGNAL) WEIGHT: 5.8 oz gxss grams)
, WIRING: Red (+EXC),
Black ic MON), . -~.. =
White (+ OUTP! LT
CURRENT OUTPUT FOR PX305 CALIBRATION
EXCITATION: 12-30VDC All models are tested to meet or exceed the
OUTPUT: 4-20 mA published specifications. The calibration and
SPAN: 16 mAL 1% testing were done using instrumentation
MAX LOOP Max resistance = and standards traceable to the National
RESISTANCE: 50 (Voltage supply -12) Institute of Standards and Tochnolozgx (NIST)
RESPONSE TIME: 1msec (also tested per MIL standard 45662A).
WEIGHT: 5.9 oz (168 grams) )
WIRING: Red (+), Black (-),
(Reverse polarity protected)

WARNING ! READ BEFORE INSTALLATION

Fluid hammer and surges can destroy any pressure transducer and must always be avoided. A pressure snubber should
be installed to efiminate the damaging hammer effects. Fluid hammer occurs when a liquid flow Is suddenly stopped, as
with quick closing solenoid valves. Surges occur when flow is suddenly begun, as when a pump is turned on at full power
or a valve is quickly opened.

Liquid surges are articularly damaging to pressure transducers if the pipe is originally empty. To avoid damaging surges,
ﬂ:ﬂd lines should rgmain fu“:‘if possglbnlg), pSmps should be brought up to power slowly, andtzatvos opened slowly. To
avoid damage from both flui

installed on every transducer.

hammer and surges, a surge chamber should be installed, and a pressure snubber should be

Symptoms of fluid hammer and surge's damaging effects:

1. Pressure transducer exhibits an output at zero pressure (large zero offset). If zero offset is less than 10% FS, user
can usually re-zero meter, install proper snubber and continue monitoring pressures.

2. Pressure transducer output remains constant regardiess of pressure.

3. In severe cases, there will be no output.




MILLIVOLT TRANSDUCERS - PX30g, 302 . 'WIRING

"'---.-> * ; mmw
3 ¢ \

EX
- —4— suPPLY == [£XC

WHITE_ (81) | TRANSDUcER

@100 [ GREEN_(ssig)_| F*0% %02
{25.4) *

. METER
" 3375
( ‘\;:'(ss.n '

" THE WIRES CAN NOT BE UNPLUGGED FROM THE SENSOR !

VOLTAGE OUTPUT mAnsoucEn}. PX303 , WIRING
. 5438 -
@1125 1381 ¢ 1 _RED (+EXQ) |
(286) | oren = BLACK (COMMON) |
L WHITE__(+OUTPUT) m?;‘f&’f‘"
e H]m
i = -\ J‘__.J———-J | HJ METER
* THE WIRES CAN NOT BE UNP_LUGGED FROM THE SENSOR !
CURRENT OUTPUT TRANSDUCER! PX305 - WIRING
5438 _ POWER -
21125 138y SUPPLY |
{286) i — l ||_"_' -
i : RED  (+) _
>—a , - BLAck () m(mms) "
= = 41k
! i - METER . ,
* THE WIRES CAN NOT BE UNPI_.UGGED FROM THE SENSOR !
{ o Dimensions in inches (mm)
Servicing USA and Canads: Call OO'EGAToIFno
OMEGA Servicing Europe: United Kingdom Seles and Distribution Center
One E"'w""", ,:',";5.","' OMEGA Technologies Ltd. .
Stamford, CT 06907-0047 USA P.0. Box 1, Broughton Astiey, Leicestershire
ers: (203) 359-1880 LES

Sales: 1-800-826-8342/1-800-TC-OMEGA Telephone: (0455) 285520  FAX: {0465} 283812
Customer Service: 1-800-822-2378/1-800-822-BEST ' :

Elghnvhg: 1-800-872-8436/1-800-USA-WHEN
FAY:(209 3887700 TELEX: 996404 EASYLINK: 62008530 CABLE: OMECA e M O NGNS S
Direct all warranty and requests/inquiries to the OMEGA ENGINEERING Customer
Service . Call toll fres in the USA: 1-800-622-2378, FAX: 203-359-7811;
-mwwmbNMthmwM“uﬁw intsmational: 203-359- 1860, FAX: 203-359-7807.
Woctaywvieofoupuiodolmmommﬁundpmofpuehm.OMEGAWm
adds an additional one (1) month grace period to the normal thvee (3) year product  BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, YOU MUST OBTAIN AN
and i eceive  AUTHORIZED NUMBER FROM OUR CUSTOMER SERVICE DEPARTMENT

. Thig [ RETURN (AR)
maximum coverage on sach product. if the unit should malfunction, it must be retumed (INORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be
whfmwfamﬂon.wmmmmmﬂWMM marked on the autside of the retumn package snd on any correspondence. -

Retum (AR) number immediately upon phone :
OMEGA, i the unitis fm.m defective it will be repeired o replaced st no cherge.  FOR WARRANTY RETURNS, pleass | FOR NON-WARRANTY REPAIRS OR

.MWARRANTYRVOIDHhuild\omthmMM following information available | CALIBRATION, it OMEGA for
Mﬂ\uahomwidmdmmuamdoxmm:um '?é?oﬂgeomma‘omm current repeir/calibration charges. Have the
heat, moisture or vibration; hwg Specification; misspplication; misuse or other 1. P.O. number under whichithe following information svailable BEFORE

Conditions outside of OMEGAs control. Components which wear or which sre was PURCHASED contacting OMEGA:
damaged by misuse sre not wamanted. Thess include contact points, fuses, and triscs. 2 m.uummbudéu 1. YouP.O. mumber to cover the
Mmmm.:muww.m-mmmwm.w under warranty, snd ) COST of the repeir/calibration,
ot implied, but not limited to the implied warranties of merchantablity sndof 3. epair instructions snd/or 2. Mode! snd serie! number of
Wenass fors purposs. OMEGA ENGINEERING, INC. is not responaible for any specific problems you sre ond
?mwbma-unmmmmmm having with the product. 3. Repair instructions snd/or

Sonsequential, which the purchaser may experience as a result of the or specific problems you sre
muhmatémm.u;mmm;'ﬂdw“mwm having with the product.
« INC. or any breach of sny Wasranty , INC.
A0t sxceed the , INC. ’ s to make running cheng model changes, wh imor is possibk
..num.p:dmwwd hn-dw.:hommwmcmcm mw o o e e _’P‘.w“ O .

on for wc"" aken in the Imd“ ual, however,  OMEGA s & registared rademerk of OMEGA ENGINEERING, INC.
1INC. naither staumes responsiblity for any omissions or errors 1991 OMEGA ENGINEERING, INC. All fights reserved inchuding Bustrations. Nothing In this

sssumes lisbility for any demages that result from the use of the mwm“, reprocuced in any menner. sither whodly or in DUpose whetscever without
with the information contained in the manual. Wt penmasion oo OMECK EHGTEERING, aec or i part for sy




SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory « 522-5215

’ WORK ORDER
2y My 4
CERTIFICATE # 2967/ ASSET # (07 DATE &/ A / #
ITEM DATA:
O*"’" M,ﬂ/ Iy
Manufacturer A1 4 - Model
Description ¢/ e5ue - g, Serial # % /€
Accessories .
47
ACTION REQUESTED _ (¥
CUSTODIAN f/ A, i ,
Turned in by Phone 25
20 O .
CHARGE # A Date Required
INSTRUMENT USED ON: [ ] (DOD/NASA) [HNUCLEAR) [1(GLP) [J(SPPE) [](ISO)
[JOoTHER ]

COPY OF CALIBRATION CERTIFICATE ~ [A{Yes)  [1(No)
NEW WORK DYes Cldo if yes, an evaluation shall be made to verify capabllltles

By e Date @t el
Work involves proprietary/confidential information or equipment [ ](Yes) [-J(No)

CONDITION RECEIVED: F) Out of ;p'lérance, repaired to specifications a
G) In tolerance, minor adjustments/repairs made &
J) In tolggance, no adjustments/repairs E

K) Out of tolerance, adjusted to specifications
S) Received into system, introduced or reactivated

(
|
|

(

(

ACTION TAKEN: (Calibration/Repair/Parts) _(/hahle To Gl befe ! -p'[-}.'.,., /s AalleS

0252 Fs Thav ol effet (Y.
O—-rs ﬂﬂ'
O-]oomV outfeT 2 /my
CAL ENVIRONMENT:

Temperature °F Humidity %RH
CALIBRATED/REPAIRED: S

By Cal Procedure ‘o

Date 5‘ 2.0 "'v?&‘/ Accuracy ‘ . <

Cal Interval Ay Reliability Code: . v // '

Next Cal due Cal Time__O- Y Repalr Tlme

Standards used (Asset#)

N - TN -

DATE COMPLETED §-22- 49) ,/] R
DATE PICKED UP I(/ Z(o([ 94 PICKED UP BY C:Nf»'h. - 7 VAR
SwRI Form QA-174-0 - ,/ .

-



Southwest Research Institute .
S <3y 6220 Culebra Road
)\ o “‘-‘ San Antonio, TX 78238
’-,A,' Department of Quality Assurance

------ Calibration Laboratory

Out of Tolerance Notice
22 May 1998

The following asset was found to be out of tolerance when submitted for calibration. Please be
aware measurements made with this instrument may be inaccurate.

|Instrument Information I

issued to: RON GREEN DIV20 BS7

Manufacturer/Model: OMEGA PX302-015GV
Description: PRESSURE TRANSDUCER
Serial Number: 961218

Asset Number: 005570

SwRI Cap No.: NONE Accuracy: +/-2MV
Calibration Interval: 12 months Calibration Procedure:
Remarks:

(1) UNABLE TO CALIBRATE DUE TO LEAK AT SNUB

|Calibration Results l

Out of Tolerance Date: 21 May 98 Last Valid Calibration Date: 19 Jun 97

Certificate # 29821






