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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) —
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ¥

$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~ P
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ol NSC-TISITIS 17025
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Certificate of Calibration Ce”‘f“’a“; :';ﬁ f"o'fjf i

Equipment : Data Acquisition With Sensor Wl
This certificate may not be reproduced other than in full,

f Manufacturer: Agilent o/
i except with the prior written approval of the head of *
1!) Model : 34970A Corporate Services 3: Equipment Calibration and Testing Services. i ;
‘j‘ &
Serial No.: MY44045571
i K
:5?..; ID No.: -
)
,«'j',‘, Condition As-Received: Used ltem o il
i Received Date: 21 June 2020
i)
) Calibration Date: 06 August 2020
k4 to 10 August 2020 i
Reference: 2006-0721DSC Submitted by: Medical Devices Division,Faculty of Medicine Siriraj Hospital, {‘-",

Ambient Temperature: ( 25 * 3) °C ‘
Mahidol University 2 Prannok Rd., Bangkoknoi Bangkok :

10700

Relative Humidity: (50 £20)7%

Procedure used: Calibration were conducted using in-house calibration procedure CP-TO7 according to comparison with
Platinum Resistance Thermometer (PRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-90.

Condition of this result of calibration l

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 AD1645 20E251 22 Jan 2021 i
2) SPRT Module 2560 BOB260 20E251 22 Jan 2021 |
3) Platinum Resistance Thermometer 5628 3278 TC-0028-19 01 Nov 2020 .

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at;-

-National Institute of Metrology Thailand (NIMT)

'} Calibrated by :  Sataporn Mulkammee Approved Signatory : ;
7] Issue Date : 14 August 2020 [ ]Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[ »/]/Wanlop Larpkurn




) Cert. No.: 201916

JI Page.: 2 of 6 |/
1”
I Result of Calibration :- Without Adjustment

ﬂ Function: Temperature measurement for Module S/N. MY41100547

This equipment was connected with RTD Sensor ( 4 Wires )

S
I

¥ Immersion Standard UUC* Logger Logger Uncertainty
; Ch./ID No. Depth Temperature Reading Error of Measurement
(mm. ) (C) (°C) (<C) (£°C)
e 101 / RTD1 150 -0.0027 -0.013 -0.0103 0.066
150 19.9938 20.010 0.0162 0.066 it
/! 150 29.9973 30.028 0.0307 0.066
150 36.9972 37.036 0.0388 0.066
iy 150 39.9957 40.037 0.0413 0.066
64 150 50.0053 50.041 0.0357 0.066
'/ 150 60.0000 60.040 0.0400 0.066
150 79.9987 80.022 0.0233 0.066 "
I8 150 99.9984 99.997 -0.0014 0.066 0
) 102 / RTD2 150 -0.0027 -0.009 -0.0063 0.066 i
i 150 19.9938 20.009 0.0152 0.066
150 29.9973 30.020 0.0227 0.066
150 36.9972 37.022 0.0248 0.066
ik 150 39.9957 40.021 0.0253 0.066 i
/) 150 50.0053 50.016 0.0107 0.066 il
e 150 60.0000 60.011 0.0110 0.066
v 150 79.9987 79.996 -0.0027 0.066
4. 150 99.9984 99.973 -0.0254 0.066
103 / RTD3 150 -0.0027 0.018 0.0207 0.066
150 19.9938 20.041 0.0472 0.066
150 29.9973 30.058 0.0607 0.066
150 36.9972 37.067 0.0698 0.066
150 39.9957 40.069 0.0733 0.066
150 50.0053 50.072 0.0667 0.066
i 150 60.0000 60.053 0.0530 0.066
150 79.9987 80.046 0.0473 0.066
150 99.9984 100.033 0.0346 0.066

UuUC~ : Unit Under Calibration
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| Result of Calibration ;= ( Continue )~ Without Adjustment
i
y Immersion Standard UucC* Logger Logger Uncertainty
Ch./ID No. Depth Temperature Reading Error of Measurement
(mm. ) (C) (°C) (°C) (£°C)
104 / RTD4 150 -0.0027 -0.011 -0.0083 0.066
150 19.9938 20.010 0.0162 0.066
150 29.9973 30.025 0.0277 0.066
150 36.9972 37.032 0.0348 0.066
? 150 39.9957 40.034 0.0383 0.066
I8 150 50.0053 50.035 0.0297 0.066
150 60.0000 60.021 0.0210 0.066
150 79.9987 80.003 0.0043 0.066
I 150 99.9984 100.000 0.0016 0.066 y
105 / RTD5 150 -0.0027 0.003 0.0057 0.066
I8 150 19.9938 20.023 0.0292 0.066 f
150 29.9973 30.039 0.0417 0.066
i 150 36.9972 37.046 0.0488 0.066
150 39.9957 40.048 0.0523 0.066
! 150 50.0053 50.050 0.0447 0.066
150 60.0000 60.043 0.0430 0.066
¢ 150 79.9987 80.028 0.0293 0.066
I 150 99.9984 100.004 0.0056 0.066
7, 106 / RTD6 150 -0.0027 0.002 0.0047 0.066
it 150 19.9938 20.025 0.0312 0.066
150 29.9973 30.038 0.0407 0.066
150 36.9972 37.047 0.0498 0.066 ;
} ! 150 39.9957 40.042 0.0463 0.066
- 150 50.0053 50.044 0.0387 0.066 ‘
150 60.0000 60.033 0.0330 0.066
150 79.9987 80.030 0.0313 0.066
150 99.9984 99.997 -0.0014 0.066

UUC* : Unit Under Calibration
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| Result of Calibration :-  ( Continue ) ~ Without Adjustment 0
1 it
S Immersion Standard UUC* Logger Logger Uncertainty
Ch./ID No. Depth Temperature Reading Error of Measurement
(mm. ) (°C) (C) (°C) (£°C)
i1 107 / RTD7 150 -0.0027 0.011 0.0137 0.066
150 19.9938 20.021 0.0272 0.066
150 29.9973 30.031 0.0337 0.066
i 150 36.9972 37.035 0.0378 0.066
150 39.9957 40.035 0.0393 0.066
150 50.0053 50.032 0.0267 0.066
150 60.0000 60.014 0.0140 0.066 5
150 79.9987 79.985 -0.0137 0.066 Vi
150 99.9984 99.968 -0.0304 0.066 4
i 108 / RTD8 150 -0.0027 -0.011 -0.0083 0.066
EJ 150 19,9938 20.013 0.0192 0.066
150 29.9973 30.028 0.0307 0.066 a1
i 150 36.9972 37.034 0.0368 0.066
U,_‘ 150 39.9957 40.031 0.0353 0.066
150 50.0053 50.031 0.0257 0.066
150 60.0000 60.030 0.0300 0.066
i 150 79.9987 80.011 0.0123 0.066
i 150 99.9984 99.988 -0.0104 0.066
109 / RTD9 150 -0.0027 -0.014 -0.0113 0.066
150 19.9938 20.011 0.0172 0.066
150 29.9973 30.010 0.0127 0.066
150 36.9972 37.006 0.0088 0.066
150 39.9957 40.015 0.0193 0.066 [
150 50.0053 50.011 0.0057 0.066 3
i 150 60.0000 59.993 -0.0070 0.066
b 150 79.9987 79.971 -0.0277 0.066 ]
;-i;' 150 99.9984 99.897 -0.1014 0.066
' UUC* : Unit Under Calibration |



" Result of Calibration :-

( Continue )

Without Adjustment
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Ch./ID No.

Immersion
Depth

Standard

Temperature

UUC* Logger
Reading

Logger
Error

Uncertainty
of Measurement

(mm.)

(°C)

(°C)

(°C)

(£°C)

110 / RTD10

150

-0.0027

-0.031

-0.0283

0.066

150

19.9938

19.982

-0.0118

0.066

180

29.9973

29.989

-0.0083

0.066

150

36.9972

36.988

-0.0092

0.066

150

39.9957

39.985

-0.0107

0.066

150

50.0053

49.976

-0.0293

0.066

150

60.0000

59.950

-0.0500

0.066

150

79.9987

80.012

0.0133

0.066

150

99.9984

100.010

0.0116

0.066

UUC* : Unit Under Calibration




Parameter Setting

Ch./ID No.

Gain (M)

Offset (B)

101 / RTD1

0.9995

0.0415

102 / RTD2

0.9995

0.0179

103 / RTD3

0.9991

-0.0175

104 / RTD4

0.9991

-0.0574

105 / RTD5

0.9996

0.0184

106 / RTD6

0.9992

-0.0600

107 / RTD7

0.9990

0.0314

108 / RTD8

0.9992

-0.0580

109 / RTD9

1.0010

0.0220

110 / RTD10

1.0000

0.0005

-00o-

‘ The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.
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