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CALIBRATION 0008 “i\si
Certificate of Calibration Certificate No. : 201899 (i

Page: 10f8

Equipment : Data Acquisition With Sensor
Manufacturer: Agilent This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 34972A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: MY49004809
ID No.: -

Condition As-Received: Used ltem

Received Date: 21 June 2020
pey Calibration Date: 29 July 2020
&t to 05 August 2020
" Reference: 2006-0721DSC Submitted by: Medical Devices Division,Faculty of Medicine Siriraj Hospital,
oy
2 Ambient Temperature: ( 25 £ 3 ) °C .
J Relative Humidity: (50 +20) % Mahidol University 2 Prannok Rd., Bangkoknoi Bangkok ;{/'
10700 \

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 1TS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date

}‘ ’f 1) Black Stack Thermometer 1560 A01645 20E251 22 Jan 2021
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. I’
” 3.This Certification is traceable to the International System of Unit maintained at:- "
.‘5" -National Institute of Metrology Thailand (NIMT)
1) i
i
H) i
J Calibrated by :  Sataporn Mulkammee Approved Signatory : d ']
Issue Date : 11 August 2020 [ ]Phalinee Prabpaipal N '
Ik [./j Chatchawan Khunpiluek }{fh

[ ]Wanlop Larpkurn
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‘ Result of Calibration :- Without Adjustment ’f
':{f Function: Temperature measurement for Module S/N. MY41229636 '
g This equipment was connected with RTD Sensor ( 4 Wires )
E} Dimension of probe : Diameter 3 mm., Length 100 mm. Sheath material ; Stainless Steel
Immersion Standard | UUC* Logger Logger Uncertainty Coverage )
Jhl Ch./ID No. Depth Temperature Reading Error of Measurement| factor |
2 (mm. ) (°C) (°C) (°C) (£°C) (k)
I 101 / RTD1 100 -0.0046 -0.036 -0.0314 0.066 2.04
| 100 19,9970 19.993 -0.0040 0.066 2.04
1o 100 29.9988 30.002 0.0032 0.066 2.04
100 36.9921 37.007 0.0149 0.066 2.04
100 39.9946 40.010 0.0154 0.066 2.04
100 49.9971 50.010 0.0129 0.066 2.04 i
¢ 100 59.9984 60.007 0.0086 0.066 2.04
Ik 100 80.0020 80.001 -0.0010 0.066 2.04 ;};;
) 100 100.0057 99.973 -0.0327 0.066 2.04 |
| 102 / RTD2 100 -0.0046 0.009 0.0136 0.066 2.04
I 100 19,9970 20.042 0.0450 0.066 2.04
100 29.9988 30.052 0.0532 0.066 2.04
8 100 36.9921 37.055 0.0629 0.066 2.04
100 39.9946 40.055 0.0604 0.066 2.04
o 100 49.9971 50.061 0.0639 0.066 2.04
i) 100 59.9984 60.061 0.0626 0.066 2.04 !
100 80.0020 80.061 0.0590 0.066 2.04 o
100 100.0057 100.028 0.0223 0.066 2.04 ly
7, 103 / RTD3 100 -0.0046 -0.011 -0.0084 0.066 2.04 |
100 19.9970 20.029 0.0320 0.066 2.04
Vi 100 29.9988 30.039 0.0402 0.066 2.04
100 36.9921 37.045 0.0529 0.066 2.04
Iy 100 39.9946 40.043 0.0484 0.066 2.04
100 49.9971 50.052 0.0549 0.066 2.04
100 59.9984 60.050 0.0516 0.066 2.04
100 80.0020 80.053 0.0510 0.066 2.04
i 100 100.0057 100.027 0.0213 0.066 2.04

UUC™* : Unit Under Calibration
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- Result of Calibration :-

Without Adjustment

( Continue )

Cert. No.: 201899
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f:

Immersion Standard | UUC* Logger Logger Uncertainty Coverage
Ch./ID No. Depth Temperature Reading Error of Measurement factor !
(mm. ) (°C) (°C) (°C) (£°C) (k)
104 / RTD4 100 -0.0046 0.014 0.0186 0.066 2.04
100 19.9970 20.055 0.0580 0.066 2.04
100 29.9988 30.064 0.0652 0.066 2.04 ;:,j
100 36.9921 37.068 0.0759 0.066 2.04 r
100 39.9946 40.066 0.0714 0.066 2.04
100 49.9971 50.075 0.0779 0.066 2.04 it
100 59.9984 60.074 0.0756 0.066 2.04
100 80.0020 80.077 0.0750 0.066 2.04 J
100 100.0057 100.047 0.0413 0.066 2.04
105/ RTD5 100 -0.0046 -0.007 -0.0024 0.066 2.04
100 19.8970 20.030 0.0330 0.066 2.04
100 29.9988 30.040 0.0412 0.066 2.04
100 36.9921 37.045 0.0529 0.066 2.04 ;
100 39.9946 40.043 0.0484 0.066 2.04 :
100 49.9971 50.052 0.0549 0.066 2.04
100 59.9984 60.052 0.0536 0.066 2.04
100 80.0020 80.048 0.0460 0.066 2.04
100 100.0057 100.018 0.0123 0.066 2.04 j
106 / RTD6 100 -0.0046 -0.026 -0.0214 0.066 2.04
100 19.9970 20.000 0.0030 0.066 2.04
100 29.9988 29.995 -0.0038 0.066 2.04
100 36.9921 36.985 -0.0071 0.066 2.04
100 39.9946 39.947 -0.0476 0.066 2.04 ;;
100 49.9971 49.953 -0.0441 0.066 2.04
100 59.9984 59.899 -0.0994 0.066 2.04
100 80.0020 79.754 -0.2480 0.066 2.04
100 100.0057 99.845 -0.1607 0.066 2.04

UUC* : Unit Under Calibration

o
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Without Adjustment
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Immersion Standard UUC* Logger Logger Uncertainty Coverage

Ch./ID No. Depth Temperature Reading Error of Measurement factor
(mm.) (°C) (°C) (°C) (£°C) (k)
107 | RTD7 100 -0.0046 0.031 0.0356 0.066 2.04
100 19.9970 20.089 0.0920 0.066 2.04
100 29.9988 30.112 0.1132 0.066 2.04
100 36.9921 37.123 0.1309 0.066 2.04
100 39.9946 40.121 0.1264 0.066 2.04
100 49.9971 50.143 0.1459 0.066 2.04
100 59.9984 60.155 0.1566 0.066 2.04
100 80.0020 80.176 0.1740 0.066 2.04
100 100.0057 100.162 0.1563 0.066 2.04
108 / RTD8 100 -0.0046 -0.017 -0.0124 0.066 2.04
100 19.9970 20.008 0.0110 0.066 2.04
100 29.9988 30.011 0.0122 0.066 2.04
100 36.9921 37.010 0.0179 0.066 2.04
100 39.9946 40.008 0.0134 0.066 2.04
100 49.9971 50.004 0.0069 0.066 2.04
100 59.9984 59.989 -0.0094 0.066 2.04
100 80.0020 79.960 -0.0420 0.066 2.04
100 100.0057 99.899 -0.1067 0.066 2.04
109 / RTD9 100 -0.0046 0.023 0.0276 0.066 2.04
100 19.9970 20.072 0.0750 0.066 2.04
100 29.9988 30.087 0.0882 0.066 2.04
100 36.9921 37.096 0.1039 0.066 2.04
100 39.9946 40.095 0.1004 0.066 2.04
100 49.9971 50.110 0.1129 0.066 2.04
100 59.9984 60.115 0.1166 0.066 2.04
100 80.0020 80.124 0.1220 0.066 2.04
100 100.0057 100.112 0.1063 0.066 2.04

UUC™ : Unit Under Calibration

a 1012855
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,' Result of Calibration :- Without Adjustment ( Continue ) r
HE Wi
” Immersion Standard | UUC* Logger Logger Uncertainty Coverage |
!i\ Ch. /1D No. Depth Temperature Reading Error of Measurement factor l"
) (mm.) (°C) (°C) (°C) (£°C) (k)
110 / RTD10 100 -0.0046 -0.145 -0.1404 0.066 2.04 v
Y 100 19.9970 19.875 -0.1220 0.066 2.04
g 100 29.9988 29.881 -0.1178 0.066 2.04 3
i 100 36.9921 36.882 -0.1101 0.066 2.04 dl
100 39.9946 39.885 -0.1096 0.066 2.04
i 100 49.9971 49.882 -0.1151 0.066 2.04
Y/ 100 59.9984 59.877 20.1214 0.066 2.04
100 80.0020 79.863 -0.1390 0.066 2.04
” 100 100.0057 99.834 -0.1717 0.066 2,04 {
i Result of Calibration :- Without Adjustment r’
%;,{:;Function: Temperature measurement for Module S/N. MY41135352 il
ﬂ This equipment was connected with Thermocouple Type T ,
‘1‘ Immersion Standard | UUC* Logger Logger Uncertainty Coverage

!L Ch./ID No. Depth Temperature Reading Error of Measurement| factor 1
(mm. ) (°C) (°C) (G (£°C) (k)
201/ TC 1 150 -0.0011 -0.132 -0.1309 0.25 2 oy
i 150 50.0010 50.022 0.0210 0.25 2 4
% 150 100.0018 100.284 0.2822 0.35 2

150 149.9958 150.277 0.2812 0.49 2 /
150 199.9972 200.341 0.3438 0.63 2 ;
202/7C2 | = 150 -0.0011 -0.286 -0.2849 0.25 2

17 150 50.0010 49.996 -0.0050 0.25 2 ‘-.
150 100.0018 100.270 0.2682 0.35 2

150 149.9958 | 150351 | 0.3552 049 2

150 199.9972 200.470 0.4728 0.63 2

203/7C 3 150 -0.0011 -0.158 -0.1569 0.25 2

il 150 50.0010 50.110 0.1090 0.25 2

i 150 100.0018 100.334 0.3322 0.35 2
/ 150 149.9958 150.423 0.4272 0.49 2 ]
150 199.9972 200.511 05138 0.63 2

|

/) UUC* : Unit Under Calibration
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Without Adjustment ( Continue )
Immersion Standard | UUC* Logger Logger Uncertainty Coverage
Ch./ID No. Depth Temperature Reading Error of Measurement| factor
(mm. ) (C) (°C) (°C) (£°C) (k)
204/TC 4 150 -0.0011 0.002 0.0031 0.25 2
150 50.0010 50.196 0.1950 0.25 2
150 100.0018 100.333 0.3312 0.35 2
150 149.9958 150.373 0.3772 0.49 2
150 199.9972 200.371 0.3738 0.63 2
205/T7C 5 150 -0.0011 -0.153 -0.1519 0.25 2
150 50.0010 50.076 0.0750 0.25 2
150 100.0018 100.200 0.1982 0.35 2
150 149.9958 150.263 0.2672 0.49 2
150 199.9972 200.261 0.2638 0.63 2
206/ TC 6 150 -0.0011 -0.225 -0.2239 0.25 2
150 50.0010 50.119 0.1180 0.25 2
150 100.0018 100.319 0.3172 0.35 2
150 149.9958 150.486 0.4902 0.49 2
150 199.9972 200.584 0.5868 0.63 2
207/ T7C 7 150 -0.0011 -0.113 -0.1119 0.25 2
150 50.0010 50.184 0.1830 0.25 2
150 100.0018 100.264 0.2622 0.35 2
150 149.9958 150.375 0.3792 0.49 2
150 199.9972 200.390 0.3928 0.63 2
208/ TC 8 150 -0.0011 -0.297 -0.2959 0.25 2
150 50.0010 49973 -0.0280 0.25 2
150 100.0018 100.017 0.0152 0.35 2
150 149.9958 150.099 0.1032 0.49 2
150 199.9972 200.069 0.0718 0.63 2
200/TC9 150 -0.0011 -0.409 -0.4079 0.25 2
150 50.0010 49.880 -0.1210 0.25 2
150 100.0018 99.906 -0.0958 0.35 2
150 149.9958 149.988 -0.0078 0.49 2
150 199.9972 199.972 -0.0252 0.63 2

UUC* : Unit Under Calibration

a 1012853
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Without Adjustment ( Continue ) wi

Immersion Standard | UUC* Logger| Logger Uncertainty Coverage :
Ch. /1D No. Depth Temperature Reading Error of Measurement| factor l;
7 (mm. ) (°C) (°C) (°C) (x°C) (k) 1
I 210/ TC 10 150 -0.0011 -0.412 -0.4109 0.25 2
) 150 50.0010 49.861 -0.1400 0.25 '
150 100.0018 99.885 -0.1168 0.35
150 149.9958 149.956 -0.0398 0.49
150 199.9972 199.974 -0.0232 0.63

RN

UUC* : Unit Under Calibration | i
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Parameter Setting
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Ch. /1D No.

Gain (M)

Offset (B)

101 / RTD1

1.0001

0.1476

102 / RTD2

0.9994

0.0580

103 / RTD3

0.9994

-0.0395

104 / RTD4

0.9994

-0.0116

105/ RTDS

0.9993

0.0603

106 / RTD6

1.0002

-0.1085

107 / RTD7

0.9999

0.0402

108 / RTD8

0.9991

-0.0409

109 / RTD9

0.9998

-0.0280

110/ RTD10

1.0000

-0.0939

201/ TC A1

1.0001

0.1685

202/ 7TC 2

1.0014

-0.0111

203/TC 3

1.0007

0.0199

204/ TC 4

0.9997

0.0005

205/TC5

1.0000

-0.1177

206/ TC 6

1.0016

-0.0830

207/ TC7

0.9999

0.0459

208/ TC 8

0.9992

-0.0287

209/TC 9

0.9990

-0.0198

210/ TC 10

1.0002

-0.0797

-00o-

7 The reported uncertainty of measurement was based on standard uncertainty multiplied
. ‘by a coverage factor k, providing a level of confidence of approximately 95%.
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