5524 5 7 SR | Vol. 2 No. 7
2024 4F 7 H Laboratory Testing Jul., 2024

P (T TS T L 22 B ESS RIS L VPE

A4 BB %
(PR TIFRBGEARA ], P44 710032)

B B SRR T LI (R MRS AT A R IR PR T, FUIR B M R M A B R R i i X
FEI e A5 R REAR , JE AR B i 25 MOMESS SR A AN E BV RE ANt 08T, b — 20 T A s AR I A A T
PERE . TR TR B/ IR ZE R ik . AKHE GB/T 10592-2023 (IR ISAHE A S ) BIRE ARy ik e B
AR R IR AR A O v AR T A B O 25 AT R o A DA v R A UL E 7 B T L I R i 22
£2°C M ARZEEOR, MEATEREWL 1/3 RARAVFRZENTARIEIRZOR . RRISATRIERZ S VERE R A7, TR
YEARVEIRURE S A GRAAFA R BE I I ROHEROR AR RE Pk RLAFAT 4 R I 18] S T B ey il

REBIA: SRR B2 R A E

Evaluation of measurement uncertainty of calibration results

of temperature deviation in high and low temperature test chamber

ZHAO Ting-Ting', ZHOU Zhao-Liang
(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710032, China)

ABSTRACT: The high and low temperature test chamber can provide the corresponding high and low temperature
environment for instruments and materials, and its temperature field performance and measurement uncertainty are important
indicators that affect the measurement results of the temperature test chamber. Through the uncertainty evaluation and
influence analysis of temperature deviation calibration results, the measurement performance of high and low temperature
test chamber, error sources and methods to reduce the influence of error are further understood. According to the calibration
method specified in GB/T 10592-2023 Technical Conditions for High and Low Temperature Test Chamber, select the
temperature sensor that meets the measurement requirements and calibrate the temperature deviation of the high and low
temperature test chamber. The calibration confirms that the temperature field performance of the high and low temperature
test chamber meets the tolerance requirement of temperature deviation +2°C, and the measurement uncertainty meets the
technical index requirement of 1/3 maximum allowable error. The temperature field performance of the high-low test chamber
is good, and the short-branch A-class platinum thermal resistance selected by the measurement standard meets the calibration
requirements and has good stability.
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Fig.1 High and low temperature test chamber temperature field test

system diagram
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Fig.2 High and low temperature test chamber temperature field test
point location diagram
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Table 1 The arithmetic mean of each measuring point position of
the calibration point
ML EE 0T L 1 ) 45 /Q
P
-40°C 60°C 100°C
S# 84.0954 123.0098 137.8961
1# 84.2676 123.0568 137.8816
2# 84.3795 122.8946 137.7206
ki 84.4317 122.7788 137.8819
4# 84.5277 122.9154 137.8806
O 83.9874 123.2037 137.9062
TH# 83.8994 123.095 137.8906
8# 83.9913 123.1714 138.0753
O# 84.2123 123.2535 137.9291
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Table 2 Standard uncertainty introduced in repeatability of
temperature measurement at the center point of workspace

BHERT (°C) IERZE °C)  ERAMMEMRZE (Q  u(Q) ¢ (Q°C)!
-40 1.092 0.0055 0.0055  -2.527
60 0.635 0.0042 0.0042  -2.605
100 0.473 0.0087 0.0087  -2.636
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Table 3  Standard uncertainty introduced by repeatability of
temperature measurements at other points in the work space

KRS (°C) SEEFRE2E (Q) u,(Q) (Q/°CY!
-40 0.0107 0.0107 2.527
60 0.0062 0.0062 2.605
100 0.0177 0.0177 2.636
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Table 4 Industrial platinum thermal resistance uncertainty
introduced standard uncertainty

FHERL (°C) a;(°C) ks u;(°C) G
-40 0.05 0.025 1
60 0.07 2 0.035 1
100 0.08 0.040 1
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Table 5 Standard uncertainty introduced by digital multimeter for

platinum thermal resistance at center point of workspace

FEUE & (°C) HBHAE (Q) a,(°C) k, u,(°C) ¢, (Q/°C)!
-40 84.0954 0.0124 0.0072 -2.527
60 123.0098 0.0223 V3 0.0129 -2.605
100 137.8961 0.0238 0.0137 -2.636
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Table 6 Standard uncertainty introduced by digital multimeter to

platinum thermal resistance at other points in the work space

KR (°C)  HBHME (Q)  as(°C) ks us(°C) es(Q/°C)’!
-40 84.5277  0.0125 0.0072 2527
60 1232535 00223 3 00129 2.605
100 138.0753  0.0238 0.0137 2.636
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Table 7 Measurement uncertainty expression
RN £ /°C -40 60 100
(w22 /°C 1.092 0.635 0.473
WS /1°C
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