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Research on evaluation method for typical uncertainty measurement
accuracy of thermal analysis instrument
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Beijing Information Science & Technology University, Beijing 100192, China)

Abstract: The precision detection and control method of the temperature field in the furnace chamber is the core of precision quantitative
analysis. It has uncertainty characteristics of operation mode with high nonlinear, strong coupling, multiple disturbance and so on.
Based on the reliability evaluation method of evidence theory, this paper presents a method to evaluate the uncertainty of the temperature
field heat flux distribution in the furnace by using the information fusion technique. A method of combining heat conduction mathematical
model with actual data measurement is established. Based on the Pignistic index function optimization algorithm, the Pignistic vector of
the similarity measure method is established. To solve the system temperature field transient distribution of heat flux and the estimation of
the thermal loss parameter, the measurement results were corrected several times by acquiring static correction factor. The experimental
verification shows that the method can evaluate the uncertainty and accuracy of the measurement accuracy of the thermal analyzer.
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Fig.1 Signal acquisition and evaluation of thermal analyzer
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Table 1 4 groups of S, uniform temperature defect samples in the case of I, ~ F,

il DXtk o A m(Fy) m(Fy) m(F,) m(F3) FEAREER AT

0.348 0.764 0.543 0.275 0.007

s, 0 0.13 0.494 0 0
0.396 0.129 0.885 0.275 0.007
0 0 0.201 0 0.001

0.178 0.382 0.301 0.031 0

P 0.199 0.412 0.332 0.178 0

0.12 0.288 0.258 0 0

0 0 0.155 0.019 0
0.257 0.152 0.787 0.311 0.02
F, 0.289 0.103 0.782 0.764 0.054
0.315 0.784 0.812 0.034
0.257 0.777 0.161 0.027
0.155 0 0.203 0.008 0.007

¥, 0.149 0.151 0.35 0 0
0.151 0.331 0.398 0 0.007

0.152 0.089 0.447 0 0
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Table 2 4 groups of S, uniform temperature defect samples in the case of |, ~ F,
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0. 161 0.364 0.741 0.275 0.02
7y 0 0.132 0.339 0.254 0.034
0 0.121 0.788 0.275 0.074
0 0 0.202 0.078 0.115
0.177 0.182 0.807 0.031 0.034
P 0 0.091 0.257 0.005 0.034
0.009 0.087 0 0.348 0.027

0 0 0.181 0.019 0
0.227 0.115 0.177 0.324 0.027
7, 0.229 0.107 0.255 0.761 0.068
0.115 0.098 0.554 0.577 0.034
0.057 0.103 0.697 0.154 0.027
0.105 0.241 0.321 0.257 0.007
F, 0.109 0.223 0.258 0.214 0.02
i 0 0 0.388 0.231 0.007

0 0.119 0.421 0.254 0
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Table 3 4 groups of S, uniform temperature defect samples in the case of |, ~ F,
H il DX ik i m(Fy) m(F,) m(Fy) m(Fy) FEAME RS

0.167 0.315 0.291 0.324 0.014
Fy 0.089 0 0.151 0.258 0.054

0.299 0.715 0.592 0.324 0
0.25 0.568 0.543 0 0.014
0 0.09 0.258 0 0.014
P 0.199 0.081 0.236 0 0.02
0.192 0.112 0.432 0.118 0.007
0.12 0.225 0.363 0.098 0.014
0.299 0.104 0.789 0.52 0.007
F, 0.255 0.201 0.779 0.617 0.034
0.229 0.114 0.272 0.526 0.007
0.225 0.2 0.585 0.624 0.061

0.159 0.203 0.252 0.057 0

F, 0.145 0.299 0.301 0. 105 0
i 0.115 0.209 0.356 0. 105 0.027
0.089 0.171 0.359 0.258 0.034
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