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Modeling and accuracy analysis of Hot disk thermal constants analyzer

WANG Qiang, DAI Jing-min, ZHANG Hu

(Department of Automation Measurement &. Control, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The aim of the research presented in this paper is to enhance our understanding of the Hot disk
thermal constants analyzer and to have an accurate evaluation of Hot disk thermal constants analyzer, the
average temperature increase in the sensor surface was deduced by using Green’s function method. Based on
the simplified structure of the disk probe and the standardized material Pyroceram 9606, with a thermal
conductivity of 4. 05 W/(mK) at room temperature and under normal pressure was investigated and analyzed
by using the data acquisition system of the Hot disk thermal constants analyzer and a new developed model.
The calculation result shows that the model precision has a relative error of 6. 17% estimated for thermal
conductivity compared with the measurement result of the Hot disk, and the effects of the heat capacity of the
Hot disk probe, the time delay of the data acquisition system and the elimination of heat from the four wire

resistance in actual measurement are the main influencing factors of accuracy decrease.
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Table 1 Thermal properties of Pyroceram 9606 stand-

ardized material

IEC PR/ W/ mK P HOE/ (mm® /s) A/ T/gK)

25 4.06 1.93 0.821
50 3.92 1.77 0. 851
100 3.71 1. 60 0.902
200 3.42 1. 36 0.982
300 3.23 1.23 1.038

R 2 FREMF Pyroceram 9606 SR BA B
Table 2 Fitting coefficient of Pyroceram 9606 standard-

ized material

Af AER/(W/mK) P HE/ (mm®/s) A/ J/gKD

a 4.21 2.09 0.79

b —6. 78E-3 —7.65E-3 1. 34E-3
c 2. 14E-5 3. 46E-5 —2.25E-6
d —4.90E-8 —1.03E-7 1. 90E-9
e 7.03E-11 1. 77E-10 3. 04E-13
{ —5.55E-14 —1.60E-13 —1.90E-15
g 1. 82E-17 5. 79E-17 1. 07E-18

P H IR ANE R i G 2 U0 B bR e A R
Pyroceram 9606 [ #4) FEPERE S ELUN T < p=2.627
%10 g/mnd \K=4. 05 W/mKoe—=1. 91 mnt/s.c, =
0.824 J/gK.

N Hot disk $# R 4 R G276 # I # 4%
PF 7 X bR B RE Pyroceram 9606 19 i T i 17 £
PEHEAT R AR s PR B3R k42 2. 001 mm, I
BRSNS s, IT#R I AN 0.5 W, R 4R 21 19 T T
M 7 fih £ n 5 3.
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