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Study on accuracy of global heat transfer simulation model
for CdZnTe crystal growth

LIU Jiang-gao, WU Qing
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract : Numerical simulation has been more and more important with the development of CdZnTe crystal growth
technology. The effects of the geometry model , the material properties and the border temperature control conditions on
the accuracy of global heat transfer model were analyzed. According to comparative results of model calculation and the
measured temperature ,those parameters were modified. Then, two temperatures settings were tested based on the modi-
fied global heat transfer model. The numerical results are consistent with the real ones. At last, the modified global
model was applied to CdZnTe crystal growth simulation. The difference between the numerical temperature and the mo-
nitored temperature is less than 2 °C.
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Fig. 1 Schematic diagramof the global heat transfer

model employedinthisstudy
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Tab. 1 Parameters of three common material sused

in the simulation

W L/ MR/ EIIR |
PR (kg-m™) | (K -kg™' - K=H) | (W-m~- K1) | ffH
Air 29 (ki) 521 0.1+2.5x10757 | &

480(293 K) 11(323 K)
640(673 K) 20(873 K)
Kanthal 7100 0.8
670(1073 K) 22(1073 K)
700(1473 K) 27(1473 K)
14.3(273 K),
N Lo 7830 460 20.2(673 K), 0.45
A5 25.5(1073 K) ,
30.9(1473 K) ,
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Fig. 2 Comparison of numerical and experiment altemperature

profilesat different positions
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Fig. 3 Two kinds of heater structure
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Fig. 4 Comparison of the temperatureprofiles with the two

different heater structures
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Fig. 5 Comparison ofexperimental andnumerical temperature

profilesusing different thermal conductivityof the furnace material
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Tab. 2 Comparison ofexperimental andnumerical
heater power using different thermal conductivity

of the insulator material

BER/(W-K'em™) | BRI /W | L)
4 209 -
0.16 148 70%
0.2 162 1%
0.24 167 80%
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Fig. 6 Comparison of the experimental temperature
profileand the numerical one which its temperature

settings are not optimized
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Fig. 8 Comparison ofexperimental monitor temperature and

the numerical temperature along a CdZnTecrystal growth process
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