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Figure 1 Schematic of multi-TEC thermoelectric cooling
module and the corresponding thermal resistance network
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TEC KA NP L Vi Quu AT, Ty
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Figure 2 Simulation model diagram of thermoelectric

cooling module
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Table 2 List of three TECs with their supplied data

TEC N I../A | QW AT, /C T,/ C
TEC1 20 mmx20 mmx3.2 mm 5.8 3.7 12. 8 77.9 50
TEC2 40 mmx20 mmX3. 2 mm 5.8 7.4 25.6 77.9 50
TEC3 40 mmXx40 mmX3.2 mm 5.8 14. 8 51.2 77.9 50
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Figure 3 Six arrangements of TEC
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Table 3 Comparison of the results of two arrangements
PR EHR TAERNR PIREE T,/ C 21 V4 i B CoP [STEn
WAEP/W  I/A HeAi 1 HEAi 6 T/ % Hefi 1 HEfi 6 Tt/ %
2.0 40. 30 38.90 3.47 3.39 3.73 10.03
3.0 34. 30 32.10 6. 41 1.65 1. 80 9.09
30 4.0 30. 30 27.50 9.24 0.99 1.08 9.09
5.0 28. 30 24.90 12.01 0. 66 0.73 10. 61
5.8 28.10 24.20 13. 88 0. 49 0.55 12.24
2.0 58.90 57.50 2.38 5.61 6.33 12. 83
3.0 52.30 50. 00 4. 40 2.40 2.65 10. 42
50 4.0 47.70 44, 80 6.08 1.37 1.51 10. 22
5.0 45. 30 41.70 7.95 0. 89 0.98 10. 11
5.8 44.70 40. 60 9.17 0. 66 0.74 12. 12
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Figure 4 Variation of T, and working current
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Figure 5 Variation of COP and working current
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Simulation of Thermal Layout of Multi-TEC Thermoelectric Cooling Module

ZHAO Huadong'®, YANG Haonan', SUN Xiashuang', XIA Gaoju'

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Intelligent Manu-
facturing Research Institute, Zhengzhou 450001, China)

Abstract ; The influence of thermal layout of thermoelectric coolers on the actual performance of thermoelectric
cooling module was investigated by finite element simulation of six groups of thermoelectric coolers with the
same dimensions and theoretical performance parameters, but different quantity, type and arrangement. The

results showed that the thermal layout of thermoelectric coolers could affect the actual performance of thermoe-

¢ i3

lectric cooling module. In the six groups studied, “center single piece” , “center double pieces” and “center
g group s gle p , p

four pieces” with the same arrangement showed nearly the same actual performance. In the optimal arrange-
p g y p p g

ment mode “uniform distribution four pieces” condition, compared with the previous three, when the heat

source heating power was 30 W and 50 W and the working current was the maximum current / the refrigera-

tion effect increased by 13.88% and 9.17%, respectively, and the refrigeration efficiency increased by
12.24% and 12. 12% , respectively.

Keywords: thermoelectric refrigeration; thermoelectric cooling module ; thermal layout; FEM simulation



