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Fig. 1. Diagram of thermoelectric disinfection system.
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Fig. 2. Physical diagram of the measurement platform built

in the experiment: (a) A single semiconductor refrigeration
element and heat exchange element unit; (b) the multi-
stage semiconductor thermoelectric element constitutes a
channel; (¢) the physical diagram of the measurement pro-
cess; (d) the physical diagram of the measurement after
adding the insulation layer.

BE RGN 2(c) B, dilfEid
T AR R B IR T AR, AR R
RAESME IR 2B B XPS IR, NP k=
SAE XPS R [ 4 3 R s A7 e T B, A
SN IR AR RCR LA AR 1 22, 722K
WA 3T LA B 3 TR B BT DR 1 108 1) 1 AL AT T
B M SRR (AL AT DL — 2P A R G ML
ZE— R DR, 8 2 S Y 75 A BE s /b i
BT A BT PR T TR ORI, PR AR
ZJE HSEER R E AN IA 2(d) B,

168401-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 71, No. 16 (2022) 168401

24 {HFHEITEIZE

Sz R R R R R R R AR, S R
TR LI 5 P RTE RS TSRO IRE
DU AESE Rl i FE v 5 A e B 0, F S
S HO ) = SRR R T RGO BT AR
R AR AL 3R SR XTI LIS, i M RS
IRBE B AR RN [ SR X A AR S e o . 95 %
B A RN AL AR, T B RGN R IRE
H SR XU A A BB SR A T ) 5 ) R b Ty 7S ()
RATRER TSR (y 1), BTfE L2 A3
B RS20 R RGKE MNP (oM
z 1)), THA BB LR B AR KL 3 s,
RS PIHETR 7 B T B RS, AN B
FAVAE X Ja e P 25 (] AR PRy 38 R 8] el 7 e A T —
RERYINE | ANEREREE n] DLt — 2L, 10 WA
y .

3 P TR R G T R RS B
Fig. 3. Numerical calculation grid model of thermoelectric

disinfection system.
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Table 1.  Material properties of the simulation model.
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Fig. 4. Experimental test and calculation results under different input powers. (a) Temperature measurement and calculation at dif-

ferent positions when the voltage is 1.3 V; (b) cloud diagram of temperature under different power; (¢) comparison of temperature

under different power; (d) heat exchange and COP under different power.
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(b) heat exchange and COP.
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SPECIAL TOPIC—Nano engineering and thermophysics

Thermoelectric air disinfection system

Ji Ren-Cai'?  Peng Gui-Long!  Xu Zhen-Wei!?  Yang Nuo?’ Hao Qing?"*
1) (School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)
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Abstract

Epidemic viruses seriously affect human health and the normal operation of society, so it is particularly
important to effectively kill viruses. In this work, the thermal performance of a thermoelectric air disinfection
system are studied. Utilizing the characteristics of semiconductor thermoelectric sheets with both cold and hot
ends, the system can increase the air temperature by heating (cound be used in sterilization), and then, reduce
the temperature of the air by cooling. The measurement results show that the air temperature can be increased
to 80 °C first, and then cooled to 35 “C. The total energy utilization rate of the system can reach up to 1.2. In
addition, combined with the measurement results and numerical calculations, the parameters such as the
number of thermoelectric element series, input power, air flow, and boundary insulation can be used to analyze
their effects on the system performance. The system may have broad potential applications in public health,

medical care, and household disinfection.
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