LiHE®E I XKEFR
38K FH3IW J. University of Shanghai for Science and Technology Vol.38 No.3 2016

XEHS:1007-6735(2016)03 — 0255 — 08 DOI:10.13255/]. enki. jusst. 2016.03. 008

HF ANSYS Workbench & {4/ 3 S
Hl /% &5 14 Be 1= LB 3

KLAK, ¥ % £R%, FTi

(B TR RRIRS 3 ) TR ABe. B 200093)

FEE . A A ANSYS Workbench #AAAL MK MAAF 5 T e N B #5808 IR 2T 5 ¥ F1K
W AB A B AR 1) 48 A AL R VS B et SR AR A 304 S IR R AR A Bk b R B ARG
Bof . FRA BN R SRR A B HGE IR R K, AR AR AN R 3 KW
R PR IO R R L A58 A HGh IR AT & ik 3 RN B A R B R, A
SHAFRF AR EN I S MG KB E KRB — R A, R A R e AWM Y EH)E
K it i D 5 F AR T 3 6 B A A ST TR] BB 64 8% /> AR T VA A 5k G4 B BAKIRE ; KA SR
A8 B ISR VP A A H e A B ) 2R A S S R R I MR
SR, B B BT Atk

489 : ANSYS Workbench #: ¥ $4k 4% ; thb: SR FRgir
RESKS: TK02  SEERSE: A

Performance Simulation on Semiconductor Cooler Based on
ANSYS Workbench Software
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Abstract: The finite element analysis on a two-stage semiconductor refrigeration device was
carried out using the thermoelectric module in ANSYS Workbench software. The influences of the
input voltage, hot end temperature, property of semiconductor unit, and properties of joint
thermocouple arm and inter-stage thermal insulation materials on the cold end temperature and
cooling capacity were studied. The simulation results show that the cold end temperature decreases
with the increasing of input voltage when the hot end temperature keeps constant; the cold end
temperature goes up with the increasing of hot end temperature when the input voltage keeps
constant, which leads to the rising of cooling capacity;enlarging the height of semiconductor units
and narrowing the spaces between them,and decreasing the thermal conductivity of joint couple
arm and inter-stage insulation materials can lower the cold end temperature of semiconductor
refrigerating device. The simulated results are in good agreement with the experimental results.
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Tab.1 Basic formula for the semiconductor

cooler simulation
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Fig.1 Simulation of the geometric model and the results

2 FHEFRFHBERMNS O

2.1 HEHEPRILIEIIE
N T BRI A R AR TE 45 8 T gk
SR A EREMNA SR & L AN 2 Fs WLR 50
SR R A B GRIID A R R AR 77 1 —
PR o R AR 4 V. v e A $2 i A



258 TR 22 R

2016 4F 5f 38 %

rﬁ BRI %4wAwé%ﬁEMﬁ
Lﬁ HHERYAY ||
— — ) gneh
A AL

[ s |
| AR |

-————"———————j—% Bt |

[ R R N LJ%@J

B2 ZHFESEHLH[EERNLEEE
Fig.2 Two-stage semiconductor refrigerator

performance testing platform
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Fig.3 Changes of cold end temperature with the input
voltage (the hot end temperature of the

semiconductor is controlled at 8 'C)
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Fig.4 Changes of cold end temperature with the hot
end temperature (the semiconductor input

voltage is controlled to 4 V)
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the input voltage and cold end temperature
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Fig.7 Changes of cold end temperature along with the
thermal conductivity of N type and P type
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Fig.8 Cold end temperature changes with the Seebeck

coefficient of N type and P type semiconductors

INEIIN G IE SES N G ViERapEairdi)
JE 5 )

WA 9 ¥ vl BE Bl N L P R SR
FEFNE] B A AR AR S 0. NEL 9 AT LA L Bl N L P
R PR BATT R BE H P38 R, ¥ i il 2 328 T A
HRBFR R b A = H iR, SR R
FESIG R DI 5 R AT 2 2 B A AR HARI R
(] A 3] V% i 1 AT 3 AL S 23 /s . AU 45 2R
AU o v il B AT, DR A R ME I A 3 A &
/D R T AEH R 3G i (H AL 9 el LU
B R H ORI TG N, ¥ v it AR AR i 2k B
Wi T V2%, LA A B IR A I M RE S 2y T
K2, N B P R R A — N s

9 Wik nf DUF L Rl N P R Gk
JOEEEM 9 X107 m B4 ] 13 X 107" m i), - Sk
4 il B S R A H AR AV B /N B L

2.3.2

B9 XimEERENE PREYLEATEMEENTN
Fig.9 Changes of cold end temperature with height and
pitch of N type and P type semiconductor
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