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Temperature Control of the Aluminum Plate with Peltier Module
by PWM Current Control

Du-Yeol Pang’(Graduate, Chonbuk Univ.), Tae-Kyu Kwon,
and Seong-Cheol Lee(Chonbuk Univ., RCIT)

ABSTRACT

This paper presents temperature control of aluminum plate using Peltier module. As one of the thermoelectric
effect, Peltier effect is heat pumping phenomena by electric energy. So if current is charged to Peltier module, it
absorbs heat from low temperature side and emits heat to high temperature side. In this experiment, Peltier module
is used to control the temperature of small aluminum plate with heating and cooling ability of Peltier module with
current control and fan ON/OFF control. And current control of Peltier module was accomplished by PWM method.
As a results of experiments, it takes about 125sec to control temperature of aluminium plate between 30°C and 70°C
and about 70sec between 40°C and 60°C, in ambient temperature 29°C while operating cooling fan only while cooling
duration. Future aim is to realize more rapid temperature control and develop SMHA(special metal hydride actuator)
by using Peltier module as a heating and cooling source.

Key Words : Peltier module(2E]o] 4=}), Peltier effect(ZE]o] & }), Seebeck effect(4l® @ 3}), Thermoelectric
module(& 7 4:A}), Thermo-electromotive force(& 7] 71 2]), PWM(pulse width modulation)

1. ME o] &3t W A FoA AREE I Jrh. GAAAt
& S8 Al2H Vo] M ddd fokEE
o A & 7} (thermoelectric effect)= A7l =g} & = gwg Aol Az Rol So| 9t )
oluix]e] A5 W3l dAo=A, AW 73 (Seebeck =

o

o
=l : 9]

3Fo 2= n|3to] A9 DOE, NASA, Hi-Z, SERI =
=

Els

effect), HEJo] &I} (Peltier effecty ¥ #H<= &3 ol DAzt GiE AT} s oEe
(Thomson effect) = 1 5= 2105 o5& A= 714 ), ), ofh A o) Sol A Azl @
Aotk A 2AmA AEO] Al gl ATE F2 sta don A wdelw Be #Hal
PN Fo dd mEAS A7 eR A4, dHor S 7HA A 9k
© Hdo] HESE 3o A4 BE Fy= Bl Ao, HAES] axe] HARE
AREE AL k. AE O] Aol HAFrE s=W, 4 PWM ¥4 0 2 Aojdle] orn)ir 3o #Ejo] &
BEE W7t AR e o] Agstr R el dS Az g @ Yo v, d2uy we| LnE
Frete e & W dS wEse ddosA 3k 30°Cell A gt 70°C W Slel A ] AlojE dEst
dFo] dFzet ol FHEIH ofHF AL Ath. WEo] azte] ARA = PWM B2 duty
19001 =58 78] Alzkabalon, dAl oF 10% 02 zAste] Adstda, AEo] 2z AFE
ool M aES Ae F A& FHjA dxlet AZ w3t 712 9EL nwstonA wrm o2
A sheie.

dAaA 27, A, wE A S e axpel] Fe) AFHE A7FFoRA )
7oA s R gk e glone «ejd A W HE vbdeta, AR 2xe mEehd dRE &
E4A, AFE FES 22 AARA e F4 G4 o] WeFow Astate] Wztelyl EAo] W7t WMo
Aot EelA melemel WA 3, L A Eie g e deelE 92 a9 R W7te
Aot A, -5 ARl Ed AA R ddE ot} ol9} 7o FAS wEFWA d=uk Fo

897



2= ws} g odEo] Al B2E HAFE RUF
@ skel sbdst Qo] askes BEEiglth W4 A
ol =] W7 o] e o qlel, vy
o 2= AlolE Hrh wEA Y & 5 gllen,
GFvE o] 2= Ao 30°C~70°C WAl A 9
S} ok o] WM U] 702~126% 2 e
o

IS .

Electronic\—*‘:‘ Electrical

g o |67 A g ™
% %) % 2

the heat sink
- %
Semiconductor @ @ @

N-type @ @

Heat Sink
[ |}
1]

Fig. 1 The operating principles of a thermoelectric
cooling module.
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Fig. 2 Block diagram of experiment apparatus.
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Temperature Variation accordlng to Coolmg Current Changes
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Fig. 3 Comparison of cooling current.
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Fig. 4 Comparison of cooling fan effect.

0 25 50 75

43 2% Mo #3 D

Fig. 59 (@-(b)ollA &Frw TS J3 =9
stk 2% Alolo A AlojE AAF Ao AHRE
Holi 3t OLEE]E" #e] &% Aojo glojAE=
%7‘ Aol ARE 7HE 294 <1 -0.6AE AHE 33

i, 97 W %ﬂo} FQtoll Rt &%*li’iﬁk 7t
AFE= +25Ai Alesisled, 49 A/ As
ol Aol ARFE JHH +265A% FEH& o), &
u}uoﬂ/ﬂ_ +25A Wl 7asta 9=, o= g

o &7t ZFEE A HEY] 22F29] ohmic A&l
S etA HEole s2& AR7F FAseE e
2 A3 E Fig. 59 (a)-(b) oA 9} o] &
o] &% Aol 30°C~70°C] H el Lol A,
HEE 271 oF 70~125 % AER SAHEAY
2 AT AgdA, "Eo] &) AFE PWM
waog Aojsle, dFuE TS AF AR
714 9 Yzgto A, 4FuE #He| 2EE o
30°Cell A 23t 70°C " 1ol Al Alofslt= Aol 753t
Sk PWM 21 Mgt o 2 A o] Fx]o] Hd

7
2o

a

2 9715 &9 = AJG dF0)E o] Yzt
Aol oM FHg AElo] W AF7E A5
Aoz Yehwtar 3, W7k e gz Alof|ut =}

o o ot ff & o&i
>
N
iy

F—?L' [‘E—L
ro o



Temperature{40°C~60°C), Current(+2.54A, -0.6A)

70
7 65
© 6ol
T 550
2 501
o 450
& 40
£ 35
2 30
5 i i i i
2 0 25 50 75 100 125 150 175 200 225 250 275 300
Time(sec)
< 3 - ———
£ 25
E. 2
= 1.5
(S I i
=)
& 050 —— measured current
2 o - command current
g_g_5_ ..... ]{k ,Ih I
= _ i i i i i i
10 25 50 75 100 125 150 175 200 225 250 275 300

Time(sec)
Fig. 5 (a) Temperature control from 40°C to 60°C.
(A T=20°C, Repeating period : about 70sec)
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Fig. 5 (b) Temperature control from 30°C to 70°C.
(A T=40°C, Repeating period : about 125sec)
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