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Study on Charactenistics of Heat Exchangers Using Thermoelectric Modules

Y KPak’, D.H.Kwon $.DKim, J.S.Jeon BK. Oh(Dept.of Mechanical Design, Myongji College),
and 3 1Kim(Mirae Refrigeration)

ABSTRACT

This paper presents the investigation and developraent of heat exchangers incorporated with
thermoelectric modules. Firsly, the characteristics of the modules themselves are evaluated with
respect to the applied DC power. Then, the modules-based heat exchargers with an amgplification
apparatus to enhance cooling effects are designed and developed. The cooling performance of the
proposed heat exchangers is experimentally irnvestigated with respect to the magnitude and pattem of
input DC power, along with cooling liquids. The results denote that the heat exchangers using
thermoelectric modules can be effectively used in the field of the various cocling system.
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Fig2 The employed modules of FROST-71

Table 1 Syecifications of the proposed modules

Specification Unit | Value
length mr 40
width mm 40
height mm 4
max. cmrent b ]
max. voltage v 16
terap. difference ‘C 71
wax. heat capacity Watt Al
resistance for 22°C Ohm 2

Fig. 5 2 @3dA £
A 27 BA assenbly B F, hm side
side 32 H”, ARHYES B2 34 4’8
L3 §4423 ZE 4MF AT G5,

Z} cold —.—::.l_} hotBE0] M2 @o® L5 8 “ﬂxl
i, 42015 2of wE J2|2F TE T HEfel
qouA el 1015 kgllem) 2 8 20UA RS
dAth gAHLA Ba2 29 ¥ P 28 FRdA

g5 F¥HE TP 9
258 %37 A4 hot#
A4 bt ¥ IS0)E 2

T

to 3

Aot
THH hot BEO]
E Y45 A
Ri 2 %q 3Z]H=z #
5Had
%% aﬂ E}9ith Cold BRo=
g SR 94, 40 Aus BB

=

eAT

o= X
712
oit} HRAZ
B W

-

= z

D]Q -~
_11
-

Shisd dzsg £
55 Z3shEin

=
i

oy

—s— DT 18°Cj
e DT 35°C

- DT 53°C]
—w— DT 70°C

Input current(A)
< e ~N w S w o ~ o]

Applied voltage(V)

Fig. 3 Input current with respect to applied voltage

70
— 601 W
= \ —m— 1.5A
= %0 ~# 3.0A
[&]
S 40 e 4.5A
= \ . (‘ —w—6.0A
o 30 \. S
S m
g’ 20 '
g 1w
&

O T T T l T | T T

0 10 40 70 80

Temperature dlfference("C)
Fig. 4 Pumping heat at cold side

Fig.5 Experimet set-up

834

27} "L}
'5'91 gl
Shaic} 2A LA} nE Bait
hot® ¥ 2} cnldb‘:_tr'- 0] ZH 7} dran0] 7] 1 Fof
HAZL0] ¢nlr B du2og Ty A3
£0]7] f¥ HvjE0]
24 &85 ggsint 3
E(12 liter min) 2 =
I, B3 gdE 58 ZUE A& 3L 3L
HAH F9 A

FUAS 257 AT B2 wheD G 3
ez



128842 4T

4 ZNS B A4 cold REE SVHE T
o] 22 08 liter= )| FLR /’“vs_jg]- 17, 9% DC
J’Jﬂ AL AE A AY 16V 90nE JIE

oz 3 & A 215V, SAR 0}05 & M 474 2RE0]
B2 80V, 5AR AJPSIRATE Fig. 62 FFLA
65 Eot Ylaxow I7Eeis Wel 5% Ao
2 owoffeliis ) cold BE 28 E2) 25 ¥FH

B UEMIC, SWEEE 2450010, cold 32 2
2 ¥Zat 255120Y o ¥2h IY ¢ B
EEE 127 Ol A2l 1Y Y24 25711
HPT ¥ 4 ATk DAL SR cod B

2 54 RS 2EA0} T84% 2Dz 24
A%} £7lel 2% 542 SN S o & A

k. WM SE I3 onoff 511 W Rz 32 0]

A2 ¥ 4 9=, 01E hot BRo] P I
01 8 LAOR cold BE ¥ F£T0] 37 fiF0]
T &% EE¥oz SHLAE wiEEH REAT
£ NYBIE DY YOME BT HS AT
8 4955 20{FT Fig. 72 cod BF SH71
E, 225, 984 IE 21 WIE YEG Y
Ho] YS4E 25 d=t0] ARNES & 4 9t} T
2, 94 2 HSE, DI O LYo e
A oulgo] B2 SAE AYsE AL 527
Z212 2 9t} o]d coldRF ¥4 2H A E
2 A7 2 ¥42 AFHRY

25 -
. —&— continuous
§ 20 —— onfoff for five minutes)
[
515
@
2 10
E
s
01
T T T L T L L
0 1o 20 30 40 50 60
Time{min)
Fig. & Temperature of cold reservoir
ZE

®) 204 —®- water

. —~»— water with NaCI{10%)

g 154 - Alcohol{22%)

[
2 104
5
s
04——0 —

0 10 20 30 40
Time(min)

Fig. 7 Temperature at different liquids

50 860

835

4 BE
Zt i 28 2 2% Y Y FEH R
W, 2L e 2 FaE HEY ot BF ¥E

U cold ¥ UF 2E £ FolMel BHUS
gy, & Aol MAY FH2IAF 0128

SuEA7 g FALlN ws JAY gls ¥R

re

AAYWLE A8F £ 9lEF ¥l okRig B2
2ES 29Tk
1)cool REQ] 25 = hot BF2] G B4 A2~
Ho o3 RgAecz {LATH
2 2d23 gy B3 Ag TUE § 4
A 249 hot BF 2} cold BF A0]2] TE

o W T FaE WA BT
3 AEHE TENOR 0|23 W) BH
o] Zrjolch
9wl wEel UY LU 18 EER
hot 229) Follix] o] Bo] E A3 &
280,

Z7|
B d3& 002d9s &8 H EF g A

F2AY iz d3E 2ot .

3 |
(= R

il

HD

1. Vurus A Cengel '"Thermodymamics,” MeGraw-
Hill, pp. 626-673, 1994,

2Roue, DW ., “CRC Handhook of Thermoelectrics,”
WMeGraw- Hill pp. 517-521, 1935,

3Buist, RJ, "Design and Engineering of
Thermoelectic  Cooling  Devices,"  10th
Intermational Corderence on Thermoelectrics,
Cardiff, Wales, 1991.

4PBuist, RJ, "A HNew DMethod for Testing
Thermoelectric Mhizrials and Devices,” 1lth
International Conference on Theraoelectrics,
brlington, Texas, US.A, 1992,

SLan, PG, and Buist, RJ, "Temperature and
Time Dependent Finite Difference Nbdel of
Thermoelectric  Pallet and  Couple,"  15th
Intemational Conference on Theraoelectnics,
Pasadena, Califorrda, 5.8, 1996,



