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Abstract : Research for climate control seats is being vigorously pursued because requests for passenger's thermal
comfort are increasing. Recently, thermoelectric devices have been applied to automotive seats for both cooling and
heating operations. The climate control seats using thermoelectric devices can rapidly control the air temperature
passing through the devices and directly affect the thermal comfort of passengers. The performance characteristics of
the climate control seats were analyzed by experiments for two different types of a leather covered seat and a mesh
applied seat. Experimental results show that the cooling and heating performance for the mesh applied seat by using the
discharge port of the shape of nozzle was improved significantly in comparison with that for the leather covered seat.
The variation of temperature between the inlet air and the outlet air of the climate control seat for the enhanced mesh
applied type was by -3.5°C at cooling mode, and was by 15.0°C at heating mode, after about 30 minutes, respectively.
Also, it is possible to provide rapid thermal comfort to passengers sitting on the seat in the vehicle cabin by using the
proposed climate control seat.

Key words : Climate control seat(*§ 14} A E), Thermoelectric device(& X A=}, Thermal comfort(B 2 ¢rerzh),
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Nomenclature L AME
CMH : cubic meter per hour, m’/h o AER] i T8 BA AeE FA
D :depth,mm & 98 Aol A ebd e v)Ro| 3 Qlzke] 7
H  :height, mm A3 A4S T8k A7 1Y A5 AL 8
W :width, mm T7h 05 32 = o). ol 2@ elvte] st
¢ : outer diameter 24 AEat AW g3 <rEHH(thermal comfort)S
. &5 ook A0 94 B4 A9 49 29
Subsecript
So] glon} 1 F ek Ade A AEsns
max  :maximum T Zg Ao Ak & &= gk oe 3k gsx}e]

LIEE WA Y8t 2 =9 2AFA NS
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Fig. 1 Schematic diagram of climate control seat
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(a) Leather covered seat (b) Initial mesh applied seat

(c) Enhanced mesh applied seat
Fig. 2 Prototypes of climate control seats
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Table 1 System specifications of climate control seats

(a) CAD modeling
Fig. 3 Mesh holder and cap

(b) Prototype

(a) Initial mesh applied seat (b) Enhanced mesh applied seat
Fig. 4 Shape of duct for air flow division
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Component Perfo.raFe.d leather cov":red seat Enhanced mesh applied seat
and initial mesh applied seat
Blower Sirroco Fan Type, 36 CMH, 2EA Sirroco fan type, 60 CMH, 2EA
Thermoelectric device Qmax = 83W(Vinax = 24V), 2EA Qmax = 83W (Ve = 24V), 3EA
Duct Acrylic, W50xH20xD40 (mm), 2EA Resin, W50xH20xD32 (mm®), 3EA
Channel Polyurethane tube, I. D.: $8 mm, Polyurethane tube, I. D.: ¢11.5mm,
0.D. $12 mm 0.D. $16 mm
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Fig. 5 Experimental apparatus of climate control seat

Aol fA8A 0 F 1470 AHANA 2528 &
a9tk dHolE % %2 GantnerAl) 2424
A HolE g A5 Tasgon, AFHE A2
sto] FALE o] &3 AAI AR E H 53
Wi AN EY dilaztet BRo] T 9 Hu
30V, 20A 5 A Y3k A H7 AT F7) 2 AHgsto]
AA AEe] A4A HS 12VE Wy A B 017}
Stk 2H7 A ol A %%H%E 1 & 1 =
Ase] A=A e HESY

o] A HT QXS AXaf R 734 17# 0.16°C,
£0.1°CE YERAA

N 2 o

)

ol
o&

-r‘
XE
oi'i
2
X

o

3. Al Zal gl B

[y |

20%2] 71004
?'Eé}‘i . Fig. 6(a)= te
Al B0l A o] 24 A }o]
WMAQAH%M%Jﬁiﬁaﬂ%E%%N
Ol FAX T} F7FEo] s AAE] kA H
SEt EE & O“’)r 1800 (30*r)°ﬂ A Al A
%% 01% SH B 1= 49
ol 2= F—8.8 c= HLE}M Lol 7
E%% FRE A% thar] gtk dua

—a—#1 ——#2 —A— 4 —v—#5 —— #7

o T #8 - 0 #9 b $11 T #12 —0— #14

38
36
34
32

O 30 ] p— vy
E 28 ] "','Z"'"*szzﬁﬁgﬁgggggf
£ 2 v,XZﬁg@ﬂﬁggﬁg 8% 2000988
o I -y Yy
2 ATV $8e002 Liaas A

204  Xgv
18 4 S
16 X
14

T T T T T T T T
0 200 400 800 800 1000 1200 1400 1600 1800
Time [sec]

(a) Perforated leather covered seat
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(b) Initial mesh applied seat
Fig. 6 Temperature distribution at heating mode
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(b) Initial mesh applied seat
Fig. 7 Temperature distribution at cooling mode
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