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Abstract : The CO; air conditioning system installed in fuel cell vehicles could be used either for stack cooling or for
cabin cooling, and thus was used for the stack cooling when additional stack heat release was required over a fixed
radiator capacity for high power generation. This study investigated the performance of the stack cooling system using
CO, air conditioner at various operating conditions. Also, the heat releasing effectiveness and mutual interference were
analyzed for the stack cooling system using an air conditioner and compared with the conventional radiator cooling
system with/without cabin cooling. The heat release of the stack cooling system with the aid of CO; air conditioner
increased up to 36% more than that of the conventional radiator cooling system with cabin cooling. Furthermore, the

heat release of the stack cooling system using CO; air conditioner increased more by 7% than that of the conventional
radiator cooling system without cabin cooling.

Key words : Fuel cell vehicles(d 5.4 2] z}52}), Heat release( 2 142), Stack cooling system(Z~8 Wzt A] 2l
Carbon dioxide( |43} €FA), Air conditioning system(of] ] 71 A] A €l), Radiator( 2} ] o] ©] &), Stack cooler(~ 8] &)

Nomenclature T . temperature, °C
V : volume flow rate, L/min
D :depth, mm . i
. v . air speed, m/s
H  :height, mm . P
W :width, mm
L : length, mm |
W .
P . pressure, MPa : compressor power/stack power, kW
AP : pressure difference, kPa
: . : Subscripts
Q  :heating capacity/heat transfer rate, kW
RH :relative humidity, % C ; coolant
i - inlet
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out : outdoor
rad :radiator

SC : stack cooler
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Fig. 2 The layout of the test facility of a stack cooling system using CO; air conditioner
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Table 1 System specification

Component

Specification

Compressor

Electricity-driven 3 kW power consumption 2.7 m’/h at 3500 rpm

Stack simulator

Heating capacity 30 kW Coolant flow rate 120 L/min

Stack cooler

Coaxial tube, counter flow 1.D. 7.3, 0.D. 15.9, L 4800 mm

Radiator Commercial W640xH460xD18 mm’
Gas cooler Microchannel H.X., 1 slab, W692xH367xD14.55 mm’
Evaporator Microchannel H.X., 4 slabs, W248xH235xD87.5 mm’

Internal heat exchanger

Coaxial tube, counter flow 1.D. 5.5, 0.D. 21, L 1500 mm

Expansion valve

Manual metering valve Max. 24.2 MPa at 38°C

Accumulator

400 cc
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