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Abstract : The main objective of this paper is to investigate the performance characteristics of a CO; air conditioning
system for fuel cell electric vehicles (FCEV). The present air conditioning system for FCEV uses the electrically driven
compressor and electrically controlled expansion valve for CO, as a working fluid. The experimental work has been
done with various operating conditions, which are quite matching the actual vehicle's driving conditions such as
different compressor speed and high pressure to identify the characteristics of the system. Experimental results show
that the cooling capacity and coefficient of performance (COP) were up to 6.3 kW and 2.5, respectively. This paper also

deals with the development of optimum high pressure control algorithm for the transcritical CO; cycle to achieve the
maximum COP.

Key words : Fuel cell electric vehicles($d 5.4 %] Z}-5-%}), Air conditioning system( Y ¥ A| 2 &), Transcritical CO»
cycle(Z ) A o]2k3}gkA Ale] E), Electrically driven compressor( 252 2+%7]), Coefficient of performance(/d =}

A=)

Nomenclature P . pressure, bar
COP : coefficient of performance 0 : heat capacity, kW
Cp,  :specific heat, kJ/kg'K | RH :relative humidity, %
D : depth, mm T : temperature, °C
H : height, mm V : velocity, m/s
hs,  :evaporating enthalpy of moist air, kJ/kg v : volume flow rate, m”/min
L : length, mm W : width, mm

W :absolute humidity of moist air, kg/kg

"Corresponding author, E-mail: sckim@katech.re kr W compressor power, kW
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Subscripts
a : air
comp :compressor
e/evap :evaporator
G/C  :gascooler
1/in : Inlet
1 : latent
opt : optimum
o/out : outlet
S : sensible
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Fig. 1 Schematic diagram of calorimeter system for CO, air conditioning performance test

Table 1 Specifications of system component

Component Specification
Electrically driven

Compressor Radial piston type

Displacement: 8.6 cc/rev

Microchannel type

Gas cooler Core size(mm®): W630xH375xD16

icrochannel
Evaporator Microchannel type

Core size(mm’): W260xH250xD35

Coaxial tube, counter flow
$®19 mm, L 1000 mm

Electrically controlled
expansion valve

Internal heat
exchanger

Expansion valve

Accumulator 500 cc
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Table 2 Test conditions

T G/C, in RPM VG!C, in RHevap Tevap, in Vevap, in

°C) (m/s) (%) (C) | (m’/min)

27 3000

4000 2 27
35 50 7
4 5000 4 35

6000
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Fig. 2 Pressure-enthalpy diagram (Taic,in =35°C, Voic.in = 2

/S, Tevap, in = 35°C, Veyap, in =7 m’/min, RHevap = 50%,

Compressor speed = 5000 rpm)
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