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Abstract : This paper presents the experimental study of cabin thermal comfort using a cold storage heat exchanger in a
vehicle air-conditioning system. Recent vehicle-applied ISG functions for fuel economy and emission, but when vehicles
stop, compressors in the air-conditioning system stop, and the cabin temperature sharply increases, making passengers
feel thermal discomfort. This study conducts thermal comfort evaluation in the vehicle, which is applied to a cold storage
system for the climate control wind tunnel test and the vehicle fleet road test with various airflow volume rates and
ambient temperatures blowing to the cold storage heat exchanger. The experimental results, in the cold storage system,
air discharge temperature is 3.1-4.2°C lower than current air-conditioning system when the compressor stops and
provides cold air for at least 38 extra seconds. In addition, the blowing airflow volume to the cold storage heat exchanger
with various ambient temperature was examined for the control logic of the cold storage system, and in the results, the
airflow volume rate is dominant over the outside temperature. For this study, a cold storage system is economically
useful to keep the cabin at a thermally comfortable level during the short period when the engine stops in ISG vehicles.
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Nomenclature

CSH : cold storage heat exchanger
HEX : heat exchanger
: parallel flow

PF
T : temperature, °C
v

: voltage, V
Subscripts
ac : air conditioner
amb :ambient temperature
B : blower motor
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Chamber temperature -40 ~ 60°C
Wind speed 0~ 200 km/h
Humidity control 20 ~90%, RH
Dynamo absorbtion load 210 HP
Sun load 300 ~ 1400 W/m’

Steam Heat-exchanger

Fan and Motor

Table 1 Experimental conditions of cold storage system
performance in vehicle

T
|
V\L[ Solar bank First floor
Nozzle e mggg 3 Door
M 9| '

Basement/
Dynamo

Fig. 1 Specification and diagram of climate control wind
tunnel
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Air temperature and humidity 45°C,40% RH
Sun load 1000 W/m’
Air intake Re-circulation
Air-handling Temperature Max. Cool
system Mode Vent
Air volume 450 m*/h
Air-conditioning system On — Off
Vehicle speed 50 km/h — Idle
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Table 2 Air-conditioning system components of cold storage
system in vehicle

Type PF type, 34 tubes
Condenser S§i]§e 677Wy£ 341H x 16t
Cold storage Type Integrated evaporator
heat-exchanger Size 274W x 250H x 60t
Compressor VS-18 Swash plate type
Thermal expansion valve 1.5K at 0°C, 1.05S
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Fig. 6 Comparison of air discharge temperature with go-stop
conditions in vehicle
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5 6
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Fig. 8 Experimental results of AT(Tgase-Tcsn) with various
blower motor input voltage
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Fig. 9 Experimental results of AT(Tgase-Tcsn) with various
outside temperature (Vg=6.0V)
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