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Feature and trend of an air-conditioning system for Electric Vehicles

R HE IR L A W HE S HoE R
Yasumasa HAGIWARA Koichi ITO Masaharu SAKAI Nobuyasu I0I

Recently, hybrid vehicles (HV), plug-in hybrid vehicles (PHV), electric vehicles (EV), etc. have come to the fore-
front and have been expected to be widely used because of their highly fuel-efficient performance. However,
highly fuel-efficient vehicles with an engine bring a new issue; efficiency improvement of the engine increases the
ratio of air-conditioning energy to transportation energy. In the case of EVs without an engine, the ratio of air-
conditioning energy to transportation energy is much worse than that of HVs or PHVs because the waste heat
from engines of HVs and PHVs can be used as the heating energy of air-conditioning in winter. Therefore, EVs
require the development of a highly efficient air-conditioning system in order to improve the actual fuel consump-
tion when using the air-conditioner. In this paper, we present (1) heat-source technologies using a heat-pump, (2)
the technology of heat-load reduction using a two layer air flow system, and (3) the installation technology of elec-

tric compressors instead of engine-driven compressors.
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Fig. 1 Heat source and heat load reduction technologies
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Fig. 2 Difference between conventional car air-conditioning
systems and heat pump systems
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Fig. 5 Operation of dehumidifying and heating mode
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Fig. 6 Gas injection type heat pump system
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Fig. 8 Effect of ventilation-loss-reduction
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Fig. 9 Air circulation of the two layer flow system
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Fig. 10 Schematic view of the two layer flow unit
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Fig. 11 Exterior view of DENSO electric compressor ES34
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Fig. 12 Lineup of DENSO electric compressors

©109%L184
4. kel B 130em? )
14 om’/rev

©109%L193
5 SkpA/AM:120em? )
27 ami/rev

B200 rimin 5200 r/min 4900 r/min
10000 rimin 8600 r/min 6800 r/min
ny ML (WY HFH) ny

42 BEIOACTLvHOEE

Fig. 131Z Ml HLICHEE AR T WA SN IBEA A1
BHEINLTVIBNANT DV THROE=F N Y
VITMERICERE LA o= 7 REHIL 2SS TE R
WCEREL, EMENoZ7a—vXa s 7Ly TE
MWINTHHEINE, TAMNEHRT LNV Y THNO
E—FIINT T THEBICERE SN ON=F 0D
DBERXARZAHEAE R THENIE T 2B LA ~
N=Z DEGHWE LN ¥ 7 O FERIE % W 25238
T&5%.

[E#a50 A N—58
\
HE A @
Mol 5 PH i
WAL
[T AN
e NOf | 4%

Fig. 13 Cross sectional view of DENSO electric
compressor
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Fig. 15 Future trends of air-conditioning systems in Electric Vehicles
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