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Abstract: In future power systems, electric vehicles (EVs) will play a crucial role in integrating
renewable energy. As the primary equipment affecting driving range, the technological innovation of
automotive air conditioning is of great significance for optimizing energy allocation in EVs.
Personalized comfort systems (PCS), with their advantages in energy efficiency and thermal comfort,
present a novel approach to addressing "range anxiety" and occupant thermal discomfort. This paper
systematically reviews domestic and international research on PCS from three perspectives: overall
thermal comfort, local thermal comfort, and acceptable environmental temperature ranges. Furthermore,
it conducts a visual analysis of their performance in terms of target body segments and corrective power

(CP). The feasibility of different PCS types in vehicle cabins is discussed, and the strengths and
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limitations of current research are objectively evaluated. The PCS demonstrates a comprehensive

improvement in human thermal comfort through its localized regulation, particularly within the

temperature range corresponding to transitional seasons. During such periods, the PCS can

independently undertake thermal environment control tasks, while an appropriate combination of

devices can extend occupants' acceptable temperature range to below 10° C. The findings provide

valuable insights for the scientific design of thermal environment regulation systems in vehicle cabins.

Keywords: thermal environment; thermal comfort; personalized comfort system; vehicle cabin; electric

vehicle
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SRR

SRR AT IE 1

40°C
KA
22.5 | A&
°C | 36W
CEEA
1%}[23]
110
WH,
%[24]
60W
CEEA
ﬁ[ﬁ]
37°C
H A
*z]:[ZGJ
55°C
CEE
%[27]

20




Ji A A EAAETIE RGeS P RN S R

PCS
S

SPE A AR

#

HH
2N

A AT R

°C

SOW
LA
5

110
WHL

e

45W
i,

ﬁ.m]

80W
LA

2001

16
°C

e

75W
LA

i

45W
LA
)

55W
ERA
s




10

4

&
S
i

g

XX &

PCS

SE AR

iy
2N

PR AT I R

16W
HL A
o2

42W
Cikrd
3

15
°C

60W
FL A
s

55°C
sk
i

14
°C

8OW
H AR
e

75W
LR

i

45W
HLFA
5

55W
LA
o

12
°C

T5W
HL A
509

10
°C

60W
st
i

37°C
HL A
f5el

55°C
HLA

i

5°C

55°C
H AR
el




SRR AR AMEAER I

ARG SR G N S 11

PCS
S

TP SRR

A AT R

60W
LA
jes

-16
°C

20W
Jim

el

B

B4

A J AT 3 AAR AR H R S Fo H AT 0 R

Fig. 4 The impact of cooling seats on overall thermal sensation and comfort
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