%5
2020

o

%1 JR E‘fi ¥ Fi: 8 Vol.5 No.1
#2 A Journal of Clothing Research Feb. 2020

PERRAARAREERER

AOE, KREE
(LW A &Itk LH L5 214122)

i EARREBBAG L K P 6 R AR A, ST AR RIS ok REH K
BN KA 7 sk AT )2 G B2 5F K IR AR 69 KR IR . ARYE R B B R R IR R 4 % Atk
MBI R AR IR IR AAR T IR 3 AP E A R AN B L T RE e E R R, &
JE VAU B LE TR AR GG 3 A X o ik (AR R BRBA LI AKRT F ER), RN BRIk A
A F 6 B R ATIENE L ) AR A R ALTEAE G KRR R 3 T @ AR AL

KERI : MR AR K B BOAR MR 7 ok TR R 2

RESHES TS 941.731.3 TEERERG: A XEHS:2096 — 1928(2020)01 — 0040 — 07

Present State and Development Tendency of Cooling Suits

KE Ying, ZHANG Haitang
(School of Design, Jiangnan University, Wuxi 214122, China)

Abstract : In order to explore the key issues in the process of design and evaluation of cooling clothing, the cooling principle
and classification, key technologies and evaluation methods of cooling clothing were summarized and sorted, and the
development status of cooling clothing was expounded. According to the different cooling medium, the cooling clothes were
classified into three types: gas cooling suit, liquid cooling suit and phase change cooling suit, and the working principle,
advantages and disadvantages and the latest development of the cooling clothes introduced successively. The characteristics
of three testing methods of cooling clothing ( numerical simulation method, warm body dummy experiment and human wear-
ing experiment) were summarized. The development trend of cooling clothing in the application of new materials, comfort
and functionality, standardized and accurate test and evaluation system was predicted.
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Fig.1 Relationship between temperature and humidity in

clothing microclimate area and thermal comfort of
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Tab.1 Comparisons of the characteristics of three cooling suits
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Tab.2 Advantages and disadvantages of two kinds of gas

cooling suit
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Fig.2 Composition of liquid cooling suit

[ A b A PR AR B 2 S0 T T T R A
LR 55 22 07 TWF 5T 1 W01 e T A 1) A e
AT IR T A 0 I A 2 ot VR R
I PR WL A B 1 5 PR 1) TRLASOR R T
], ELRG LI o] B 3 A e — MBS 8 B A B 3.5 em
I B A 3 JBE Tl R AR 18 LI RIS, DA g ]
WA (Tl B o) A7 F A4 SRpE R BF g T
KI5 R P X YA ok A AR A B P2 T, 45 1
IR A FE 43 ) 600 mL/min % 48 kPa B,
Refti A A R AR A

R IR B - 3 TR Rk 726.9 W, EAS
ARIAL B 7 A B SR AR, Bt S8R
I TR A 3 3 I L e i 0 e Tk A o g 11 )
JRE B I, 2 o) A TR R A R AR B L AN
[RIPRIE T 1 27 3 7 oK o (ELJE AR o it AR A7 7 5 v
AR 1), FLICIE e 7 gl il v e ' A e it
IR, i e [ R AR AR e I, G 25 3 I AR5 3l
JERREAE o
1.2.3 RZMER AAZRE IR R AR ZZ AR
TEPRIE I E 55 T AR A P R A e A A T A A
Vi T R P HEEAT AR IR0 A 3 g ik I 11 e
A FRALHE VK T 0K BEIE AR A AR | (R AT A
FAARAR o A ¢ L IR — A (o R 245 A1 A A4
BHR(S ~ 15 em) HEAT TV A B, PHCE: 21 IR Y
PR T A4S BRI G AR — AT 445 2 ~ 4 h, Al



1 Gl

s

, 5 BEIBIR 9 BT 5 IR B AL 43

AR AR R A — B )5, T O AR AR A RS, FRT
XHHHEATER B T PR R

BARTKOWIAK G 25" BFg 4, 1 3 FhAR A
240N 15 =) B 5 A TS 2 B8R AR KR 7Y
R , 45 K Sl sk 3 Al s Ui R 29 o N Ak 3 1T i 2
WA T 2 ~4°C, ALMQVIAT H O™ BF & T —Fh 7
RUARAR R AR , 2B i A3 1% 17— AT LA 7 AH AR
PHEHAHIRE T (A5 s Al — > B W& AL o i (8
LA o HorP A% AR AT AR B A B B R AN ]
gite,, P i 8 2 A T S bR, 4 A
PR ARAS R R RS AL . AYERS D 251 g
T — 3 R IF B A A T R I P I, 24 A fA
A Hor —Ta T, AR 3 A i R A ORI AR 1) B
25 NAR A 1 28 2 5 — s, BRE SORT LA A i
B T 1K 8 sh 2 AR o

HRZE A A PR G LA 2 0 i B R A T (8 L
LTI L TG B R R L T ORI 5 YR S I
MBI W R R 2 E AR A A
Mo AEARARMARE N FH 3 i rp o A7 7E — 26 [m) 8, 471
QAR R K Bk v IR BN AR TR R
B,

2 FhnkEimAREY R ERA

2.1 RELRT

H TR A A A s i BIL L 25 e e VR B A 2 R
W i 2 A AR 2R 8 ) AR o o, DA LR A i
SEARNI A JETT ] o b IR AE AL i sl R 1, ek
RERAR VB RAM BT i HL AL 45 Gl A
TR Fe 1 IR A BILBRC 545 21, X S
B SE B R A AL AL 1 S B . 28 e A RIS
S INE SR QAR /IR AN S LR SRR IDIES
BRI O TR R4/ B A HEAE . [
i A P 116 P P 90 R A i R B D, 4R
e BE T 2 A (3t P R b o A P AR R AL

MESEL

WA / —
RS, ﬁ}%ﬁﬂ Hu
ST SR N

2.2 HkEFEAR

HRAR R0 R 7 £ P ok R 2 B A8 T8 K (1 5%
M), FEAE B R 25 S K A O T U K L s v S (]
FOL, ARSI 22 Sh B B 25 R0 A2 A H R (R 5 AT
A RURYLIX — [ B, QA oK H AR A AR R R Y
N K 9K AR 5 = A AHAE R RS A, vT LA &
B AL AN K S A 7 RR AR S A R}, X AR AR B
FHAT LA o fR A G AH S A R 1) itk 55 [ R, 384 568 A Rk )
TEFF IR SE P, SR R AR S APERE Y . Ha K
B E R AR AR A7 TE BB < 76 B A R vh 2 7= A
OYJARTHE P R AR BG40 KA AR 4 R 6 R 40 45 4
TR AL % TR EMER 2™,

3 BERAREIIISIENTTE

X R R B 25 A e BEHEA T HE B PE AN, TT AR &
FEIRAR IO 2 2 ME 5 878 M, IV ek AR . PRI
e BTN PPAN T 2 A 46 BB AR 400 | R AR N S 56
T 225 52867
3.1 FEENE

BCETRREAR 2 AT L X — 6 G 36 35 AR X F B8
A3 AT SR AR ) 52 2% [R) RELEA T B ABLK A, L 3K 38 52 35 B
HH ARG, A 25250 BAS, R s R B, K
TG, 1939 4F HENRY P S H™ 95 k4 s 75
AT RAL B AR, B I NSRS TR T
Ko 5 T R e A% FRAL I 4 F 5T, 455 70 R ik 42 A
b, FARNWORTH B"' ST T SOP AR 5286, &
YO 219 1 8 A% 338 in A B A sh, SANTOS M S
SEROC S T A MR B A AR BF 5T T AR
28 2 R N AL 3 B R TR . 1948 4F PENNES H
HEV R T S A A BT AR, E IERT T A
PRI FE ke, L HAVENITH G 257 gt sy
(A AR — 2 — A BRASEARY Ry A3, U B AR Jim A A A4
PGB AT DL AR AR AT A Rk, LA
el 3 fos, H T, W NR B RRIR B, T, 8 N
MR S T o NI B JER SRR JEE

o

T ) F

i
=

B3 AfR-RRaE-R s
Fig.3 Human, clothing and thermophysiological model
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