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Influence of Heating Method of Electrically Heated Garment on Its
Temperature Regulation Performance
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Abstract : In order to evaluate the regulatory ability of electrically heating garment on human skin temperature, the article
selected two categories of electrically heating garment: vests and jackets. A thermal manikin experiment was used to assess
the impacts of clothing category, heating area and heating position on the skin temperatures of various parts of the human
body at an ambient temperature of — 10 ~5 °C. The results show that when the ambient temperature is relatively high,
jackets have better low-temperature heating effects. When the ambient temperature is relatively low, vests have better high-
temperature heating effects. The heating area has little impact on jackets, but significantly affects slim-fit vests. The larger
the heating area, the higher the overall skin temperature on the upper body, but it may cause localized discomfort in the
heating area of the vest. The thermal regulation performance of heating in the front chest position of the clothing is signifi-
cantly better than heating in the front abdominal position. Therefore, the design of electrically heated clothing should
comprehensively consider factors such as the wearing ambient temperature, clothing category, heating area, heating position
and so on. The skin temperature of each part of the human body is also an important indicator that needs to be considered
when designing electrically heating garment.
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Fig.1 Thermal manikin dress diagrams
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Fig.2 Thermal manikin zoning diagrams
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Fig.3 Heating element placement diagrams
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Fig.4 Temperature variations of upper body skin at

different environmental temperatures
SCEG a,a, M 2B BRI BRI ANE Y
J RIS SR 48 B, R R S5 PR 5 7
o, AR B3 . A, a0, MR ZE(1.61 C)H

BRTF by, b, BYIEZE (0.3 C) , YW A5 EE H AR
IS, B R v i AR ROR B, AT U Iy 7 A
#2253 25 NS
Rt — RIS IR IR R R A M Bz ik
TRE RS, 5 B 43 B JRy R AR A A O, Bk
K5 prs. HES5(a) ATLLIE 1,60 min J5, 555 a,
S5 HIT M B 04 R BRI RE 43 ) LU S 5 a, 2. 23,
1.37 ,1.40 °C, H Bz JBk It B2 24 4k 1 A AA&F 35 X [R]
IR, S o AR 7 i B R S, 8 S By
PHCRE N W2, mES(b) ~ K 5(d) W LIAEH,
IS J5 8 BRI THR AL Z , 525 as, b, , by AHEL
SZHy a, b, , b, 43 H1FHE50. 83,0.99,0. 32 °C ;R
JE RIS e R AT MR T, (7R s B S
Tl B2 R U5k W A v 1 A m AR | 15 O il 28 /0 T
0.3 °C), )@ FHiRE, af LUE A R0 Ak 2
T, SIS R 22 (2. 23,0. 83 C) & TAME
NG 55822 (0. 99,0. 32 °C) , X2y B 1 %
BB, I 55 A 10 H] /] i A R
g, XL S (a) (&8 S (e) iTLAE ) 7ERAR IR
T, A TS A S R T R S Rk
T B AR A e T, TN AR AN e A R T
5, 2D BT AR TR A A TP 0 I 2 A i 1
UM TR . XL S (b) (B S5 (d) AT RLE B
TR = I, SN E I A AL YA BT,
JINFEAL RSSO 0 1 okl BE T, LS 7 Jeg i il S
Cm T 37 C, Al B AR 2R R i AN i . 25
G4, S HEISNE N 0 R Ik IR BE 43 ) T
5 0.83,0.32 C, 5 & REE ;9T E 0. 18,
0.34 °C, Al WL BRSNS 1Y F I AAAOCR A tn 5 1
EH 1 B IR 25 5 45 /N U IR A 0 A4 g 1
Ufo AN, SFEINEREOLT , AN 0P E A Y
BRI R Z K 37 °C, B AT L2 s
K NREE B NINEA TR, R A 7T ATE AR
AR T EEZMCEA A Rt o5
MR IR B AT L BRI - 10 “CEREL,

—=—J5H(a,)
—o—ﬁfjﬁéﬂ(al)
37| =B (a,)
—o— i (a,)
36 —o—ﬁﬁ}iﬁ@(az)
—a—fE ()

10 20 30 40 50 60
SLG Y A]/min
(a) SEHra Fila,



2, 5. B HIRE ek X LR A0 #

=

& - 511 -

%6
38 +E%:(33)
*—Hili(a,) 37.28
7t i) =
—o—J0 (a,) % :
o 36 —O—ﬁﬁﬁﬁ'(aj) H"”MSGAS
g —a— i (a,)
il
= 3
= 34
2 0 0e33.60
3333
33
207710 20 30 40 50 60
SERGA]/min
(b) igﬁaﬁﬂad
420 —=—J515(b)
p +HUﬂ‘ﬁIJ’(b') 40.17
——23(b,) .
O o L) 39.97
39T —o— i ffi(b,) .A,rv-"" 38.96
& 38} —a—[HH(b) 3797
2 37 e
= R 36.18
s Msé.m
= 35 -
34
33
320710 20 30 40 50 60
SEHG ] /min
(c) ZE4b b,
421 —a—J571%(b,)
1115 (b, 4127
411 —— (b, 224104
40 ?E?EEE% 39‘59
—0—/)H .
o ] IO g
;\P( 38 —A—xgﬂ(b) 2232701
p;g 37 "
2 36
35
34
33
32

0 10 20 30 40 50 60
S A)/min
(d) SE5ab Filb,
ES5 FAEMMEEETHEIBEKBEETLER
Fig.5 Local skin temperature variations at different

environmental temperatures
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Fig. 6 Temperature variations of upper body skin with

different heating areas
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different heating element positions
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