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Insulation Performance of Cold Protective Clothing
Combined with Different Materials

WANG Meng', CHEN Shaowei’, WANG Fumei '’
(1. College of Textiles, Donghua University, Shanghai 201620, China;2. Eral Fashion Co. , Ltd. , Lishui 323000, China;3. Key
Laboratory of Textile Science and Technology, Ministry of Education, Donghua University, Shanghai 201620, China)

Abstract ; By simulating the real use scenarios, four different thermal insulation materials were selected to be combined with
four different fabrics, respectively. The thermal resistance of the combined materials were tested by flat thermal fluidity
tester under three wind speeds and three temperatures. The influence of thermal insulation materials, fabric properties,
wind speeds and temperatures of the thermal resistance of composite textiles were investigated. The results show that the
thermal resistance of composite textiles is highly related to the thickness of insulation layer and the fiber stack structure,
and the thermal insulation effect will be greatly improved after adding the flocculent material. The thermal resistance of
composite textiles is closely related to the wind resistance of the surface fabrics. For the kapok materials and overcoats with
relatively small fiber pores, the thermal resistance changes very little with the outer fabric, while for feather materials with
relatively large fiber pores, the insulation effect is highly dependent on the windshield of the outer fabric. The environment
conditions have a great influence on the test value of the thermal resistance of the materials, when the wind speed and the
temperatures are higher, the thermal resistance value is lower.

Key words: thermal insulation material, thermal resistance, warmth retention property, wind speed, temperature

FERFMT IR S AR Z A B RIR2E A K 4 B PP i ) S S e e, B €Ik 200
RIS AE L AR , I B JE AR 2K« T80 7= A 9 3l B U By JE AR

Wi B H7.2020 -03 —02; {&{THHA.2020 - 04 - 30,

EE&WE :FRK A AR SEE I H (51673036) .

EEEN £ 52(1995—) , &, W5,

* BAEIEE : LM (1958—) , &, B4R, T LA W, FZEWFIT )5 1) 2 &5 20 IR T 14 BB L DO BE T 25 24 S 2 4 CAD ¢
AR s Email ; wiumei@ dhu. edu. cn



- 190 - R

i“f:{

o

E:8 5%

AT T 2 3l PR T AR A7 A 15 47 FRL  \ vk
e B2 4 S I ) Ok 22 055 T IRATS A B <X
7 FE R A B 32 b ERE CRUE ) AR
FESD) R R IR AR A R IR R AL i
BHOE S S Z R LG, B, 4l
i 2R FH NI R 22 6 R A T 5 2 IR Al P ) 3T
A T B, I HAKASUA 19 I AE SN , i/ 0
s e S0

SCHR R BT FE AR B SRR 2 5 0 S S5 1
BAU S HIPREE T, F 5 8 PR T7 2, I 3 By
i T BR R A RE (AR AR ZOIR AL L 5P 980 R 27 AR

W) 55 TR G URE RO DRI IR , SR BRI IR KU
XA, 3R R e Tt HURLER B Y e AR 2 A 07
3, R Al A A0 B FE i T R4 s

1 #MHEFE

1.1 ##y

111 XA AR A 2= B JE R A4 el VG O
TEH 4 Fpe DL RS0 5 4 FhE DR A
IFERLARS DLER 1, DRI R S50 S 80000 3% 2, (R
PRV W AN 1 iR o

F1 XM

Tab.1 Specification of samples

N=p/es Przg N V=774

WS R4 il B %;J%mmiﬁ?zﬁi
a e HLER K 100:0 0.17 27.9 9.43

b Bl ML PET %4 100:0 0.34 193.6 42.20
o c e ML B/ FY R Y 45:55  0.23 129.4 68.50
d g ML /R R Y 50:50  0.24 111.2 481.00

e KA EHLIHLA ESEVE 90:10  2.46 278.0 426.00

fRig f VNGEYES LR Do, ) PN 50:50  5.50 123.8 471.00
e g PHE AN DHWPGRERLE PG SRS 90:10  7.20 80.9 822.00
h PHRE B DHEPHE L PG L 90:10  10.10 141.0 436.00

R2 REWHEHSE

Tab.2 Structural parameters of thermal insulation material

PRIRAL R FLBRE/ % FERME/ (em’/g)
KA 91.3 8.85
PN 97.6 44. 40
PIGLZE A 99.0 89.00
PIHE B 98.8 71.60
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Cross-sectional photos of four thermal insula-

Fig. 1
tion materials
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Fig.2 Relationship between static thermal resistance

and thermal insulation thickness of composite

textiles for cold protective clothing
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Tab.3 Thermal resistance per unit area of thermal insula-

tion material Bfi:(dm* - K)/(W - g)

" DR AR
RAWE  AMBERL HIZE A HAE B
a 7.27 18.70  31.00  20.81
b 7.22 18.29  29.45  20.17
c 7.21 18.54  30.20  20.45
d 7.13 18.50  29.84  20.24
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Fig.3 Changes of dynamic thermal resistance of composite textiles for cold protective clothing towards environmental

wind speed and temperature
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Tab.4 Thermal resistance per unit area of thermal insula-

tion material Hf:(dm? - K)/(W - g)

—_— PRI FE
RAWE  ARMERL SHZE A PISE B
a 4.82 15.46  23.94  18.70
b 4.70 14.02  21.57  16.77
c 4.59 13.53  21.61  15.91
d 4.20 12.60  19.58  13.63
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Fig.4 Changes of static thermal resistance of composite textiles for cold protective clothing towards environmental

temperature
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