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Preparation and Physical Characteristics of High-Performance Heat
Storage - Release Fabrics with PCMMc : Wet coating process
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Abstract — Heat storage/release system in textile is a useful tool to increase energy efficiency and enhance
comfortable microclimate of clothing. Phase change materials(PCM) are used in regulating storage and release
properties of thermal energy. To investigate the temperature regulating ability of fabrics with PCM
microcapsule(PCMMc), Nylon fabrics were coated with PCMMc via wet processing and they were characterized
by SEM, DSC and infrared thermal analyzer. Also, water moisture transpiration, water penetration resistance, peel
strength and washing durability of the fabrics were assessed. The water vapor permeation and water penetration
resistance decreased with increasing PCMMc content. In DSC analysis, it can be seen that the microencapsulated
fabric showed both exothermic and endothermic phenomena at specific temperature. Peel strength was decreased

with increasing PCMMc content.

Keywords: Phase change materials, Microencapsulation, Heat storage, Heat release, water moisture transpiration,

water penetration resistance
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2.3 SEM(Scanning Electron Microscope)

IR AExEHE] JejshA wetE EA5] ¢
sl AlRE Mgo g MFTaet &, FAPHIAE
1|7 (Hitachi S$-4200, Japan)S AH&-ste] 7Fa3k 2]
=9 ¥} whHS 5008 2 Efsle] #Eli)

2= E
24 Y43t B FEE

W=k 15O 081190 w2} 10,000mmH,07H]
U=ek S7o] 7158 FX3000 Hydrostatic Head
Tester(TEXTEST, 2=$]2)2 Al-g-3t¢] =4 3}1th
F55EE ASTM E 96-959] ¢]@fA LH20-11VP
(Nagano Co., ¥+) I>5xE AHEsto] Cadl,
Ho 2 SAIGIE 255242 32T +2, 50+5%RH
Z700A SHT £ ARSI

2.5 Fi-A

=210

DSC(Instrument 2010, Dupont, USA)E A}-8-3}
o AARH7IAAM cE5% 10T/ F22 0T
A B0CT7HA ARl F, 33t 7AA17 T,
Al 10C/min 8H3AIA 0C7HA] 328k det. A
=49 PCMMc £23 PCMMcE A 83 A&
o] 2k we g4, 242 L dF

to 1o

e O
S

S} 7 2} (TH41-464, NEC)E ©] 83} Al
06°C(Max. 0.03°C), 8374 8 ~ 14m,
|29} 7hvlEkele] A 45cm, &% 23T,
50%¢] 75l A Enfgo s I H
w1 =Y 95 kg § Euers o

Fhdl etz Zd st
2.7 A=

ASTM D 2724l ¢]3}¢] Instron Micro-350
(Testometric Co., England)S ©]-8-3to S73}3ict
2.8 A4

150-6330(6AR ol °]5te] =Wl LGAFS] =#1A]
El7](WD-R801B) & ©|-&at] sz (Me-d=
-G R 53] AlEE &, W HAE S 54

7}

d

12 B oo R X

S g 2 ool

oz o =y it i
o s o

26 / St=HMIIEEEIX H19A HI1=(2007. 2)

coating solution
(PU/Dyestuft/ DMF/additives/PCMMc =
100/10/35/5/0,10,20,30)
L 4
coating (0.15~0.2mm gap pole)

4
coagulation (removing DMF)
4

squeeze with mangle(removing residual water)

L 4
drying(160C, 90sec)

Fig. 1. PCMMc coating process on nylon fabrics.
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Fig. 2. DSC curves of received PCMMc powder. ok 4 9tk

Fig. 3. SEM photographs of coated nylon fabrics with PCMMec. (1) control
(2) PCMMc 10% (3) PCMMc 20% (4) PCMMc 30%

sad ' ddlese

Fig. 4. SEM photographs (cross section) of coated fabrics with PCMMc.
(1) control (2) PCMMc 10% (3) PCMMc 20% (4) PCMMc 30%
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Table 1. Heat capacity of thermal release - storage PCM microencapsulatated nylon fabrics

PCMMc (%) T. (C) Thermal release capacity (J/g) Tm (C) Thermal storage capacity (J/g)
Control - 54 54
10 282 7.9 20.8 9.9
20 27.6 113 20.6 14.1
30 283 19.1 204 222

Table 2. Water moisture transpiration and water penetration resistance of PCM microencapsuled nylon fabrics

Water moisture transpiration

PCMMe (%) (g/mi/ day) water perzmc;g )resistance
before washing after washing
Control 3,700 2,300 7,548
10 2,100 1,100 7,039
20 1,300 800 6,954
30 800 500 6,445
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