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Abstract

The purpose of this study was to investigate the effects of heat transfer characteristcs of
fibers on the Qmax of insulating nonwovens. The effects of fiber type, moisture content,
washing cycles on the Qmax were observed. The correlations between Qmax measured by
KES-F7 system and subjective warm/cool touch perception test was analazed.

The results obtained were as followed:

1. Heat transfer characteristcs of fibers effected on the Qmax of insulating nonwovens.
2. Moisture transport properties of fibers effected considerably on the Qmax of nonwovens and
the increasing rate of Qmax by increasing moisture content was much higher at wool than

polyester.

3. As a result of subjective perception test, subjective warm/cool touch and wettness of wool
nonwoven was increased obviously by increasing moisture content.

4. At the same moisture content, wool nonwoven showed higher subjective cool touch and

wetness than polyester.

5. In the physical properties of nonwovens, thickness was the most effective factor on the

Qmax of insulating nonwovens.
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(Table 1) Characteristics of the Commercial Nonwoven Samples

Sample Fiber Fiber Thick- Weight Solidity Porosity Air Compressional
Fineness ness Permeability Resilience

(denier)  (107%m) (10"%kg/md) (%) (%) (cc/em’/sec) (%)
NF 450 polyester 1,2&3 0.7 4.80 0.49 99.51 986 79.20
NF 650 polyester 1,2&3 1.0 6.00 0.43 99,57 846 92.75
NF 950 polyester 1,2&3 1.6 9.00 0.41 99,59 820 85. 88
UN4231 polyester 1,2&3 0.6 9.00 1.08 98.92 854 77.12
UN4251 polyester 1,2&3 0.8 13.00 1.17 98.83 647 84.21
UN6251 polyester 1,2&3 1.0 17.00 1.23 98.77 635 83.00
KW 90 wool 0.9 9.00 0.76 99, 24 866 58. 26

e HE&2A, A8 FA, FA R A# 2=
of ol& & Aoz AN Y.

W

FAR) = ( )% 100

p AL

2V

EEE= Rl

c A8 9 HAH(m2)
: A2Y FA(m)
A5 RAlkg)
D AH 9=(kg/m3)

old, 100%IH 2HEE # Fo] 7FER
N Age w9 A4 T4 AAGE HE

oI},

3) 3715 (Air permeability)
KSK 0570 Frazier 2.2 &34t}

4) st ¥4 3] B8 (Compressional Resilience)
KSK 0815 #&e4& Alddez S4sgch

3. Qmax&3d

ANg9 Qmaxe ZAdE dAY d4dx &
A% %91 Thermo-Labo II& ol&3l¥oew 1
gddEE Fig. 13 2. o A g3 dF

& qt)e o 2L 4o d8 + v

a(t) = - ao + dy/dt

q71M, qlt): SLEE)F AR BFA
ol o] tAZHEQHe dHOoRHE ARE #Y
He d74K&W/md)

a0 : A4(c = 4.186%103] K m?)

dy: €99 2XHdeg)

dt: Al (sec)

4. NR9 TE&Y 3

AzA9 Qmaxgte 85cmXx85cme] Z7|E
ARE ZET 110TY B4 1A #AzZAz
F AEEA 2% Wsed o Qmax
242 93, 4 ARE 005% AVGHA &
g 1A FAF Aol FEAd Fo o
o £E& AANYG. 1 F, AFVNE AS
o ARAIIEAN FEGHo] AzAg FA
o] 0%, 15%, 25%, 35%, 50%, 100%7} € w71A]
ANALER FFS FAT AP, T A
NEE9 QmaxE A ZHstHct

5. M=td

A4 A4 SW-1028)8 AE3Ho
Ngg Huuxe 34 13, 33), 53], 108 M=

- 127 -



4 g8 A 84 15 1999

stgdoh AlE9 ZVE 30x30cmE YT, Al
Ae ABAAGEFGHE-ALAD)E A-E3
At AgzAE¢ By, dels 1282 3x
FFE 2FY6G7L), AAEEE 008%8oH
AgerE 30+2CHh

Thermalg ] Temp.
Insulator B —>Se2‘spor
L g = eat Source
Specime axREREEE (Copper Plate)
Waterd onst.
» $em . Plate
7 P

Fig.1 A device for measuring transient
heat conduction.

6. FUY HE2d

gc]

SHAl

Thermo-Labo [[2 #A 3§ Qmaxst F34
5248 %Y dude A= A8 =%
vl 2 (paired test)ol]l 9@ TFFHALE 4AA3
Rt MR 21~%49 i B THO
2N AA ARFT ddz 498 2F9Y A8E
Jgas Evtgez AHA WEaAg LYz
9 s87e Aol Ba thsel sFel uet
A BASES sy

7. BAEY WY

ool gF #THAY dHolHe 4

#(Scheffe)s] ¥Wol o8] M3t AP
o #ddge wde HEd 9% &9& o
u] 3} Zk(degree of preference)q] aio] <) &)
F4EY O AEFYe gL g

@i = Xi .. /tn

q71AM, xi ..
A9 By §

Z Ao o Aded B3

t: A=
n: JPa

m 2 2 23

1. M7Q HHEEHO0| Qmax0l 0jxl= I&

Beg RAxo dAde 4o Qmaxol 7
T 9%E golrny Hsd A=A Qmax

243 olg IAEE(k 10kcal/
“h-T), €4gAFM; kca/m®-h-T), B
(warmability; %)59 & dEHEEA9
E(Hys, dLo, 1994; 4385, L,
1996; Z3l<;, 1998)3% ®lwsle] <Table 2>0l
AAZAT 2 A3, Qmaxst 7 F@BAS}
w2 dAYEAE S dAGASEAN JHAFE
r=0550]8le0, T dALEAN A JAAA
E ARy dAEEE r=05109, H&ge
r=0502.2 JEgog. oA, dfe dIEH
A EAxE, gA9AF, B82S Qmaxdl
d&gg vAY 1 F dALAS7 Qmaxs}t b

4 o B mp X
o

wEA vEIE
+2 FHt 27} &dg) Adol, s £&50kt
+1 Pt 27} R ARITY, R H56

RSN

e Aol7t sict
ZErt 271 o7 whEsic), oR} &Skt
FZHrt 271 4] ukssiet, 45 Azskct

- 128 -



| 22 $AXY HELYP e 9%

(Table 2) Heat Transfer Characteristics of Nonwovens.

Sample k h Warmability Qmax
(10%keal/m - h - ) (keal/m’ - b - T) (%) (kW/m’)
NF 450 4.62 6.59 52.42 0.016
NF 650 4.76 4,76 61.28 0.015
NF 950 4,98 3.12 60. 88 0.010
UN 4231 4,55 7.58 56. 24 0.014
UN 4251 4.93 6.16 63.26 0.013
UN 6251 4.17 4.17 63.04 0.014
KW 90 4,57 5.08 58. 86 0.015
T ABnEA) 558 ¢ o o3t Fgo] FolAFLE RAXLY FH

2. 7Y TR U &4F 540l Qmaxoi
ojxl= o8

<Table 3>& A& #F4& wWld w2
QmaxE &g ZAFoltd <Table 3> A
= Hig} o] BE ABoA FFgo| ETota
F& Qmax7t Z7+8tHth Qmaxe F71&&
ANadz vmE HW, NF7} 227~280%7F 2
7bet 3, UNe| 221~320% Z7hstgen, =
FAFEA KW ASE A0%2 7tF ®el
Z713l ek olA¥ NFY UNel uls] KW9
F7t&o] & ol FAXE FAFI e
AR A Aol WRroz Y £ gl
23 Zed2dz H4{H2 olFold NF¢
UNA g9 ZA$+E A7 88 A9 &
F3A R, FAX FRUYdA &
gH3tA =Hol AN FWo A3
o] o] Ak 2y, AU B A
48 KWAIES A&7 g4738

2
Ty

H O
=
P =)
TS

EAste #E9] Yol BelAnz ANg FW9
dAE7} F718HA Eoh A& Qmax: A E
B €3 FAgo g&jnz(gLd F,
1995) KWAI 59 Qmax9 %7180 v ¥
Gn AZdd g2y, A4 s2AY 54
< Qmaxel B2 9%< HS ¢ F Uk
3, U554 9%¢ BRE) AAstd A
€34 W& Qmaxe ¥IE FAHF Ane
<Table 4>9 Zt}. AEIUF7} ZHE4E &
E AEE Qmax7t %7 #ase A%L Y
WAY. o]A 3 Qmax7t #4F olF2E AA,
ANge] BHEAY W¥3lg & 4 ded, A"
o 98t FAMHIE BFH FAX HHd
23E YA GEo|(REA, 1997), EA
© Mg uiake] oste MHRst Mz o4A
2Ax S FAst F71322 Qmaxts ZAdE
Aog2 AZIAGREETS, 1986 HMAE,
1991, 1991; X®EA, 1997). Ag3Fd w&
Qmax? ZAE&E AEYUE s 29, g
o ~eH|2¢) UNe| 14~21%, + 20~27%7}

(Table 3) Qmax of Nonwovens at Various Moisture Contents(kW/m?).

isture Content
Sample (%) 0 30 50 75 100

NF 450 0.016 0.021 0.032 0.037 0. 041
NF 650 0.015 0. 020 0.029 0.030 0.034
NF 950 0.010 0.019 0.024 0. 025 0.028
UN 4231 0.014 0. 026 0, 030 0. 041 0. 046
UN 4251 0.013 0. 024 0. 029 0. 034 0. 035
UN 6251 0. 014 0. 022 0. 028 0,030 0. 031
KW 90 0.015 0. 036 0.041 0. 060 0. 081
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(Table 4) Qmax of Nonwovens by Washing Cycles(kW/m?).

shing times
SR 0 1 3 5 10
NF 450 0.016 0. 016 0. 016 0.013 0. 012
NF 650 0.015 0.014 0.013 0.012 0.011
NF 950 0.010 0.010 0. 009 0. 008 0. 008
UN 4231 0.014 0.014 0.013 0.012 0,012
UN 4251 0,013 0.013 0.012 0.012 0. 011
UN 6251 0.014 0.013 0.012 0.011 0.011
KW 90 0.015 0.012 0.012 0.012 0.013
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(Table 5) Warmability(%)

of Nonwovens by Washing Cycles.

shing times

P 0 1 3 5 10
NF 450 52. 42 52. 10 52.10 53.37 55. 26
NF 650 61.28 60. 59 61.97 62. 32 63. 36
NF 950 60. 88 60. 88 60. 88 62. 88 61. 88
UN 4231 56. 24 56. 24 57.17 57.17 56. 86
UN 4251 63. 26 63. 26 63. 26 63. 60 63. 60
UN 6251 63. 04 62. 70 62.70 63. 04 63.38
KW 90 58. 86 60. 53 60. 53 60. 53 60. 19
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