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Abstract

The purpose of this study was to examine the relationship between the weight of seasonal garments worn
by Korean women in their daily lives and thermal insulation. We selected a total of 121 garments(13 kinds
of Under garments, 51 Upper garments, 32 Lower garments, 15 Headgear, 10 Gloves - Footgear) based on
our previous survey using questionnaire and interview. Thermal insulation of single garment was measured
with a thermal manikin. Also we measured garment weight, covering area, thickness, air permeability on
the each garment(chamber air temperature: 21.5+0.5°C, humidity: 50+5%R.H. air speed: 0.15m/s). The
results are as follow: The very strong positive correlation(r=0.9035, p<.01) was recognized between the
weight of single garment and thermal insulation. The regression equation of thermal insulation can be
represented as follows: Thermal Insulation(clo)=0.03+0.0004xGarment Weight(g)(r2=().820, SEE =0.059)
There are significant differences in the thermal insulation and garment weight by season and garment
type(p<.05). The each garment category's thermal insulation and garment weight has as follows: Under
garment(0.06clo, 89g), Blouse * Shirt - T-shirt(0.13clo, 200g), Cardigan - Sweater * Vest(0.14clo, 287g), Coat -
Jacket - Jumper(0.41clo, 890g), Skirt(0.16clo, 276g), Trousers(0.20clo, 438g), Headgear(0.03clo, 102g),
Gloves « Footgear(0.03clo, 33g).
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lation

L{clo)=The resistance of the air film

Tain=Thermal manikin's 20 thermal zones average
temperature(°C)

T.m=Ambient average temperature("C)

Q=Heat flux{W), A=Thermal manikin's body surface
arca(mz)

6.45=Constant for converting unit from (m2 °CYW to
clo

Table 1. The temperature of 20 thermal zones

1 Face 344 11 Stomach 359
2 Head 345 12 Back 347
3 R Upper Arm 339 13 R Hip 327
4 L Upper Arm 339 14 L Hip 327
5 R Forearm 320 15 R Thigh 338
6 L. Forearm 32.0 16 L Thigh 33.8
7 R Hand 325 17 R Calf 310
8 L Hand 325 18 L Calf 31.0
9 Chest 345 19 R Foot 325
10 Shoulder 347 I 20 L Foot 325
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Table 2. Survey period and respondent's age distribution

54

34

33 341

Summer(July-August)

2005.7.29~8.7 106

40 41 41 290

Winter{January-February)

2005.1.27~2.2 7

30 11 194
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Table 3. The characteristics of the each single garment

(1) UNDER GARMENT
Ul S |Pantics Cotton100 0.02 28 15 0.55 574 20.02
uz SP | All-in-one Nylon, PU, etc 0.07 186 29 1.37 216.3 -0.03
U3 SP |stip PET 012 92 46 1.30 3453 0.05
U4 W | Brassiere-Padding Nylon, PU 0.02 47 4 4.15 61.0 -0.03
U5 W | Panties Cotton100 0.01 2 13 036 195.7 0.03
U6 W |Brassiere-Lace Cotton, 0.02 36 4 0.87 305.0 0.02
Nylon, PU
U7 W |Underwearsleeveless, o 0100 0.03 58 23 0.60 1257 | 002
string top
Under Trousers,
Us W Cotton160 0.05 76 25 1.60 129.7 0.01
U9 W | Girdle-Mid. caif L. Nylon, PU 0.06 119 25 1.73 1760 0.02
U0 | W |Tights-underwear Cotton 007 | 140 | 46 0.68 179 | -002
Spandex
vl w  Underwearsleeveless, ) 0 100 007 | 7 2 0.63 124.0 0.01
shirts
U1z W |Long johns(pants) Cotton100 0.10 139 43 1.50 86.8 0.01
Ui3 W |Long johns(Upper wear) | Cottonl00 0.11 151 42 0.74 86.8 0.02

MEAN(S.D.} 0.06(0.04) | 89(52) | 26(15) |1.24(0.99)| 148.3(97.0) -0.01(0.03)
(2) UPPER GARMENT (BLOUSE - SHIRT * T-SHIRT)

SBT1 S Blouse-Sleeveless Cotton100 0.04 61 25 0.28 76.7 -0.01
spr2 | s | TshirtHalf sleeves, Cotton100 0.06 80 30 0.52 198.0 0.00
shirts collar
SBT3 | S |T-shirt-Sleeveless Cotton65, PET35| 006 | 120 | 26 0.95 67.1 -0.02
SBT4 | S |Shirt-Half sleeves Cotton100 0.07 77 28 025 633 001
SBTS | S I{Shm'ﬁalf sleeves, Boat | (- ton100 008 | us | 31 0.77 1447 0.00
SBT6 S | Sweater-Half sleeves, V-N. ! Cotton100 0.08 144 27 1.26 2333 -0.01
spr7 | s | [shirt-Half sleeves, Cotton100 009 | 141 | 34 0.70 84.7 0.00
Round N.
SBT8 | S |Shir-Half sleeves Cotton100 012 | 191 39 051 440 0.01
SBT9 | S |Shin-Half sleeves, thick  |Rayon70, DR30 | 0.14 | 226 | 39 041 488 0.02
SBTI0 | SP |Tshirt-Sleeveless, String | PET90, PU10 0.06 60 23 0.46 1317 001

N.: Neckline, L.: Line, Season: S(Summer), SP(Spring), W({Winter) % Measured thermai msulatlon—Estlmated thermal insulation:
The estimated thermal insulation was calculated by the formula: Thermal msulauon(m °CW)=0.03+0.0004xGarment Weight(g)
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Table 3. Continued

"l:;shixt-wngmsleé;es, Cotton70
SBTLL | P | me PET30 0.11 229 42 0.97 516 -0.01
SBT12 | SP |Blouse-Long sleeves PET100 0.19 207 51 0.28 254 0.08
SBT13 | sp | Lshir-Long sleeves, PET100 019 | 341 | 51 0.92 62.9 0.02
shirts collar, loose
SBT14 | SP |Shirt-Long sleeves Cotton100 023 267 57 033 136 0.09
T-shirt-Long sleeves, Cotton50
SBTIS | W | Acryliesd 0.20 274 50 0.80 419 0.06
SBTI6 | w |LShirt-Long sleeves, PET100 026 | 417 | 48 255 T4 0.06
hood, loose
SBT17 | W |Shir-Long sleeves Wooll00 022 457 54 135 36.3 001
MEAN(S.D)  |0.13(0.07)[200(121)] 39(11) | 0.78(0.57) | 82.1(60.7) |0.02(0.03)
(3) UPPER GARMENT (CARDIGAN + SWEATER - VEST)
¢SVl | S |Bolero Actylic PET 0.01 92 14 1.66 609.0 -0.06
csvy | g |CardiganHalfsleeves, ppp o, 0.07 177 | 26 139 1139 -0.03
Round N.
CSV3 | S |SweaterHalf sleeves, V-N. | Cotton100 0.08 144 | 272 1.26 2333 001
CSV4 | SP |Vest-BoatN. PET100 0.03 104 18 121 239.7 0.04
CSVS | SP |Vest-zipper PET100 0.12 206 31 0.64 64 0.01
csve | sp |Sweater-Longsleeves, o100 012 | 266 | 42 123 79.4 002
Round N.
Cardigan-Long sleeves, Acrylic51 §
csv7 | sP U G Wooldo 0.12 2771 36 1.83 126.0 0.02
Cardigan-Long sleeves, Wool5 ¥
CsV8 | S | Acylics0 0.20 454 50 155 1230 0.0
CSV9 | W {Vest-Knit, Round N. Wool50 0.11 171 28 1.16 166.7 0.01
Acrylic 50
Sweater-Long sleeves, Wool77 5 g}
CSVI0 | W | R e Nylon33 0.12 283 42 2.03 1170 0.02
‘Wool52,
csvil | w o |Sweater-Half sleeves, Rayon37, 014 | 211 36 147 437 0.03
Turtle N.
Nylonil
Sweater-Long sleeves, Cotton50,
csviz| wo | MR Rayon38, PUS 0.14 214 37 131 135.7 0.02
Cardigan-Long sleeves, Cotton50,
CSVI3 | W | Bt Acryliost 0.16 259 4 132 87.8 0.03
CSV14| W |Vestzipper, Padding Nylon100 0.19 446 ) 1< 03 002
CSVI5| W |Shawl Cashmere 100 022 213 47 0.63 250.7 0.10
csvie| w |Sweater-Long sleeves, Cotton100 0.22 322 42 3.68 138.3 0.06
Round N.
Cardigan-Long sleeves Wool80 N
CSVI7 | W | R s Nylon20 022 504 51 3.60 119.3 0.01
Cardigan-Long sleeves, Wool, Acrylic y
csvig | wo | M blonding 028 834 57 3.63 68.9 0.08
MEANGS.D)  |0.14(0.07)[287(179)] 37(11) | 1.74(0.97) | 147.7(135.2) | 0.00(0.04)

~178 -



IHE0HI2!

(4) UPPER GARMENT (COAT - JACKET - JUMPER)

cmn S [Jacket-V-neckline PET100 0.16 301 4 0.84 2260 0.0

cm SP |Jacket Cotton100 0.15 406 43 049 2.7 0.04

Cli3 SP  |Jacket-Tailored, Lining PETS55, Wool 45 0.24 616 50 0.73 7.8 -0.04
Jumper-Hood, training Nyl

cI4 SP | wear, yt;’“ . 0.28 530 56 0.69 0.1 0.04
Lining(mesh) Waterproo

cIrs SP  |Jumper-Hood, long, lining | PET6 Cotton35 | 0.3 593 62 1.09 15 0.04
Coat-Mid. Calf, Trench

ClI6 SP | coat, Wool blending 0.44 842 72 0.61 1.2 0.07
Lining

CIi7 W |Jacket-Tailored, Lining Wooll00 021 700 42 245 26.9 -0.10

CIIs W [Coat-Mid. Calf, Lining | Wool100 0.34 856 58 r 2.39 | 13.0 0.03

cI9 w  |Coat-Hood, Padding, Nylon63, PU37 | 038 | 687 63 2.88 2.6 0.08
Lining

cio | w  |fumper-Hood, duck down, | by o 0.43 834 58 10.76 0.4 0.07
Lining

conn | w o |CoatKnee N, Duffle, w00 Nylonto| 053 | 1237 | 67 | 201 102 0.01
Lining

cme | w |CoatMid Calf, Tailored, |y 1100 0.54 1310 | 72 254 85 0.01
Lining

CI13 | W [Coat-Mid. Calf, Lining | Wool, Angora 0.60 967 72 1.94 16.8 0.18
Coat-Mid. Calf,

CH4 | W |fur overcoat, PET100 060 | 2083 | 75 1.82 0.2 0.26
Lining

CI15 | W |CoatKnee N., Lining PET100 0.61 738 68 462 0.6 028

CJI6 W | Coat-Ankle L., Lining(silk) | Wool100 0.72 1533 80 2.38 9.0 0.08

MEANGS.D)  |041(0.18)[890(456)| 61(12) |245248)| 21.2(55.1) [ 0.02(0.12)

(5) LOWER GARMENT (SKIRT)

St S |Skirt-Mini L. Cotton100 0.09 227 21 0.64 91 0.3

s2 s |SkrtKnee L, Hline, o0 pRT 013 | 146 | 32 0.47 25 0.04
Lining

S3 S |One-piece (Half sleeves) | Cotion100 0.15 219 55 035 771 0.03

sS4 g |Skir-Knee N., PET100 0.16 294 18 045 13.1 0.0t
Chiffon, Lining

85 S |One-piece (Sleeveless) Cotton100 0.19 287 51 0.47 4.8 0.05

S6 gp |Skit-Knee N, H-Line, |0 o0 0.12 195 32 0.49 6.6 0.01
Lining

s7 sp  Skin-Knee N, H-Line, ) Cotton93 o10 | 311 | 32 | 09 19 | -008
Jean PETS ]

S8 SP iﬁg;nee N, Tiered skirt, | - o0 PET 020 169 35 042 332 0.10
Skirt-Mid. Calf,

S9 SP |Pleated skirt, PETS5, Woold5 | 023 285 42 0.46 200 0.09
Lining
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Wooll00

Table 3. Continued

253

Kirt-Knee L., SIit 13 7 0.00
S11 W |Skirt-Knee N, Lining Wool 100 0.17 357 1.64 0.00
Skirt-Knee N., Wrap,
s12 W | Wool, Wool30, 019 | s10 | 34 1.50 95 0.04
Lini Nylon10
ining
MEAN(SD)  |0.16(0.04)[276(101)] 36(9) |0.76(0.43)| 16.8(20.8) |0.01(0.05)
(6) LOWER GARMENT (TROUSERS) ‘
Ti S [ Trouser-Mini Cotton 100 0.07 217 18 0.46 26 -0.05
T2 S | Trouser-A three quarter N. |Nylon87, PU13 0.09 209 40 0.34 6.3 -0.02
T3 S |Trouser-Knee N. Cotton100 0.12 259 30 0.60 10.1 -0.01
T4 S | Trouser-Ankle L.,boots cut | Cotton100 0.19 251 44 047 48 0.06
s SP | Trouser-Jean, Straight Cotton100 0.18 606 44 097 1.7 -0.09
T6 gp | TrowserrJean, Semi-bo0ts | coon1o0 018 | 615 | 44 | 095 42 | 010
7 SP | Trouser-Boots cut, long PET100 0.20 303 44 0.65 70.3 0.05
T8 SP | Trouser-Cotton, Straight Cotton100 022 407 44 0.58 6.2 0.03
9 SP | Trouser-training wear Cotton100 023 401 44 097 682 0.04
Tio SP | Trouser-Cotton, long Cotton100 0.23 588 45 0.62 6.4 -0.04
TH sp | Trouser-uaining wear PET 027 | 323 | 45 0.89 0.4 0.11
Lining(mesh), water proof
Ti2 W | Trouser-Jean, Straight Cotton100 0.16 657 44 1.08 2.5 -0.13
T13 w | Lrouser-thin corduroy, | n109 020 | 402 | 43 1.20 77 0.01
Straight
T14 w | Lrouser-thick corduroy, ¢ 1100 021 | 471 | 43 167 70 | -001
Straight
Ti3 W | Trouser-Cotton flannel PET97, PU3 0.22 376 43 1.07 84 0.04
Ti6 | w |oouserWool, Wool100 022 | 527 | 43 | 151 99 | 002
Semi-boots cut, Lining
T17 w | Trouser-Wool, Straight, Iy 109 025 | 492 43 1.04 92 0.02
Lining
Tis | w |(rouserarctic gament, | 025 | 688 | 45 | 144 149 | -006
Lining
TI9 W |Trouser- Straight, Lining | Woold0, PET60 | 0.27 414 43 L1 17.0 0.07
T20 w | [rouser-Wool, Baggy-pants, | Wool3s, 0.29 s60 | 45 151 16.7 0.04
Lining Nylon12
MEAN(S.D)  |0.20(0.06)[438(150)| 42(6) |0.96(0.39)| 13.7(19.5) |0.00(0.06)
(7) HEADGEAR
CHMI1 | S [Hat Cotton blending | 0.03 94 7 0.41 425 -0.02
CHM2 | SP |Scarf-Silk, thin Silk100 0.02 15 3 0.1 788.3 -0.03
CHM3 | SP |Scarf-Silk, thick Silk100 0.02 56 4 0.17 103.0 -0.04
CHM4 | SP |Hat Cotton100 0.02 76 5 0.70 5.1 0.13
CHMS5 | W [Mask Cotion100 0.01 6 ] 186 320 0.01
(gauze)
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CHM6 W | Knit Hat Acrylic ,Wool 0.02 91 5 3.27 89.0 -0.01
CHM7 W |Cap Cotton .03 78 4 1.06 25.0 0.04
CHMS | W |Muffler Cashmere100 0.03 121 5 205 54.9 -0.02
CHM9 W | Windproof, Hood, hat Cotton/PET 004 | 152 11 036 | 33 0.02
CHMI0| W |Knit Cap g’;’l‘;‘n%imo 005 | 20 4 170 5153 -0.06
CHM11{ W |Winter cap (detachable) PET100 0.05 183 11 2.16 65.1 0.07
CHMI12, W | Winter cap, Hood Cotton/PET 0.05 196 11 1.72 88.2 0.04
CHMI3| W |Muffler-Knit, Wool m‘gﬁaﬁo 006 | 105 | 6 214 5150 | -002
CHM14| - Wig-Short hair* Rrayon 0.03 107 4 - - -0.03
CHM15; - |Wig-Long hair* Rayon 0.06 237 8 - - -0.04
MEAN(S.D.) 0.03(0.02)| 102(67) | 6(3) | 1.36(0.97) 39.0(2538) -0.04(0.02)
(8) GLOVES - FOOTGEAR
GPS1 SP | Stockings- pantalon Nylo PU 0.01 18 7 0.28 3493 | -0.03
GPS2 SP | Outer socks Nylon PU 0.02 4 4 0.68 377.0 -0.01
GPS3 SP | Stockings Nylon PU 0.02 14 35 0.28 3453 -0.02
GPS4 SP | Pantyhose Nylon PU 0.03 24 53 027 3493 -0.01
GPS5 SP | Pantyhose, opacity Nylon PU 0.07 49 53 1.06 297.0 0.02
GPS6 W |Socks-Ankle L. Cotton, Spandex | 0.01 21 7 2.14 167.0 -0.03
GPS7 W [Socks-Calf L. Cotton, Spandex 0.02 41 18 242 2530 -0.03
GPS8 W | Gloves-Leather Sheepskin 0.02 }—‘ 42 5 0.84 - -0.03
GPS9 | W {Tglliir‘;kbig;;":qsuipmm) - 0.02 65 6 2.29 243 -0.04
GPS10 W Gloves-Knit - 0.03 54 5 4.17 117.0 -0.02
MEAN(S.D.) 0.03(0.02)| 33(20) | 19(20) | 1.44(1.28) 1253.7(142.2)|-0.02(0.02)
MEAN 0.15 313 35 1.34 96.7 -0.00
Total 121 Items, 8 Garment Category
S.D. 0.14 323 19 1.27 1351 0.60
*: It was excluded in analyzing data by season.
BGEET ARE o8 F AL 0¥ neds  Aznedsd gIReA Aot HoA7 YT
TR X M7 7P Hed, ol Wiie)] o] Fo AEH B2 B - ALY oE ulg] BaEo] vl
Ae A SARAMTE ol Had Ao 7 7&'% 1, FEHA 0] #2210 = UERTHp<05). 9
lZATA FHAT AR Uivle ALH 9% FAE ALE A50] dF - 34 JERT {9 }

F7h TS 27 W2 Aeg Akgdch
A wet ddejEe] negy R #d <l
7} 7k i}°}7¥ A=A “ﬁ%iﬂ $shed v} - &

=13
=

4 GEFL AYANT B F oa7l DL B i) 2
2HgA =) A}-‘?:@ e Y 6}912-‘3? 1 A3 <Table

R
AN AL B &

55, 358 5

A7 et 7)1 F3d,

1 FAAHp<.05). U e B g 8o

A <zt A AR Ao/t T3l B A E %‘-‘)r

WA o) wge o8]} A Wbyt Hx 2

,Lo}z 2ol ol g Aol £ o] dgS mal
2 Azbdch B3 AR $4 348 A4,

ZH 2o 7+ A5k (Nevins & Gagge, 1973) A3 A

gaAeEE A5 v o8-e o] A3 §



10 st=a0lFel okl Vol. 33 No. 2, 2009

Table 4. The resuit of correlation analysis of thermal insulation and it's related factors

Thermal insulation

R ok
(clo) 0.417

0.837**

*p< 01

Table 5. The result of regression analysis of thermal insulation and garment weight

. 23.268** 541.397**
#
Garment weight(g) 0.820 0.818 0.059 0.905* (p<01) (p<01)
Thermal insulation(clo)= 0.03+0.0004 x garment Weight{g) ............ccccruuu <Egq. 2>
#¥p<.01

Table 6. The difference of thermal insulation and its related factors by season

1. S: n=23 0.10(0.05) 174( 79) 32(11) 0.69(0.38) 101.3(135.4) -0.00(0.03)

2. SP: n=28 0.18(0.17) 355(192)* 43(11)° 0.83(0.38)° 59.5( 85.6) 0.01(0.06)

3. W: n=45 0.23(0.14)° 491(425) 44(17y° 1.98(1.69)° 62.3( 73.3) 0.01(0.08)
F-value 8.277% 7.944% 5.296* 1.571% 12.180 0.254

%8S: Summer, SP: Spring, W: Winter
The same letter means that they have not significant different by Duncan test(b<a), *p<.05
Values in parentheses mean standard deviation

Y Measured thermal 'mstzllation — Estimated thermal insulation: The estimated thermal insulation was calculated by the formula
Thermal insulation(m® "CW™)=0.03+0.0004xGarment Weight(g)

ag9leng 5. AL B 5 27} A BEAA 27 gho] & 57 2ERT & AFS B
YehtA] e Zleg gadd =, ole ZE - A7 - HAF @ ALE HYR B
2597 W& Ao AlgEHc) o B3 Ao 8
3. 2230 223 HY olxtel M- slold, LH- 2| ol frolzle gAT BedY, &%, fEHE,
o' Xlof | - B4 7FOE v oEB2Ed W A% Barh BE
- Bhelol A e 5%, FAN v oF

gYojES A - dol2 R, Beyy Hey o oF e,
H AR 2ol AW BT 209U £ B, B oga noy #d e uf - o A
(U3), 992(S3, S5H= F92 ER7e9, #a & olE AHB7] Y3 Tiest®: FRET. 527
W &7 98 9EL A 4 607, sl (he B5 Wz £5sgz, vg 39 2330
3670 & 9670 otolEl g Bao) Tk o A & & - 8 AY EFFE)E AN A AnEe
= <Table 7>3 2t} Adel= 3l vls)] HEAHF, 25 9oFol AR W 1370, 219 830, &
FA, F71FA o] #2A3HA (p<.05) ZH} 967 el E-& BAsH e, 2 AFAE <Table 9>
A BtelE Al g REslo ¢fe] aFoE o} o} 7}, Yo verie} 2y %, fEHY 3
ol Bed 2 Red A oxld fi FARA, o] F95A ZA(P<05) B FAE 7HFE 22 vhH,
MNEAR L AANBH O, <Table 8501 2 ZHE A 753 FsHA Wi p<.05). 2y TFF

Askitt. 423 A2 dee BeY, 3% 9 B fert eejun o 2 3% Bt
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Table 7. The difference of thermal insulation and its related factors by garment type

Sarment

(®

Upp‘z;fgg;’em 0.200.17) 399(399) 43317 1.58(1.61) 95.7(108.0)
L°Wf; fgg)"em 0.16(0.07) 336(182) 37( 9) 0.94(0.44) 29.4( 47.6)
t-value 1.527 s [ 27 2862% 4.132*

¥ Values in parentheses mean standard deviation *p<05

Table 8. The difference of thermatl insulation and its related factors by garment type and season

Thermal insulation | Garmcnt Weight |- Covering Area
, icloy A (%) lmm)
TLSin=15 0.09(0.05) 158( 79) " 3311’ 0.79(0.43)" 148.3(147.8)°
G‘;ﬁﬁi;t 2. SP: n=17 0.18(0.10)" 333(124)™ 45(14)° 0.90(0.45)° 85.1(100.8)™
3. W: n=28 0.27(0.20)° 568(503)" 47020)* 2.42(2.03)° 73.9 77.6)°
4.8: n=8 L 0.11(0.05)° 204( 83) " 30(11)° 0.50(0.10)° 132( 182
Gﬂ; . | 5-SPin=ll 0.2000.05)® 388(157)™ 41005 0.73(0.23)° 19.9( 26.2)°
6. W: n=17 0.17(0.08)° 365(206)" 38(09)™ 1.28(0.37)° 43.1( 632
F-value 5.030% | 4 3.520% 74524 | 4137
% Values in parentheses mean standard deviation *p<.05, S: Sumumer, SP: Spring, W: Winter
The same letter means that they have not significant difference by Duncan test(b<a)
4. H281 828 Y Qx| 2} o8P Y o %é%(Z) A - 29H - Z27156), A3 - Fde - =
Hld - 2 Fd), AR S), BRI, PlE) BE EEO), & 8
# v& DERe] g7 oJEFoE Lol Awpgict 7t

GRS Z7te] Hewy Hod AW AUAE A oB o] h3 Bed L FH Qe g ANOVA ¥
BE AR B B, o8-8 Aok B 41, Duncan test A3+ <Table 10>9] A A8k t},
°ﬂ et ERGeH S 6 9UE ARE AL 4+ U, £LFH()e AALR Hego] Wy e
ERE ETe] /e BAES AMES wed § FrRHA 0l & A%g BAT ¢, Mz - BEHg
UE Floje}. ofo] 7 U B2 SL 7)), "4?: - 55 25 7 - 298 - 27 /G By 2 B

Table 9. The difference of thermal insulation and its related factors by garment wearing type

Garment ; )
insulation . “Weight Th(l;kﬁ;:ss
ey (g
Und?; _gg;nent 0.06(0.04) 89( 2) 26(15) 123(1.03) | 1483(97.0) | -001(0.02) | 6.50(2.55)
Outf(:;l fg;l;lent 0.21(0.14) 420(338) 43(14) 1.35(1.37) 38.7(89.9) 0.01(0.07) 5.50(1.93)
t-value -8.145* -8.327* -4.065* -0.276 3.306* 0.932 1.665

3% Values in parentheses mean standard deviation *p<.05
Y Measured thermal insulation — Estimated thermal insulation: The estimated thermal insulation was calculated by the formula —
Thermal insulation(m’°CW* )=0.03+0.0004xGarment Weight(g)

Adt was calculated by the formula: (Thermal insulation(lde)/Garment weighi(g))x10,000
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Table 10. The result of analysis of variance for thermal insulation and its related factors

] , 0.06 0.13 0.14 0.41 0.16 0.20 0.03 0.03 "
The““a(icg)‘)s“‘a"‘m ©08) | ©0n | ©on | ©18) | 004 | ©os | ©o | ©op |
cd b,c b a b b d d
Garment 89 200 287 890 276 438 102 33 283895+
Weight (52 (121 (179) (456) (101) (150) ( 67) (20 ’
@ cd cd b, a bc b ed d
Covering 26 39 37 61 36 42 6 19 311045
Area (15 (1) 1D (12) 9 ( 6 3 ( 20) ’
{%) cd b,c b,c a b, b e ed
o 1.23 078 1.74 245 0.76 0.96 1.36 1.44 N
T‘“(Ckmflf)“ (1.03) 0.57) 0.97) (2.48) (0.43) 0.39) 0.97) (1.28) 3.489
ab b ab a b b ab a,b
Air 1483 82.1 1477 212 16.8 137 | 1790 2537 | gennn
Permeability 97.0) 607y | (1352) | (55.1) (20.8) 19.5) | (253.8) | (1422 :
(cm*/cm’/sec) ab b,c ab c ¢ ¢ ab a
001 0.02 0.00 0.02 0.01 0.00 0.04 0.02 1756+
* (0.03) (0.03) 0.04) 0.12) 0.05) (0.06) ©.02) 0.02) ‘
ab a ab a ab ab b ab
6.50 6.83 510 480 6.18 4.90 6.13 11.97 .
A (2.55) (1.59) (1.99) (1.31) (2.53) (157 670 | (1404 :
b b b b b b b a

1. Under garment, 2. Blouse - Shirt * T-shirt, 3. Cardigan - Sweater - Vest, 4. Coat - Jacket - Jumper, 5. Skirt, 6. Trousers, 7. Headgear,

8. Gloves - Footgear

The same letters mean that they have not significant difference by Duncan test(e<d<c<b<a)

% Measured thermal msuzlatlon — Estimated thermal insulation; The estimated thermal insulation was calculated by the formula —
Thermal insulation(m’ °cw! )=0.03+0.0004xGarment Weight(g)

At was calculated by the formula: (Thermal insulation(Ide)/Garment weight(g))x10,000(*p<.05, **p<.01)
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3.954d doE HE 222 0.10clo, Y&
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