B EEER B2 B1Y
Vol. 2, No. 1, October, 1969

BeRel FRREERS BIRE B
—Hldo| BEHRE P2~

AERER BHXE RYKBHE
THEESAFERIER

=Abstract=

A Study of Clothings for Cold Prevention.

—Protective Effects of Vinyl Sheet against Wind—

Sang Hwang Shim, M.D., Chul Hwan Cha, M.D.
Jong June Yoon, M.D. and Chung Hee Lee, M. D.

Department of Preventive Medicine, College of Medicine, Seoul National University.

Three combinations of cloths were evaluated for the protective effects of different kinds of clothings
in cold environments. Table 1 shows the components of the three models of clothings. A prototype
-was made by putting a sheet of vinyl at the middle layer of raw cotton in a fabric-quilt cloths.

A glove mannequin was covered by each of these cloths. The globes contained 1, 000 cc of hot water
about 40°C. Tele—thermisters were fixed in order to check the temperature of cloths space and water
temperature for evaluation of calorie-loss and climate of clothings.

Results are summarizeci as follows:

1) Without wind, there is no significant difference of air temperatures between ski-parka and quilt-
wear clothing. _ _

2) The prototype with vinyl sheet best protects against wind, the next is the ski-parka. Quilt-wear
protects the least.

3) It is well-known that a working-clothing needs not have any separate liners nor outers.

4) For innermost layer of a clothing preventing cold, a cotton-fabrics is recommended and a water-
proof cloths for outer layer.

5) Heat-loss was calculated from the cooling degrees of water. Calorie-loss was 910cal/m?%/hr.
when bared, but with the prototype of vinyl sheets the calorie-loss was 350cal/m?/hr. (38.5% of
bared). Quilt-wear and ski-parka were 380(41.8%) and 440 cal/m?/hr.(48.4%) respectively.

% ok ke AMMIRS] HH ABTHS o272 gl
# A ook &AMy Ml LBy FINSEA gl

ABE BT Rte) WA, L, WE R Pl A ME ks BES, WA KE BAE Huse
Gt FRABE RIUAEeD sd 2 BEe — WM S F AR QeHo. olsh o] Al
el eeloF ek e AlSE 2ol el 9l MBS BANE WA Bkl s Aigs)

il

rir

= hmel Ea R Es Ruld sk REE Eis) I —ES #RE st 448 BEste . $
This indistigation was partially supported by Grant of B OAMS olg o B ALY RERE 2 HEE
Seou} National University f(tissue insulation) Lisbol #RS FHSIm2A



—HBEEGT F28 B 1% 19694 10 A—

B MRS —F DRz Y At Sl &R
& ARIS) WEWISl Bt of-ed] MRSl HELEH
< mE W AR S BRT QAT B &
BAS w2 A€ BANE ol BE RURS AFE
FZ Hol $o0. FHTL KA BHRLL BT £H
#iRY REZHRE WHsle —Bos HRY #MEEE
¢ BEMO T BHY + At FRT BRI 69
2 REMHRES ohee 43 BRABHR EEY Ml
& BHEY S AP, TEel WAsi

B®AE

BB ATRBEEAAA AIdz #iRe A7H4
Bz Eoste R oo "hAozAe A
# 11, ER 13cm, FEEH 500cm? Q] Lol Wl EHER
E A o BHBRE 2% #ER 4+ AxE
o ORAET RS 1% 2

BB 258 988 49 4% 6um 2 3k
AT #5e 2 sta SRE frERtE kol

BEBL: EE BR17 & hpgRed & A9 W
B 4B (FA 0.05mm)E 2t
COBBRI: % Rl ABEE FRST ARE 498
LSRG T LS, ARE K M sEwe sy

bS] 8 BREZ 44 BHKT w23 %E8A
712 B #IR Ao)Y HABGS HEE A4 JAEF
Probes & ElEslgor] wta Bl = Probes & BlE
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£ E&HIAT

AL FfEse BH#L Freon Gas “22"5 FiAT K&
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—10°C, —20°C ¥ —30°C & —@sA BES F YA
et
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Table 1. Components of the Clothings Probes & M) FIESS BE(time constant)
& 2p= 39 n 2 g 3 .
Clothings I 1 I L 2Pz G ule BEBS #HAstY 3.8m/sec
20 g5 Hrststh. BREE ATRRE B
raw cotton | T&W ICO%ItOI}: nytl.%{l " #ite REY WEBAdA ATRBR=EZ 3 Bl
. v e
Materials ?:lt)tr?lcls_ ccl)?,t};?nf ¢ ?;a;elrc_lf)rogfr_s Probes & Tele-thermometer o] Bi#% #% Interval
fabrics cloths timer £ 55rulth 904 f HUE EkSIA o}
Weight
(gm) 130 145 160 BB R
Thickness 6 6 6 7D #ERRIR : —10°C, —20°C, —30°C ¢ &% ul3
(em) o Sle st e e Bl A7 BEHE A
Table 2. Cooling Amounts of Various Clothings at —10°C
Wind } Without wind l With wind
Clothings ‘ 1 I 0 I I i
Initial temperature| 39,2 39.7 9.6 | 405 415 39.5
Time 10(min) 4.5 2.8 3.7 5.1 4.1 6.0
20 5.6 3.8 4.9 6.1 4.2 7.6
30 67 4.8 6.3 7.9 5.7 9.5
40 8.1 6.2 8.0 9.4 7.2 10.8
50 8.9 6.9 8.8 13.7 8.3 12.4
60 9.4 7.6 9.6 14.8 9.5 13.7
70 10.1 8.3 10.5 15.5 10.5 14.6
80 ) 11.7 9.3 12.2 17.8 11.9 16.5
90 12.6 10.2 13.1 18.3 12.2 16.8
Mean=+S.D. 8.61-2.5 6.7142.4 ‘ 8.6+2.9 12.14+4.7 8.2+2.9 12.0%3.6
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Table 3. Cooling ‘Amounts of Various Clothings at —20°C
Wind ] Without wind | With wind
Clothings ] I I I ] I I I
Initial temperature 43.2 40.4 42.1 35.7 36.0 36.1
Time 10(min) 6.5 5.5 . 5.6 10.5 5.8 6.7
20 8.4 7.3 8.0 13.2 8.2 9.2
30 9.6 8.0 9.4 14.3 9.8 11:0
40 1.1 8.8 11.0 16.8 10.8 12.4
50 12.5 9.9 12.2 19.0 12.0 13.8
60" 13.6 11.0 13.7 921.6 13.7 15.8
70 14.7 12.0 15.0 93.4 15.0 17.2
80 16.3 13.3 16.6 2.1 15.9 18.3
90 17.2 13.9 17.4 25.8 17.2 19.8
Mean=+S. D. [ 12.243.4 10.042.7 12.143.8 | 18.745.1 12.0+3.6 13.8+4.1
" Table 4. Cooling Amount of Various Clothings at —30°C
Wind ] Without wind | With wind
Clothings { I I l ] I I |
Initial temperature | 39.6 303 | 33 40.3 40.5 40.4
Time 10(min) 8.0 6.2 7.2 11.3 8.0 8.9
20 9.6 8.3 9.1 13.5 9.5 11.1
30 11.0 9.8 10.9 15.4 11.0 13.2
40 12.8 1.0 12.9 17.3 12.8 15.1
50 14.5 12.5 150 - 19.3 14.4 17.1
60 15.9 13.8 16.6 22.1 16.8 20.0
70 ' 16.9 14.7 17.8 23.5 18.3 21.7
80 18.5 16.1 19.3 25.3 19.9 23.6
90 19.4 16.9 20.4 2.9 21.2 25.1
Mean=S. D. | 14.143.8 12.143.4 14.4+4.4 19.445.1 14.744.4 17.345.4

o B—#Etez ME BHsS ot

1) —10°C: vlido] Q1% Wl BEMIGT “I7olat
B 907 EEMETRRE(total cooling amounts)-&
12.6°C g ov] B TR (averager cooling amount):=
8.612.5°CAx HBRIWAT “I”= BIL 05k
MEETES 10.2°Co FHTH 6.722.4°CH. #
BOWTF “0)& BT 13.1°9Col F 8.612.9°C
T} (Table 2).

uledo] Q& wl ‘172 90T H 28 BETER
18.3°C iz F#12.1+4.7°C o “I7"& £4 12.2
°Cse} 8.242.9°C, “N”& 16.8°Cel 12.043.6°C g}
(Table 2).

2) —20°C: whto] Q& W& “ 172 2t TREE

17.2°Cel . FE# 12.243.4°C, “I": £% 13.9°C ¢
10.0£2.7°C, “H”& 17.4°C ¢+ 12.143.8°C g = vhad
o % = 0HFd MEETHE £ FHTHRRES
£ EIES Z.

3) —-30°C BugolA ulgho] gl g =is} gl w2 o}
ol &4 004 #9) MEETRE @ FYy THRAE
F Rpsld g4 2.

Lt #ifskcCheat-loss) : BhAe B9 EERLE Hi
HESIA T WERER 05k BETRS MRSk
—10°C ulato] Q18 W& #MR“[7e] 10.7°C ol “[”
T 9.7°Chen “I7¢ 12.3°Cgrt. uiddo] & v
= “179 16.5°C, “177} 14.2°C “l1 ”0] 17.0°C gl =}

—20°C 9 38, wpge]l fles “172 18.5°C, “I*
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Table 5. Cooling Degrees of Water and Calorie-loss
Temperature —10°C —20°C : [ —30°C
Wind 5 Cre 5 ¢ | B ¢
Cooling A 10.7 . 16.5 13.5 2.7 | 13.6 21.0
for S0min. 050y 1 9.7 14.2 11.3 15.1 11.8 18.8
12.3 17.0 14.5 17.3 15.4 20.5
Head I 380 590 480 705 495 5
oty 1 350 520 390 545 425 700
I 440 620 515 615 560 735
i S: without wind #* C: with wind
£ 11.3°C, “I”& 14.5°CR= whel Yed £% o £% #RE Jehiz 93¢ & ¢ AHFig
20.7°C, 15.1°C, 17.3°C $ieh. (Table 5) 1 2 3.

= —30°Col A& upgho] 91 Ml “1713.6°C,“I”  Initial Temp.
1L.8°C, “I” 15.4°C9x sigel Q¢ H|BAE 4% N
21.0°C, 18.8°C, 20.5°C $lt}(Table 5). &% o] && W
B, MpERY, BERAD REehd H5Rs 2

Ch #ARo k3 RBB4(Calorie-loss)B5IEE M
—10°C o] Bgel SlolA HIRHA o] 04 R 101
W48 910cal/m?/hr olgl om] HIRS FAML =
“1”0] 380cal/m?/hr o}k, “I7” 350cal/m?/hr, “II"
440cal/m?/br ¢ =+(Table 6).
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 Vari , . 20%c 1
Table ¢. Effects of Various Clothings at —10°C cooling
Amognts L . L
. Cooling Amounts Calorie~loss 10 20 30 40 50 60 70 80 90(min.}
Clothings for 90min (cal/m?/hr.) Time
Fig. 1. Cooling Amounts of Various
Bared 24.5 910(100%) Clothings at —10°C
I 10.7 . 380(41.® initial T
nitial Temp.
I 9.7 350(38.5)
i 12.3 440(48. 0
54
% #
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Clothings at —30°C
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Temperature -10°C -20°C
Clothings II jus) jug ping jus
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2slc ] : standard deviation’

Cooling
Amounts

Fig. 4. Average Cooling Amounts of
Various Clothings
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5 SR W T2 URCI™S €3 F3oz e
W 2T DA vige] §lE HRERSAAE HRA
fiel glolAl A9 %7t YRHCFig. ). 2=} & &
W 2o] Rl & A4S WE wde ¥ HRGEm
IDREEEI FRFig d). W ulge] e W=
—10°C Bhgell 4] BMARES %7 1.9°C, —20°C 4]
£ 2.2°CeA] P-value 0.22>P>0.1 24 HHEHS ol
BERET + ARA0. #3] ulgto] 3¢ Bl & B
e 2 BEE BET 4 91N —10°C 9 —30°C ol A
t &% 3.9°Co 4.8°CH #7} g9l 2 P-value 0.1>
P>0.0524) A (significant)slglem] —20°Col A=
2 #7} 6.7°C 4 Hola] 0.02>P>0.00 24 #] dJFe)
By B2+ highly significant - t}(Table 7). &3 »)

dige] gle #1178 2d A3 BREHATAAY
WRERE —20°Col4] upghe] A& wlnc) Hid
obAl . ZMI} 6.5°C 2A] 0.02>P>0.0010]% —30°C
o = 5.4°CC0.05>P>0.02), 28 —10°CelAl&
3.5°CC0. 1>P>0. 05024 whade] Hiwel] T BBEARE
o 7 JEs . 28 N YES Yo m 2 A (R
1) urge] Afeel K WREHKEY = —10°CY
Bl 1.5°C gl <kse] 0.3>P>0.20]0 ~—20°C oA
+ 2.0°C(0.2>P>0.1), 2gxm —30°CelAe, %+
2.5°C(0.3>P>0. )% o} webA wl Y@L %53 B
BRE el glgx & 4 JAS AR 19
EX7AE AKE 3 BARMEEREE ks
T 27BN ") 2B RER ) 7 2(Table1)

Table 7. Temperature Differences with or
without Vinyl Sheet

Diffence ’ I—1 { L —
Temp. (°C) | *Wind IE**Windl o]
—10 1.9 3.9 3.5 1.5
~20 2.2 6.7 6.5 2.0
~30 1.9 4.8 5.4 2.5
* s; without ** ¢ vﬁth

BRARIEC] 2EHRS Bl JE S @EY Bkl
s e ghg o2 I (Fig. 1, 2, 3).

28} o) A7 Rel glolAl —20°C BHEe] A (Fig. 2)
vhike] Qg w9} 918 wlo] £H 1.7°CE 0.4>P>0.3
24 2832 —30°CoAE 2.9°C, 0.3>P>0.2 24
non-Significant 3} ByRAKREE vheb L QU9 }. B
Fol ZHRE AANS W REHKREA 2D T R
Asd 2 e WA 2AAA . oHy We
ZEACI BEMS shka mRBEIE BkIER
b BRBRE AT KES RFEE 239wy
B skl '

& TeHelA R B ML SR fifke ¥
T e KE F e Mol 3 e ¥
I & gleow] FEE KIS HEE Wul ohw
ol¥elt} ofgle] Zel7] (baby sack), =A% Fuly
YORER YaEFe & M 460 BB R Ak
Insulation 3ol AHJHaA 29 4 glen, = BAL
o) 7] W Holi Befo] IS BRSO RETH obe
o PkolE Egol I 4 edzn Qe

BEEIE® & BiRe] BREBRC] YolA wmpame 5
Aot obeE GFREY BEAS BENT BEHd 9
AME REE BToz 3k ol T3, AT B
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AE S YYEHE ol HiEE HEY L7 9

on] BEENAE BEKI BEMeIh = RKE 5

B O4AET g F2EAlE Bz &4k B2
= fRMelnE BELKS FESF & #kl FA% %
st}

Lh #if%(heat-loss)pR7I2| LK

WA B9 Y Cooling rate = A9 =E ##
oA —@stA w0, 1, 19 molgeh  BRFAEe
oA g} mpabsbA 2 ghR ¢ 175 <17 B el d % Bkl
K BERpmye] £RE BEY + IR Bk
Aoty EmEe Agpe Pk JLBEACE
4oz e 2ARGERIG, 2 FFez W
E rulR(EERT. 1D HEE 2 o =5 58 A
olA] & FulRe] Yy #MiFko) Aok Bl 90
o #%9 #igigd(calorie-loss)E <dolnr] Hild &
o RESMLE MWom W%, BUEHMEY ARR
K& FHESQAE. EERAA 29 e ulgo] YIE
W7 gg o By —10°C @ —20°C BEAIAl &%
210cal (590—380)2} 225cal (705—480)4 © & £
HEHKe YR zH G “I1"e %£4£170cal (520—
350) 2 155cal (54539004 ol #hE¥§skel $1lch
ek BB A R v Al kel £ Tkl B
‘kdoa & A ez A K(calorie-
loss)& FZ(HM T, 1)) ABEGERII2T 84 A
Rom #3] & hHE & A vidmE ¥goE
A@RD) RS R olgd o BERKLE YR
E 4 QA =H(Table 5).

Ch) stslpREEe] RiBHD HE

e PR FREKRRES Ay Bt kel o
£ w9 £ HHES QUL AE HEEg H(Table
6). —10°C mAY BECIA Fel §1& Wt 904 F
obe] aEE o] 910cal/m?/hr et o] F Zifshed
BRI [.019 e %% 61.5%, 58.2%, 51.6%9
AEB%S BIEA F Aol Ak Taylor'™ = Alel
oA #E 1°C {ETE 47kg-cal/m?/hr 8] Calorie-
loss o} &l Aoz AN

ojo} #aeiul A& HERl A& #EEEF 1151 5cal/m?/hr
o #mEWEEe e Adolx R I"E 4L A
502.9cal/m?/hr o] kel UKo, “17¢. HBilEE
455.9cal/m*/hr, 2]a FHER“ 1”& 578.1cal/m®/hr 9|
Al BEHEK £% ZEIGT T + %

o]
BiRe) BORMQ BEHTE Rt €dE EER

E

REBARo 2 A HE e e HHRE A
o},

1) #Rg BisRs AdkEd JYE & AR
St BikMR EERHE AKE B T2 RS £
1 FEFoz wE FulgAE vige] 91& BB EE
HRERIES Watd & £H7T (K

2) &3 JE& HRz & iR died @& A9
Wl YRS denzAl RESRS o-E® HHEY
B RMES el ek

3) HEmpse) s, 27 e d9d 48.4%%
#EEKe] 99, e 4.8%A% FPl R
o el ¥ A wd-g Yol 38.5% 1 BMER
do] 818l
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