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Abstract

The purpose of this study was to investigate thermal environmental factors, thermal clothing
properties, and thermal sensation of the office workers in four selected office buildings in Seoul,
and to determine the effect of thermal environmental factors and clothing insulation to the
thermal sensation of the subjects. The subjects selected from each office were 5 males and 5
females at a time.

Thermal environmental factors(DBT, GT, RH, MRT, ET*) and clothing variables such as
clothing weight per body surface area(g/m?) and estimated clothing insulation values(clo)
were significantly different among each seasons(p<0.001). Means of ET* and estimated clothing
insulation values of each season were as follows;

Winter; 20.84°C ET* with 0.72 clo for male and 0.79 clo for female

Spring and fall; 23.65°C ET* with 0.59 clo for male and 0.68 clo for female

Summer; 26.00°C ET* with 0.47 clo for male and 0.53 clo for female.

In comparison these data with ASHRAE Standard, the subjects were predicted to feel comfort-
able in spring and fall, and slightly hot in summer and slightly cold in winter because of high
and low clo respectively. But the result of this survey showed more than 80% of the occupants
were thermally comfortable at a given environmental temperature and clo.
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4 o X 3.85 }' 3.49 4.14 I 4,04 4.79 4,43 4.39 4.43 4.56 416 4. 06 3.82 418

(o) | €0.95) | (0.86) | (0.82) 1€0.91)(€0.82) 1 €0.63) | €0.94) {(0.64) 1 (0.85) | (0.71) ] (1.31) | €0.99) | (L13)

u X 4.13 3.68 4.59% 4.33 494 4.85 4.65 4.89 4.88 4. 41 4.44 4.10 4.49

¢ (o) | (L24) (L10) | €0.56) | (113D ]€0.97) {€0.98) [ (L.22)]€0.90) | CLOT) | (1.0 | (L 44) | (L. 1D (1.32)
0.76 clo(2 AR o] 4 RS 049cloCesy 7. EBE REORMS Fal Tik 5
27e 0.80do(3H, 11 Ad7AXIelTh & Tk *X( )ﬁ‘ﬁ 2 )ﬁ%
o] clofti7h BE ol slo] tha %A YEhd o 407(1"10) 451(f15)
AL LFEo] HHate KM KE/ U B "; 4‘37(1'06) 4‘56(1'12)
ol L FES HEMO AEE el A L6 CL0D)
ol A Q& Rog Fo|Fh ) SN BN
75| 4.52(1.00) 4.71(102)
3.3 RAR XE &5 4.33(L11) 4.70(L11)
-}

HHHEAC #E U FAHKEY £ & j‘i 2222?22; jj?g?ég
& % EArHl WA AR THBHES K6 - ;_ 4’21(1'21) 4.55(1'21)
AT AR KEEN Y =408 FX% ga|  401¢108) £36(1.19)
YR oke sy iR diRRe o w £.30C131) 4.68(1.33)

A Y=300F7t s HE Y =50 - : . .
i‘i}*; O}O;);V i ﬁ;?)wﬁ?%ﬁ@i emi|  23200.59) 2420057
B BER|  3.4100.92) 3.29(0.93)
wBaAF L A

olg} e }pwow EH oo & A
mAEKRS HH FHEHE 3.0Ky<509 ¥
I ool HEHHERY A oA
of Mo E thiFI S /e HESNS B F
dvt, 2HBRHERYOS 2E goir 408

=
LA

=

#sla £ Figo] 429
“opzh mEE

17 ROl A

oz sfAgch

ol

5 U EREe] B KEA

s} 2
o8] 3 73

Fra oz ey -&;—ol v, 5

Hoz Kol 2y
.Qi Fslle A

BT HEAAL
ka7
vhE}

T
=
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705

507

FA &

30 %
R T S S S B B B O TE VIO

ags. 2% BABO AR B

v WERE el vla o yinh

2y HARKS FHi-FR AolE RKTH2
H8olA B F#e BHE FT7t il
Hig] zow BLkel zolE rY Hyol Jo
7b ZFe Aerd o A% SamEel de
< ¢ F Uk ol BAREERS FHl- T
&) Aol 49t dXse AAEA BERS

x®8. &5 U PG RSB BMEK

A et

6.0 W she}

w5 s

gxs g

49 A7t 0123 A UEhA ole F
®o] ®WEZ FEiol vlE FH L7% e A
2 & wads foh mE 593 FAA
o] £EK KES vad dBAAL FE
& & de A HANC T3 24 BA
BT OB B RRRS) AMRR(F8)E B
BE @A AN PC.001 oA =2 HHEABR
g Holm B3 257 EHEM BAR B
B WA BAK B MRS B
ole Aoz ekt

3.4 BREHER, ERE U
R A

BEBERS 28 3 BAH EHagEe A
BBtRE RONA B UiFE] HEHE &
ot BARES ARMMP001DQ EA M
BItRE Agol =gttt 22y BEGEE
Hl w2 ol r=0.321(MRTYIA r=0. 242

P A

1 2 3 4 5 6 7 8 9 10
dal| ®a| 2 | A& 5| m | @ | & g8 | @

1 1.000 .609 .600 622 .639 .540 619 993 .586 544
.702 739 .703 733 .698 701 .593 666 957
2 1.000 712 583 919 471 530 525 518 430
812 735 .635 .624 628 .565 575 .540
3 1.000 .768 .650 .591 .550 502 542 .500
.799 701 .680 .657 559 624 .555
4 1.000 737 .668 553 440 457 .426
' 751 .728 .646 .498 .538 .503
5 1.000 .729 .686 A51 502 .457
.827 725 .564 .614 595
6 1.000 649 .509 593 496
.743 .590 670 590
7 1.000 677 559 b1l
134 715 .650
8 1.000 660 .666
.759 .760
g 1.000 776
737
10 1.000

s 9 75 2A(n=468) = ZE RN PLO0IEES] Fo%r} AL

ol zt ; ¥ (n=464)
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£9. ARBTRS 5 U M5 AARIC AMAR (n=408)
e I
YA Y .
P I T I I I A S I L= R
BB
BT 0.253 0.199] 0.199| 0111} 0.190| 0.209 | 0.189] 0.343 | 0.390 | 0. 379
D % k% sk sk EX 33 - * EX 3 skkk *skok ok EX 23 &k
GT 0.308 0.238 1 0.232 0.140| 0.234} 0.240 0.2411 0.389 | 0.427 | 0. 421
SRk kK ok s,k ok % kKK sk ok k% ok sk ®kk sk ok
—0.030 | —0.002| 0.017 |—0.019] 0.014] 0.058 |—0.005| 0.082 | 0.143 | 0. 150
v 0.010 0.016 ] 0.019 |—0.030|{—0.027] 0.023 | 0.002] 0.097 | 0.108 | 0. 077
* *
MRT 0.321 0.244 | 0.236 0.149| 0.242| 0.242 0.256| 0.387 | 0.423 ] 0.419
sk ok *kk sk Kok skokok sk kok o skeakok ¢ koK
T* 0.242 0.193) 0.193 0.106] 0.185) 0.209 0.182 0.340 | 0.389 | 0. 381
E EX 2] *kk EX 3 * EE 2 3 Kakk Kk k Rk k kR **ﬂ
% (.05, #£.01, #xx.001
(ETelglt), ol Aldel ote fichel & olgn

oro
16 T

o] 7} ate] H A £ MBGRBClY wE
of fuEF7® (r=051)0 W&} e Qo s
Ao mErmgel A BRIl i
FEE B gl wslA pugkmete] 4
Mg w3 53] ok, Satel MfBS
r=0.379~04272 HE@®ih 714 =& A

=

#£102 A% 48 BHET AERBEHR
olo] MBIBGRE T AKES Aozt
& gelrEs 27 && AoR JHFEoe] M
BFEE AR okl o (r=0.35) HIK
e HEHBIE Boste] o yrelH (P (.05).
6,78 12H& BRStstaL tiF-2e] dolx P

o& Hel &ou} b

o

VU R R .7 e
Hlal &KMol e #EEl= gol Aol REIE
grel o] Ve NS Holxe AR &

(.05 k# olAtel EHEgy Efy M-S 2l
2 Mol =}

535l

F10. 251 B5EI ABREER AL HHEAK

102 r=060 ]
BEEERES AR Aol

Alo

o =

ks

1

t st el

i34 1 2 3 4 5 6 7 8 9 10 11 12
BB
DBT 0.350] 0.501| 0.368| 0.383| 0.347 |-0.020| 0.289|-0.080| 0.394 | 0.658 | 0.523 { 0.016
* KKk * * * * PrTs skok
GT 0.353| 0.477| 0.353| 0.280| 0.416 {-0.015| 0.246 (-0.349| 0.528 | 0.628 | 0.604 | 0.166
* *% * *% *|  Exx k% ok K
RH -0.0801-0.291 | -0.377{-0.384 | 0.180 |-0.052|-0.105 |-0.480 |-0.630 j 0.325 |~0.522 | 0.264
* * *|  kkx *x
MRT 0.3501 0.471] 0.353} 0.216 0.421 {-0.036]-0.268 |-0.274} 0.567 | 0.635 | 0.629 | 0.166
* *x * *k kx| kEE Kok Kk
ET* 0.365| 0.502 1 0.343} 0.385 0.340 [-0.027| 0.281 |-0.045| 0.218 | 0.665| 0.514 | 0.021
* ok * * * PEYS kK

* (.05, *%{ .01, =*xx<.001

(n =39)(n=40)(n=39)(n=39) (n=40) (n==40) (n=40) (n=3D) (n=39) (n=29) (n=39) (n=41)
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o —THEESITS AN #R ZE BEE
#AA BB FEE JHHAMEID.
AA AR ol & jmiEs}y) 918l Duncan's
Multiple Range Test & A3l #BRER
o] AR ZolE olr U

*x11. RBHETRS =8 —TRBEHW

Month | 11 [171,658.14 | 15,605. 29 | 214.22%**

df SS MS F

DBT

Month | 11 | 9,645.17 876.83 | 103.20%**
Error | 458 | 3,831.40 8. 50

GT .
Month | 11 | 6.793.65 617.60 | 65 11%**
Error | 458 | 4,344.66 9.49

RH

% 12 570 288 E£OBT, GT RH, MRT,
ET*)9] B3l F#o] FASo] Yz A
278 e BAE Brlde] Yuk o] o

23le] AR ARl mEEERe A% B
B/ & o nE MBEERIN B—st
A ARY AESol HAs &g

whebd AR MEEER, SKE AR
ol BAE mES st BEE A& ©
g Ade 2% BEH(1L 121 2 38), #
(45 100), BF AEHC 78 9D T
Bilo] AdY MBEEER ¥ KB HE
28 —TEESITOR AR (E1I), F
B/} Q4" E A”d a8 Adzne] 74

F13. ol o BREHARR ¥ HRE
ER; —TBEAHW

Error | 458 | 33,363.55 |  72.85

MRT
Month| 11 | 6303.83| 573.08 | 53.12%*
Error | 458 | 494103 10.79

ET*
Month | 11 | 2,620.97| 23827 | 117.37%%*
Error | 458 | 92081 2.03
#5001

#=12. BB SBHERS 2R ;Duncon’s
Multiple Range Test

0

(®o)
27 @D @ ¢
FERN SO I N
26 a  slip 292 832 &
8lab Glab
51 51p 341abd 7dp (‘é)
7:b 7 8= b a
5 a  s5lyp Sqa
150
24 | 9?’
44c 4. 41e 104c
23 01c 10 g 5_3‘40
14d
igi‘g 374 e
2 (11 ]d 104d 124f
33d 14de 114e ndag 37144
J 34d 4 g‘:{)
% fe 12qe
21 | 1qe 124 ¢ 2Je
14e 2dn
2<e 1 th
2 {12 le 1% ; 2
DBT GT MRT ET* RH

df SS MS |F-Value
DBT
Seasons 2 | 2,170.57 | 1,085.28|417.63%**
Error 467 | 1,213.57 2.59
GT
Seasons 2} 1,442.41 721. 21| 250, 94***
Error 467 | 1,342.17 2.87
RH

Seasons 2 |31, 210.96 {15,605. 48| 363.58***
Error 467 |20, 044. 46 42.92

MRT

Seasons 2 | 2,126.52 | 1,063, 26|423.61***
Error 467 | 1, 174.54 2.51
ET*
Seasons 2 12,383.58 | 1,191.79}476.84***
Error 467 | 1,167.19 2.49
clo-Male

Seasons 2 10.01 5. 011198 58***
Error 238 6.00 0.03

clo-Female
Seasons 2 2.84 1. 42| 57.25%%%
Error 224 5.56 0.03

C. Weight~Male
Seasons 2 10.25 5. 12(176.91%**
Error 238 6.89 0.03

C. Weight-Female
Seasons 2 4,62 2. 31| 61.23%**
Error 223 7.00 0.04

¥ .001
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# ¢} A}o]E Duncan’s Multiple Range Test

& orolmgiry, 0.255 &
I ORER SN REIER 4 BREO/L
ARRE RBIDT 28 AN A
HEEY QAN F4 A5S B8 mE
HRlo]l 3AIMAM wEF HEXI AR HAS = #ANE

(R1D. =
ol HFE ABMIT ME =

5 8(DBT, GT, MRT, ET*)

il 2 thgel &

B, 2F BB TAlely 4 AdEE 281
B9 zol7b AU
= XF BEH/ 7HE $531(3031%), o o

C~1.94°C

2 RH

AN HWTE #1645 565 (1987)/601

ol H¥ 2Els HFE BEHI P Eo}
(4900%) HEHBSS W FFE 230
AR RBEIEHS et w2 WEZt
w$e 2% BEMe A&kE(EKERE, REID
ol 7H& w1 EFE WMol Aol VR
shol BBRFE RS Wstel HARES 2HAF
oM AHI} BWHEET FAAZR & dda

2R B EHR(DBT, GT, MRT, RH, V, ET*)¢}
ERBEERER, REN BAHER e
Fg EEHE mES) s SASe] Max-
imum R? Improvement RegressionS 2 A] 3}
Ao Tz AL K15 gk &F
oAl BaERE M 2 IS X He
HE2E MRT=Z 221%9 #8WHE Aun o
7lol #29) FEWEE GT7 Em=Ed R*=
7=l AL tA] V7F F7tEE RP=
0.260 2 1%7FF thA] 718l

# 5o mEXRAME B-RUMEBE ETF
7} REsoe) r=0.563, R*=0.3172 ¥wd =
AAYm @ 2 V, DBTY] ## 7}
gl wak R27F 0.32304] 0.3400% =
7k,

FEoA m—-ResEE QT HEgdy
R*=0.0842 vlma yror] ofrlol] #Hkix 4
gl ol Eirges R = 0164 2 @pigct,

Growp | A B C
Month|y 5 31112 4510 | 67839
DBT 2L18°C | 24.02°C | 26.09°C
QT 280°C | 2389°C | 25.83°C
RH 30.31% | 36.64% | 49.00%
MRT 21.93°C | 23.67°C | Z.61C
ET* W.84C | 23.65C | 26.00°C st
ERER
Male | 695.39/n¢ | 383.09/nt | 192.6 §/nt
Female | 685.8 9/n | 517.29/m | 389.2 §/nt
®E N
Male 0.72clo | 0.59clo | 0.47clo
Female | 0.7co | 0.68clo | 0.5clo

x£15. BARI #BETR, sXEMY 25 @5 Maximum R? Improvement Regression

= A S R? R
X ZF | 1) y=0190X,+0 130 0. 221 0. 470%**
=1.420X,; — 1. 267 X, 4+ 0. 890 0. 255 0. 505***
yv=1584X, — 1441 X, + 2 046 X5+ 1.043 0. 265 0. 515%**

X;: MRT, X,: GT, X3:V
# o« K y=0.381X,—4.56 0. 317 0. 563%**
y=10.374%X, —0.891 X, —4 305 0. 329 0. 574***
y=1 101Xx—1 065 X, —0. 728 X3 —3.974 0. 340 0.583%**
:ET* X,:V, X,:DET
H R y=0 285X; —2 963 0. 084 0. 289%**
v=0335X; —1673X,—3 621 0. 164 0. 404***
T X:: GT, X;:do

*xx {001
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e A FAESRE Fold BEBEEIA
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o] k#2 AAIEG ASHRAE S ##? 3 ulm
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adA 43¢ 224
w A B EEE
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eI HTRLY
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FEHT K FHES KR
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kil
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IS4,

(%) %)
0or 100
w-
8or &0
70} -
@f lo
i
&% 5
olo © 0
L 2
D A 25 @A Lo
Y=425%2 A ) m
ol Jo
Y=3~55%4 & O
OL 1 — - ‘0
R T R BT z B % B3 % 7 (°C)
O8N, BEBE(ET*) @(Lo) Hat AEEEC Z&i BSBNESH
KBS MEBEES WESRS XM 4 o

K& 9 A YUBAARERT oL v wsl vy
a7 103 o] L= thig LRI,
KFNE thiFE TEE strto]l 1A ska )l
W] ERES AAE ARt LRde v
gy 3 gRoE 23sle AL o & Utk
m}rﬂwﬂ Rohles 529 gigitso] ojspd &

el i HRESS H- Bl BB R
i‘%.ﬁ%% L KFol = FHR e i
Regs, Fxde 92 98 FMEs =
72 Aox gHAc melud o lidAe} 3
o] HMEHSR LSS HEHAR NELS At
B oge ok #AnolA @ EEEEe] '
mollA] 809% LAkl fEss&EC] Aoz
WRE(3CYE) S =7 Ak whebd A
of Al FaiY mEREA o s
S @z K@ 3 BMUGES Ml
B o tegmEe] FREA TRRES ¥
wEsl & my] IIH#— o mElrh= AHol —“r
Bt AR &5 heE@EE g T
a, @z K pﬁﬁvl BESRE WE %1/?—
17.5~24.5°C ET*,
HZE 235~27°C ET*ollA A% &E°] 80%
Ol ol &y HeERe =i AT ag o
kg 4 9l

48 21.0~250°C ET*

MR CEBSINY B ERS fE k&

59 Ak g HAR KES THH #HAeS
HE oS e MR ddTh

D kHEHA BSELELE DBTY ﬁiﬁﬁlﬁﬁ
e 20.36°C (12 J3)ellAl 26.52°C(6 J1 k<%l

3L RH+ 24.94%(1 H)lA 54.509%(C7 5 )7+
A2 muEEe] B KEFETS Holal
At

) EHRACdAMe HARe #H BHe

BEe A 185.14/m, 0.46clo(8A) A
760 §/nt, 0.76 clo(2 AN A, ¥l 4
9 379.6 9/nt, 0.52clo(8 H)oIA 693.89/
m (L 7R 2A &-79] fabe] A2 5

Fo Wl it
3) WA [HES FRIBES  MESEA
U ERNS RS FAR HHPLS B

7] olelglom E£4Y HARKERE Y=429
22X s hyrRol Al ‘ozt missioh &Ko
ga] diom 14 A nE 9o BARK
2 PEGE A FAElel AT

4) BAK K X BEgpEs 2 8
#ixe TS mEsty] sl BEAME Wk
GHrs B Ay ol et ke yhAl & Qdeiwlth
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£7;7=0190%,-+0.130
(X;=MRT, r=0470)
B Y=0381X,-—456
(X;=ET* r=0.563)
EFF;Y=0285X;—2963
(X =GT, r=0289)

5) R ER, FXRES Z@H Fu9 B
LR KEY BAE $8Hcz2 BRINE &
R

%% ; 20.84°CET*; 0.72 clo (8, 0.79 clo(z)

#F- % 23.65°CET*; 0.59clo (3), 0.68 clo

@

B & 26.00°CET*; 0.47clo(5®), 0.53 clo(Xd)
olith, ©lZ ASHRAE®| o] wviws] =
W & E thEEE &3 2F Q) FRo
BEEES EHEHE LRI THRE F2d
Axsln gout HEECl o K] ZEulH
A #HHEEC) FAY HAE AF FRES
v Ao mElFch v AA AN
A0 EAR KES hBEEAY S
1=

olg} e ANE B w $oluetAstse
26 HERS ABRAEEISE T4 £ 2
S FE v BgEd § mEsRE o
E, BHE AL 59 Fulstm A% mEe
i 5o A, ERBE 2 2R &
EERAA ABEAIEES = 287 YWidE
o syl AFES gioE 3 HEEREH
g EYR ERsRAR #E2 L8 A
=3

°o|g Y3 go A= o she EAH
5 7R E AHEY o3 2

1D L8 &8 KES fiEste ERe #
¥} o] FolHA HWEHRS] FHE 2 K
BES ¥oof 3th

2) BEXES WEHBAS BE(L} ol FolA
of dtth, & EES BRPWINA Check list
Figgol, SalvaEldl A Check list A5 EER
BEHE Sol AH8HT a o]&7xE o
718 xR RBHHEAKC] AL A
ouv & FHikol el HEEMe] Aolyt A

#® i

A e 1986EE Tui BiHIEHR

£ X o8ty FE Ao BA old FA
A o2 A4 ZFAr=dEYh

REFERENCE

1. Houghten, F.C. and Yaglou, C.P., “De-
termining Lines of Equal Comfort, and
Determination of Comfort Zone,” ASHVE
Transactions, 29, 163, 361, 1923.

2. Nevins, R.G.; Rohles, F.H.; Springer, W.;
and Feyerherm, A.M., “Temperature-Hum-
idity chart for Thermal comfort of seated
persons,” ASHRAE Transactions, Vol.72,
Part I, pp.283-291, 1966.

3. Fanger, P.O., Thermal Comfort, Robert
E. Krieger Publishing Company, 1982.

4. ASHRAE, ASHRAE Standard 55-1981,
Thermal Environmental Conditions for
Human Occupancy, 1981.

5. Wyon, D.P., “Clothing for comfort and
optimal performance: an important aspect
of energy conservation in buildings,”
Lecture Paper at the seminar on ‘Work
Clothing’ and Thermal Comfort, Hel-
sinki, Finland, 1980.

6. McIntyre, D.A., “Three Approaches to
Thermal Comfort,” ASHRAE Transactions,
84, Part I, pp.101-109, 1978.

7. Rohles, F.H.; Woods, J.E.; and Nevins,
R.G., “The effects of air movement and
temperature on the thermal sensations
of sedentary man,” ASHRAE Transactions,
80, Part I, pp:101-119, 1974.

8. McNall, P.E.; Jaax, J.; Rohles, F.H,;
Nevins, R.G.; and Springer, W., “Thermal
comfort conditions for three levels of
activity,” ASHRAE Transactions, 73, Part
I, pp.1-13, 1967.

9. Rohles, F.H. and Nevins, R.G., “The



10.

11.

12.

13.

14.

15.

16.

nature of Thermal comfort for sedentary
men,” ASHRAE Tranactions, 77, Part
I, pp.239-246, 1971.

Irving, R.J.; Okukubo, A. and Sakai,
T., “Clothing, ambient temperature and
comfort”

Beshir, M.Y. and Ramsey, J.D., “Com-
parison between male and female subjec-
tive estimates of thermal effects and sensa-
tions,”
1981.
HBEB R RIEH, [ mEEg] &K
w9 FEEE HBHEI(HERS N,
KE-82T-4), 1982

ASHRAE, ASHRAE Handbook Fundamen
tals, 1981.

Sprague, C.H. and Munson, DM., “A
composite ensemble method for estimat-

Applied Ergonomics, pp.29-33,

ing thermal insulating values of clothing,”
ASHRAE Transactions, 80, Part i, pp.120-
129, 1974,

Olesen, B.W. and Nielsen, R., “Thermal
insulation of clothing measured on a
movable thermal manikin and on human
subjects,” Lingby, Denmark; Technical
University of Denmark, 1983.

Olesen, B.W.; Sliwinska, E.; Madsen, T.L.;
and Fanger P.O., “Effect of body posture
and activity on the thermal insulation of
clothing, measurements by a movable

&

AT AWIE 164 %65 (1987)/605

17.

18.

18

20.

21.

22.

23.

thermal manikin,” ASHRAE Transactions,
88, Part 2, pp.791-805, 1982,

McCullough, E.A.; Jones, B.W.; and Zbi-
kowski, P.J., “The effect of garment
design on the thermal insulation of cloth-
ing,” ASHRAE Transactions, 89, Part 2,
pp.327-352, 1983.

McCullough, EW. and Jones, B.W.; “A
comprehensive data base for estimating
clothing insulation,” Institute for Environ-
mental Research, Kansas State University,
1984,

KFEE, [BRARGHE L o SRR
o] #AERRN el MEABE KAEBE
LB ke, 1982

W F, “BUEHERA T A &
woll el HAFATOD”, KEREDAGIE,
23(4), pp. 35~ 154, 1985
Rohles, H.R.; Konz, S.A. and Munson,
D., “Estimating occupant satisfaction from
effective temperature (ET*),” Proceedings
of the Human Factors Society, 24th
Annual meeting, 1980.

BEgl “mBEEEAY] REEMY iF
il BASE HF%E”, BEAMAM - HEHLE,
11(1), pp. 11~24, 1982

HREE THefasge] hEENEEs
doll w3t grel, it kAR KBk |
B HRHEL, 1985



