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IMPROVEMENT OF LUMINOUS AND THERMAL ENVIRONMENT IN ATRIUMS
BY USING SHIELD CLOTHS

Part1 A comparison of the measurement results of the environment in the atrium space with shield cloths
and the atrium space without shield cloths
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Abstract
Shield cloths are expected as a simple and effective method to improve the luminous and thermal environment in
an atrium space. But it has not been clear the effect of this method. In this study, the environment, distribution of
luminosity, distribution of temperture on the shield cloth, thermal environment and impression of occupied people,
in the two atrium space which set the shield cloths and didn’t set the shield cloths were measured and the
measurement results of the environment in the atrium space with shield cloths and the atrium space without
shield cloths were compared.

Keywords: atrium space, shield cloth, thermal en vironment, luminous environment, measurement

TRID L, AT, BIREE HEE, AE

1. ICBHIC

L, 7hUTLE, BEIOLSICENAREETIIR< D, %
KOBMICHRBINTWALBOLMTHS. LS BULHS 25w
E25DOBFBAGIT M) T LOBHD—DTH B, ZO—HT
BEEBHHIRREEEF —N—b— F 3G BEEIC > TW
5. BRTH, F—N—t—b2E#Hick->Ta> ro—L33 4
ERERTH BN, A—N—t— FNOEEORNTH 3B BHH %
I hO-V T AABEREHENNLETH B,

EAAEREL, BAHHBECEHOONIRELT Fo—))
THFEE, TRUIAOF—N—b—  HEE LTSS TN TH
ROZFETHS. TOEDT MU I AICENGELRBEIN TV
Pl3B £ 55, LEAEETSRIRAL, 7o r— FRE
FoTT MIDARREBINTWAHFOI Y FO— )L Fikz R~
TWa., ZORDPTRESEVNONRARTHARY, RFTESOMN
HI AT BTk, NREEBRITFERZ>TNDIIY . Z OkEM
567 FYAGANIY hO— L FENTT I O—REDHS %
KHT2TRED S, MSAOBOALTIE-STVRBENS 2 &
MOMB. —FTHMHBEEOTMRER S, KESITLD5T
WAFDERALET MUY LAORED S %, 1T 212L 5 0K S
FHRIDWTELFRDATNSA, 7 MU AICBIT 2 AR %
Ho W EBDOFZ2EITERYL. TOME, BRTIEIER L
HRMEL THEDEBERNOHIELICEBINTLEENS S,
ZOHREORMAHHB I NS L TEMICHA SN TL M A
DB LIFHELY. FEERAOHE, BECRBESOEVICL
DERE, AREAOENHREOBENITS NI > TR, =
CTAHETIE, 7MUY LAOBERBFRO—DOE LTENLE
0B, TOPROEHNABE (POLSICARIHESNT

WaED, EZTHHMBZELLTWSD, 20BREEOLI %
WERENEL 20) 2RH7.

2. BEFHL
2.1 REME

EHANT ) O AKRIETE - BB OB & FRE - A
ROZMOT Mo ADSIEET B, R 2 L5 L ALB T 8%
HPIFRICIZRAIRA50 md, KA 12 mO—HOEMEERT k1)
UL (A, BED 255, K1 KT MUY AOFER, KERE
AT T MUY LRFEOERPRROEME L > THD, FAE
DEVHHNEMER>TWS. F7 kU Y AOKEIE, LED
7RI, BEHREEES TOAARBERFDN TV AL, —k
DT MUY AOBEIERE T B0IZ, 199946 H 28 AM S T
A5 AOM, BREMRE FCBTH7 MY AOREREN 2
BELT. B2 IC=HOT N ABBRE GRE+9. 0n) & Fi
BE GRE+ 1. 0n) OEMRERT. &550MBRIZBNTHA
HOKERME | DEREZBLELTOT, TOREERIER
KBITWB T EADNB. TTTHADT MU ARG e A
5L, TNENORORMAOENREITEN S\ 2 EH A D
HEELTHIET A LI L

2.2 EHHOBREMESE

AMETE, ®3 IO, @ HEORLS 4 BEOHE LA
EUTHMLE. MEEONRIT, HHORNEORLEEORE
A (Thite-0), BHOBIIEDHENEOT> Mt Blue-A),
BHOBBIEOHVEET 1 O White-B), MEICAEBDT 1
Ot Blue-B) TH5.
HORBHIED, 4 EEOAITH L, REACKH L TREIHREL

* AT AR TR - (T2)
 AKBE i
o EREEAY ()

Graduate School of Eng., Hokkaido Univ., Dr. Eng.
Kumesekkei Co., Ltd., M. Eng.
Miyagi Univ. of Education, Dr. Eng.

—119—

NI | -El ectronic Library Service



Architectural

I nstitute of Japan

FEEENE, KREICH LU TKEICRELZKEERD 2 75— A%
Fok. R4 CENGOREAEERT. EXHOREFEIO—
TRFTAETIVINRERWTHZERBEL, 5Fzv hZ2HVT
Fry hUr—rin—T7EEHELE EOr—Zb LEOHLOE
YFUWAKSW%EbTwé.itﬂ4®F%K%ﬂ%h®ﬁ@
KEXLRBEKERLTHS. ThZNOHITRGEEMBA L2
o O— L OB RSV, Z0kD, THENDT — X DN,
HfE A DD ERBELE.
2.3 EXBROREER
DR E S E
EXNEBNORENFICGA S L ELIBETH0I, THE
NOBIZBLT, | B8 &, 2 B4 SOat 12 ATREERAEL (F5
ATTEBHO®RY), A e B HOBEELE L. K5 ICRIER
HERT.
@R HE R E .
EHA ORI L > THOBEAANED LS LT Z00E
RS, ENGERBELEMICENT, Y—EhAT NEC =%,
TH5104) % kIR AHF SN hIBETED LS M
WEL, WHRESGEGERYLE

B &
| [
Sl

UBTENLTERLTLD

L

£

FER

B | &

Bl ZHO7FUYAORER

50 Il s By 50 ‘

y = 10135 - 0{5941
R’ = 09279

25 A
20 25° 30 35 40 45 50
AR(°C)

RO BEHEE : THOREHENA
B2 A, BHOEREHE

AH(°C)

Blue-B

White-B
Blue-A |White-B |Blue-B
0.15 |0.67  |0.26
0005 [0.33 |06

Blue-A
¥hite-A
B |07
ZaA® {0.25

B3 FERALEBGOBAEESAOMERE®

White-A

—120—

ABR:AED2F B ERD IF ITE

|

@7 U™y LD E HANRE 7 BIE
EHCEDERNOBRESHNOZERIERT 5201, THY
D LADESICHSHEREHBELZRE (ZEEARINTVWS
LML) T, TNENOHOEEREAIHEZRE L. PREAR
DF vy bIr—PIcF—yni—2REBL, TIMhSRENEE

A—7 . WEEFvry bOr—OICRETS

////// ////T”z7au»ﬁ

|
|
g
1300 15D 1300 18D 1300 150 1300
3000 3000
BEEEXSIAT
3000 3000
KEEKS AT
ERBOMLER:

Casel, 2:1.5m X 1. 8m X 342X 65 =48. 6 mi (Whi te-A}
Case3, 4:1.2m X 1. 8m X 44 X 6 51 =56. 2 i (Whi te-B)
Case5, 6:1.3mX 1. 8m X 44X 65 =51. 8 i (Blue-A)
Case7, 8:1.2m X 1. 8m X 44X 65 =56. 1 m (Blue-B)

K4 BEAGOREBEHE

MERA MA~HETIEKE, | ~HETR2FTFyF

B5 BESHOMNEHS

NI | -El ectronic Library Service



Architectural Institute of Japan

5L, BEHBORESAERELE.

@7 o — N XA EATONRAE
EFRETIEIEAENT MU T AITRD B EXR
CEAGERO S THEEHMRL, LB L
LTS 3%, BRE FEHOO3HEEICH
THY U — b Effol. EFEEICENE

DEIZHT BEFRAE BT o .
2500 s . 8000 )
3. AERR 2090 8000 szﬁf* [
1500 X
3. 1 ﬁﬁ'ﬁﬁé?&ﬁ btﬁ?tﬁiﬁlﬁ IX 1000 |X 4000
6 CHAERE LT & BEN 2T 500 g% o0 |y
T. UFRBRyr—ABOHEEELD 5. o Hd. . 4 o WMLELMLELEL :
Casel ?ﬁ’&%ﬁﬁbf:Bﬁ@ﬁ?ﬁﬁﬁEb\Eb\ot ABCDETFGHTIJKL ABCDEFGHTIUJVUKL
A Wh i te-A 12 & - CRIICILB L 7 7esb &5 AR HERR

As5h3s, B6(1) RERREKABES Casel 220 H6 (2) RERALKABESH Case?
Case? : MEIZIZEAEZIZASNARL, bTh . 5 1
WAL BEOA R ENEZERL .

Cased : L= BHOANEN.

Cased : BALZ=BBOAEMENEERL .
Caseb : IF [RHEHEEZ, LA BOANL2KE
MicEM-7%. 2F ofilEis (1 ~L) T, iZ

ERUTH- . 6000 4000

Case6 : #EHSE, F, HEUME, ABOHRENS 5000 3000 N B S

<, 2REOFEMAL, T, K, LTI, ABOAD, 4000 g 8000

BIcE< o, MECBYBLHEEORER X 000 TR TR TR

EA5N5. 1000 1900 %i

Case? : FQIOMRA ~ D ICBIL T, A BOMREE ’ ABCDEFGHTIJKL ’ ABoC olEH H1JKL
NE<, ENLUADOHATIE, B HOANE, > SIS A AT A

= 6 (3) IPRALKERESH Cased (K6 (4) FBERAELHKAREIM Cased

Case8 : Bl B ~EIZBEL TIZ, A BHOWRE
WEL, TN OHATIE, B HOENE, >
7.

BAER AR ORBICK > TIRKEDREN
FRHUZEDiZCasel, 5, 6, 7, 8, THS. Casel
137 (Fhite-A) AARFRERD, BECHEST
W HHEBKREICEET LD IR EEDE

BB <> TS, E£HZ0MD Case T 6000 12000

A (hite-A, Blue-B) 1247 7 HSHAULEUR pross 2000 i+
§, BBL, ZESEICIESHEIN, 2EOE  [x 3000 - Ix 6000 i
EAERLYE (BAE<EoT) B THE. K 200 2000 1 %? I
FICRENTA 7= Case 1d Case?, 3, 4, TH5. o B o L AL LA
Case? DEAIL, Casel ERRICHBREHRE 2 ABCGCDEFGHTIUJKL ABCDEFGHIJKL
D, o THREARERLD EOBMZH S HELR MERR

FTVNE. FOEDIHOREMEBELD b TH B6(5) RBERREATMESF CaseS H6(6) RERREKERES M Caseb

KART2HFNEBLNBRDI LD THS. 20

D 2 r—AidBlue-A ZEAL=RHETHS. T

DHE, EMOLRBICHRBEINLHFLTHRD

BCAMIND D, EHRLEOREN TS

TlEokEEXALGNS.

3.2 HOBSBRESRT
FRXTHRELTVWBH S ABRBERFDT

MU ACBOTIE, HREELE LT B 8000 6000
EWicE, HEAHEZEEEEACANDRE 0000 5000
RS ALENSDHEEZ SN, TOBICEY X900 X 3000
DABBEEERSEH T ABROS DR 2000 1000
%ﬁ%ﬁTEﬁM»Eﬁ\&Sé Z@&%Kiﬁ)‘m’ﬁ ’ A BCDE GHI JKL ° A BCDETFGHTI JKL

Fo TR MICEMOBHRHEOEL R me (1) BRI L KEREN T Case? E6 (8) BERREKERENT Cased2?

—121 —

NI | -El ectronic Library Service



Architectural

Institute of Japan

DHENVEREFETELC 8T ZAHBROL SR NEL S0l
NP3, 22T, BTICRTESICHAOHFBEREEZERLE. B
DEMICREBF, SAKR, BBIEOKBIE, PLITY—ED
ASOER, HITH—EHNATOERT—FMSHETEYD KN
MO OBRENFEERIBTEL TS, 7 —AXEANES
bhbE->TWaED, AKR, BRFHFERRZ> TWIARZDODOR
NEEQRIMEEDREEZENRES B>TVsH, OFHNOBRES
HNRES B> TVBEN, &> T, BAZESULTBEELRT 2
(ERBEE2E(LIED) EES3TRVWHOHEETHIEEEHNE
LTWwa.
Casel : MREIFIFEHRTHYD, EIFEKBER, 38CHOEEITI0
CRETH-HI.
Case? : I ARH I AMITHABREMES, BREIABITIFE—HK
THY, 26 CRIETHS.
Cased : AOJEFHEITEY, D HFHBINERIE W HHAY
o TWAEAOREIXNSALABREETERL, BENYES
TS EDREZEN 10 CHES Ao,
Cased : /D AHBRNERSEH LD AHB YL > THSEHOREIT
FIREABEFTERL, BENRYUEZES> TOAVEFLOREZ
MHI0CHES RSN k.
Caseb : MRER, FF—HTHD, I5CHETABLTNS.
Case6 : MiREEI, Cased EREKICIIIEF—HETI6CFHRICA/L TY
5.
Case7 :Caseb, 6 &L, MBRER—HKTzWL. BRLUEZBRDOY>
TWBEREYU > TRV TESDERRESNS.
Case8 :Caseb EFHRIC, HEODUKE > TWABEFEY>Thiah
BoaTESDOENRSNE.
BRHER  fOBERHAEIOAHENE (= oA KE>TE
5. BEOHDES, HNZFEAERFNILZRERTZED
HOBEIEAHOZIRELFIEI—-HTS. BLAOHOBEE, &
HTHNNBRRINBIIEDLS 2D, BERSEZ> TWBEHFOH
DOREZEABOER L DB B38RANHS. BRE~OHFOA
HEHY FTBERTEHINRELA LA SOBFREZEEIC
ANDRLENRDS.
3.3 BESH

AHERSE (FARAOEXGTEZREL TOARVKOEL, T
ERREEEY —JENAERBL THAHOES, THEREED, K9) &
HEHREMA (HER7 M) VLRNIZAF UEDSFFI8: 00 LEE
LRBOFHE2:00 OMEEORESAOLE, K10) OZDOHRAND
BAART BV LRORECGAZEEERNTS. S50
EF—H1ZCasel ~4 (1999 48), Case5~8 (2000 4F) THIEKFHA
Riz-oTw3. K8 KFENThOBHORRNTIREOHBERT.
Casel DPA, BYNBOBREIIEIHKQRELD BENWA, Caseb D
BE, ARICAMNBEENYERT 2RMHENSS. ChIZFR (&
L550REDTED, BEDICTRYL, BEEDSNTNVNDS) OF
M) LADEONAENRES>TNBDEEZSNS. Casel I
BEZFTR->TVBRED, ZRUTAORIZIEIEALEHD SNER
BTERINTVSA, Cases REICHEZFR>TWAEYD, ¥H
OR%, TRMUDARLIOBOZIIBEREIATNS. FOLD
Casel ~4 & Caseb ~8 TIRASMBEZEIZENEL TS, Lt
THS OREBESHDOI S 7R —AMTHEZT A LIIRT
2, Yy —ABTY 5 7DBROLBEEZTIBIZEEDD. DT
RERT.
Casel : BERICIE, F$2:00 ~ 6:00 IZSES /275 A0 HHERR)
B GENHERBLEBIZE> TEKORENTAS) BELTW
3. FORMH, BERIRBIZTA T AOABRERDIRNECTHS.
FA-BEHBESML, ERCTHHIES-TVSA, BEETRIE
ELR%ICEBEOENELTVS. ZASIREXBNRFHREL

—122 —

1999/9/14 15:52
SSR 23.0C
ABREE 30°
At 60°

CRTO)FEOBHEES R Casel
34.0

50

1999/10/4 11:52
SKiE 18.0°C
XBREE 42°
AuA 00

B7(2) hAOMHRESH Case2 |

43.9
1999/9/28 10:54

ARE 22.4C
KBRSE 44°
KHf -15°

TQ) HEOBHEESH Cased

52. 5
1999/10/12 11:00 .

SHER 18.9C g»
AERRE 39° Ha
Kl -15° 0

7(4) GEORMBEN Cased
40.0

40

2000/8/17 10:00
H&iR 27.4C
ABBE 54°
A6l -30°

K 1]

R7(5) mEOMHREIHm Cased o

40. 0
2000/8/24 11:33
SRR 26.1°C
ABRE 57°
sum -8°

7(6) hEADHMHERESH Caseb
50

40.0
2000/8/17 13:41

SR 28.1°C g
AMEE 47° IR
Auf 2% 5.0 °

T07) HEOHMEBENT Case?

50

40.0

2000/9/5 11:06

AR 24. 8 &
ABBE 53° i
stam  -15°

7(8) ADMEBESTH Cased

NI I - El ectroni

92.5

:

20 26 32 38 44 50
-1 J8)

791

20 26 32 38 44 50
amco)

25 30 35 40 45 50
amco)

20 26 32 38 44 50
RE(C)

% 3
o
)

20 26 32 38 44 S0
-1 449

87

| - -
20 26 32 38 44 50
Agc)

20 26 32 38 44 50
amCo)

20 26 32 38 44 50
RECC)

c Library Service



Architectural

Institute of Japan

THEEL, BAESICHETARTOONNBEEUD N5 X, L%
KA LEEDEEZONS.

Case2 :Casel EFIFRIZ, BMEHRIC T 5 20 ASHEREIENHBL T
WaH, ZOREIXCasel L8R40, ARHOLEEMGEL TS, [E
BOHFERDRIIBEBEIMNOBEEL TS, HEBESS
1%, Casel ITHNRBE, FIEHOHHEN DM -0, HillEd
HEVEEAFRIZBESAENELCTHARVD, EXICK->T, [EH
ERWEENETNOBETI ~2CEE, BERTFTRECTLSON
3InG.

Case3 : B{EBLTIE, FFai18:00 ~F#8:00 TTIALAF > MI+HLT
BOARFERDREBELTHY, EHTREOMIZE->TWS, &
BRESML, RESTIHERELEHORENH 2> TS
N, TOMOBHTIE, BXAHICE-> T ~ICEEDRERKTIHE
ZoTW5, Blue-A DHZHRBLIEBEEIL, AESBICELTIHE
i, MICAFH-RIN-ANRE LA ~RE LR LU fid S 3tk &6
Stk o TRUOEZPYKRIZENRE. LWISREEDHENIC

Cased :Cased EFMKDBAAED, FOHRIINEBE>THS, &
BRESMITHROREICKZAREIZA SNV, LERILESY
EZToBOBREDOHNE SR> TWS,

Cased : ZNFETD Case LBV, BHERL D BEIIT 5 A0 BEE

Case5 (2000) TREREE

Case5 (2000) TER:REE
Casel (1999) THEREEE

MCaseS (2000 SRR

80

| Casel (1999) THBREE

Casel (1999) SAUBEE

BoTWBEEZASH, ZOARMBRIIEDIBRORNOELIE E§ & & § 8 § § 8 &8
A0, BCHHERDRCEEEZE5X TS EEZLNS. B
1999 F S ADMET—9 &£ 20008 ADRET —4 DLLE
Casel Case3 Case7
0 - ‘ 1 10000 10 - : 5 10000 4 1000.0 0 P 100040,
S ‘ ‘ | ’ 18000 _ 3 ! 8000 _ O 8000 G ' ] 1 {s0o _
& [ co00 CH 600.0 ‘\:;K 000 5
8 R I o] 000 28 28 02
] oo i i o " L]
by 14000 gz iy 4000 &g 4000 gy ‘ 4000 g
- N -1 m&E g |- o - o&E _ o
g | Jawo m ® 12000 m 2000 @ ‘ } 2000
-10 - L 0.0 -10 - = 0.0 = 00 -10 - ~ 0.0
8 8 8 8 8 8 8 8 8 8 8
2271
Case8
10 - | 1000.0 10 - 1000.0 1 1000.0 10 1 1000.0
S 5l N J 8000 _ G5 g | _ 18000 _ 3 8000 _ 5 ¢ | 18000 _
= | TS Ty TS E
g | 6000 ;g 1 6000 \;g 600.0 \;g {6000 3
0 = 0 < - 0 =
% #1000 gg 1 4000 gg 400.0 Eg 4000 E
& ﬁ OE _5.| - o ® & s @
o 2000 m 12000 m 2000 m 1 2000
-10 L 4 00 -10 00 L 00 -10 < 00
(=3 o o o (= (=1 o Q o (=3 Q (=3 (=3 o (=3 o o (=3 (=] i=3 (=3 (=3 (=3 (=]
2 & & & 5 8 e & & © & & 2 & & & & 9o 2 @ & & & §
B %) B % 7 [327]
~~~~~ T — T
Casel Case7
LA W
-g-4— - S =
El U U
tE 4 W - S .
N . | : g ] 3
-5 0 5 10 15 -5 0 5 10 15 -5 0 5 10 15 -5 0 5 10 15
WAREZE(C) R REE(C) WS REEE(°C) R BREE(C)
Case2 Cased Caseb Case8
A% W LA*J
Lo
e e gt e T
G 6 12 e R e T e e
Hw E kY v
b 4- ¥E 4 N HE 4
s M e e S B — -—mma-
U U v v
-5 0 5 10 15 -5 0 5 10 15 -5 0 5 10 15 -5 0 5 10 15
WNREE(C) WS REE(C) R BREE(C) W R (°C)
—&— #HHY 8:00 —— Y 1400
. —O— #HtzL 81 O #inL 14
B0 ESEAAQRESHE  TeU0 L 1400
— 123 —

NI | -El ectronic Library Service



Architectural Institute of Japan

BRIRMELC TS, White-A, Bule-A LW, HOBEESFHNZ  WiRE, ZHNERE, BEEOHR Tblod28%, FHE [
o, BESICEZELZAHENEN - D EEZENS. BROZMOT7 M) I LEFIBLTHELE. TORKR, THhID
Caseb : Case5 1T, TEHMOHHEMHARIVNS</RD, 205, B LOENRFRIRELHAOBEE, REF K> TRE->TLS
EHOAGERIR GRHTHF®R) HKELSZ>TWS. Caseb, 6 DF ZEMNMoT. HEHERIREOLOIRZEEDA I ENTES.
&, BEREMAICELT, BAGOHRCIZHEELFBIIAEZ OKHBEHHNORZE  EXHORBICK > TREDREN LR

5.

Case7 :Caseb &R <LfmZRL TS, £ Foh— L EBEORE

Cased : ENARBOFEIIONDST, MBOBEICIZEALE i S —

MRS, T t9v8712/21 | 2000/1/17 | 1999/12/10

REEER 1 7 b U AROREAED B HICH T BHRICE > TE T e T
2182 2 228

kLT3, SEBEELEY—ZAORTT M TLTHICHT SR ! <2
ERTHRBIRKEZVORIKFRIE VLR ERNENGVWHTHS. X2 Trio—-bMRERE
BRENEVEEXDOREREIIATHIHRIIE 2S5, IRNE TR @7 v — NEEROEXFHORE :
WHTHOREROBVWHRICBVTIIRFER2OFEE, BRNEOE 3EI { ki | Casel 2 IBTHR.

I y . . - g e - I EUREM| AUy | @7 7 — bIAB  BREE, B,
WAIC BT RIRIE L8 L7 & O R B % BHIFHC 5 I AT pumae] ppvn| 077 PAS RSE MRS

SLENHB. EhouL [ EboLL | gL EEThORN LU, B4R

3. 4 74— MO L BEABOERBE | Rk haigE] TOTEE TR IDBYL R
T — MREOBERE L ITRT. 77— M, 1999 £O% LI PR L LT Mt
WCHEBLE. 1999 FE0EICERBLZ4 7—A (Casel ~4) OHkA RLTHS 1.

BB —ADHIZEBOHL TS50, 20353 F¥—ZAKD @7 7= NI SEEME : 7 U
WTT MUY ARICHUREL, RELEHO FTT > r— & A, RARO1 0

ZELTHE-7 77— bOREFAEIIODVWTIER?L 22HBEIN 100

v, SEHEICT BEOFMEGRY, EREETERENOME T Ot T Cae 07 Gased

T

EQMHICDVTRRL THEWE. BEEOREIIRENEHDID
WTEHSAELL, TNTNOHREZT I T7OTICEE D,
7o — NREOHRZL FITRTY.
@ MABER®) 220 T
10 WHEERERT. Y570, 4. £bhoikwn) 284&
LT, 220E—ra&ENN, Casel 1, TSy, Case2, Cased
X, THEL, EEET BHIANS 5 . ASEHROMIEE SRS E, (9
B0 EEHIEZELAHEBELT, B THZ2RELTVWANS], TH
W] IZDWTIE, EiC TaESNS) BEIF5NS. Cased T, fil
DZDEEY, RV EEAEEBICH, THEREWL) LACHET
BERBBR SN - e meED N
@ TH#E DO\ T : 3 5 T
11 ICHESRERY. (EN) OEENSLS, B IR gopcativens | I
Rz, 757023, L DO¥—rhEns. TEHRR omE% , AIREATRE 2l §f;§§g§(‘;m 18 ggéé;xgb“b
OEMIcOVWTIE, TBTERNH D), 1) XLENH D1, TEAHM] - . -
IZDOWTIE, TREENS ) TERRAR0LIS] TREPKSEL S B 7r7-MRERER 528
NETONS. HICEBUREE#FLDODERAZES VWL D, 100
BRD THMOEIZEAD I ENENHEHETH LTEETHS. —*—Casel —X—Case2 —6—Case3
@ TFEHV] TD2WT ® ’ T
K12 iCHEREEERT. Caseld 2 E, 2 DOE—INENL. [FE
EOHBEE, BMAERKETE, EXYLTERM o L. ULALENX
% MfFE) LRETsMbAohicid, MUbiank iRl M

DMDEITEN] EVDAALIBHD, BERHFAREIND 2 x%///\\%/; E_,(; B
ZEiLkBAHEERSTHETIEELH . 0 .

oY) S
*EEHLTL‘%?& Y

EERK)
8

i

i

i

i

\ I
i

@A D RITH T BB E £ on R
£ IOEFREOKEERT. 6R ~106Y OBAREEETSY B L
V=T &, 2.5BG~2 5RP DEGREELTEIN—T, ELT, mom Bom m
YLD DB BIENTES. ZOXIREFRIHINTNS PR S S

s, I, HE/ BENS/6, 9/2, 9/0.8 Vol BWENEL
k. FREEETHNI, NI 5 LWIHEDOSHWENHFENL
TENS, EAGRBROKHAIFINZBOD, HBEHBHEAR
HEnsEnzs.

D o
BOMBARLAS
1 |BfREAHINS

AV

4. BbYIC :
7 RU D LAERICRBINZENANZENRE (BESH, HR

EHABENAS

12 7oo— FREER GIRR)

— 124 —

NI | -El ectronic Library Service



Architectural Institute of Japan

L7=DidCasel (Fmi COEBRNOFE), Cased, 6, 7, § AT
DUHBEOLE) TH5. WICHBENTN->EDIECase? (HEHT
HRARH URRICEIEL W), Cased, 4 (HETHHISRE
=) TH5.
QFORMBEIFERAOARBRNEICL>TELT S, HROK
DHEE, HRZEFEAERHERIIBRT 2 0HAOBEIEROD
ZERELIIEI-HTE. BLEOHOEE, EETHHNRIS
NBCEDSD, HOREIFEOZRALVBRENE 25,
@7 MU T LARNDREIHOARICHT BMHRICL > TEILT S,
RARBENG, BRERENHEHEHLESE, 7RI YAOE
WHIE (BER) OBREZKCFF29EMH 50, BERIEHN
LEEAERENTASRLA, BICEENLET2E8b5 5.
@7 »r—bRRIZENE, BROBROFBIFENDHANS S,
Blue-A O, EXHLUAE0HMET, £ DAMSMETEE
HoTWI ENbMho -,

INSORERENSHBENTHET D EEHXTRIALET— 2D
RTHRBAMNZOIL, BATRKEEOE, BBREOEN) HizE
BRZAWAHETHS. 4HBIITIal—2ali 2HOWTRELE
ARZEEZOEFMCHNI DN Z2HEL, GHLERFBOES
BRatL =0,

€ .19

FRFESBAATIE (ERR 10 ~ 11 FF, RE  BAEE) SR
REMBE CREWIZE (A) TEAHICES T MU D AZBORREIE
FRBETEICRIY DBIFT), ERL 12 ~ 13 5, RE BRI OB
BRI LU TEHRT .

—e—Casel —>—Case2 —6— Case3
80 |

60 |- - -

|cIE-3:40))

1 2 3 4 5 6 7
3 n * & » o) 3
L s * b *» [ £
I= Y i 5 23 Y Iz
3 & A A £ o i
w A A & L

B13 72— MARKE FEHOB)
%3 EXHOECHTIHT (LEEH3I)

1 5B 6/10 1
1 758 7/8 1
1 7.5B 9/2 1

1

0B

7.5YR 9/2 1] 2.5PB 5/10 1
2.5PB 9/2 2

8/6

2.5Y 8/6 1
1Y 8/6 1 25P 9/2 1

10P 9/0.8 1

10GY 9/2

2.5BG 8/6

7.5BG 8/5 1 N9 2
1.5BG 8/6 1 N9.5 8

AW TEBRAHN S CASE | MM L h RIS 2L TR
#HY5. )
AR, GEARBEN SR OREE D7 L TEHT
5.

(5% 30#K)

1) B, B, GY. EY CRAEICLDT b U AOZEISROBIIZET S
BigE, HAREZOARFIGEEIEELE D-2 5, p. 237-238, 1998 4

2) (e, B, BE: 72— FREEICLDT b U AORBEBERIC T 55
RELIRT > r— MAERE S FEERMOEANSE, HARESRA KA H#
EABIEE, D-2 M, p. 241-242, 1998 4

3) Eok, B, B 7 — NEEICELZT Y AORBEREELKICET SH
RE 2 MBERBEB LT O, ASREFERDEWNBRIERE -2 4
T . 243-244, 1998 ¢

4) @, HLE, I R, BN BBEMELTOT MUY ARBITZHE®
HEED S 5 TN AF L ABHEOREBE LU )Y LAOBEBERAOER, H
AR RORDEWRIFEE, D-2 M, p. 223-224, 1996 4

5) SR, AHE, AN, BH, Kk, B BEEICY TLAFLEETET R
DLADRBBREICETIME (ZD1. JATFLBEBLUES I421 -3
CHER), AAREZDRDFMMEEEIE, D-2 4, p. 885-886, 1999 4

6) k&N, B, M BHRKEENOABBELHRTFICHETIHETO | BED
BABRES ERENA OB REE, HARERAIEE TR REEN06 ], pb3-56,
BEF0 63 4

1) BH, & BN, P EXRICED T M) AREON - uREHEE RE
HEEADERT M) I ADK - BAREICS X 2 ¥ 8IER, HARESELAS
FERAEBE, D-1 4, p. 1009-1010, 2000 4

8) 4R, &N, P, &, B BERGEMABRLET ) AZEEORMEE
YIal—ial, HAREFRRRZMMBREE D-2 5, p. 155-156, 2000
i,
9) Wk, . N, Tl EHRAICE BT KU AOK - AFRETEOR
T IHOBNVICET 28R, HARELERSPUHRAEEE, D-2 5, . 47-
48,2001 4, :

10) ¥, Z& @09, Pl EXAICK D7 M) U LOR - ABERSELOR
MDA HONZRHEDIEE, HAREFARLFHGRRIEEE, D-1 M, p 345-
346, 2002 &

11) W3, & &N, Bl ERAICXE7 R ILON - BEBEFASTEHROR
NEDS TRIDADY Ial—al, HABRESSKDSHMREEE, D-
153, p.347-348 , 2002 47

E)  RUMTAWZEA O EREIIOWTIE, AR TS
ERD MR ET200] FOEMCRFEERBL 2. MEHEOFMICD
WTIREEE 10) .

E2) WBEITFORBBMMEAL TOWEREHOZ =7
FCEDHBDTHS.

#3) XPOREMEEIKE +2. 0n, FERRAEZEKE + 9. On THIE
Lz, B3 OMBERICRENTWSF—F EAUCMEBETRELTL
5.

(20024 9 H19H FHSSEH, 20034 3 A 4 HIRABE)

—125—

NI | -El ectronic Library Service



