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22 Communal house of Dadoq Kenyah in Kalimantan Island
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33 #HERE

¥ LU T IRRF ORI L U, R 3 ITHIEME A <7, RREEEIT =
THRTHEAE Lz, FRAEBIIIEEDN 4 HEDH Y, FERICH L | N\OEEREZEEhE, 13
o FHITIR 4 NDOFERZAT LTz, AIZE Tl B L 2 R EHSH R TE 7228, A 18~30
IROEFR SN, BIRIFEC L 2 & BRI LT D ARRESO S Nl A g5
DLl IND, FEARIRITAESEERRE D RS ChHIULEENE & BFE ORICABZED2OD, FE
IThE iﬁ?¢6WM%-%®tw AW IR L IR R R OMEE LT 5 LD TH
DM, BEREFEOFIZBOCHIITRENNURED 55 = & BT D NER D5,

34 HIYUINL

341 SEEHREEtEYI a3

SERIIRIE, AR 2018 R0 1 b 5 IS, 03 201840 9 A7rb 12 AlZsHis iz, &
T, WEREIT BN (ER2 A B2 AN L Eyia T 1R Thotm (339) . kT
12 78y FRFERESNZH T, Bach 1~4 TIIEINVIIRZRR T 7273572735, Bach 5 DA ClIpdRE 73
FRREE TR ZBIE L T o0l v a U FEfiE T2 4 BELL EOBIEIAR 2% 7=,

342 BIMtEARSDRcE

NEAVIART 2550 727~ 7= Batci 1~4 £ %7 Batch 5~12 £ C, FEIT—Z &AL TRV E D
DB 5721, WIRIORESIC t BEAFHE L, NELHIRIDM RN 5 2 T B DV TB LR
L7z, R3101TR3@ 0 | NE RO IR E O NI B A B 2 72 2 L dvoyinoTe, 1t
27C, AR I LI 238 7= 58017 — & D&%, BTG Batch5~12 O — X Z85HT 5 2
Bl Y il
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K38 HERAEE

Batch EZE&EE EEE FEHHR(cm) FEE (kg) EHERmEEmMY
1 4 26 163 549 1.58
2 4 25 171 59.0 1.69
3 3 24 159 56.7 1.58
4 1 25 173 56.9 1.68
5 4 27 156 75.9 1.76
6 4 20 168 65.9 1.75
7 4 24 159 66.1 1.68
8 4 20 172 74.2 1.87
9 4 26 161 55.3 1.57
10 4 22 170 65.3 1.76
11 3 22 N/A 45.0 N/A
12 4 23 172 65.0 1.77
39 FERHRIE Yy v a K
WERE O IR ey a VM
Batch EN{L EARE
Rt H #7H B T B
1 2018/1/5 2018/1/10 6 80
2 2018/1/12 2018/1/18 7 a4
L
3 2018/1/19 2018/1/25 7 88
4 2018/2/13 2018/2/14 2 10
5 2018/2/27 2018/3/12 14 114
6 2018/3/13 2018/4/1 20 192
4HRLA L
7 2018/4/2 2018/4/15 14 114
8 2018/4/23 2018/5/6 14 114
9 2018/9/9 2018/9/25 17 80
10 2018/9/28 2018/10/18 21 84
4HRLA L
11 2018/10/21 2018/11/10 21 62
12 2018/11/21 2018/12/16 26 120
538 564
Total
1102




#310 BIHEEARIOA B ZHOW T O t e s R

RARE HRERR Bl

DR A t=2.854, df=514, p<.05 2”{5%?5 b Y EREOTHABICE
-85 B 2R R t=-8.444, df=191.745, p< .05 2”15%%% VEREOLIHERICE

ARSIt t=-5.523, df= 409, p< .05 2'”5?3&% VEREOTHARICS

T it t=-3.943, df= 222,651, p< .05 IR ) BREOTIH BRI

o7z,

B S Y BBRE DA A EEICS

U A O t=-9.524, df=279.318, p< .05 o
N T,
TRHR AT t=-5.273, df= 514, p< .05 ?ﬁ'\'fffﬁ% VIBREOHNERICE
DA t=-1.077, df=265.394, n.s. BEEZEERoN AL -7,
35 #ER-ExE
351  ‘PEERIRIAE

(43512, 201843 A 1 H 0:00 725 201843 A 4 H 1200 DEANKUR. « FHXHTE DHEE 2777,
FEROEEIEOY 2 R—VUT 128 L CTRIBZESE CH 5, SNMRIRITTAT S RS F
F-UIGRD, 12 Re~15 FRIE—2 2312 %, HIED ORI £ CIERURNS T35, FERHREL 3
M EWOHERS AR L, HHIEH 60%IE E 7203, 18 IRFEED & B & ClE 100%1 23 < 725,

3612, [FHIHIOENKIR - FHBEOHERZ . 4 HEHLTEED IO 1 HEEARFR LT
Y, Eio, BAN BREEEOKUR L FIRRBEE D3 A 37 (R, AR - AR OHE
BAISR R~ BANVRE O A 20T, IRV R T, UL, BANORSE & RAREOIR IR
NOZNL T D LS, F, PHENRIRITTIENREL U @holz, ZHUIALRE S
[20, 8310382 K 9512, ZOHUKDJEEE T IR B RO BRI 7B % — U A TR D T2,
AREER BT HHERE I L0 B0 H PR S TR BEO R X WL U HIESREENE S,
HHRDERNE L o7 bDEBERZ BND, Rl v a VRO TEEEDIRERIOFEL, =
R 29,0 °C. FERHBEE « S 75.5 %, 7 m— 7R« 4 20.1 °C, KUoHEE : S 1.2 w/s,
SEDk : ) 21.7 CTho7z (K3.8)
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FHENASUR 1 263°C. REENTA | 34.2°C. RIEESTUR 1 224°C
FHEESNEE 1 90.9%. mEEINTE 1 100%, REENLE 1 58.2%
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3 100
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i 28 &
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% 28 70
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20 50
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= Qutdoor Air Temp, °C == Outdoor RH, %

35 EAAOKIE « AR

FHEANTUR  295°C, &EENSA  31.0C. RIEEASUA  284°C
FHENEE D 765%. BREMNEE © 79.9%. BEZERNEE  67.5%

PR (%)

315 81
31 7
"o
50 »s &
< =
m ¥ 7|
I L
< 295 i
I 7
69
285 67
28 65
0:00 3:00 6:00 ©00 12:0015:0018:0021:00 0:00 3:00 6:00 00 12:0015:0018:0021:00 0:00 3:00 £:00 9:00 12:0015:0018:0021:00 0:00 3:00 6:00 €00 12:.00
——H1MB1 Air temp ——HIMBE1 RH
9 = VNI=| L LYy
36 EWNOXURE « FHXREAE
FHIE(CC) 26.3 285 28.7 281 284 FHIE(%) 88.8 77.1 76.4 76.8 82.7
36.0 100.0
34.0 900
__ 320 B
£ > 800
; 30.0 g
2 280 § 70.0
g 26.0 o
'g ) F 600
240 <
< © 500
22.0
200 40.0
Outdoor H1MB1 H1MB2 H2MB1 H2MB2 Outdoor H1MB1 H1MB2 H2mB1 H2mB2
Measurement Location Measurement Location

37 AN BFEEE ORI - FIRRREE D/
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8 F5929.0°C. EAEFEL2C AAXREE © FI9755%, 1E#RE6.6°C

0
240 260 280 300 320 500 800 700 800 %00

IndoorAirTemperature IndoorRelativeHumidity

JA—7RE 1 ¥529.1°C. BEERZEL2°C SRR | Fi91.2m/s, BAERZE0.6m/s

240 260 280 300 320 340 ) L s 10 15 20

IndoorGlobeTemperature IndoorAirVelocity

SET* : ¥1527.7°C. 12#R{#E2.5°C

(n=551)

38 HHlitz v i a UFOEPNIEEVMRILO /AT

352 AH4EHEIRH

NFVESIE B ORERRZ B 39 1™ d, IEIE, TEEBIAIR : 363 °C. PRIRERITRE
325°C., FFEITE : 111 gmin, ARWFEITE : 113 gmin, PGFELIE : 109 mmHg, FLIEHIME : 72
mmHg, U5 : 853 [Elmin, Clo fiE : 066 clo Tdho7=, v a VIFOYERE ORRE R 3.10 (TR
T T vy a—Y LV IOMAEDENRDE L, PO B EDTn, RICEh o TRk
T > v VITHEFORAR L ThoTe, EOMOMAEHOEDOHRNILIL v VR07 T 7 ZADHER
BN EENTZ, AV v S OERMNI2EIDY . A AT DEBFEOLMNIFHEZE S & % 7 DEM
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TREBERIR : -2 36.3°C

Vote
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50 - II
- -=ill ‘ | I

3425 345 3475 35 3525 355 3575 36 3625 365 3675 37 3725 375 3775 38
Core Body Temperature (C)

o

KT R : 141,11 g/min

R EREIEE : Y 32.5°C
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Skin surface temperature (C)

BERHRITE : 4113 g/min
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Total sweat rate (g/min)

IGREEA ME : 249109 mmHg
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Mean Systolic Blood pressure

: Z#585.3 [al/min
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Mean heart rate

X139 AP
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(173%) . £F (158%) . B 96%) . AT 90%) DIECZ) Tz,
FEITRAZOWORAEEE ORSR & T 5, HARNZ GBI HERE FRAAT 72/ & (2008)

OWIFEIZ &% &, AR 35°C, MRT35C, XULHEE 0.1ms, AR 2met. H4CE 05co DIRRET, /K

BT K% 26 gmin~58 gimin Tdh-72[84], A (1998) 12X DL, &l 31°C. FExHmE

#3311 T va LEEOMERE DR

Clothes Frequency %
long sleeve T-shirt, trousers (thick) 10 1.1%
long sleeve T-shirt, trousers (thin) 14 1.5%
long sleeve T-shirt, jeans 10 1.1%
long sleeve one-piece 25 2.7%
short sleeve T-shirt, trousers (thick) 17 1.9%
short sleeve T-shirt, trousers (thin) 130 14.2%
short sleeve T-shirt, ankle-length skirt (thick) 24 2.6%
short sleeve T-shirt, knee-length skirt (thin) 11 1.2%
short sleeve T-shirt, jeans 26 2.8%
short sleeve T-shirt, sweatpants 42 4.6%
short sleeve T-shirt, shorts 424 46.4%
sweatpants 16 1.8%
other combinations 164 18.0%
total 913] 100.0%
with hijab 20 2.2%
with slippers 182 19.9%

#3112 ®|via VERTOEERE O] TE)

Activity Frequency %
sleeping 171 18.7%
seated, relax 158 17.3%
eating 144 15.8%
napping 88 9.6%
walking about 82 9.0%
reading 66 7.2%
typing 55 6.0%
reclining 37 4.1%
exercise 24 2.6%
showering 13 1.4%
house cleaning 10 1.1%
others 65 7.1%
total 913 100.0%
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50 %, SWHEE 02ms LLFOFIFT, TRV 60gm® = 32gmin Th-o72[85], HA
(1981) 12k &, AU AT /VHEARENAPEN L, BRERR 33 °C, 1AL 45%DIRAE T, 2 Rftild 7o
¥ 2008=+535g= 167045 gimin TH->7-[86), AFHRTIL, HFEITE L1l gmin &7 LAV
Do ZORERIT, AR LI-BMEE A ORI S BB LT,

—Ji. RIEFREFI B CTRET RIS A HEl> TR 0 ARETEN 100%4 8 2 72 2
LITONTEET D, APRTRITELRE COREL v v a VORBTHIILIZZETH Y, &
FTRITEUR COREAETH -T2, AIRITED 100%E B2 =01, &> a U HOLSHERD
BONRE T2 L EBERT D, BEXONHHBE LTUL, By a U BRMHES CRRCHERE 2 R
L CWTHHAIZE S ORI EEINTEY . By v a yHIZZOKRGRFFE Lich, BT E 72
S THAVEBT-5ATH D, X 310 1%, Fanger (1970) 23R L7-BNAFPNTREFOGHE: & R g aRimIR
FEDBMRE b LAV LT2[87), AFR CHIRE NRMEZ [HhNr) SEIE Lty a3 251
[0, ZIHITRR S 7o PR R RO 7 CTH o7, ZAUTH 1.7Met DIEEhZ 45k
BT TN Z LTS T 5, ARFEBR Tl v > a U HRIBEAL CLEE il = LT v — Ralg
2T 5 LA R L, GRS 12Met SEL QDS SERCIEI Tty v a ViE
AT Gl OAR TEIZ L GR I L T2 L TREHESEL . BITLL QW ZEExbh5,

I, PSRRI OWTE, 2y v a D OER 325 °C L BEFORFZTHE R ik
LT 72, Hod & (1986) DOFEBRIC LD L, KU 30°C, AHHRE 10%IZHBV\ T 349 CTH -7
[74], Lee & (2010) (2L D&, & 28°C, FHXHEAE 50 %235V VT 339 CTH-7-[88], Wakabayashi
5 (2011) OFEBRTIL, K 32°C, HXHRE 70 %OBREE FC, ZHHHCH 335°C, EBFIIH0
355 CETERLZ[89], A5 OMFEIESRENCITHOI TR Y A NIV Ok LT, A%
B CIIATRERBE A FEL L 72 CORHIICTH v . EICFKIFREOMINC & 2 A CKREN T 12

36
g .- * Female
@ : = Male
2 B z, st a
E 33_ s s
0 < g 0
e 32.7°C ) 3 8
E ~ e N
2 a L )
£ 30 <, o
w il
c
©
(]
=
27 T ' ' '
0 1 2 3 4

Metabolic rate (Met)
43.10 ENRNERFO AR B & SR E AR TIREE DO RIR

31



ms LTz, EDID, BERIECORITAFENFEIABE SN Z & TRULBEEDIL, BE
RIEWEDK T X 72 L B DD,

353 T 4— MREIRHE

BB S OB R A X 311 1R, IR 023 T, 4 Bhir< ofdEsy [ UK
LW FE i BRLW S U, RESRIIT 020 T, UL EodRE7s THhsr) LEREL
TWDED, o TND EDHEDHRIANTND L ORE LY bETED o7, FEDRAUEITF
#1008 T, LI EOYBRE DS THs1) LA Uiz, KIREIETH 063 T, K96 BlogEg s [
LA E720k BRv) EHE L,

IR IRAEOHDOBRAE R D & S LEELIEREDIZE AN [ZDEET
By EL, D EEELIEERE DL <0 TR LW BREREALFATZA, RLWY &
VA LT O+ TRV & TR NEET DR E 2o (K 312) . #4
AR & RO AOBHR (X 3.13) Tl POEEE A< BRE LB Z & TR Ly
BT ATZ, iz, KL STTROLFAOBR (X 314) TR, KWy T8V EREEE L
PERE DL TZDOEETRVY & LIz—HT, [§90) EEELEEEFHEOZ N TRViEN
RIREhFAT, BRROmEY | AFBRCITT 12 me, FEHERZE 06 mis ORFEEEN - T72203, 58
S 23R 8D 2 AERE O3B DN g o 72,

SR S
FE R O U Mo
T Mo
TRG YR W
0.00 20.00 40.00 60.00 80.00 100.00

m-3 m-2 -1 0 1 m2 m3

311 AR, TR, BOEORGIUR, AU O TEIH SR
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= = Warmer, = = No change, = = Cooler
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ts5 296
o
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2
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i
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Thermal preference
= = Warmer, » = No change, » = Cooler
6 = Very comfortable, 5 = Comfortable, 4 = Slightly comfortable,
3 = Slightly uncomfortable, 2 = Uncomfortable, 1 = Very uncomfortable
[3.13  BArPREE & IR OLF 2
LA
2 56
(]
° 1 243
>
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£ o 157
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3 10
-2
EEIA
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Air movement preference

= = More air movement, = = No change, = = Less air movement
X314 St L SR 77
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354 RGICRET HEER

ASHRAE #8EECI, &iEAY 25 CUUEDSAE Iz T, BUED_FFI NSRS A7 & T
HZENTED LRSINTND, JEIED 03mis LU L, 06ms BLERBLTN09ms LA BT, 2 end
MAREEIE13°C, 18 CHBEIVN22C EATRETH D, AFFRT—F TH Ziva Mt Lz, K315
BT, KUDHED 03~06ms Th 7=t v g v OET —Z 2 W TERREE S IS
ToHNTREEIE 2993 CTH -7, [FERIZ, 06~09m/s TOHFNTIREEE 2084 °C, 09~12mks TOHINT
HREEIY 2939 CTH o7z, ASHRAE (2L > TH 2 HIVTWAEHIZ K 5 FNAREA~DR—T A%,
KREBRT— 4 LIXEB Uo7z,

SLEE 0.3~06m/s 25

2 e
15
! - ¥ =02511%-7.5166 _
) R2=0.224...-"" e
0 I R PiLiEE
5 0 e oo mmne op-vssn ——————————— 20,
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o8 05 e
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N&ERHE, BNEEZHRLWER U7 —RFE, KIEEINEN -T2 ERHGINTH D,

AREBRCIE, KRBT IR 5 2 D5 DWW CHINAREEIC K 0 ERAN R Z &3
TERDSTD, BERE O RO U IKGEENRNEI S L 5.2 T Z L AVREnT,
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3.6

BFELD

<~ L=y T DY g i VCERR LT R A O TR E 3R A1 T o7, RHIEEEI L
RS L QOB EEE g & LT, FEEOEHHERIZUTY MR IO CIREW RS « A&

AFR

BEBIOT — X 2 IE L, otiatT o7, FEZLU RSOV TGN o7,

FENOKIRI LOMEXREEL, BAAOKIRI LUOMERRRAE & Hig UC, feiifiE & Selfimo
Lok EfEIEE o T, ZhUE. AR ORBRRIC K AR OEENC S DR
EEBZ DN, Fo, WREIIFREECAEET LT, BT L RAROEHZ X AT
STV, BNOKTHREIRE 12mls Th o7z,

ARFEBR BT DHERE ORI EITVY 111 gmin TH 7=, DRIOMZERT DIRAE S
DFITEL D A< BEHIEEWNIZ X 2 4R EDS HER S,

AR CITEBEORTHERI SR R A FEL L7280 C, A LRUESE 1T LARITOBISE
LRI DRERMG DI, PREIIENERTE Tl ORI TR FEHEeT 5, BET 5,
78 BITARIZ L . RAREBRB ST TR 12ms ORIEZ TR Qo2 &ick
D FIFETRN 12 %6720 | FERJERERED 325C LT L, BUifZhn TR
WC LD 7 — 1 o TR OIZMEO R S DRI,

SRR & & SRR DA DBEERN D BERE T L R VUi & LBt a2 52N e -
720 RIRDNR & & UTRE D% < DSRUROMERF 2 E L, K5V & & U7 ks
DL < HEROBMAIIF LTz, Fio, IR & KRB OB G . BB LN E
JEE T DGLAIEERID R T2, L, KIS PNLRE G- X DR DN T
VIARGFIRT — 2 TR SN2 o7z, KUEEE 03-06m/s TiX2993°C, 0609m/s TiL2984C,
09-12mk TIE 2093°C T~ 7=,

REBRCIE, FEROMEREE AT Lo FREM & L, FERETITI CIEATD LRI 2 3% T
PIHERE FIREENL LT, ZD72), HINERE— N COIE R CORTEREE OB EH L
(ZOUWT, RIS K DRI FEIT & BV A e 2 Z LN T&E e, 22k v, IREVEROE]
RIS HIREEEFIHT 23y 277 — U U VFREIBEREE IS L CTRRIIZ LB 2 bivd, L
ML, —H T, KN FNIRE~GZ DB IOV TEMT 57— X GO enoTz, 4
DREE LT, RUE=E TOMERE TR L0 EH CORPIRE R JOREHE & BB ORI
T D LT, L DEEOEWET—% 2V, B EEE ~OBEEAENE UI-EBREIIC
BB BNGGEE A2 WRE L QS Z E IR S LD,
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4
HE . BEARATE/ 4 —2 L ER

£ RRSTBLU L—s TICBOT, FHRAE ORI - AREHT - FREHTIIC L
TORBEIE LR LTz, AZETE, EF. W - POV TR 5, fEE e BETIL,
BN, AT - A - IR OBV | B RS <2 — DR,
WIT, 2SI TR EOBRET U TR L, H T, 478 34—~ SRR
THI B,

41 FREFE

—fRIZ, BOIEAEEEFET D B CBREEBEEOT — 2 2 IET 5 I12E, B85, FHRE,
FHUWGHAED 3 DOFLELRT 7 a0 —F 035 5[N], ZHE TONFE TR —RINAEH ST~
n—FTHLBMAE, AR B, 50 FRRL) CREELBIET LI Laas,
L T AUESRIA R GOEMETIE) AV v MBI, T NERIG OO B
FALSNE DBUITHIRIND Z NN T AV v b3d 5, OBren HiE, REEMTH D EEE
DR EBIERT DT DITT I NEDSIEFICEE CHDH Z L am Lz, TE TOMFEDIEE
A EBWTEEE Y 7 VEIE 10~15 ThHA, FEDOFEFE 7 ANL VI THDH LR
e L72[56,9091), 7> C, AMIEIRBIEZBRA L, 2507 (N=1510) ZfEH L7
T—B~ A = 7T T a—F i@l U, BRI BRI TE <4 — TR B I RIEOE A Sy
o2 elUic, T7—8~A =0 7HIME KB T—2 2y bbb REEShIo\Z— L
AP B 720N ETH Y | JEEREOITEIT T LOBIRIC bl STV H[902%], S
EIERT I A = T FHEOHT T, IKER, ~ATT Xy NT—0 I ITRZ—0Hr, 7Y
Y= a VNS, REEITEY N Z — L OFEEkE TR RN S, BRI, D'Oca H
I 7 T AZ =l a A U CERIDOT— 2t > MW TERBHTEY 2 — 2 ZBUG L, I
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TV vm—a oA FST U TR E S DI N — A3 R L T2 [95), ABTES 7 T A
Z =t LT,

42 WREE

421 h

TSI, 2004 D 2016 FAINNT T, v b— T DOV am—be A KRR T DATN
YEBELONRY RUCHEIESNT, Yak—IUT~L— 78 2 O C. Abk& 1 B8 27 4>, K
% 103 FE 45 SR IfrE L, AFEPEAAIRIZ 2797 C. FRKEIL 2174mm Th b, AT /3PidA v

RIS T8 2 OFRHIC, M7 1657, HORE 112 & M4 300 L, RIS 277 C. 4EH
Mk B X 2677 mm TH D, /X RATA > RRI T 3 OFHIC, Bk 6 FE 5443, BT 107 £ 36
NI L, AERPEIRIRIT 237°C, FERIBIKEIT 214l mm T D, 730 RUATEK 768 m LAEE
D3 <, oD 2 #ir & 1B V) HEIR LORIECTH D, 411X, FREHIRPO s 3 20
O A VR RIR & R ERIRRS LOMKEA R LTS, RSN H LM, FHzZE L TR
EAEL . A ERIBOFRKTIZN TN 268~287C, 270~288C, 233~241CLIEFIT/NEY,

[°cl
36 Mean highest
air temperature
/_\
32 — Surabaya
Johor Bahru
28

Bandung

Mean lowest
air temperature

[mm] ==——— Surabaya
400 Johor Bahru
Bandung

300

Precipitation
200 B surabaya

100 Johor Bahru

Bandung

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(Resource: NOAA, Johor Bahru (Changi, Singapore); 2005-2015, WMO, Surabaya; 2005-2017 and Bandung; 2005-2017)

41 FREHhOS e
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Total Survey 1 Survey 2 Survey 3 Survey 4 Survey 5
Sample size 1570 356 303 347 265 299
Survey city - Johor Bahru Johor Bahru Surabaya Surabaya Bandung
Mean daily air temp. (°C) - 279 279 27.7 27.7 23.7
Mean daily relative humidity (%) - 822 822 76.5 76.5 75.2
Survey period - Sep.~Oct. 2004  Apr-Jun. 2006 Sep.~Oct. 2013  Sep~Oct. 2016  Sep. 2014
Household attributes
Average household size 38 54 4.6 34 3.6 19
Average age of respondent 418 45.0 40.7 39.7 41.6 N/A
Age of respondent (%)
<30 226 8.3 138 220 183 51.2
3140 314 24.2 377 34.6 28.8 324
41-50 29.7 41.6 377 25.2 31.3 12.0
51-60 11.6 19.8 9.3 11.3 14.2 27
260 4.7 6.2 14 6.9 7.5 1.7
Median household income ratio ! 85 9.4 88 7.6 7.9 8.3-9.0
Building attributes
Housing type; (a) apartment 842 0 238 309 265 30
Housing type; (b) apartment 372 0 65 38 0 269
Housing type; (c) terraced house 356 356 0 0 0 0
Floor number - N/A 46 35 33 N/A
Unit floor size (m?) - N/A N/A 19.5 25.5 31.8
Ownership
AC ownership (%) 29.6 61.0 353 10.7 002 34.8
AC in bedroom (%) 243 58.4 32.0 34 002 19.7
AC in living room (%) 12.6 16.6 11.2 0.6 002 33.4
AC quantity (unit) 0.6 14 0.7 0.1 002 0.5
Fan ownership (%) 915 97.7 924 85.6 89.8 N/A
Duration
Window-opening (h) 123 11.7 13.7 14.2 189 38
AC usage (h) 22 46 26 12 002 1.9

! Converted by the exchange rate (Source: The World Bank, Indicators). % This survey (Surabaya in 2016) was
conducted only for low-cost apartments, in which AC was not used.
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Climate Group n Share (%) Window-Opening (h)
All-day 299 235 23.2
Daytime and
Hot-humid evening 0 Sl 145
Daytime 321 253 115
Never 218 17.2 6.1
Total 1271 100.0 154
Sunrise and sunset 119 416 48
. Sunrise 1 91 318 29
Relativel 1
catvely coo Sunrise 2 76 266 19
Total 286 100.0 34
Group “All-day” Group “Sunrise & sunset”
100 e 100 [ ) R
) I i The size of circle
indicates the
share of the group.
0O:!Jl) 12:00 24:00 00:00 12:00 24:00
Group “Daytime & evening” B “All-day”
“Daytime & evening”
2] ”Daytime” Significance level
Group “Sunrise 1” O “Never” % p<0.001
100
(96) | ko
0:00 12:00 24:00 - |I a 11 - |
100
Group “Daytime” [ (%)
& \ o ,
0:00 12:00 24:00 80
Group “Sunrise 2"
60
[¥]
0:00 12:00 24:00
Group “Never 0
100 L
(%) | 0:00 12:00 24:00
| 20
]mDJK"“%wP"M 0
0 Public Private Terraced
0:00 12:00 24:00 apartment apartment house
(a) In hot-humid cities (b) In relatively cool city (c) Profiles of the classified sub-groups
(n=1271) (n =286) of window-opening in different

housing types
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Climate Group n Share (%) AC Usage (h) AC Ownership (%)
Night-time 137 11.5 7.5 100.0
) Evening and
Hot-humid night-time 81 6.8 7.5 100.0
Never 966 81.6 0.2 5.8
Total 1184 100.0 15 23.1
Afternoon 16 54 6.3 100.0
Evening 37 125 5.9 100.0
Relatively cool ~ Early evening 47 15.9 47 100.0
Never 195 66.1 0.0 0.0
Total 295 100.0 1.8 339
Group “Night-time” Group “Afternoon”
100 T

b 1?0 . .
% m'\‘ _ f (%) fa\ The size of circle

\ _ _ \ indicates the
N J j f“'{\_, share of the group.

0 0 Do,
0:00 12:00 24:00 0:00 12:00 24:00
Group “ vening” Significance level
W [ lf"\ B “Night-time” ***;p<0.001
® “Evening & night-time”
Group “Evening & night-time” f\' 1 “Never”

1?0 1
) 4 t 0
\ 0:00 12:00 24:00

100
/ Group “Early evening” (%)
T 1?0
0 LA“""’" ) - r\ 80
0:00 12:00 24:00 |
60
0
0:00 12:00 24:00
40
Group “Never” Group “Never”
100 100
(%) | (%)
20
0
0 0 Public Private Terraced
0:00 12:00 24:00 0:00 12:00 24:0 apartment apartment house
(a) In hot-humid Cities (b) In relatively cool city (c) Profiles of the classified sub-groups
(n=1184) (n=295) of AC usage in different housing
types
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Climate Group n Share (%) Fan Usage (h) Fan Ownership (%)
All-day 293 231 232 98.0
Aftemoonand 44, 236 142 963
. night-time
Hot-humid Evening and
night-time 283 223 11.7 96.8
Duytime and 206 162 13.8 99.5
evening
Never 189 149 29 56.1
Total 1271 100.0 14.0 91.3
Relatively cool Never 272 100.0 0.1 59
Total 272 100.0 0.1 5.9
Group “All-day”
100 eooooay _ooo
) The size of circle
indicates the
share of the group.
00:00 12:00 24:00

Group “Afternoon & night-time”

100
\’//‘wa’

(%)
0:00 12:00 24:00

0

Group “Evening & night-time”

o \m‘ [ /’\
S

0:00 12:00 24:00

0

n

Group “Daytime & evening
100

(%) /"
NN

0:00 12:00 24:00

0

Group “Never”
12

. MWOM

0:00 12:00 24:00

(a) In hot-humid cities
(n=1271)
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Significance level
m “All-day” *** i p<0.001
W “Afternoon & night-time”

% "Evening & night-time”

7 “Daytime & evening”

“Never”

100
(%)
80

60

40

Group “Never”
100

o }{ 20

‘ 0

Public Private Terraced
apartment apartment house

o]

0:00 12:00 24:00

(b) In relatively cool city (c) Profiles of the classified sub-groups
(n=272) of fan usage in different housing

types
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AC AC . . Fan

Climate Group n S:t\;;'e Usage Ownership Wmdm:;)Opemng o (;J)s age Ownership
° (h) (%) (%)
Al 149 122 8.3 100.0 11.7 11.8 84.6
A2 76 6.2 8.2 100.0 10.7 11.7 89.5
Hothumid A3 229 18.7 0.1 1.7 2.7 12.7 94.3
ot-humi A4 604 493 0.3 88 142 143 93.4
A5 168 138 1.2 202 6.8 119 87.5
Total 1226 100.0 1.8 258 14.2 13.2 91.4
Relatively cool 297 100.0 19 35.0 37 04 138
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In hot-humid cities
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In relatively cool city
100 100 100
) %) ,L‘ %)
0. Do ] . Y ] ﬁm 0.
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(a) AC usage (b) Window-opening

100
(%)
80
60

40

20

apartment

apartment

house

(c) Fan usage

Significance level
**% . p<0.001

B Al
u A2
= A3
% A4
B A5

(d) Profiles of the classified sub-groups of AC use,
window-opening, fan use in different housing types
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Attributes Daytime Night-Time
Hot-humid city With ACs Daytime ventilation AC use
Without ACs Daytime ventilation Fan use
Window-opening in
With ACs morning and evening
Relatively cool city AC use in the evening

Window-opening in

Without ACs . .
morning and evening
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In hot-humid cities
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In relatively cool city
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Surveyed Variables

Classified Window-Opening Patterns

Never Daytime Daytime and Evening All-Day
Household attributes
Household size 0.75 (0.67-0.84)** 113 (1.04-1.22) " 112 (1.04-1.21) * 0.89(0.81-0.98) *
Age of respondent 0.98 (0.96-1.00) **  1.03 (1.01-1.04) *** 0.99 (0.98-1.00) * 1.01 (0.99-1.02)
Household income ratio 1.70 (1.41-2.05)**  1.21 (1.05-1.41)* 0.94 (0.83-1.08) 0.61 (0.52-0.71) ***
Electricity bills ratio 1.00 (0.74-1.34) 1.23 (0.95-1.59) 1.09 (0.86-1.37) 0.69 (0.52-0.92) *
Housshokd Jncome civided by 117 (0.08-1624) 634 (0.67-59.73) 1.94 (0.27-14.14) 0.05 (0.00-0.47) **
electricity bills
Building attributes
Housing type 1.07 (0.85-1.34) 1.63 (1.35-1.97) *** 0.96 (0.81-1.15) 0.47 (0.36-0.60) ***
Age of building 0.91 (0.63-1.33) 0.76 (0.55-1.06) 1.09 (0.83-1.42) 1.13 (0.85-1.50)
Floor level 0.94 (0.83-1.08) 0.86 (0.76-0.98) * 1.03 (0.93-1.14) 1.12(1.00-1.24)*
Unit size 0.97 (0.92-1.02) 0.96 (0.92-1.00) 0.98 (0.95-1.02) 1.05 (1.01-1.08) **
Ownership
AC ownership 1.45(0.96-2.18) 1.45 (1.03-2.04) * 0.99 (0.72-1.37) 0.40 (0.26-0.63) ***
AC in bedroom 1.41(0.92-217) 1.43 (1.01-2.03)* 0.93 (0.66-1.30) 0.45 (0.29-0.72) **
AC in living room 1.15 (0.63-2.08) 1.23 (0.75-2.02) 1.03 (0.63-1.68) 0.45 (0.50-1.01)
AC quantity 1.13 (0.97-1.32) 1.09 (0.96-1.24) 0.96 (0.84-1.09) 0.74 (0.60-0.91) **
Fan ownership 0.67 (0.37-1.20) 2,11 (1.03-4.34) * 1.16 (0.69-1.93) 0.76 (0.45-1.28)
Duration
AC usage 1.07 (1.03-1.12) ** 1.03 (1.00-1.07) 0.98 (0.94-1.01) 0.89 (0.84-0.94) ***
Fan usage 0.98 (0.96-1.01) 1.02 (0.99-1.04) 0.99 (0.98-1.01) 1.00 (0.98-1.02)
Stay in house 0.91 (0.88-0.94) *** 1.02 (0.99-1.04) 1.02 (0.99-1.05) 1.03 (1.00-1.07) *
Sensations ?

Thermal (daytime) 1.01 (0.86-1.18) 0.94 (0.82-1.08) 1.03 (0.92-1.15) 1.01 (0.91-1.12)
Thermal (night-time) 1.00 (0.85-1.16) 0.98 (0.85-1.13) 1.08 (0.96-1.21) 0.95 (0.85-1.06)
Wind flow (daytime) 0.87 (0.74-1.03) 0.99 (0.86-1.14) 0.94 (0.83-1.07) 1.30 (1.09-1.54) *

General comfort (daytime) 1.05(0.87-1.27) 0.82 (0.70-0.95) * 1.08 (0.93-1.25) 1.13 (0.94-1.37)

Reasons for not opening windows

Insects 0.61 (0.4-0.88) ** 2.09 (1.57-2.77) *** 0.91 (0.71-1.18) 0.72 (0.54-097) *
Security 0.92 (0.63-1.33) 0.93 (0.68-1.27) 0.78 (0.59-1.03) 1.53 (1.13-2.06) **

Rain 0.64 (0.41-0.97) * 0.96 (0.68-1.34) 1.72 (1.27-2.61) *** 0.69 (0.47-1.01)

Privacy 0.82 (0.54-1.26) 0.56 (0.39-0.83) ** 1.26 (0.93-1.70) 1.32 (0.96-1.81)

Dust 1.33 (0.89-2.01) 0.93 (0.63-1.35) 0.91 (0.65-1.27) 0.99 (0.67-1.45)

AC 2.21 (1.23-3.99) ** 0.69 (0.37-1.30) 0.84 (0.47-1.48) 0.62 (0.27-1.41)

Noise 0.91 (0.42-1.96) 0.85 (0.42-1.73) 1.03 (0.59-1.80) 1.11 (0.63-1.96)

! Adjusted for household size, age of respondent and household income ratio;
sensations in the living room.

: p < 0.01,*% p <0053

2 significance levels are ***: p < 0.001,
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Climate. Group n Share (%) AC Usage (h) AC Ownership (%)
Night-time 1 272 753 6.5 100.0
Hot-humid A:}]:g}:,;zlr?:ﬁd 43 119 10.9 100.0
. 46 12.7 125 100.0
evening
Total 361 100.0 7.8 100.0

Group “Night-time 1”
100 T
(%) ‘\,\ , PFL The size of circle
m\ ' indicates the
share of the group.
0 Dotrtrerenitt
0:00 12:00 24:00

Group “Night-time 2”

100 3

i — /£

0:00 12:00 24:00

Group “Afternoon & Evening”

100
‘/f‘m\m

(%)
0:00 12:00 24:00

0

AC owners in hot-humid cities (n = 361)
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** . h<0.01
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T\ D FMROFES SR - CREREE A FE L, £ DT —& Z T CFD e 7T /L OFSERERE
AT, T DM ET LV ADGE Uiz, IZ, CRDFRTIC L D, BOBPA, BIXAE, &
EORHELLD 3 BRIZOWTCRT A N w7 ART ¢ &4To0=, FOEHLES (R 1500 mm)
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TOBENEGEAG72 E 2B L, BNOFE L~V DREZ BT B 72 DI i/ 257 A st
L7= T2, BNOZESEVIARIZOWT O LT~

511  SEYIKEERMESR

A v KRR T IFUE AT ANDH 47T RN 2 YKK AP R&D & o 7 —NO Ik %
kgl LT, CRDMHTET VORSERGEI WD 72 DI E1T 72, ZOFEBRIIY v U BACH
HOEHRY X HLH DAHH) 20 km PE5 ORI 6 FE 11 43, BTE 106 £ 38 /3lhr@E L, Bie s 2 —
VEIETICH D, MEBELGENGDHIVEMEZE L CRIEZETH Y, HFHKRIT 25CE#BZ D,
11 A~3 ABEIZT TUIRZEE 720 BHRORBKENEZ L 725, X 31 (TS8O, %
BRARPRRI IR —FRRIR D 2 2 O S LTI 0 . iR 4 IR C & 2 K 5 I RPERIOSME Z 1 X
SMBTERD I SAL TN D, BERORAERL 256 mi. FHA®IE3m Tho, &fEOIHE (Ef) &
R (F5IAD) OOFMEELZIZHE 5.0 mX A 24 m DRI SRUASRIE S 4L, 7Y L7210 T < BA AZE
SBHOHEOE L L ES 7ok L 72> TD, AFEHITIZ RoomA & RoomB i Cbiai - (TEH E0D
FEAAD BRFSHEZE 12mX12m, Al GEHAD BHA~HEZ 1.7mX085m & L7z, IKEFEIx3 2
B OB O=1E, W= & H59 10%E 7eo72, 2 LT, Room A OILHIOAIIZEE (X 32 : Az
&) HEDAHT, ZOMITFEZEY (720 B0 & U CIZAT 72,

512 SEAIEH

2019 4E 11 H 9 H25 2020 4 1 H 22 H ORI T 7=, AREHFIIRRCE D28,
IR HZSA CT— X ZUE LT, ERREER SO - ClE, N - RIC LTI RAEOAF
DD OUFRN T D, 2T AERCE, FRALEDR R T COZENEGH i %=
THEL., H Uiz, X33 ([ZENOFHINGE & FHIPEH 27797, RO 5 R8N T, Aile
JRGEDEAE AT 2 51 L 72 (Kanomax 6332D with Probe 0965-3) . 7=, EAAOFmANZ i L 7=tk
FEBORTEBE 2 TSI R (YoungCYG-86000) A% L, A « JEGEHZFHAIL 7=, EBAA O
JEUEETORIERPRILS T E LT, SHIT, FEREENS 10m B /- HLRIZKR AT —3 3 (Hobo
RX3000) Zi%iE L, BN L7z, JEE - EmoRER SI3Rm D 10m THY . HE
@I 1y & Lz,
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(a) photograph
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(b) north elevation
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(c) floor plan
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M2

|
Room A
—c1 c2 =] == —2900 —2900 —2900

A—2400 L2400 AF—2400

52

A—1700 A—1700 A—1700

HWeo4s—1100 @00 A—1100 ®0A—1100
@ Air temperature and RH Al—600 A—g00 A—600
O Air temperature
A—300 A—300 A—300
O Globe temperature 100 A100 100
B Wind direction
A Wind speed I v N cc N 2

53 FHANZE & FHAPEH

513 BB AE

PUHEETAIAT Y 7 - STREAM ver.14 (Y7 R =7 7 LA RV) B U CHdf#T217-
7o BREE - BRI R 2 L—ra MTHWLILS CD V7 b =71, FEE L~V biffst
LAYV ETO=—RITEDET AL IR b ODMFET 575, 1984 FHRFEBIA SH17- STREAM [34#
TS 2T 2 ZIRSTIUATRIRIRAT Y 7 b D =7 C, BEEZE B OO R SEEE AT 5[99),
HAHERECASIREET L, R B ONERMANTIEARR, ZoXUlin7e & OMRRIRIE, Wb L,
FIET B IRH L UTASREN TSR L QU D, STREAMITE., RIS T VORI S 72 £ %
AT$270 7TV TRy 8Ty FENIRTET NVOFEEFATT DY Vs— VI —THIA
SNTFTHER O ) LFUEEAT O R A N D 3 ©O7'0 7T ATHER SIS, X34 122ibDr
177 L FATRIEE R

2 5.1 12 CFD Ofifidcta7~d, f#lr> 7 b STREAMver14 2 L, SRS T CEw iz
1Tolz, BIEAESAF—LE LT, UFIGEELLFETIHY | 2 FRIEOZ T A — A B i L
FEERREZA TV, — RS 2500 a8k LTz, IERRIERNERE T L2 ) X4 L LT SIMPLE
BE U, FETEIE, EAKOIZED AU A KT A ACHILTI00]), fTegnickk &% L
& LT A A Iz 2L, iz 100, Almflz SL & U, ST SosiZens ke
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D FEITRIR S F R LTe, ZAUC R Y TRHYICIRS 1272 D Z L ZRER L TS, SHIT,
FRMTREVSRPN ORI H SEER I Block Za%iE L C 2 2D 7 1w 758 Lz, ThENDA v
2HUIFO LB T, BFEHET 6436328 ThDH, MARASHAL, ERSFNEEES S 10
m, BRI 30ms & 52 7, BERUEIE, TRAMIBA DM REUEFHRIE A 2B RGE LT (01
ms PLEDEIT 2 ANV ME) o FEAAT S T8 & 32 SRl A A — 7 A
N TETHNTEY, ZOBIOEMHIRE TH-o7-, I, B K 50m (325 THh -
7o, EEEAE T 1 7 7 A UEIREFH] (a=02) 10D DL Uiz, XA &I E
DOFLEFGAAD Z & T, WHEES % 0, BidEs U0 E925 &, Jio u OARIILL FOATH-
zHID,

1

u(y) = U, (%)n ...... (#5.1)
F7-, TRHBERSE L U CFRHIES P=0 252 7-, BEERSIHL. HsEmLS ORI A 7 1) —

A 7 A ) — A vl Ui, ENRICEE L IR T /UCBI L Cid DRI

JRTIERY . RATRIREZR A FEEED R LA ) IVAEOUND e £ BTV E G UT- L CRERGEEZ T o7,

Pre I(l) Create and set objects |

'

|(2) Input of material properties |

v

| (3) Selection of equations to be solved |

I (4) Selection of boundary conditions I
I(S) Setup of initial conditions ]

v

|(6) Setup of calculation method, time advancement... etc. I

'

[ (7) Mesh division |
Solver El (8) Execution of analysis I
Post EI (9) Evaluation of output results
Restart
calculation

X|54 Y7 v =7 STREAM T/ TFIE
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K51 HERHTRRSAT

CFD Code STREAM

Discretization Scheme
for advection term

Algorithm SIMPLE

Root; 132 X 152.6 X 68.7 (m)
Block; 12.4 X 9.7 X 8.7 (m)

Root; 225 (mm)
Block; 60 (mm)

Root; 71 X 68 X 44=212,432

First order upwind scheme

Domain volume (m)

Standard length (mm)

Mesh elements Block; 233 X 168 X 159=6,223,896
Total 6,436,328 elements
Reynolds number 1.67 X 106

Velocity : 3.0 m/s
Inlet Reference height : 10 m
Exponent a=0.2

Boundary condition . -
y Outlet | Fixed static pressure

Wall : No slip
Symmetry : Free slip

Turbulence model Modified LK k-€ model

Walls

514  FEEERREE

CFD ¥R = b—y 3 7 UCBET DR RGE 6\ T 6 2 < ORFZER 72 SAL T
B[101-105), kL UL, BURFERSS, FERA 7 —1 OB COFZEFER L DN H 0 | x5
W& LT, Hls s VEAZEM AR50 b, BEROEGETISEX L~V E THL Th D,
AHFFECIE, AR L7 FER A — VIR COFET—Z 2 L C, 7 VORERREEZ T -7,
SR 220451 A 21 D 2 HO 2 B TH-72, ZOHED S B, (1) HlymEm - &
HHVEZE LTUNZ 800 705 2000 D7 —4 . (2) ZHERITTO 2 RGHE I EUER HORRE A0
TR (0°+225°) Zord7—2,  (3) 7R & ERNOBI7IZIU N CREEDS 0.1 ms BLEDT
—& . D3FUEITT—Z DOBHEGREL T, FEERGRIC K 2 EFH T OET WVRERGEAET T -
77

FUROFE IR E <, EHERE  DNS, LA /L AET L RANS, 77—V =TT
4= 2b—ar LES D 3ONHD[106), ZD 9 H RANS 1T L < b AELROHET
ETHY | HEFBREIR AUV, FHRBIRA KIBIC T2 Z L3 CE 5, AWETIL
SNERBREEDZA Y., FRZJRGROZA LA ENORIAIAN G- 2 DR AT 2 Z LIZER T, —
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EOIRBATAGIEE U GRE L, UM N O IR E 2 bS8, |BNOKIIE 2
DR L VL O —ATHNTT 2 Z ENETH S5, RANS AR L7-, RANS [Z3%<
DETNADBPE SN TNDA, BEGEFCRHIH IS Z L DZUE LA ) VAT T L OFNG
V7 Ny =7 O TRE: 4 FREA HlsRET LT, 2O LICELRET /U, 1% & <. RNG
ke, MR LKk e, MPk s ThD, 7o, BITAT—LZHW ONHENRH LD, EEENZE
FDIRHTIZ L < OB TWAD DR QUICK 1k & —RE FEGETH D9, 107}, ED7=8, FBiiA
F—LTHOWTE 20 2 A et LT,

#5210, FEN3EIT N2, C2. 2) DIFAIfEL > = L— a UTiEE OfBIRE R) &
JO'RMSE CEEPES 2 i) g, BlitAF—2L 2 I E ST T /L 4 FREA b L, A3
PEOBLEN D, ARFFE Tl RgE L2205 & R LKk « BT VAR L2,

#52 FEHAF—LBLOEERET /W & DfTiE & FERIEOERMRE & RMSE

N2 Cc2 S2

Room | Scheme Turbulent R |RMSE| R |RMSE| R |RMSE
model

Standard k- 0.982 | 0.144 | 0.941 | 0.095 | 0.912 | 0.107
RNG k-& 0.969 | 0.186 | -0.778 | 0.352 | -0.570 | 0.349

Quick MP k-g 0.992 | 0.149 | 0.885 | 0.113 | -0.077 | 0.159

Modified LK k- | 0987 | 0.127 | 0950 | 0.169 | -0.451 | 0.161

Room A
Standard k-¢ 0.990 | 0.142 | 0976 | 0.152 | 0.959 | 0.138
RNG k- 0.961 | 0.209 | 0.904 | 0.381 | 0.454 | 0.170
—REERLES MP k- 0.994 | 0.080 | 0.984 | 0.179 | 0.833 | 0.059
Modified LK k- | 0.996 | 0.084 | 0974 | 0.212 | 0.060 | 0.135
Standard k-€ | 0.244 | 0.675 | -0.066 | 0.250 | -0.191 | 0.135
RNG k-& 0.484 | 0.552 | 0.131 | 0.357 | -0.384 | 0.237
QUICK MP k- 0.361 | 0.653 | 0.254 | 0.372 | 0379 | 0.212
Modified LK k- | 0.423 | 0.610 | 0.131 | 0.309 | 0.255 | 0.111
Room B
Standard k- 0.318 | 0.665 | 0.055 | 0.312 | -0.049 | 0.174
RNG k-& 0.493 | 0.521 | 0.392 | 0.230 | 0.724 | 0.118
—REBERLES MP k-g 0.476 | 0586 | 0.443 | 0.304 | 0.686 | 0.123

Modified LK k- | 0558 | 0.512 | 0.697 | 0.209 | 0.699 | 0.097
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52 EERy—X

FS3NTRT LI, AP0 ZRIGU B - BAX A - HHfto 3 BHEA e L
7o VEHAIBA FE X AR O CREE Lz, ZBOBIMRAIZIIIER IS < OFREIMFET D03, AHF
FECIIBAPAERE DM & (FEEA VKDY L2 ONE BROOEGRH Iy (ZER LT 4 s
R, ZIBITH T ADOTFE LR W BB O 2 N2 72 S A it e Uiz, d7ebh, Hifl
B (Simple) | AMHEZE (Casement) | #if#hEHAZE (Vertical pivot) | FEHHEIHAZE  (Horizontal pivot)
JREHLAE Tophung) @ 5 FFETH D, HHEWAC L0 BT AMMMOEMEL, oW o
IRAEDAG O LA D Z LN TE D, Eio, MEHATADEREL L HITER LTS HDE L
THREWES BT FTFERERH DD, ZNHDATA T 4 v 7 HROFEF IR S T-00 7 A
DZEHDIRNZ OB O OFEFNBHEIITE 2 & B 270 (% 54) , BB O LIS ORIZONT
% 45 L0 D2iEY OREAECTHITE T, BORHEE 1:1 DS, ZEHLED K
D 72— IANEE SIVTWDERETIL, AED 007 1D 45 IZTF25 LY 8 Fllc/e D |
15 TITISENCE TR T DI L0, A4S K ClsEMREN S L <EYET % L Flllsn
DIORT LRV, Eo, TR AR 144 ni CREE L, fHEL 1:4 (600<2400) | 1:2

(850<1700) . 1:1 (120012000 . 2:1 (1700X850) . 4: 1 (400X600) O 5FEIEA R L 7=,

<53 FEfRNTIRG S X T A—H

#ARAAR HigFO AR EE fieEhEBR 7 TEEhEIER A REHLE
Simple Casement Vertical pivot Horizontal pivot Top-hung
HEAE 45° 90°
AOTE 1:4 1:2 1:1 2:1 4:1
(600 x 2400 mm) (850 x 1700 mm)  (1200x 1200 mm) (1700 x 850 mm) (2400 x 600 mm)
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FK 54 ERREREOSA L ANITETORGIAETE

£ 254 F G[3
KR R R AN
McE< AIcEI< ASIcRa<
B |- 5ELE - AREEE . NREER C MI~NVELE
. BLAKRE . FNFE . @R
® |- FUTUE C BEHLE - REILE C BIRUELE
. REEEER
. F—Z VIR
o HIRIL—N—=
BB TRRAT PGS WIRYHLE
wmEMLE BIRYHLE
53 EEREER

531 BOBFAKKXLFAESAENSZIHE

X 5512, WORERLDS 12 1 7C, B AN 45°DGA OB =BIOENEE %, Bin
ForbL B OSNETE & AT T, ShEWNE N D, BABIA ., SR, AR Tl
B FHEAZE T 1.5~16 mis FREEDFRAEDORO R E IR EIAT Z &3V d, Ziud, 4+
R MEE AT 2 H N SRRSO L7 R, B iR OBSIE i Is MR I > TR T
FETN DT ThH D, SN R EHEEREEOFRNROZFEFH IR0 J v b, B
MR O & R RN R A TR L. JEE L~V OEGEIIIERI T8 < . RKHAHEORENE < 72
%o —J7. BRHEMAZRIL, BT O T DAV B & FEOZEIL CRDSFE SR> T
R EMEITHAT D, FIHEDRHIGR | REHEORHIIFTH 725, F£io, 22EHLAEL T
] & OFEANRDOEEEE ZHI L WO BURIRFESE CITHA L, JEEL-SYUIIROFRARIZ D
FERZIAL, FRRIC, ACHHTHIZ BN & AR EOZEBRPAE S B D rooam &
DIRORAAXNTHAL TN DAY, ZAUTxIZR &35 55H=E (Room A) OBR MERANEMEER OH.0 L
D OEFINIET 5720 TH D, BN LAREET, AT LES (TRbbEELVL)
OEFPASITE CEGEDR Y, —J7, HEHERERIL, 457 1B SR> TE D ATV IC
JEARA LT LE, SERRZEANE S22, FIAEERERT, BE L~ L TR RS D
2 DB EHED A TdH 2,
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e VT, X156 12, BOMBEEIE 11 T, BREAEEL 900 DGAOENBGESZ <Y, FRE
Wikl 2 75 & ETREMNC, BIEAE 45 O5E X0 b AROBFERHEN R 2o TR,
FENO LY JRHPHCIEE LU EERZ 185 Z N TE D, SREIRT 2 &, SRR At
HHEHAZ L, 457 O%E L0 AR FHEIIREIAATEY | |GG TIEEL~VLED §
EVMEEA R E->TLE D, —F, BEililEazs & 22 H LA, IMARDNESECIREAALT
BV, BENEHREO ST RENE ST E TREL-SVLTRWEIERZHERF L T D, B O EOFEEFAJR
BT A EFER RN T8, BHUAEOREICITZENHY . ZEHLE 177 ms (2L,
REEIHRZRI TR 13 5500 228mis ThoTz, ZOZ Enb, MiE OBEBREIIFSE TH DA, FHifns
BOFTHL B NRARE TS Z L35, £, BOEOIMUNZIERT5 &, SIS E TR
B TH DN, MBI R F-OFE > TRESTRE > TR G R T 24mk) | FET2
AT A B AT T R v F X —DfE 2 LT\ D 2 Edbnd, SIS 78 & BB D
& CHRNHOTPEMAREI T E A EZTROLRDY 01 ms F2EE) | SBAX RO =N
T 2GR TRL JERRASHERF S T D,

X 57 (2, BORMREL 1: 1, BIEAKE 45 L o OBEEO, Bom GOE=NagNER) B
FOBAREFLES R E 15m O=PKH) ORE M a7, B H o AR08 Bt 0

(f162mis) LV HOEIT, BREMAE 0 OANHEEEBEHENAE (U 1.70ms) Tholz, =
NHOEE, BMEIN L0 < BAERD AL ENTED LS 2D, B, SIS ARk
45 ThoTHHMBAN L [FEThH-o7e, £ LT, IKRE 1.5m OFEPNERED b R > 72 DI,
BIEAE o OAHESHEA TH-72, LnL, — 5T, Hp 7T V7 RBHOERTIEE CHR A

{7 E LA, FBROEE S — AR TBE AT 45 % TE% EEBXDILDH,
45 FCRUSATH, BINMETEIEGE &R B 15m sSSP TEREGE & b SRR O & 0 R SR
Lipolz,
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1, 90°

(b) Horizontal air flow pattern of 1

Top-hung
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Wind speed in the opening plane

Wind speed

at FL +1.5m

Simple opening —El:—] Simple opening —I:l:l—
Casement —:l: Casement —:l:l—
Vertical pivot _::I— Vertical pivot —EEI—
Horizontal pivot _|:|:|— Horizontal pivot —I:l:l—
Top-hung —|:|:| Top-hung —I:l:l—
0 0.5 lwmdwm;l.S 2 2.5 0.0 0.5 1.2.“.,5,,«.,‘”}‘5 2.0 2.5
Wind speed in the opening plane Wind speed at FL +1.5m
Simple opening _EE Simple opening —I:l:l—
Casement _:l:l— Casement —|:|:
Vertical pivot _::I— Vertical pivot —:D
Horizontal pivot _:l:l— Horizontal pivot —I:l:l—
Top-hung —:l:i Top-hung —:l:l—
0 0.5 1 1.5 2 2.5 0.0 0.5 1.(vlmw‘m’3..5 2.0 2.5

aaaaaaaaaaaaa

57 BHOMEB L O F 1.5m OFGE

532  BOOHHELA S X 58

BREAE o0 DOEAD, BIOMEREEE 1:4, 1:2, 1:1, 2:1, 4:1 B EERE, &
BRECOWTS8, K59, X510, K511, K512 NTHURT, RABROKE AT 1L, it
RTHoTHERETH > THRERIC, BRBAN, SMHE R, MOl TmE LoD, —H,
HHEHAR & 28 HH LRI S EL ITMAT 528, Bl Rz T=P% 5 & CTRET 5 DITxkt L Toe
SH LA IOHET 5, ZOXIROBEREOE N, HHLOBE 4 1 OGAICRbIE
Ths s , X7 MU b, BEeERAE CIIREEERmR A -0 L T HENIC
Bl &AL, b CRE BT 285 CHVERWRE 720 . FEHIAIBA 0 E CHEEL TV D 2 03038

A %0
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(b) Horizontal air flow pattern of simple opening
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(b) Horizontal air flow pattern of casement 90°
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(b) Horizontal air flow pattern of vertical pivot 90°

PR N
SR

4.00

~ i}

N
AR

AU
TERASRS

A
S SSe——
o e

Wind Speed (m/s)

0.00

)

ot

DRI

(m
N
S
5
yiid
&
N
=
.
S
i

83



WX OGE0 06 FB R “FAOl 116 [

00 ¥ (s/w) paadg puip 000

SR

o e

o e

e

e S

—— .
e

.06 J0AId [ejuoziioy jo uiazed Moy} Jie [edllaA (e)

84



(b) Horizontal air flow pattern of horizontal pivot 90°
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(b) Horizontal air flow pattern of top-hung 90°
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PRI, BAFEPPAIEGE & IR b 1.5m =SSN PRS2 X 513 127, BHE AR 45 DA, Bk
TERUZ L > TR DO EGHEIGE D D D705, BHEAEE 90 DAL, et L7z COBREE
LT 16~17mis 720 | FEELLOZEIC L D72 /S o7 01 ms A o BID, B ik
TN OBREI I IZ AU ERBE LN E0V0nDd, T, FEFICEBIRENZ &2, KE 15
m EPPEEEGEDOFES L, BRI AR A LS — A L TRV ME S 207, HithH
a1 O —2T, K E1LSm SEPNEAJEGE (]9 085mis) 1358 1 ERHJRGE DR S0%AAHERF LTy

Do ZAUL. 907 IZBAT HAVIAEIIE AR DR E S 2 7 L BT K o TR O A LY
AR, FEFARIDRGED RO DT L B2 bV, RN, RS ERRCRE 723K
WL lpHREM LB LT, ZOa7 U ARAE O CRAET 5, Fio, AU CHHTEL
UL L7IR B 15m @ &8, HllesE O HLEE B X 9 & F L), a7 U HRIcL s
JEGEEH NN S - £ B 2 Db,

450 a) In the opening plane (b) at FL +1.5m
opening 1.8 | 0.9
angle 1.6 e =g 0.8
g 14 b — 707
E12 £06
3! 305 | —
2 0.8 204 T/N
206 203
204 2 0.2
0.2 0.1
0 T T T 0 T T T
1:4 1:2 1:1 2:1 4:1 1:4 1:2 1:1 2:1 4:1
Aspect ratio Aspect ratio
9Qo° c) In the opening plane (d) at FL +1.5m
opening 1.8 | . 1
angle 16 e———a——————
- 1.4 - 0.8
S~ S~
£ 12 £
2 1 F e ———
3 ==
& 08 %04 |
_'g 0.6 'CE’
= 04 = 0.2
0.2
0 . . . 0 . . .
1:4 1:2 1:1 2:1 4:1 1:4 1:2 11 2:1 4:1
Aspect ratio Aspect ratio
— Simple Casement Vertical pivot Horizontal pivot —— Top-hung

X513 EBAEAE4S BIO0 OHAOB OIS KOV EE S 1.5m O AJRE
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FERORHERESZ 07 BT AR TH D Z E¥bhoTopy, EHI, REOHEL
FRFET D201, fHEEE 7 1 £ CRLS L BMRGE T o7, X 514 ITRER AR, Mtk
Ay 4 - 1 DA ETIR R E 15 m PR OEIEIG 2V NS < 722, Zhud, BIRFIOZIUZ L
0 FEPRIEF SN U CRNJBGEANBEE L, =27 o WU K 2 U RSy MR LT 7o 72 &8 %
LD,

0 T T T T T T T
1:4 1:2 1:1 2:1 3:1 4:1 5:1 6:1 7:1
Aspect ratio

X514 HEEAEEAE GRXAEE N ) 12T DR & R FiE S 1.5m P4 EGH

533 BIROETE - REHAEZ SE

RIPEE TOMGTC, SAEE LU S BV EREA T D IADT- B A o ORflasE %
KR E LT, S DITEREED D T2 DIZRBRFORE -OALE & & SIZOW Tt LTz, (LEIZOW
T EFRTNTEIMUNCH 558 Ouside) . TXTENRCHLTE (side) . PIMNIEIE
BRESTREVH LSS Haf+hd) o 380 2L, ESICO0TE, 2 2 TEEBORD
BPAREHE 2 1 L C, BHO-HEZEE L2 £ T, MroES (ARORERECHTES) %
150mm 75 1200mm £ TO 8 Y Z bz L7 (F 55, X 5.15) .

[ 5.16 (ZBH F1 i PEAA)EGA & PR B 1.5m PR AT, RS, FEF-OALETT Outside 73
D2 250 LN EEREENTRS (1 16~18ms) . £V EL ORAEEN~NDIADD Z E2vD
ol Ouside ld, FEF DR S A% 450mm LA CHA A PEAREE DY L7z, IR I 1.5m SR
BT, TR S 150mm CIIALE hside 28E <, 300~600mm Tl Half+half 238 < . 750mm LA Tl
Outside & Half+half 28FIZH BV ER & 22 o72, 72721, & 450mm LI BTl B 15m P4 RGEIC
T & AV EBAD 2o T,

51712, HEMBH D & ARhERE . (R4 2 1, A0 | RS 600mm) O, FiAHIB M
25 FHYRIBE F S CooBR R L B DR AT, HUMIBA X, IRAROEGEDEEE) T
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HY ., BPRIYFRTCRIER SN L~VLVETIR R 5, —75, SllEERL, AR
JEGEASHLMIBA T L0 < (K 22mb) | IRAZOEGEOME HFECH T, FiltiilE Th 2 FED
JEGEDSHERF S LD, BT ONLEICEH T 5 & Inside & Half + half (XPVANZ R 7-23E 0 H L7258y
CREGHARE 53, FRHABE A £ CORERE R 5 & Ouside DI NIEEERD Z & D35,

Mo T, FEFRSIELWEEA, BEOMEIT Ouside 2MKiE7ZE B2 LD, ABREHIINS
B, RABENTOEMEEZED, BRNOEE L~V ~NEE AR 72 E @5 2 &35,

# 55 MEHERZEOREFOR SIZBT S HEHEH

Winday\{pane Fix Changeable
position
Total windowpane size «  Qutside windowpane size (mm)
. 1200 mm 150, 300, 450, 600, 750, 900, 1050, 1200
Outside . : .
Inside windowpane size
0 mm
Total windowpane size «  Qutside windowpane size (mm)
. i 1200 mm 75, 150, 225, 300, 375, 450, 525, 600
Half + half ! . .
+ Inside windowpane size {mm)
75, 150, 225, 300, 375, 450, 525, 600
Total windowpane size + Inside windowpane size {mm)
. 1200 mm 150, 300, 450, 600, 750, 900, 1050, 1200
Inside . . .
Qutside windowpane size
0 mm
(a) Inside (b) Half + half (c) Outside

X515 FffHEEzEOR -5 SIZEST 21 E
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(a) In the opening plane (b) at FL +1.5m
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LSS \9"9 ,\;@Q 0 150 300 450 600 750 900 10501200
Windowpane size (mm) Windowpane size (mm)
— Inside =--- Half + half - Outside

4516 AHEEAZE GREXMEE ) ONERIOE AR S & AR

wind speed (m/s)
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— Simple —— Inside === Half + half ....... Outside
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541 FHMEAE

RITE S LT L7 BH DA UERELC - 2 2 BN DN, HIIERIE 222Kl VL C
ST Lz,

REILHEETHIEE & L€, R ESCT N A BNAFE Chk L7 fRB i bins, 2
OO, BARIZIBWTH O RO AR 812 Ko CREZRMEARD 5 715D
MESITERY, HEAEM S TOD(108], BEUEETIL, BINRROLDY G, JREICGE L
SNDHR AR B DA RSO 120 LA EE ED BN TN, —5 T, Bz, Bdo
A ¥ RRT T TO R OHE I OMERT A TED I TR Y, BEMAEESTEIC
BWTES BIZ AARKRCRERE 5% LA EOB DAL W O HENH 5[108], F7z, HKET, =
BEAT D BH DR O & HFREHYREFTRE T, AR K O ISR BEN B 5 2 L Wi
SMEBERHIRIE & L CEZ STV 5,

FENIZISUT DIGYLE LR R 2RI 2 HEHRAE  (Scale for Ventilation Efficiency) (21, #F
B0 & > THER S 72 SVEI~SVE3 R0, /IMKG[ITIE &L TIEEE S 4172 SVEA~SVES 72 &3
&%, SVEL 13 DIBYLIRIZRHG U TR DAL SN TR & s — R CR b L CEss
SNTZEN TR L Z 05502 F9H5HE, SVE2 13> HT5YERI /I D ISR D 2 IkE— A
¥ N EEPNERE CHAEL L, T OWHR CTER SITHRE OEEHLHCR L 2 Do KT
BIE, SVE3 [3WE HH LZERMZE O AICERET 5 £ CTORTEIN R NE LTGROt EA32 L
HREITIEDE, W& LR O VRERR 2RI HIE Ch D, SVEA 1L, LORE H LKA
HORNBESACERSND, WEH L O ORBIFRE 5B, SVES 13E DR AR M %%
TENEH SN D ZERDENTOAMERE T, TR\ NAT O OB 5-26H51E, SVE6 1%
Z D R LT 28R S A0 D F COFRR MG (ZERRofh) 2RI iR Ch D, 2K
i, ZEURm, IERTERNZ BT AR Z X 518 IR I 112,

PRI L DM XN DO2ER A ST RIRARAE & 7 LI 3 A H R T D,
— 5T, ZERUE TN DA — 725 2 il 2 & TT2EROD K & BSOmpTE B A RS
D ENFRETH Y . BENOTHYE ARSI M A BRE L, BRSO R 2 H i
ET DG ANTAREHIAETH D L2 D, ARIFETIEL, BIRETAROD/ T A —42 23S H,
ENZETE AR DL T EAT 5 Z LI L > TRABDENIC ED K S IZRET D05l L7,

%] 5.19 \Z BN DZES NI A FRATS 2 T2 DENO R E 1R, K 3m OENZ THE T
M 3 DOESITHE] (Low, Middle, High) U, PREFEK) S X 5=25 miDENEZ R LIE~ (B L

N
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518 ZEROOFHR

Prevailing
wind High
=)  WMiddle
Low
Z@ R1 R2 R3 R4 R5
c1 |
Prevailing
wind C2y
-} C3 Rgom A
C4 |
C5
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93



542 BOBRARENEZ 88

52012, Mt L7z SAREO BB IC oW T, fER2s 1: 1 CRAZ AN 45 DGED=
2= AT A, BR R Ll o7l & $hEm Crd, ACEEIR T T 2 & Wi
HE D IE O THRARA R Z5AT 528G A ZE N PN LTl 705, SMBRE 21, =
WNARRDZEERDFY 1.0 FRE LM TRE S BRI LTS, HERRES, BEbEssE,
Z8& H UAITENO IO AV FEFH C225Ulindm < 7220, FRT, BElEHAAR & 28 H LR TIIEN
D J 0 IRV T2 20 LA E LMK E 72D, EhEWNE CLbid 2 &, BN L4 5A&
EOZETENIMUZ LTINS L MBI O TILEOm S H2EREOIEDY 1.0 FREETHSITME L,
HFBH & ZECIIERARED Y 14 & 00m Y, HEEHRZR T AN ZE S5 20 FREE & @iV, Afle]
HAZRITHEAEDS i 2 2R XA o7 OB L, KIFFHE & SREBEOZEK D RN AR < 72 D, 28
= LAITRARD ML - 3~ TR EGAT S, RHAFUTTIEH 20 FREE & &,

521 \ZHPE IR L O EI COZREmn a2 2T, FESHEICHT 5L, =
VEKTHRONIEY . TN TOERPAECENO BRI AN A TR O E Y,
HCh, ZEEH LA, MR, Bl ES . EOmS Loy UTEBNT S R~ EEEIC
A2 LT D, B BT S5 & 28 H AT AT ZE5UE D a0, MERhEIRZ i
MNEIBR ORI OZESER DS, AREIEHAAI IR B 1~2m O EICZE&imniE < . KA Tk
INTIXPREN,

94



HRLO8HNS A7 COMUGTRIRE = HIUGHAN O i dhili DRG0 Sy BB REISE 1 - THENOR] 0TS [x]

Jie-jo0-0de 0

.St ‘TT Jo uianied Jie jo aSe |ejuoziioy ()

95



(a) 7Y

Age of air

Age of air

Age of air
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Simple

Casement
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0
cicac3c4 C5|C1 C2C3C4cC5(C1c2C3cC4C0C5

Low Middle High

Vertical pivot

Cl1C2C3ca C5|C1 C2C3C4cC5|C1C2C3C4¢0C5

Horizontal pivot

T

-

%

Low Middle High

Mfﬁ

T

0
ci1czc3ca C5|C1 C2C3C4cC5(C1c2C3cC4c05

Low Middle High

Top-hung

745

0
Cl1 C2 C3 C4 C5|C1 C2 C3 C4C5

Cl1C2C3cC4c0C5

Low Middle High
521 BHOMEEL 1, %
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C1C2C3C4C5[{C1C2C3C4cC5|C1cCc2C3cCacs
Low Middle High
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Casement

T

10080898460

0
R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|R1 R2 R3 R4 RS

Low Middle High

Vertical pivot

R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|R1 R2 R3 R4 R5
Low Middle High

Horizontal pivot

L

R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|R1 R2 R3 R4 R5
Low Middle High

Top-hung

)b

0
R1 R2 R3 R4 R5|R1 R2 R3 R4 R5(R1 R2 R3 R4 R5

Low Middle High

521

PHOHREREE 12 1, PASMAL 45 SHE ORI

R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|R1 R2 R3 R4 R5
Low Middle High
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Age of air

=

o
n

2.5

=
[0,

Age of air
-

o
n

Simple

Casement

% gg W%é
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0
C1C2C3cC4 C5|C1 C2C3C4 C5|C1 C2C3C40C5

Low Middle High

Vertical pivot

Cl1C2C3cCc4cs |C1 C2 C3 C4 C5 |C1 C2 C3 C4 C5
Low Middle High

Horizontal pivot

T

¢¢ é$ 5

0
Cl1C2C3cCa C5|C1 C2C3C4cC5(C1C2C3C405

Low Middle High

Top-hung

(N

0
c1czC3 CS[Cl C2C3 4 CS[Cl C2C3 A

C1C2C3C4C5|C1C2C3C4C5([C1C2C3C4CcC5
Low Middle High

Low Middle High
X523 BACMEEL L : 1, BHE AL HEOENZES AT
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Simple
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0
R1 R2 R3 R4 RS|R1 R2 R3 R4 R5|R1 R2 R3 R4 R5

R1 R2 R3 R4 RS|R1 R2 R3 R4 R5|R1 R2 R3 R4 RS
Low Middle High

Horizontal pivot

T
—0—

Low Middle High
Vertical pivot
R1 R2 R3 R4 RS|R1 R2 R3 R4 R5|{R1 R2 R3 R4 RS
Low Middle High
Top-hung

0

—T 1

R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|R1 R2 R3 R4 RS
Low Middle High

R1 R2 R3 R4 R5|R1 R2 R3 R4 R5|{R1 R2 R3 R4 R5
Low Middle High
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Window-Opening Patterns (Hot-Humid Cities)

Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Window-Opening

Patterns (Relatively Cool City)

Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Classification Results of Cluster Analyses Using Window-Opening Variables

Profile of the Groups
Climate N s(r:/ao)re Hours with high performed rate (>50%) ‘g:;:?r“';
(hour)
299 23.5
Hot- 433 34.1
Humid 321 25.3
218 17.2
Total 1,271 100.0 15.4
. 119 41.6 4.8
Reatvely o1 318 29
76 26.6 1.9
Total 286 100.0 3.4

Classification Results of Cluster Analyses Using Window-Opening Variables

Window-Opening Patterns

Daytime . Sunrise .
All-da . Daytime Never Sunrise
y & Evening v & Sunset

Households in - - fwm“"“"\\ - f“" WR& -
Hot-Humid Cities - - N

= A — e
N=1,271 235% 34.1% 253% 172%
Households in O O T [
Relatively Cool City - f " ] \A

. N o,

N=286 41.6% 31.8%

26.6%
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AC Usage Patterns (Hot-Humid Cities)
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Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Classification Results of Cluster Analyses Using Air Conditioner Usage Variables

Profile of the Groups
Climate N S::'/ao;e Hours with high performed rate (>50%) A((:hl;z?)ge ow r;:(l?ship
6:00 12:00 18:00 24:00 (%)

137 11.5 7.5 100.0
Hot- 81 68 75 100.0

Humid
966 81.6 0.2 5.8
Total 1,184 100.0 1.5 23.1
16 54 6.3 100.0
Relatively 37 12.5 59 100.0
Cool 47 15.9 4.7 100.0
195 66.1 0.0 0.0
Total 295 100.0 1.8 33.9

Classification Results of Cluster Analyses Using Air Conditioner Usage Variables

Air Conditioner Usage Patterns

s Evening . .

Nighttime & Nighttime Early Evening Evening Afternoon Never
Households in - - /
Hot-Humid Cities \ j/ iﬁii\.\ Mf
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. MJ . f\j i f
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. . . iy Result of Hierarchical Cluster Analysis
AC Usage Patterns (Households with ACs in Hot-Humid Cities (squared Euclid's distance, Ward's metﬁod)
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Fan Usage Patterns (Hot-Humid Cities) Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Fan Usage Patterns (Relatively Cool City) Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Classification Results of Cluster Analyses Using Fan Usage Variables

Profile of the Groups
Hours with high performed rate (>50%) Fan
Climate N Share Fa(nh:)Jj:l)ge Ownership
(%)
293 23.2 98.0
Hot 300 14.2 96.3
Hom 283 .7 9.8
206 13.8 99.5
189 29 56.1
Total 1,271 14.0 91.3
Relatively| 575 0. 59
Cool
Total 272 0.1 5.9

-
©

Classification Results of Cluster Analyses Using Fan Usage Variables

Window-Opening Patterns

Nighttime L Daytime
All- Nighttim . Never
oy & Afternoon 2l & Evening eve
Households in PN i o . wh P T -
e, o ol NIV I P p i ..
Hot-Humid Cities uv U L/ ' \ -
N=1,271 23.1% 23.6% 22.3-% 16.2% 14.9%

Households in
Relatively Cool City

N=272 100.0%

20



RENER DRSS

Ward (k@B 572 KDY 54
N3R5 0E

: 5 ; Rt c5 4 3 3 2 ;

»
3

1o ‘

o o |

=

.

o o

2 !
* }

Adaptive Behavioral Patterns (Hot-Humid Cities) Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Adaptive Behavioral Patterns (Relatively Cool City)

Result of Hierarchical Cluster Analysis (squared Euclid's distance, Ward's method)
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Adaptive Behavioral Patterns (Hot-Humid Cities)

Group A1
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N=604 (47.5%)
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Window-Opening

Adaptive Behavioral Patterns (Relatively Cool City)
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Classification Results of Cluster Analyses Using Three Adaptive Behavioral Variables

Profile of the Groups

Share | ACUsage | Window- | o Usage AC Fan
Climate Group N (%) (hour)g opening (hour)g Ownership | Ownership

° (hour) (%) (%)
A1 149 12.2 8.3 1.7 1.8 100.0 84.6
A2 76 6.2 8.2 10.7 1.7 100.0 89.5
A3 229 18.7 0.1 227 12.7 1.7 94.3

Hot-Humid
Ad 604 49.3 0.3 14.2 14.3 8.8 93.4
A5 168 13.8 1.2 6.8 1.9 20.2 87.5
Total 1,226 100.0 1.8 14.2 13.2 25.8 91.4
B 297 100.0 1.9 37 0.4 35.0 13.8
Relatively Cool

Total 297 100.0 1.9 3.7 0.4 35.0 13.8
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