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The purpose of this research is to verify techniques of adaptation to the local climate in traditional homes
themselves, or in the lifestyle, in two villages in Yoshida-cho, Shimane Prefecture. This was done by measuring
the outdoor and indoor climate, and conducting a questionnaire survey of residents regarding their lifestyle and
actual living experience. The spatial distribution and variation over time in local climate were evaluated by using
the ETV temperature index. This made it possible to capture the detailed effects of the amount of insolation and



(142)

EIpffE, (Eh

wind speed, which vary greatly due fo the highly undulous mountain terrain, and the impact of long-wave radiation
and clothing depending on the time and season. Although the thermal performance of buildings themselves eased
slightly the effects of weather outside, the indoor temperature varied in response to the outdoor weather. The effect
of solar radiation was particularly clear in the summer. The indoor climate was above the comfort zone in summer
and below the comfort zone in winter. The results of questionnaire survey showed that, in summer, the lifestyle
was adapted to the local climate, and residents frequently used techniques with lower energy consumption, such as
refraining from using air-conditioners and making do with electric fans, regulating temperature with ventilation and
clothing, and engaging in environment selection behavior. In winter, almost all households provided local heating
with an electric or charcoal kotatsu. Open-type heaters were also used in many households, but the households who
used them constantly tended to feel more dissatisfaction than those who used them intermittently or in an auxiliary
fashion. Here too, creative techniques were used to avoid excessive energy consumption, such as wearing more

clothing indoors.
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Fig.1 Observation sites

Table 1 Observation period for local climate

Table 3 Sky factor and possible duration of sunshine

spatial evaluation temporal evaluation Sugaya Yoshida

by means of by means of fixed possible duration possible duration

mobile observation point observation . sky of sunshine [im] | . of sunshine [h:m]

13:00 5 Aug 2005 | 13:00 24 Jan 2006 point ?’ncg"]’ SAug | 23 Jan |70 {ﬁ“f SAug | 23 Jm
start time | 22:00 5 Aug 2005 | 22:00 24 Jan 2006 | 09:00 5 Aug 2005 s 2005 2006 o 2005 2006
05006 Aug 2005 | 06.00 25 Ja 2006 FI | 0752 | 018 | 7:02 | F2 | 0.887 | 1110 | 824
_period within 50 minatos 24 hours Al | 0625 | 622 | 609 | BI | 0.59 | 840 | 502
thteeval 2 Snites ot ¥l £y ¥2 Ll A2 | 0523 | 557 | 325 | BI' | 0.849 | 1021 | 6:41
it L AT P F2 ALCATO BIEE, CLCR ELE2 A3 | 0780 | 10:43 | 0:12 | B2 | 0770 | 1021 | 151
Ad | 0,760 7:36 714 | B3 | 0.586 6:23 1:00
Tuble2 Instrument of automatic recarding system A5 | 0830 | 950 | 233 | B4 [ 0725 | 840 | 141
e . = A6 | 0.663 | 10:57 | 000 | BS | 0820 | 10:50 | 4:34
ietallation | PO instrument A7 | 0801 [ 16:28 | 000 | Bs [ 0.885 | 11:36 | 5:27
1 | ermohygrometer with rediation shield A3 | 0.682 &:52 zzos B7 | 0.891 11:17 7:00
17:00 2 Aug {EKO MH-010D) A9 | 0.759 | 649 4:10 | B8 | 0920 | 12:15 6:38
to thermohygrometer (T&D TR-728) Al0| 0.581 5:17 1:57 | C1 | 0.586 | 10:24 4:31
16:30 16 Aug 2005 F2 with original shield (Kurotani and Ccz | 0879 | 10:06 | 5:53
Kobayashi, 1999) C3 | 0601 | 944 | 1:49

thermohygrometer with radiation shield C4 | 0909 | 11:46 8:22

JAISALA QMH101

17:0020Jan | TV anemor(;;tef (VAIS?ALA QN%WIOI] G (O8a1 | %al | B

e pyranometer (Kipp & Zonen CMAE) C6 | 0801 | 10:06 | 8:20

16:30 3 Feb 2006 thermohygrometer with radiation shicld, &7 O (e | o
F2 | and anemometer (DAVIS Vantage Pro) C8 | 0.806 [ 10:43 | 7:52

pyranometer (EKOQ MS-601) mean| 0.705 | 8:28 | 3:10 |mean| 0.792 | 10:19 | 5:39
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Table 4 Characteristics of each house
item name|] AH | ST | 0A | MK up | wN | ww | GE | SH | FH HK
location Sugaya Yoshida
two story wooden ‘ 3
structure i one story wooden construction ‘ two story wooden construction
roofing kawara (Japanese tile) sheet zinc kawara (Japanese tile)
wall cement surface made of mud mixed with straw and covered with wooden boards
age [yrs] 14 15 appox. 50 | over 100 | appox. 80 31 appox. 70 | appox. 100 [ over 100 | appox. 80 | appox. 70
total floor area [m?] 123 108 96 82 121 143 135 142 125 128 106
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Fig, 2 Indoor observation points for each house
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Fig. 3 Items of the single choice question to ask how much clothes the resident wears
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Fig. 10 Changes in temperatures at GE House in Yoshida

Table 5 Results of harmonic analysis and daily temperature range

17:00 2 Aug to 16:30 16 Aug 2005 17:00 20 Jan 0 16:30 3 Feb 2006
ik A ratio daily  decrease poak _ decrease | daily ratio
mean | Lo amplitude tothe | temp. tothe | mean fime amplitude tothe | temp. to the
outdoor | range outdoor outdoor | range outdoor
[C] | [m] | [C] [%] 1 [%] | [C] | [hm] | [C] [%] 1 [%]
1,: outdoor (F1) 25.2 | 13:32 34 - 82 - 0.5 14:12 2.1 - 7.0 -
1,: attic 289 | 15:46 25 74.4 6.8 83.6 4.4 16:00 0.8 384 35 50.0
MK |4, Istfloorroom | 28.6 | 16:28 1.8 52.5 4.7 51.7 94 15:20 2.1 100.2 14.0 | 2000
House |1,: doma 284 | 15:57 1.9 55.8 5.4 66.3 4.9 15:19 1.2 55.7 54 772
f,: doma 28.0 | 15:58 1.9 54.9 51 62.4 52 15:44 1.0 46.5 38 543
1,: underfloor 25.7 | 15:20 1.3 37.3 3.4 41.9 3.8 16:06 0.4 17.0 1.1 15.7
1,: outdoor (F2) 25.7 | 13:41 3.7 - 9.2 - 1.0 14:23 2.5 - 77 -
t,:2nd floorroom| 29.8 | 16:19 2.1 584 54 59.1 43 16:54 1.1 43.1 4.2 54.3
GE |t Istfloorroom | 28.6 | 14:40 23 61.8 5.6 61.3 6.4 16:21 1.8 70.0 59 773
House |t,: doma 282 | 15:56 155 41.5 4.0 43.6 38 16:33 0.8 302 2.9 35.1
t,: doma 27.8 | 16:06 14 39.0 3.7 40.3 4.2 15:55 0.7 26.2 23 302
1. : underfloor 26.3 | 16:34 1.0 25.9 2.6 28.7 3.0 15:58 0.5 19.5 1.7 22.1
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Fig. 11 Change in ETV at 1st floor room of each house in Sugaya
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Table 6 Residents' feelings by each heating type of houschold

TR % e VRN &) Do
R [E55T] »%
TR | e | gom | POE
BIR R 0 1 3 4 2
RGO R R 1 1 2 3 2
EDEEDBILRTE
woLiziw |E52T mriede
A A 1 3 6
R R A 2 3 4
BEROZAFRICET 2MES
T PR |\ LELT| PP | 2ED
Al | dbEw | R R
R 4T 0 2 3 5 0
(A A 1 5 1 2 0

B IF ik,

(7

LTW5., ZZTWHI#RERLE, ERTRF—
BEALEZY, THMOR - AR R EEBBESET
BT 2BRCRAERBLTEY, BREAL
TR OCEFD I LRI - BF - B - BED
REEM 4 R ZME T 2TEE0, #BEEVT
WREMNER MG T2T812@8 L. FK
B RBERO A2 EXAFES T 275H2G
L, ABSPHREHOEBERYL, BEESEELTH
HEMOBREZAE T o0 TR, FEEE
B - MR 3TEE LTI Zegnl @
BEOBREREN CH ORE BRT 51T82E
T HUOTECoNT, FAHBITESCREEK
JSEOTTEY (RN, 1985), BRESHGEEITE) (R L%
B, 1992), BREGRITE) (FuiEds, 1994) &
W DOERDH D, L LEAMNBTE IR
B OBEICEE SN TWD. RERIEHITE
SRS TENTEEE ORI 5 [ [
] R TRIAAHTh D RICEARE M
TND EHEIH, SEMBBEMED EHREVIME
H VIV, FREEGETE)NL LR & R
ICEWEITH CEF VGRS TN, [k
BE) LW SEEEMANTVA X 91, B{EHEDOZEM-
WHEAITENIC R LT D (RalE, 2003). AR
T 2 EMBATHR, #l2EEHROREICL <
AP AR 72 < & BRI ORELFATHET
2HAEOL 97, LR - EHTBLEE
hatEZND. FOED, AR TRBEICT
BOMELZRTRRE UTREERE L. GO
IREL 6 EHTPR LA WTEN 2189 HETTE
SR ELETH L XICRRAELE-TWEL, B
HITBIR L 72018, ZOMIREHFEOR®RE bW
W5 E2ENS. LALABAEE (KEIE),
1987 ; ARJEIE A3, 2000 ; A fHIE A, 2002), A
DF (E¥FiEH, 1996), FREE (Ishii and Horkoshi,
1995) RiRmE (BRE®, FER) CEETZE
FRDDZ L PERERRIC Lo THEESA T
B, AWML TRAZhDITBLEOTIOS
BHEHRRAEROFE L Lz, @M aS
PHEAITEN R — o EI TR .

Fig. 13 1 0, & X 3REREIZ 2V TiL,
7T OERITF 4], MES RO THROEK
ThHhAHADIIHL, BRI E A Yo CER
ERTWE. BT X H2RVREGREIIC VLTI,



L il AT IC BT D RIS OER - EFEAE L EEVFICET AN

2 m, TER LUTOMER, HbKkD
ERITEBEREZRELERIETH L, BPFO
BiETiE A Lot ciThhTns, —7, #
EOERHIE- BROBBUI R H, KRSy
U— AT 6 FlEE A, MENOTRE SRR
TR T D, B TOMKS - FHEASHED
BE L Vo BEER S BoE A FRODTHBEER
bh3d. HRIMBEROFHICOWCL, EHED
BEESF2FIOHEGThR TN 5. g OE,
REE OB IXENENMSE), 9B OiHTT
bhTha, BABFEMEICWTL, EToE
AREbEL, AVWROEM, BXJBIEEHT
DOREWHERb 6 BERZS.

Fig. 14 £ 0, BT X ABEEHEIZ 2T,
=7 aryOFEREHIBTERL Y Rditn—
HC, aFVERNTRIZELEOUETCHER
ENTWA. BBIC L HRVERERSIIC VT,
FREEVIIEL A LR TR AThI TV A,
BEDH—FT 2V« BH~DZHRIT2ERTH S,
AERIORETOWTEL, FRICKL H508E1L 6 E
HTHZEL Y DRV, ABRSENRESH OE
Bud k<) 6TV EF LV L. RER
FUTEZEIC b~ v, JERBEROETTH D
BMEOCAEELESTE ERAOREEE, £
FERIF E A ETHR QR

Fig. 15 [z E &, Fig 16 |c4&F BB« &
BZ{VboaL2ABRE (Biiky) - Lok
BT 5 REE - IRGEE RN REEERE T
1. BB, BRI onTik TELETHAZN] @
R THRRA S L riRERAEZ A L
T, Wz -1, + & LTHEALLTHE LR
BERLTVWS., £F]onwTidfsns [Fhh5
ThAiv, PREmEOME I — LLES
BHOIEFREZRALED, EE0OBRE A
LWk SHImREE RA2L, mlE -1, +1 &
LTEE LS L RER LTINS,

Fig 15, Fig. 16 L0, EFCo1T, BATIEAR
LALLM, BBRLL b, kil
fizEEshTws, TEVWAHBTHLENLIE
ERZHTHDIEH, BELBBRWMUIZEZEERLT
Wh, LETIERWSBEICES BYE2DR
HWAL, W LWRIZEE ST S, £FTO0N
T, BATIREZLIZRORHL, BOEREUT

(157)

BY, L0 b FRAIZEEEN TS, HE
WEHATBTIESYY - X - TEERICONT
AT, REBICOWVWTEIL L D H00RE
EVICEEEIRTHS, THTHEBRVWAEEIC
B, BAMCEEIA TN D,

Fig. 14 O BIicRBNT, I&Y - R g Yol
H#% TX<), R bM7EFOMOSBOERZ
X&) vz LEE L 10 fibETdT,
EHnag b 2CBET ARSI L 2
WERUERRIZEZTEET 521 SEE LTV
FDTHZ 0 10 HEHIEREHBSIT 4 Y - &
aZYTHY, Ar—7EERNIZERLTNS
LU ENG. —F, BULFBICHL [HFE, B
BLTEL] LEELEDIRIMESLS. Zhb
DHHL Fig, 14 ORRBNCBWT, 22 - [R=¥
WeR =T bh (L] ERATDEEELTND,
ZIT, BIEOHHEE THAERE), #Fo0H
Ha [HEEEIE) LMERz 2L, £F7 0
I—MERIZESHT, ¥BEEbos L2538
HE (EMRL) opEk (Fg 16 LFEHxM), £
DEEOMILLTE, [BREMR] OBNEEITH
T HMBRIC >N THEFRIC LR Lic. Table 6iZ
EHMRETT. mitth e b, SRV HEIC
WTIRERIOEENRE L, LOFEEORBILSLT
FWLOWVWTHBI LT W EERELTHA. L
LEBEERORNRE IOV, BRER e
WEMDEZERZ VDR L, HRER TR T
THHAIDEBMRZ, 221, b1 2 FBEEDREE,
5% KETHE Tidedolt.

4. E B

41, FEESE L AR

Fig 4 IZRT X 91, BH - HHITRITIZHRA~E
FEZLVRET, EFRLVHEETHD. BicL
FZORE LV ST Fig 15 IR T B SR IC
HIRBESSRDPOOESICHELESLZ LR TES.
i, LEOFHEAEE L COWEZFBNT,
FE - HSHERIZBITAZRARBENLENRE -8
THY, BER/ESFICZBVTS, Fg 5imT &
5 B MR D5 - o B R o EE Y, EE -
AFLLBBLERBR AP LR TEMEMIIC
o TnA. Thbh, HARERSEO T TLES-



(158)

ESHMERITERH LD HET, £ERoZ N
MR L A 2R 2 2 U O F R R T
R
SERTOBRIZEALT, ERiCITEE PR
WELRREIR, W) MR TS iR e B A
X, BIIAZKRT OFRERE (FEIZH, 20000 &
FETHB. E— T4 T FREERMIIZL S
BHER L OERINWHBERPEZ LN, TOE
B Ths. WE - BT FICREEL, £F
RIFEAERD LRV Y, EBERBAUNEN
ZELBY, RBERXDEW, LELAEFE, &
KREERVFEBRICFETREICIEE R T & OFf
HBoBFVARBEA TS, #XiE, Fig 8@) 1Tx
FTES5IEBl HE B ADOKERDEN Gue, DE
1.8CIT, BIEDZEN Oy DE 21I°CIZFEN TS,
¥ 7 Fig. 80) 12T 4 91T, A4 EE AS R R
DED Oy DETICIZRIL TV A, Fig. 7 DF K
RORK - BMEOENL S, BFRBERMDER
CRIETEEIIENE T L IC SR THIRRT R
ZHhb.
WEOCKEBFEL, 6 MRTXI, R
W B &S h5 ETV 280 HHE%HEE 50% % HHE
EL, 50% L0 REGFIIEERBEL B, /&
Thid T almicm<. £oi® Fig 8@ Iox
T Bl AL B ROBEHFERICBNT, EHICER
OFRIRITHIT HIARIE 62% ThHo /-2, K -
ASHT L - T B8 s Ak  MUBiRBEAHF L £
F b4y, BEICLo TR K& AKBRIBEN
FiFeshiztEzbh5. HRBOEENSDFE
BEERATS, BEICL-T, ANOBESS
Lz BB IR ES T 5 Teneds, B
DFER R 7R HEM - W LI, BRI
IR E S BT bh, £FITEB~0EER
R Ro>T5S (Zo L%, BEAMOE
EEINES T, Tihebb, WEICHEERER
hil, hoRKEFEMEAREELFBIMLL
FAEEZ2YHITY, BEITARIR A A
TiIF3HF M. Lo TSR RIEE L
FIEIV T, #RSORESHEMIMES
LW, ZRPRLIICS D, EFEDRICE
Mtk T, SROOEEORE IN/BERAT L
IR L THAIC b bLT, A - FHOKR
5346 & BTV 53 O KEPIERBE 2 DI E D

B Sp ANk,

(7

TEHTHLEEZILND. —KH, £FIBETH
B L Hb, twonode model IT L - THH S Bk
R w BEFCH~REW,. ZFORD (5) RTT
TXICBEOCHEBLOLOMNNEL Y, FE
PHRIC L 2 HEEEENBWR S LB ThH
ERTEFOKRE Z2G U THEBICE 2B E
OEEREZFIIIIRBENIZ L, £O¥E ETV
DADBRREORES LR TCRg6liFEhl-LE
2bha.

ERKUEOZERM e T RHEE T TR L, Rl
REHICLOFRORBRSG T LICHEHAS. Y
OEEREMIC A LERE - R FIiRohd
WORRMHKROZ L L LT, BRIZRNTHER
K- FIiidlb A TR EDS Fig 7 1T/ TV 5.
B BAHC oW ThH, £FORMBICRLLT VK
eSS R b F BN, T, B
FLAFCIFAELREBLLN, Tl
ORI EDEE O \TEHEND. TI2bb,
BREOBE O 1% (2) RSFT L oI, EERE
(0.1mis) 721 T FEBEFK (Oclo) ICHIESH
TFHEEh A7, AREBBENVIFEREI RS,
LTehd o T oy DERL, EXERRECHEICE
BUREOZEE L LT, BESFE UHAICIERED
FERLLTHENADHZ LTS, Fg 7B iedk
& LTEFL WEFZOLN On DIESKEVOI,
EREDERITLA L ZABANIWERZ BN,

42, EBNTELFEEFNFOIER

HEF 20T, FETHS MKE], 2EETT
HDHGEHE L, BREICEVISEIZ EBEERE
ot ARIROENZ T 5RERIEBACER) L
O, MK BIZ oW THETRIE, GE B>
WTH2REBEEREZREMRhZOETH o,
MK B3 8, AFRUIMIFHIBEO#EZM LT
BY, BRNEZETTORRTRERNTS 21IEH
br<BRIh T ATEOESICR LTK
TRIE R RFEENNEDPT-OREO-H T
HDH LTINS, WMIZGEET I BEZEOED
ENREE Y 2EERELTWEED IBEER
STBEET 5 ERICAR B EA I T VERLC
Hofe. | BEEPLEHEICBWTARIBOEBNZ X
THREMBRIEL, EEbRED oD,
2 MR ESIRS A ARIRIC R L TR TES)



LR i S AN ET D EAMET WA 0 SER - BRI L EE 0 IC T S AN

L, E#b/ I LHBEEIND. bbb,
BRE~0 AROETALIIEFIT R & < BEL,
ZOEDR & TRYNE MBI o T B RT3
MizHELINS, iz, 1EEEREL Y EHS
iR, EHEKEE D LMY o—FRERPREV A
H MK & - GE&licdbl LT 5. &< IC GEED
BECEETHY, MOTMEFSEFICONT
LREECH 7. HIFIED (1987) AEm (1991)
XA OETET M OBINIRE A LSRR D
&z X AnmmAEh R, o biEmRE o
S EHEBBEASREWELTRY, AHERR
BEFOMEEZFLTWS, BELXY bl
ORI R BREE R L TWH T L
Fig. 15 ZRTRERORENL L ESICHELED
ZEBTESL.

£k, 1 BEEO R ESRIE QEROVE) ik
BERAFHIOWTIE273 —294°C, FH T
WTiX274— 8CThoT-. 2H 8 Hlimplc
Wi AEH=R (M L2585 F0F
BT EA8FEE0OYH) oL, LI B
DT b DD, FR - WK - L HE - WH -
B - IREFO 6 FRTHIRILADILE & iZIFRFEOFEH
ThHy (HiEEiEd, 1998), ZhbBEEEoMeEx
HLTWE., LaLZoe#iko A EH4KIE
3, HETRMB5CTHo78, Fhilsos
ETTIIIA 266 — BT CEAFRL Y bEo .
EhiczoeMHiKicB T, FFRHNICRS L
AEHARIR LY A ERFEROTBIEVEF RS
<Rbh, F—F—FAFRIIN0%LLE FX1A
0D ¥y T i Ao R e Y P BTIR OY 5 IRFED,  filioD 5 4R
Tk T 65— 7SR THoT-. Tixbh, Zhb
6 TR CIT= 7 2 S 2 I Uiz ETo
HEHRRBRTHL LM TES. LLad
5, MK BfiZFig. 13 oMz LT, =7 =3m
ERIzoWT TL72zvy) L[EFE LTve. GE BRIk
k<] EEFELTWEHOO, BLFOREIC2
WTh Tk SEEL, #HEELTOMTERE
L TWA. Fig9, Fig 10 (23T MK I - GE
BreEEoFEAICLEVATIELD 1 BE
RRENFEOoTZ & LB AbENE, Pirg
EBIELE | BESIEBWTERIC =T 2
DERIZHE Y oD TRV EHESHL
%. Fig BIoRd =7 arofflEsrBRTh, X

(159)

FTFUNTEFERA—H—D—F@T - BREEED
fEAZE 1514 4 02 E-2ERERE (B
25, 2004) (TEHEASHE BANTAEL. Liedio T, EA-
T HETIRERRIC S, =7 aroREREL L
NN LARED R EYERICHEF S LTV
ERIATENRTED, £, ACEBCLHR
BRMTH, o7 3tk 2 R—AHoh
ERFEBOFEAIICOW IR (2004) @
FE T 6FITHY, AFREOFBBEVEIET
hb. oM, BRFOMK - AR LT
EH - KRR v 7 —D AW - BIERRED
R - FRLDHEE - | LWEFT~OBENITon
THEHEDFRGWEEGE 5D, I bbbV
OFER - TTHAOIEEIZ oW TRBE X e FRE
Thotle, FEMIBOFRAFEMICIFTREEML
195 ADEEEESEREELEBLTE (Ex kb
BEH, 2003), % LbOFEHSKZEICONTERA
A L EIRE, AR L AW ESOF HIc
Wik, AREOFBRVWRIEERLTWE T
b, B X LRV - AAoRE -
BRETER - FERMEROMET L Vo Tz, BRI -
HAZEDOTRAF—HEEIZEHEL LV ahil
B, I E~FREL FicfThbhTsh,
R L ABEMEICOVWTH, BAKOERIC
EHohTwe, ZhbnZ sk, 8- 58
TR OB HERREL WA LT, BEREc
L EERE LR VREEENLARNE ER T
ez d., Ld, Fig ISIorT X, BE
FRZoOL I REABRRELZERRFLECTY
7.

—FTCAFEIOWWTIE, AFNEDOSRILHY,
RIRIZFTI 5 BIRE~D BN OB AL OREEIT
BEFEFCFWEFIIRAZLFITERY. P LAMK
B - GE BS CHEBHHRA M7 BRI R IR & { il
Liciewhlz, 1 BEESEIRbEWGES LI
Zzxbhd. THTH, | BEZEOR KR L
HIZ I0CHE TEBEETHA. MOEFIKBNT
b, Frrbe—F—% L) AL, THRF 3
BELTE<L] ¢HEZELTW-HBK Bicsits 2/
JEED BEHRIRIL 163CTh o158, D 8HF
BT 5 1 BERKEEZ 24— 14CTH-T= (0
b 2 FEBOFE). HHHEIED (1998) 2L B4
EZOREICLDE, BbEL-T4 KB TCLEF



(160)

HER (FET - EEEEEST 46 FOYHE) 1%
17.7CTH Y, AFRERERIIH GITEN.
LoxLadd b EEFEE Fg 16T LI,
ZDX O RBRRBEREIZBVLTY, BEE
BN IERSETH Y, L LAPEEE M TV,
FOBHO—2E LT, a&#Y - RaxYoiER
BEEF LD, ESIFEN (19972, 1997b) T AHE
BUNFZ I E SV EEREEERL, THOESR
aFVOHREHREFIBRICIVFEML B,
BROZVOBABHECHEBEICIVEL X
BHBEHE, KB NWCHEEITBWTHRIEESR 6 —
RTCETFHHERHDZ L E2REL TS, B
LI (1996) Iz X BFARE TR L LIz e,
2 2V OROFEAIC Lo TERRRIENW 10C &
RoTCOEERFOBFIFRERLTHS. HiARRA
DOFBT ISEFEAE LERELER (199 b, =
BYDOHMEHALTVABEHR, aaZ YL AMA M
T Ty re—F AL TV AEFICEIT
LHEMOAEETIEEENEN 40— 59C, 74—
02°CLEE LTEY, WP L AR & ko=
BThD. Fig WIRT LI, B HTETIR
FEAEOEFTaYAMERSH, ERLE1
HTLT_TIE) BTV T, 70—
Mz & D HEE S B RRIDEFEOBREOM R L
WATHEWATHS (BHEIEM, 1998 ; KFIEDH,
2005). LT, BR - THOBEEEI=S Y-
Ra® Y OFERLERREICL T, KR
RERECHLIFERREBRCLAIZLRBILT
Tz BNB.
MSTEEENSRE Loy Y OER - REIZ
W, 1975-80 SEOFAE THEM - BINTHERER
9BIEBA, KRTHTE, dREETIR1HLRW
LTS (%0 L2, 1982). 1983-19854F D
FE TN - TEH TORAERIENTH 85% -
TI% T Db (FBEHEA, 1987). LIRS L O b
FHTTOFECTAY 1000 #F & w4 & Li-—#HOHE
T (HBIED, 1984 HHLERI, 197 E
AJNE7, 2005), 1982 FEofEFSIT2ECHR T H
TEDS, HR&IZIED 2002 40T 1E% < 0T T 5 H
ZTFEY, fURCEHIEEAEER SRR 25,
1992 FEDFHE CIIFER CORBTRIISFIRT (2
SEIEDy, 1994), 194 E0FETCIRIEEIRTO
BRI 7HTE, LB LW EEICRS &

EIpffE, (Eh

S5HEETHD (KT, 1996). EFENICEIT
2 1994-2001 SEOFRE CIHRE RIS L (FHEIE
B, 2004), EBHICEIT S 1994 E0OHE TR
HEBREDOREVEF T HERSL 8 BliciGe T,
BHRIAREI NS DI TE bR
HEIED, 1995). EHFOILIMERE IR L
1996 FEORECIHFEFEHZB TOERARINE —
9%, HEX - &BHEXTH6—8EIThD (F
BFiEds, 2000). Tipbh, o THEREERIT
FAERE o LHIBEZ BN TS, ITEOFEED
L - BRI - TR 2 LD HAPE X,
RN E UL B (1999) o X 5 4kkk
BRTAEOBETIEABR LTV, MHiRics
WA EOR = 2 OFFREICET 2 8EE R
DT HZEETERDPSTEE, WA OFERES
L7 FEHES (2000) ITXB L, HEED NS
CRAPMEFRICB N THFEZ RREOHFHETHE
ALTWeolZxtL, @RS CEHFLLER
TRIFEACERESN T AP, Zhbid—
FRANT I % BRI D ALE, MR ORI R
EMBLEERL LTWEEHEBRENS. Lizko
T, FORBTHLRLNLARTRRVENaYY
DERE - 4BENR = 2 Y OERRE, 6
HOBED 2237255,

Ab—F LTy b —F - PREAROBED
ERBRE NS, L& P& FRIZELERISRE
BNEL, afVoERiconTiEEAL TE{]
EEIBELTWEDEHBHTHS. A b—TT 7
ve—F—%h ETHMRMITERT AR L,
HWRERT S HEIRERES AR Y, EREE
HERLWAS, O CREROESICN
THFMIRZ-TEY, BABEWITOER
FERT IO FRE LARGEEL- 2. —F
T MBRER] CRExORy, ¥EHBOR
RS LOEEDE T LT & iow4 A3 M T
RN E  ZE eV, gAKIEAs (1995) 12BH
BB OF A RS O EE - IR EEE#T
i3, L W EEEROZEROFERICEARERENZH o
FZeBRELTWA, LT, FRHMER
EORMBFHOEI R, FRER SRS 2 R
g L CHEMAT A0, BEBB92MRVIE
CRENOETFRPEARLZ LR R EHES
s,



L il AT IC BT D RIS OER - EFEAE L EEVFICET AN

FENETVANSHRERD L, HEF-LFL3E
wiE A B4R TVWS, EFEICOWT, FRHFETHE
L7z 11 F ETV BIHERE, FETH-720A
Ef - MK 5§ - UD Bi° 2 EZRIE £~ L7z HK &
EFTind, 2B RREELERN & Lo T
2 BRTHRE 70 | BRERIRIZ VLTS, Bl
EE L oz, AFICOWVWTH, KELE
e TES. BEA)IEN (1996) i, Olygay @
£RMER (Olygay, 1963) % FE W CHEIZHF D{EHE
EFOERRARFELITM LIRS, HE 05m/s
DIFmE iRk L v &<, £VEERSCRE
FETHE LTS, TEHE O LSOOG
EERFHE LZFEIZs (2000) b, =EHEREEE
EEHALIFFEER (ERNEEILELDL
i) BHFOZBTREFCBOTHEREERRIC
ABbO0 N CEEXFBE T ERIZHFREAR,
AFIZEBVTIRWTIORERRH 2372 0 (RIBAI R
B nEHELTWD. =i, ARIiZH
LA ETV BHERIZIE, BEECiThh Tzl
ASCHEASIC L oRECHEDL, IELAFOHE
THOWLRTWEaZ YD 6 — 2CI0G RS KR
ZhEE (WEHBIEH, 1997b) bHEERXILTULRLY,
bh, A EHOEEOENMERESEIICS -
T3 EVWIRTI e, EEOSARERITE
2 AL HhBEHER L 0 b RICEEEICIT,
b L IEEEENIChoTe L E 2 BB, Lizdio
T, BRSO T A#BEIL, SEEFEORIICE
AIVEREE~OEEN LREORNRHE B D
O, HRIZBOWTHEFEHICL > TRB LA
TERHENTHTLE NI ZENTES. Z0O
b, HCEAITEAEE BB, BEREOE
RERANBIzHA L Lk —dhbblaea sy
REOHE — 2 X THRELZ A TEIESE
SLHBAIL, BEFERLTERILZRLTVD.

b VIS

RIS T, EESEOERNZA & B
WRERER L. ETV ZHNTIZhZ2AERAI
M Lz, #EAERNEEE 0O G R RS SRR A
B e, BAGRBREEEZRTEIVIZR, &
[ERDT L DRABE~OBEREELLIZL
Dote. Lal, ZHRBUNER EoE# 8 E

(161)

DFL— Rt 7 LoTELERD, ETVEITT
72 ¢ ET* %0 SET* (Gagge et al, 1971, 1986) Th[F
BoZ o5, LasLETVEHICE £L&
RAOREEERDZ LizkY, LMHOERIZE
ATEHIBIC L o TR E L BEbd 5 AR ECEER
CORE BEPEHIC L A ANCE RO Y
HANCIEZ A MR TET. ERELEE L THE,
EECRE AFCIBECIRV AREBEORE
BEPES, ILUEECd DT O EEHIC AL D EE
Th HIEALDBHEND b, BB &y OFAMERE
Lo THARTRRIIHIBRESRTI S hoob, B
NERERBEMCHRUTEL L, BicEFico0n
TIRREHOEERHLENTho . EFIITEEE
L0 HEL, AFEXFEER LV BEBEVZRRER
TERR S Tve.

DL 5 REBEEEIIRT A BEE DEBED,
BXEIX~DMEDERBEHE LM L. I
BHNREAEFCY, T s oEREERELTE
BEEOERIZED, BESCEMT L 5308, RE
BRZEO=INX—HBEELRVWFEEZRE
L7z, MSEEICHES LEARRRE STV
BEOLFILL, LAY cay Y ERIT
Raz2YRERE T BEEURERELE
< OHETHEESh TS, BRMCERTS
WL 0 HEFHERAT A FOFRI LAR &
BELCWe &£, BENTOERODEZERE, =
CTHREC= AT —EHBE LN I TRSE
Tz,

WA, (EEORTE - [N R E L eEiz o
&Y DOFEREREDS Lo2oH5H, B4 - HHIC
BWTIEoZY - B2 YO BERSHBE
ZEBHELNILE TR, vz hid
BA - SEOEEOKH - KREER+HTRVLE
LEICRELTWS L2 ONRD. L LAK
I, IFVCLdabBbboEEVEEEED
BEE LTEREEEOBRETHAE L LIRS
ha (Bl EE 1982). LiEii-T, BmiBERE
E~OEBEOERNOTAEL  LEBE 2 UGE
THLESEL TS, HFLLREEE - RR%E
FENEINEERLT, HOAE LERE
ATAEEELDLBFETHS (BRFELESR,
1996). BAETHAMA h—7"72 & OB M0
BER—gmicERshTEY, BRERALTWS



(162)

HEOARROEE, EOBEBADEERREEE R
g, BB CRERCELE 52820
55, LHbERS - SHEEEAMREREERD
LORBEEEREATCEECTHD. LB IERA
HESY, ThRLBABET TR, BV BiES
MRS ERREROELRFEENT, £2T
OEFEOELZRORC ERICFbhIEH I =8
ERXLERFEENTNWS., b IE, Bk
Iz < BERELRVARYE L HEAICIT# ik e
BEORVWEL LB TETEEDOTHS.

BES— K

and]: TARK

EHF [Win’| : B¥NRER

ERFI [Wim'] : R EA DS

ERFs (W] : G EA SRS (FH)

ETV[C]: (EEAZhRE

F,[nd] : HFROFEGHESE

F,,[nd] : BREFEROGHEESR

Fund] : AROFEZE

Lind] - HREEE

h, [WI'K)] : itz s

b, [WI'K)] @ BEHEE R O iRMmRE

h, [Wim'kPa)] : ZRFEBmER

h, [WAnK)] : B

b, [WA'K)] « A HERE - M RICE SN EHR
DERESUREEMREE

I;[clo] : BARE

Ly [Wh'] : AFERER AR

Mmet] : 1B &

D.[kPa] : £, IZBIT B AERE

Prrv, < [KPa] : ETV [Z350) 5 fifi kS &E

Rs [W/m'] : fEM RS ER

TVF [Wim] : {BEURSE

4L[C]: =B

L[Cl: Vu—7iHEE

L[C 1 : PEIHCHAE

L, [C]: HEE

v[mis] : B

wlnd) : ®aFLR

Py [nd] : KRz

8 [C]: BEIZ L 2HEHREEL

BB i,

(H 9

O ['C ] : BB & B HHEERS
O, [T : AHNZ L5 AMEEEN
6rs ['C 1 : BT & 5 EEIRERAL

5 A X ™

BYEZ, FM— 5518 HRES SHEMH, E
5 (1999 : FEILBIT SR HBRLEZ VS
WEBTAREBRE FREGCET ST RLX—HEEE
T AME 20 ], AREEPEIHARIE, 465
49-59.

g % (1986) : R EBE, LEEREEEEL -,
$ES 3 MR, pp. 133

HAE=, =HFEB (1972) : REF L TEEOERRE
BT DR, RERLREAER T B - AR
23(B): 2746.

ASHRAE (2005): Thermal comfort, ASHRAE Handbook -
Fundamentals, 8.1-8.29.

LHEEFNH, 1RHIED, E5 1, HAES, e, LR,
KEFK, WEFH, MGk &E K (1998 : Bk
JULHOEFEESER L £ OMREICEToME 2E
FRECE S AEO AN T —HRESATAFA L
BT SHIE H2H, EARRFANHERRIE 505
23-30.

T ARG b A, KRR, SERE—RE (1994) : {GREAD
BT HERRORERE L AT FRiE
DEERZER OEMEICETIRET VA VR (20
1), RACESZOFTERRIE, 460:87-94.

FoBeLEeTs, A.P.R. and GaGcg, A.P. (1988): Rationalization of the
effective temperature ET*, as a measure of the enthalpy of the
human indoor environment, ASHRAE Trans,, 94(1): 12-31.

Gagag, AP, StoLwrk, J.A.J. and Nisuy, Y. (1971): An effective
temperature scale based on a simple model of human physiological
regulatory response, ASHRAE Trans., 77: 247-263.

GAGGE, A.P.,, FoBeLETs, A.P. and BErGLUND, L.G. (1986): A standard
predictive index of human response to the thermal environment,
ASHRAE Trans,, 92(28): 709-731.

FEERAF, =l KEACT (198D BAHTHE
BEoREAOFHRICET 7%, BERDHERE,
22(10): 3441,

TEERAT, =T, @ (1983) : BFETHE
OREFOFRICET 2R, SRR HREY, 248)
31-37.



L il AT IC BT D RIS OER - EFEAE L EEVFICET AN

TERFF, g ER)IGT (1987) « BiEiko
EHORE, REFSAFEER TS, 35 111-121
EEFE, FHET, AhdoT, BT (1968) | RFE
OEKEFHTE | B ERRE ERRA » BHERRICE

T HERE, FECEHE, 15(1):4048.

{EMFIE (1991) : AEEREOALREY, WELL pp. 1-199.

BAN#H—, HBE AALEE (19%0) : ERRickiT 5
BREEHR L LESHRREICET 2 EH#E BA&E
SFPTREE, 3189192

BAIF—, SHE A)IEE BFE— EENIY,
PN (2005) @ BURED) O AL H OEEHAEIZEET
HHISRFEOER  FALHGRTE RS L L 20 £/
OEL, AFBEEESRIDRIRHE, 593:3340.

BT (1985) « HEOENRECEFEEN FATOLER
TN E LD BRI WT EROEEMEERET HEM
ADINREMOEERE To 1, ORBEELIHE SR
SCEESE, 356:13-23.

WOABR, AWK, BACE, JAs— (2004) | BIRSLE,
#ALHRR, p.187.

Hormkosw, T., TsucHikawa, T., Kurazumr, Y. and MatsuBara, N.
(1995): Mathematical expressicn of combined and separate effect
of air temperafure, humidity, air velocity and thermal radiation on
thermal comfort, Archives of Complex Environmental Studies,
(34 9-12.

AR, HiEbSSR, BEEE, TERE (2002) RE.
BEE, SR, ARAERARLECRETECRE
FOIEF - AFOEOOEE, OABEFLREN
TR, 40:405-408,

Isum, J., and HorikosHl, T. (1995): The combined effect of air
ternperature and illuminance on the human physiclogical and
psychological responses, Archives of Complex Environmental
Studies, 7(3-4): 1-7.

DngEch, (LEBERE, LLTASEA (1995) - REFMEHRLEL
- FREZOLAFEARISEICET3RETFRE #
AR b R BN & RS EROR VD
WT, AABREPLHTRRECE 470:1927.

AFHE— (1970) : BER LM ERTE, St pp
161-169.

S&JT (2007) : http//www,jma.go.jpjma/index.html

BRERE, WEH (1999) : KT SERAKICESEEDOR
HEBEOENREI OWT Z0 2 |IBHFOSENE
EEELUEEORBICETLEROTR (), BEE
PP ETRURaEE, 22:309312.

(163)

FETEE, P M JOfE AL RakEE (001) : H-wab
<R E VR ERERIC BT D AERHEEYEERD
$iE, AREATERHE, 8(1):2732

B, ZEEE (19) Ao REHoRR L E
EFEOBM - WY 103 BEEFI L IREMRE
e T4k, RARBE AL PINRIERE, D
449-450,

RIEEHE, BEEE (199%) : FRTTTnSc BT 548
EEEHOMERE & BEEOEFVHICET 2RI

IR DR L 5 6 AREDREEREE, AR
POFHERRICE, 488:75-84,

RIFEH, TS, BERC, ANE RiFfike (2000):
BR L ZROFEARE T 2 R RN R U IS,
AARRE MR R, 5353945,

BREFA (2009) : EEREFEORA BHORHOTE
EEBFETH L RCRBREIMN RS,
118(1508): 30-31.

ST (1937)  FHRHHR, &4E6 (K IR (1979)
SHEBEEEE I EAR (O), p 1ML DL 0EE
ML)

REFEE, WIERE, BER, Q¥ oSS, i
KL (1996} : BRbEE - iR - REOBEAREEMEICHY
DAL EE  SENTHE & S R OBR, B
B RFERROCE, 490:55-61.

=EFAIEE, WEREZE, TEBN, kTN AH T, B
Hi (2004) : 1L A RBLEEEICTT D R ~T1) OF
HREMERE TO2ER BTy PRECE
YU S, OARRES KOEREEE, D2
109-110.

EIAEE, WAEEE (2006a) - HEEER LB TEEDER
EORRBRZE, BABREFLTEEMFRRESR 29
397-400.

EHMEE, e 06 : iR E RV EA
BABHEEN, AABREFLRSFWRTEME (R,
D-2: 533-534.

REFFEE, TR, FHET], A (2006) @ FEH
LB - AFERSEOENRE, 30 BARE
BRIEFR L VIRD Y AEGE, pp 319322,

Radrata b7 R ME (BAREE (1990) - SHEA
OETEZ., BICERIREM, pp. 1-81.

FEFUES, ThasfE—, A1, WWTEL (2004) : REFR
oFEEEcB EER= X —HER EEEE
BEUBEOL 547060, BEARREELRERR



(164)

4, S81:73-79.

FOFE, REELA (1982) : WEEOLEARRN
FEGHOEFSHECETE (1), BAREESH
R4, 312:84-91.

KEFR AFR AELE FRIEE (1987 BEE
OEGERR 03 T RARE L AP REOBRS SR
BT 50F90, RABEPLIHERMIUREE, 374818

OrycaY, V. (1963): Design with climate - bioclimatic approach to
architectural regionalism -, Princeton University Press, New Jersey,
Pp- 14-23.

Ruporsky, B. (1964): Architecture without architects - a short
introduction to non-pedigreed architecture -, Doubleday &
Company, New York, 113-115, 132. (DR ER (1984) : &
SEFK LM (SDRE 184), BEHRS)

Exiiss, MEEE Q003)  FxFAX—OEBRLEIV
G 2WENE FRTLAOFRESHOFRE
EEHB L LIcBs, OAFECFRREE 54011):935-943,

g8, Mot (199)  ARICET 2EEORRE -
EEWHICET UL AHOBREE - FEFEZOMER
HEEM - VS, PASERTMHERRICE, 52
7-14.

EER, RE W FEBE E&ILE (198 BEGE
ITAEROREER EFZERFICET R 2
OENKREIEICFET 5 FEZFOTBICET %K £
@1, ARBEEELFHERMICHNE, 382:48-59,

BEEH, REZEH, EERC 004)  BHRTHADRMEE
BeEEEOER  MER FLnTEEREEOES
DEEATHCET H0R 20 1, AABREF2RERR
XA, 578915,

R, B, HARTE (1995) @ AARAER&EL
T BN OEBERIC B 5 RRATHIT - £ HIER -
(20 2) AFEPHORE, RABRLELKEFHNRE
TR (JEiipE), D-2:395-396.

BB, EEEE, (LEAE (199%6) : ARALZRSE L
7o BB RAOEEEICH T 5 ERHE EFREHE
HOWRE -, OAESERHEREIUR, 4801524,

FEIFGETE, $8A 3k (1999) BTk H HBRILRIZOWVT,
HAES P 2 AR, D-2:383384.

EAER (2002) : BRI BI 2 REWRF O
], AABITRARTINRRENE, D-2:633-634

$ARE=, WIFFRL FA K, SRER, PEEl (1995):
Lk, 5, AMEOAEEAERICET SBAERED

BB i,

(H 9

BT BREEEAC BT 2 EH o EE VG OHIRR
PEEHTRAX—IROME 0 1, HABREZSHE
B, 4751724,

FoAdLK, AMRIES, EHER (19%) : BoFRER
B AREMEEL & LIRS SR s -
BESOER L REEHEOMOEEORE, B AR
LR AR, 4882534,

FHAL, AMR— (1978) @ KFEEX B F RS
VOEBERROMEE, BABREESRHIGRESR 26T
83-90.

FHEWE, HEEE, =AM, FILMT (2000) : THEH
AR BT HIEHAEE O ENRETEE & STl
HOWSKRE, ARSI ERROCE, 532:93-100.

HEF R, WLEAT, MM PILEEE 1987 Juilde
M RN REORRSC BT SRETR, A4
SepSTE RS, 32737

DESE—, RIS, IR, BATE— ABER (197):
ISR A A RS EWMER L oMb BA
B OTHE AR, 497:39-45.

R, WABITE, iR, EAE— (1997) : fER
BRI 5 M0 B PEE OB L T 0EHHE
DT, AFRBREELIERRIE, 4974752

FOMNIERE, PARTTHL B (2005) - BUBTTIS X UNED
HUR ORI 5 EEE OF RO 2 R
R, PABRSEFLREIRRIE, 595:2531

HEF E, BE)IFER RERK, B)IEE g, 8
HIEE (1984) : BGREED b A AR DR EMLEIEY S
ket syt ARG A SR L LT, BAR
SOOI, 345:92-103,

HEF [, RAIF— (1997) : BUREN L 2 -2 M OEE
HRRIC T S HUSRHE DR FA TR R R ER L
Ui 10 4ER03H7 b D Ebie, AARESSHERROUE,
499: 1-7.

*Corresponding Author Address: Kazuo NAGANO,
Interdisciplinary Faculty of Science and Engineering, Shimane
University, 1060 Nishikawatsu-cho, Matsue 690-8504 Japan

E-mail: nagano(@riko.shimane-u.ac.jp

BIRIEERSE « T 690-8504 A7t/ || BT 1060

R A TR LT

REFFIME



