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B RS, RO =070 An-iRETHY, (HDAXATHEMHEND,

WBGT =0.7xTw+02xTg +0.1xTd (7)

T2, TwlRERIREE, gV u— 7R, 7d . HLER - JRERIEEE

1994 FEICHARIEBHE "D, WBGTHIEAEL L7 TBBIETE D0
DOFEFEE ] ORI TWDER, ZOREICEDEWBG T 28CLL
iz ERAFIEDfERA Em <, L VEBN TP Ik & Sk, 31CLLEIC
725 L THEHENIFHIE LTHIE] ES3hTWnWd, RAFFETIE, WB G Tt (K
WEFLELER . WBGT-101) (CLXYVWBG THEOHMZIT-> 7=, 2005
F8H20HOHFDOWBGTORKEELZ 2. 24 IZRT ., ZOFER, KR
DOLEFHELEHLIZWBGTOEIXZEAL, Z{LOKETFHMRT EFEEL, =
7 U — MEENEITRIE ARV XD BWETHREL TS, R RKE— 7RO
11.40 Tlixa > 7 U — hEER 33.8CTHDLDITH LT, fib/Sxid~T
FGA~NY w7 AN 32.3C, TAY ALY FN 31.10CT, a7 Y—FhK
BEIZHLA_FIE N 1.5C, %A 2. 1CIEKLS o TWVWD, BE—JRIZBNTT
AVABINHXED AT TAY v 7 ZAOF0 0. 6 CIERVMEZ R L7223,

_73_



36.0

—A— NTINYYIR
—— TA)AVILTHF
-O— Bfary)—rEE

34.0

32.0

WBGT[C]

30.0

8:00 10:00 12:00 14:00 16:00

F2.24 WBGTOEEZEIL

CHIFHED OO ENC L DABEDOERIZILZIbDEEZOND,
3) SET*x (¥R IR IZ X 27

WIZ, FAL SR DOIRBERFEUGE N RIZOWT, S ET kEIC K 2 A
ik lz, SETx FEMEFAZNIEE : Standard New Effective
Temperature) |, AMDBENKOKRBECHRE T HEELZRTIRASEEL L
T, RELV XLV TOREZBETCRRLELOTHY, LFTOXTEHEZ L
b,

C+ R+ Esk =Fcls-fcls-hs-(tsk— S E T *) +w-LR-Fpcls-hcs-
(Psk,s—0.56-PSE T %,s) (8)

ZIT, CHEEDL OXMRBURE, RSN D OREEEK, Esk: &5 O I
B, Feli KM K DHER, folst KIROBUREIRGL, hs BIERVRESR, sk FH)
RERE, SET* EEANRE, »REHRNVEEER, LR:VA R, Fpel: RIED
B, hes  MREMAESR, Psk, st REIREICHT 2afERE, PSET¥*, sl
ESET* TCOMMAKE

BRI, EOoREZBEL, SR 1.0, FHXKE 0.7clo, HIE
2. 0Met L{RE L T, Gagge & (1986) D HiE P& AW TRD =, HHFEREE

RISEALTRT LM 2.25 I0RTLBY ThH D,
&V, SET*EOELOFEFIX, L XFXLOFRERa 27V

_74_



38.0

A= ANTINYYIR
—O— FAYNYILTHF

36.0 ‘
b%\‘\-o— BBas oY~
340 - \

0a=/ SRR e

28.0 .
0:00 3:00 600 9:00 12:00 15:00 18:00 21:00 0:00
88218 BEZ

SET*[C]

225 SET*xDOEEZEIL

%26 XRERE-MRTHE-XEOEE -WBGT-SET*EQOHLEK

X % AV =B ATIAYYIR TAYAYILIHF
(B8&)
MR T &5{E 91. 11 80.9 78.5
[C] F#H1E 46. 4 42.8 42.1
WBGTRSIE 33.8 32.3 31.10
[*c] FHiE 28.3 27.5 27.4
SET *xHS{E 36. 6 35.8 35.3
[c] F#H1E 33.1 31.10 31.6

— MEEL D HIERWEMECTHRE L, AHFIZEED EFIZHEVWER LTV,

BKANE—Z7FO 11:00 DR Tar 7 U — MEN 36.6°C, ~7TT7~U w7
AMN35.8C, TAUY B N=HXN3.3CTHY, =27 U— MBEITXL
THHAL/SR AV TIES E T ERK ICR T LW e, M OE W L 5 2= R
TR SN hoTz, —J7, MRT CIZRBOfEb v a7 ) —k
COBEEFTIZFEAERON 2N oT-2DIZX LT, SET X TlI&RMIZ
BWTH, b v inar 7 ) — MELK 2°CIE ERWVIRIEZ HERF L
TWiz, SET*X, b EIIBANTORBEELE L TCHOYLRTEY
BEOBNCTORBEREZ EEMICTHEMT 2ITIXRARSH D, Fi- e fEiE

_75_



DOFBIZOWTIX, SHONEHREES 25, £ 2.6 IZ5RBIOERFHIT
5O N T S IREFERE O @l & OEWIE 2 R T,

2.3.3 £

E— T AT RBGOEMEX D DI, MEmEEGRERE LT
i L7 fk bt RIC K 2 EEM R ARELENREALNICT L EBNE
EBEx2BND, MRT CESREHRE) 2%, WBG T (2 ek BERIE ),
SE T * (AMERIRE) OFIRBIEIELZ AW, b ixrear sy —
MEE (B EABIE) ITHOWTORFHREREZ FIT, LFICELET S,

(1) MRTIZDOWT

MR TIZDOWTIE, 2.1 OFEBRIZE WV TEERA~O EF A & & w2, 4
WS EE KA ANEOFHUME LY B L2, BEOFBMZHERT 5
=ic, AEITIEZ e —7EEHOREKBEOAMENLHEEL, WHED
BHRE RO RG22 1T > 72,

WTHROEHAEL, a7 U— MBS LR SR DT MR WIEE
THBEL, BEDO EFIZONTEOEIFIIEKRL, E—27RKTH 11COKM
RN O, ZORRIL, MMEELIHMARUCEREEL, 20 L57%
BEZDECLLIHBELELT, a7 V- MERABBEIRL TSI EIZ
Loz T AL, TARK(BERER) OENRKREL BEL
TW5HZ EZEEEICBWTHL T L,

L, SE o0 HETEB LEZMR THEIE, HKT 10°CU EoER
AU, ZhL, RIFEOFIETE, BRI G ZBEmICEATICRE L T
FHEEZZOEEMHALTEY, KEEEICLDIAFANEDOEVWEZE
LTWanwZ sickseBZExzohnl, £20C, RENRBACEHAILEZA
SANBEEZEEMEGANMATMHIE LR, mEofiziErelL, v—
JRETR2COEIZE Y EoTz,

IO END, BENBEFC X DFHMEIC RS EEBE L -MIEE
M52 T, Z7uo—7REFICK2EEEE XV RO - EHHMGHEE &
FRSELHZENTE, MRTEWIFEIEICL Y, FKEIC X D EHNDIRE
RIBEWENR L ERMICTM CE L 2 EBRBINT,

(2) WBGTIZoW\T

WBGTIX, BADAR=YRLH@BLIGIZE W TEBRE ML, 2
HE TP RICIERH SN TV A EETH D, ZOHEIE, HEENEEHL
TV —ERERIC T 2 RO B LT M+ 255 ICTEATE 5
DS, PREIEICT VWA R L RAOFHICITEA TE RV EERATWS B 4

_76_



BEIOFFHOFERTIEX, 2227V — MEEZX L TR LN R L TlE, 1~2CIK
oW REZ R Lo, Zhid, ERoBHREX RS 19T, 1 BRI
VI LR ERL TS, iz, AL WRRALLIHMREHIKRETCWBGT
R LR T 2L, BAOZARET A7 7/ NE TOIREZE
IIFIEH Y LTV D, BEmBIL OB TR OIEECEEN R IZE L 72 Bl
il Z EIFRARDL L b0, NTHESE FEOMOREFIELE D
MAGLEICLY, BEFMOMERREERELLEITLIZ LICLDE
BB ENRENYG T, WBG T 2L+ 28 H D E RN RIR
BR LA O F MR R S Tz,

(3) SET *IZHDWT

SET %, HEXELZNRPRERICL-TEETLZLICkY, BRiom%
HFORBRE AR T 5 L) EELLIEEREBECH Y, kxR &
BT 2 IRAERCREEOFHiZ s LTHY, Lo Z>OEEICHT
RDERIRSCHAHRE, BE, EEEEORMEAKBINTEY, kb, &
BAZIEWFHEEE B 2 ond, SHOFHAEL YV EH LZSET *fET
X, 27 U — RBEIZRE L TRMEZS RV E 1~2CIRVME AR LT, FF
2, WRHIZBW TR 2CORBERIEN R ON D Z &%, BEmLIZX 2R
BREREDRL LT, BVERKOUHEEL — N7 A4 7 FxPRICA M2
EEZRLTWDLIHDEEZLND,
BASICkBE, IMRT, KIEOETFIZSET*OfEICK L TADE
HB(SET* 2K TFTEE2@E) 2R L, WICEGEDK NI NICEED EF
IESET*xDMEICKH LTIEDHELE(SET*x% LR EE@E) 25T =
CERERLTWS, id s 2ORF Y A W TARBORE ) S Kb E A B
U7, 1 B4 720 TIEA 73, 000cal/nd (84. 9W/nf) DN T BVE 2 &
HLTEY, JALEUZ L 5 BEEOIH 23 233Vl O KR ORI %7 5 L
B2 bND, Tk, BEmEEIC L D EBUEM X RmEE KO/
JVEITTA DGR DIEICE S L, SET*HEICH L TADHEZRT DK
LT, ABICX "2 VEZOMRED EFIZ, SET*OfEIZx LT
EDOHFEZRT, AUABIEHATHL —FITHA, —HITELRY, KR
FRIECTHDHSET % flid, s L CIREDKBOIEAMR T O JE %=
LT, MEERALEZEEZOND, RUL, BXkD I TSET %
2R L CRIECIEE, HE &L CMRTHEOFERNK] THDHEL
TEY, SET*EOEBICIIMR T2HAEE L, #biC & 2 V5 ik 5 B
DEFAEARIBEETHDLSET XEDOEBICITAED EELZLND,

L7»L, SET*bARIIBENOEABREZFTM I 2MHEE LTRSS

_77_



NTED, AE0O L) RN TORBBRE Z (KK L~V TRl 2 5% &
LTHEAT 22813, AXREORECHEOBRLEMETHY, RALAH
LTWR EBEZOND, BARB 2R M) O N RORk R AL Sk D E VN &
ek U, A ORBEREL & i A RIS AHIE T & 28 2 R OB I > T
X, SROIERETH 5,

FED

BEM AR LIS X 2 @A 22 M O R BER BRI R 2 E &I M 5 2
EEBERE LT, BEmk b S x & VT2 EERIC X 5 EH &R A R A T
AFFRIZBNTHELNTEERERIT, UToLBY THD,

(1) =27V — MEEmOFmIAEIEX, S XRxALBHDELE5IX, BHOD
BMRE— 7T 2~4CREKTLTWE,

(2) IBEOFHME Y HEHLZMR T & KRS EOF MM X v &HH
L7ZMRTEZEELZEZA, RRKE—ZMETHIENEZEZK 10C LA
SN, BEOKMEEZ K@ EICLVMEST S22 LT, ZEERLZEE
BLZENTE, RENEBAFICEIMR THE FEOAENRE SR
7=,

(3) WBGTZHWTIRARKEZF M L7-E 25, bR v
7 — MBEL AT, V=BT 1~2CEBL T\, (4) EEREE L
TSET*DOEZEHLIZEZA, R AAFXALOHRa 27 ) — R EELD
FOLI~2CI L, FFICRM IR 2CREMICIRS HER L, BEmfkboii
BURBEUE R & L TR OBEF I T 28H 2 157,

Plhizky, 27V — b EE(RHEBE) &EOLRICX Db sz &
LM OEARE L EDREEMRT, WBGT, SET® &) EHA
R L0 BRI L 725, R b SR L D R AN T O IR R B ) R & R
THZENTEZ, L2L, MRTHEHERL /L TOREMELE L TIHFERK
Lo56<, SET*IIARBNEEHICHEINTHETCHY, WBGT
HEAHFIER R E UTIE¥E - HERELTT T 27-0ICA I RIBIETH D,

LSBT, BT ORI L DIRBIREUED R 2 EENICTM T 572
WL, BRLEHT X OEREEND & & BT, BRI TOIRBBREE S ED
REBEGWICTM CTE D REBEORBRRELEZLND,

_78_



2.4 FHOEWVWCIIBEERLCLDERRERNEHDR

BV Tary 7 =T A7 7V M X2 EmEEOHEME
TR DA, FBITIEENCAE O BB B 2 ST K D AN TEEE
DIMEIZLY, = 747 FEIENBEELL TEHY, 2004 4F 3 A
X Te—F7 47 R DEERESNDRE, TOXROMT
RHEEDLE N SBB Lo TS, E— T ATy NELGOHEMEZK D
TeOOMEBmPEHLERE LT, HiTiohokimfEEzHERIEs 2 &0
B E STV DD, EEIC LHR)HAER L7488 i i # s s B0 T,
M EEO K2 5025 RAMICB O TEREDRLE L TR LSRR O
FALOWEZ KDL ENDH 5,

B ERAIZ oW T, BN BB E RPN EA TS OICX LT, BE
Ak biEE BRIl R 2 ERERBE o D, A4k, BEmikb 2 B %
Wk S5 ECTOHMMREELE LT, A 2038 - WL 0KHE, a2
7 U — MEEm SRR mAEE & ATE ST OWE FIE LY OAF RFEOE, %)
— 72 O AL PE O W B S RE R S T D R AR O AR & AR B R
MOBEEZEMRL WD, iz, B2 ok, w1EN - DEN R MIH S,
P Y oy RIEEH W T U U VREICESE, Mo &, THA v,
DR Y 2 — KN EOIRCHIRE OB AL OFHE - 71 > EOFRE
ZRHEL TS, BABRERERIT Wick s L, BEmARLOHEMAORE L
L C— KR REEN, SESMREEEO FIEEZHEML B, 23
L EoOfEE U CBEEMILIC L D@ EMEE & R, i LRI DHERT
BEHONE, BHEFEOIFRORMEFKIC KL DEREN 720 RCHERFE BLIC
BT 2L ERL TV,

—J7, EEHELN, BH1EICIBW TR ECER O, FIHOBRIREICERY
ATV RESIZT U — VB ZIT TR P00, BRI E S &
S5 ETEEmARGIC X D BRESEDNROE &L, @2 A SO, #
FEH MM, DIROREKS AT L2 RREE LT L,
UbkoZ b, S%BEmRKEZHELLSED EIZBEWT, #EIEHEYH
BEOMERS 2 2 MR, HEFFEHROMFEE & BT, ik HEEWE
RO ERM LTS EFEREOOLEOTHDL EEZLND,

Z T, ARFEE, BEmEFR L SR E AW ER - FIICE D AHIEE
B D BETR O FHEIEE & BT BREIC O W TR - BFT 21TV, FEHOEWIC
£ D REHIRRALIC X DIRBIRE L E N RICHOWT, EEMFM AT O 7201
VB R G022 AN E T 5,

_79_



2.4.1 K[EHR

(1) &K BHEI

X 2.26 1%, FHAEOSH 2 A 21 HNS3A5HETHO 7 HHORAR
FfEE LT, KRR, BE, AW, BHEOHBELELHELOTHDL, %
R OMIZ, 10 ZEEEHZD 6 0 0O REZOFHPEZ <L TWD, FF
HHEAMF 3 A 3 BHik, 16 BED 19 BFICHIT CRRAH 7200, KIEN
BEfEA R LD, RUERR L, 2RS40 H TIE, SiBITIRES
R-2~-4Chbim&AIR I~12COHFM THR L, Z O ToRKkmE <RI
2H 2T HD 12.1C, HEKIEN 3 AL HDO-3.3CTh-o7=, HEHDFY
KB 4. 1CTHHo 72, 7o, BEE, 17~92%THVY, ZOME TORE
WEIX3HA2HDI1.10%, HKEBEIT2 H 28 HD 17.3% Th o7, HiH
HOSEEIFE 1T 56.6% CToh - 7o, MH#IE 0.5~1.5m/s TEILL, HRF D
SEHRGEIE 1. 2m/s TH o7, AMIEE»OEEBORNER ThH o7z, LT
2, FHUEAIR O 5 BRI <, EHREOLEL T\ 2 A 27 HZ2FE
HE LTHRY BT, irait-o7,

(2) B oKL

X 2.27 1%, FHEMOS B8 A 16 HNH 8 H 2 HETHO 7 HREOK S
e LT, RIR, W, AW, REEOHBEELDTELDOTHD, FHlll
Y 8 H 16 HD &, FiEMNDH 1:00 ETHRENAH-TZb DD, 8 H 19 H
N 22 HIZT To 4 HMIIREXIEN 30CEBA2EEH EhoTz, &
DO DR E &R, 8 H 20 H? 33.6C, HRALKIRIZ 8 A 17 H D 21.6C,
WA OFEEZIRIL 27.3CTh o7z, £, BUEIL0~1. 1Im/s TH Y, Al
MIEFE P O RN B Tho72, 8 4 22 HIZHKH 1.0m/s OFFE DR A Gk L
2o ML, 56~97% THV, BINDH->7-8 A 16 HZBE\ 7= 6 HE D
PIBEIL 76.6% Ch o7z, LLTIZ, MM 9 BREICE<, & B XKE
DEEL T8 H 21 HERFEH & LTHRY LIFT, MirziT-7,

2.4.2 FmRE

(1) 2H 21 BOEXHIEE

X1 2.28 1%, 2 A 27T BIZBITS a7 U — MEEE &b X320 0 R miRE
DRGEENERLTELDOTHD, TN LD, HETIERL SR VTR &
FIEREBRICEL L, SE SRV OREREILZOCUTETFREL TS DI
LT, 27V —METEHMEIXLED S 4~6CESHERB LTINS,
AHdix, 6 FFLABESIRD BA-& & b ICkkb S L ORERE b 2 EA- L
V—27 L7 I3REDORFA T, ~T 7~ v 7 ARk b E< 20.1CE72D

_80_



- RUR R

40 100
1 80
ora 60 g:"
g i i
JIR, 40 ;
i "o My o~ 20
_10 0
2/27 2/28 3/1 3/2 3/3 3/4 3/5
o-REE A EM
3
b =
B 1 =
0
2/27 2/28 3/1 3/2 3/3 3/4 3/5
X226 ZHABIFHEPOKEMMR (2/27-3/5)
-~ SRR EE
40 100
SJX ANV A N AU < W T b
1 80
RIS AR AR W by
AL P GG e
25 [ \ Ay ~/ Moo 1 s0
\j 1 40
20 30
8/16 8/17 8/18 8/19 8/20 8/21 8/22 8/23
B+
3 300
250
— ap
© 2| 200 8
IS =)
= 150 @
% 1 100 ®
50
0 0
8/16 8/17 8/18 8/19 8/20 8/21 8/22 8/23
B4t

227 ERAEHMGDORRER (8/16-22)

_81_



40
I I I
3 —A— AFINIR —
30 —o—Tahnys ||
—o—VY-MARZE)
25 =8 1
FE e [ e I R A R X\/m
L2 ]
I.I“; 15
10
5 b =4
0
-5
0 3 6 9 12 15 18 21 0
2A278 B 7l

2.28 REREOREKEIQ2A 278H)

KIBEDH 10CHLEL Y, RNTT AU Y L~<HF0n 18.4CERL,
a7 U— MEEN 17.4CE720, a7 ) —hBELYD biAL SRR 1~
STCHEWHE AR LT, T4, sk Sxvb a2z — hEE(ABTRE) O
BYRER EBREOEWD, KEEEDO HEAZDEWE LTENLEZLD L
HREIND,

B, =7 3ICT AV AN XDOITRANT TN v T A
KU H2CIELS 2o TEY, MY OENICLDEmIBEITEVE RO
oo ZHUIHES NS ORBEOENOM, £2.7TITRTTALXKEOEND,
EORIR, BEREBEOEWVEHEH LY OERRFEOENCE VAT
b lHEEIND,

(2) 8 A 21 HOEHIRE

2.291%, 8 H21 HIcRB T D27 U— MEEH & fgAb /S 1L O 3 16 E
DRIFELERLTZHLDTH D,

INED, 9FELD 12FFETICATIANY v 7 AORIIREN a7 Y —
MEEH OREILE & OZEVBHEE D, AL ORERIH Tl b/ SRk =
Y7 —=FE0E 2~ 4T L Tz 0.0, Ak, 5 RLIBESIED ER &
EBITHHE SRV ORBEIRES EH L, ©—27 &5 12 FFORF R TIE,
a7 U —MERRELE 36.2CERVRIELD L 3.4CEL DN, K
WTCATTIANY w7 AR 35.4C, TAU YL HFN33.7CLERY, =
VI —RBELATIANY v 7 AL DOREIREDOENEE S —J7,
MOENZ LD ERN RGN,

_82_



&£2.17 FLAF - BHAHEDEYIE

X5 AT INY )R THIAYLIHE WYY-+E
TFILR K 0.266 0.245 0.702
S 0.975 0.974 0.987
40
35
30
25
9 20
‘!:“; 15 —h— ATIAYYIR —
ng —O— TABYLTHF
10 —Oo— H@avIY—k]
s b—+ e ER-) |
0
-5
0 3 6 9 12 15 18 21 0
8A218 B h]

F229 REREOHEFEIE@A 21 A)

T, MMexvtar s — MNEREORBIREZEZNE — T KICE
WTRKREL RBRVWDIL, 27 U — FOABERE N A AICEBLE (G B
REBE) SNTWDLLEOICASZ KL, 27 Y — MBER O K IR E D
EREMMEI SN LIk EEBZOLND, AR ARBIKTIX, B—
THEZT AV BN XRDOITRAT T~ v 7 2104 1.11CKLS 2o
THY, AW L FERIZHERMY OEWIZ L D RmIREIZEWVS LS,

2.4.3 MHREOHMEST

(1) 2 H 27 BORSFINE

AZEDOBEH TORSINZ E LT, 2 27T HOANBHE, KHHNE,
AH B A&, BHEOKEIZOWTORELE|EZIK 2.30 17T, 2N
X0, AHHHEFTHFRERORHEE & HICHARL, 12 FFce—27 &40
ZOBITREITHE D LT, 12 B2, AR HS 813825 W/nfiz#EL T
Wb, Fl0, KEFHHFEEILX ~7T 7~V v 7 ZAH 203 W/ miZxLTT AV
AN H XL 151 W/ mERL, HRXFEER(TAXR)THADL L, FiEn
0.25, %EMNO0.18 L7220, T AU DY )L~VFDNNHEE2WRINT 5E A&

_83_



ATINYYYR

-o- ASTESTE S| < REFESTE ST
& RRHEGTE L] ——BHELT
1000

800
AN

600 .

AN AVNOEEEE

200 ey

o bododadd] PN e dads

o | |

0 2 4 6 8 10 12 14 16 18 20 22 O

e R W/m’]

5%l [h]
TAAYILTHF
o~ AstE4tE S| < RETESIE ST
& RRMHE L] —+—BEHELT
1000 é\n
800
% A
< 600 e
£ 400 Q/y \\
W - . N At A
& 200
B ks T
0 S l NAL -2
-200
0 2 4 6 8 10 12 14 16 18 20 22 0
FZl(h]
avsy—NER)
- ASTESIE S| - R5IE5TE ST
& KIMHTE L —+—BHE L]
1000 i
800
fE 600 A i \(K\
2 VAN
¥ o A
&
0 dodes s
-200

0 2 4 6 8 10 12 14 16 18 20 22 0
B4l [h]

230 BERIZEROEFEIL (20054 2 A 27 B)

_84_



—A-ATINPIR - THRYLTHE  —0—2VH)-bE

1000

800

-

o i
R
o

200
yiaadiia N
0 N
0 3 6 9 12 15 18 21 0

200
227

M2.31 ExRBHAEOEREI(LQ2A27AH)

EBRKESTE W/m?]

MDREV, ZNIZHLT, 227V — b EHA) TIE, KHBHEN 560
W/m &2, TAXKE 0.70 &fkfb/ipxL & g4 5 & 2.8~3.8 5D
%2R LT,

—F, AFEREENEIZOWTHD L, 270~350 W/ m O CTHZ L,
a7 Y — MEE(HA) T, RBBEREO TN AN RS &% 30~60W/
m B\l > Tz, fb/ Sz icB VDT, EBHEE AFENRBNE L D=
2N H PR T AEB N S, 12 BOR S CARER BN &IZ~T 7~
Uo7 AN 3TW/ i, 7 AU BV ~<HF0 345W/micxt LT, WEE &1
AIE N ALIW /i, $%& 2 408 W/ niZzZ/RL, Wb 60 W/ mbl ED#ET
RN BN AF R &% ERlo> T,

2.311%, 2 H 27 H O EEWRBESH EORELI 2R T, EWRAH &IX, (1)
XEV, AREEKRAELEEAINELORINKEE L TEREND, I
LV, E—=2 L2 12 BRORETT AV Y A~H X083 bm< 633W/
mazZRrL, ~F 7~ v 7 ATl 559W/nt & AW/ k< 72> Tz, —
F, arZ7 U— EETIE, 210W/m &R L/ SRV DK 1/3 128 EF->TW
o WTFNORBRIKE, BB EOIZIZIXIELE A EEDRNT LD,
EMREEH EOET, KEANEOEEZKBLIZLOTH D,

BETE 20 D B O KK ~DHBREICOW THNFE & EENEORE
THhDHE, 8H 21 H12KORFRTAT I v 7 ATEX 614W/m, 7 A
UB V<Y TIXEEIW/ nfickf LT, =227 U— FEBETIE 952W/nf & 72
D, a7 V=R EOHFPFA LIV 1L.5[FEM EEL ol

_85_



(2) 8 H 21 B D ki

BEMoOBER CORFINITE LT, 8 21 HOARHEE, K HNE,
AN E BN &, BHEOREICHOWTOREE(EZK 2.3212R7T, i
L0, A LFEREASBHEITHFREHORKREE & HITRL, 12 FFICE
— 7 R0 ZOBITWE D LT, 12 FFORERTIE, ASH B &I
455W/ mzERL, 2H 2T HD 1/2 i EE-oTnd, £z, KK ASE
IZOWT Y, BE— 7 BRIZI3F b2 L TIEA~AT IA~Y v 7 208 96W/nd, 7
AVUBY NN IBW/ mENThd 2 27T HOK /212§ L,
DODREFICE 2B T EA LR N oTc, ThEa BRKFR(T VR
R)THDE, Tl 0.21 E780, ZhicxtLTar s U — hEE(H®)
TIEH R EN 31IW/ & 720, 7L K 0,70 &fgfb/SxL & eifgd
HEB3IMWOKMAER L, 2 A 27T HEHKL TRAL/ SR LD T LR RE
WCEBD R ONIZOIX, NRVICHER LY O BEACKE O M S O E R
ENHEB LI b0 LHERIND,

— 707, ANFHENKEREIZOWTHRD L, 440~520W/mi O] THR L, =
7 ) — MEE(HAf) TIX, BFEHEOF N ANER BN &2 T LA -
TV, 2 A 2T HEHB L TEHEDEITIZEALEALON o7z, Th
E, [RIBEERmMBEDOEN 2 H 27T e L T/hanidEtE2ohb,
FRALANRZIZEBNT Y, R EE AFNEEBFAEEDEZZTIZEALEA LN
RinoTe, E— 7 B0 12 Br WS TSR IR BT 510~516W/nf & 71
L7z, ZHICHK LT, BWHEEZRESRXLVTE~NT I~ v 7 A0 512W/
m, 7 AU BV NL<HXN503W/ni, =27 U — FEBETIXHI3W/m& /R~ L
b Xz Ll ary s ) — MELOBTHEREZIIAON RNz, ~T 7
AN RET AU DY NN~V FOENEOZEIIFZEIEE OE W& KK L
2HLDOTH D,

2 H 27T AEokEETIE, 8 H 21 I A RS &N/ A A & &% LA
STEY, E—7RICAFEEKSNETIT2H 2T BXY 8 170W/mi @& <
720, A BHFHETITHEICH 1/2 123 LT, 2, AFEEU &
TIE, KREESEIIZEL D70, KEAPDLOERBNENRLH LV
BRI DL, ALK KAFOKELIRE GEHRE) & B3 2 2 & offt,
A B S ETITAH O KRGO &EENEBICHEE L TR 25 2 & THREH ~
DHEHFENAY CHEEMICHERTHERTHIIEHITLIVENELED
DEFZZOLND,

2.331%, 8 H 21 HOIEEMAMNEORKEILEL RT, 2 kLD, B—7
ERD 12HFFOR S TT A Y YL~ P X TIE369W/ i, ~FT 7~ v 7 A

_86_



ANTINYYYR

-o- A5tB5=E S| —~ R5ES=E ST
- KEMSE L1 —+—ERatE L1
1000
800

&t E (W/m2]
N S
8 8
L
L
L
\(\iﬁ
L

-200
0 3 6 9 12 15 18 21 0
B %l [h]
TA)AYILIHF
-o—- AtESIE S| - RETESTE ST
-+ KEmstsE Ll —+— EREE LT
1000
800
E 600
E 400 o IR B AeA
= A
;g 200 Y})/U
S \o\rL
0 T—@l—@—éi—& I SN >
-200
0 3 6 9 12 15 18 21 0
B%l [h]
avy)—hE (BB ERE)
-o0- ASfHS=Z S| —— RETES=E ST
-~ KamEE Ll —— GEELT
1000
800
E 600 ——
2 s R A e O A
g 400 jiﬁ%
§§ 200 ;ﬁ;ﬁi/
R SR R
-200
0 3 6 9 12 15 18 21 0

Bzl [h]

(232 BMHANRIEROMEHEFEIL (20054 8 A 21 A)

_87_



—A= AT IAUIR o= TARYLIHE o 2V) - EREE (AR ER)
1000

800

600 F

400

200 F

0 s ‘/‘TF&FT:(FU
-200

0 3 6 9 12 15 18 21 0
B¥zl [h]

EBRRBUE 2 [W/m?]

233 ExRBHAEOEKRKEIL@A21A8)

TIE 368W/mZ /R L, HIEDN 11W/m El-> T\, Zhid, EHE0=
DKL TR, EHEEOEIZLIbDDOEEZXOND, 2 H 2T HOE —
JHFCOERKSE LT HE 8 H 21 BTIE, M 2/31IEbLTnD,
L, FEARHEREOEMEAL TS EZZOND, —F, ar 7
U— NEETIE, 13TW/mZ/R L, $-{E/ X2 LD 1/2 LTFICE EFE - T,

2H2THEWET A EBAH 2L HO TN "2 vk ar 7 ) —EELD
EWRBHEOZEMEM L TV D, ZHIESERBALE LA EZHTT LR
RiZiZE A EEFECRNZ ED, 2H 27T BIZBIT32ERBE O FZ D
ENERLEEbOEEZONDS, £72, WThoRBRKL, ElKEED
INXIZIHIFEAEZEZDR N ENnG, R SFVRBRKE 27 U — FEE
(Bf) L DOIEWRMFNE&EDZET, KEABRNEDOEZRKBR LIS O L &
%o BEMH DB EBIN O REM~D BT BREEZ DWW TR S & &S & ok
BCHDE, R2FFOKRRTANT 7Y v 7 A TIL608W/m, 7 AU v
<V FTIH60IW/ miIZX LT, 27 U — FBETIE 824W/ mE 72V, 2 H
2T HE VD S FDEITM/NT DN, a7 U — EOTRF b SXLED E
L3fFU k@< e o,

2.4.4 BINZOHMEST
(1) 2 H 27 B OB Rtk

2.341%, 2 A 27T HORAb XXV DOFRMm & 227 U — FREH T OB
DREFFEAEZNEFNRLTESDOTHD, LD, WTFhoiEREd 12

_88_



800

600

400

w/ml

200

-200

800

600
g 400
>

2200

-200

800
600

400

W/ ]

200

-200

—o— FIRBSE
o {FEHISYY
Z
f\ - BERTTVIR
/‘/ $ ;—o—;’é%&?iybx'
%/Qg;*;\

5655 e =0Ze
0 6 9 12 15 18 21
B Zi[h]

FAUIYILTHE o ERE
. - REHRIIVIR
\ —N— FBEADSVIR
N \-o—;%%éwayaz
0 6 9 12 15 18 21
Bzl h]
avy)—rAaR)
| |
- FIRIRETE
- {ZEHTITY
HA -
- BBEITVIR
Y W
Mﬁﬁ*}\”
LEIS SIS TG
0 6 9 12 15 18 21
B ZI[h]
K234 BINZOEBEIL(2A278)

ANTINYYYR

_89_




R 6 13 BFIZ T CTIRRE—27 2T, ~7 70 v 7 A TlE 12 KEDE
RCIEMBIN &2 559 W/ M Th D, Z0O5HBLHHEIT T v 7 AH 296W/
m & BERDOK 3% % D, IRWTHEET T v 7 A8 175W/ i, (REET Z
7 ADN 88W/mE 7o T, T AU Y )P T, 12 FEOFFAT
IERBH &2 633W/ M CTH DN, ZDI LA T T v 7 A8 318W/ni & 4
ORI 50% % HD, WWTEERT T v 7 AR 17T6W/ i, (REET F v 7 R
2 139W/mi &AL SRV TIE, WTORBRIK LI T T v 7 AREE T
T 7 A& ERloTEY, ZORYITKIEDIES ABUEE HIEHR L TW1D
— 77, ARV DOERFIRE L RIEOENLIEA T T v 7 ARFERAIIC K
Lol b LHEEREIND,

T2, a7 V= ELDOLK T, FILXEZADLLOBEET Z v 7 A
DOFN EEl>TWER, Znidar 77— FETIARBEI L TWS
W, AHHFZKSFL, 227 U — FMEORmEE L QBOENNS L,
SMBMRER bR L IV /NS tEZLND, Bk, HAEY
DIFEWVIC XD REIREITEVDA L O, THITHED D O EDE
WORMER LT D LR E N5,

(2) 8 H 21 H OIS Ktk

X 2.35 1%, 8 H 21 HORAL/ SR LD EMERm E 2> 7 U — FBER TOE
WNXDOREENER LD THDL, ZNED, WTFHORBREKS 11 K
O I2REIZT TIRRE =27 &7 T, ~T 70 v 7 AT, 12RORERT
IERHU &2 358W/ M CTh D2, Z0) BT 7 v 7 AH 198W/m & 4
BDOK) 55% % 58, WWNTHET 7 v 7 2R3 9TW/m, 87T v 7 R
N 6AW/mE R o T, £z, TAU Y I~<HFTIE, 12 BEORFAT
IEBRECE B2 369W/ M TH D, Z D) LT T v 7 A 259W/mi & &
RO 70% % Hd, WNTHAT 7 v 7 A8 60W/m, [mEAT T v 7 A
RN b, RRBMRERNFAL AR LI D b/hE W LiIc kY, YRR
ka7 )V —hBELDMTHET T v 7 2AOBHERERNE LR NoT-
bHOEHEE IS,

UbkozZ b, 2 27T AEHEET 2L 8 A 21 H TIXERBH &1
/3R L T, BRE /SR DWT, 2 H 27 HIZBEEN 7 5 v 7 AN
AFHSED 35~38%% 5O 50, BT 7 v 7 AT 20~21%LBHE T Z
v I ADEDHEENE N, IR LT, 8 H 21 HTIHBHERATZ 7 v 7 X
DAF HHFED 13~21%IE EFE DT, BT T v 7 AN 43~56% % 5
W, WEATZ 7 v 7 AL bEWEIGER L, ZHE, 8 A 21 HIZIERIE
O EFEEBIZ, EYERD D OARBIEBATIER & 20 ABESH KL, K

_90_



ANTINJYHYR

800 l I
—o— EHIKSE
600 - FERTSVA|]
LE 400 N BBEISYIR
S ’\\ —-O— BEISVIAR
2 200 (570°010-0q)
0 %@a&&@sﬁ %%ﬁ
-200
6 9 12 15 18 21
B %l [n]
AYAYILT
800 TA)AVILTH X | |
—o— ENMETE
600 B EEBTSYIR]
— 400 N SBBETSYIR
"E / —-O— BHISYIR
2200 o le
0 N e = N ey OORCROROR0)
-200
6 9 12 15 18 21
5%l [n]
avo)—k(Be)
800 T T
—&— ERINET 2
600 B {EEBISVHR ||
"‘E 400 N BBETSVIR
~
Z 200 ,
0 wwaﬁw%&é@é&w&u
-200
0 6 15 18 21

B 2.35

9 12
B %l(h]

_91_

RNz O#ERZEIL (8 A 21 BH)



®2.8 MENRX - BNZBER

B B 2A21BE—Y 8 S8A2IBE—Y B
ANTSAN|TFTAYA |32 ) | ATIAN|TAUD |2 s Y
Yy DR | YILIY | —hEE Dy R | WILIY | —REE
* (B8) * (B8)

ERIET £ 559 633 210 358 369 137

Rn) W/ m1

AT X

AGtEGE 825 847 807 455 460 446

(1) W/ m1

RETBHE 203 151 560 96 98 311

($1) W/ m1

FILA K (a) 0.25 0.18 0.70 0.21 0.21 0.70

EEBS= 347 345 355 511 510 516

(L) W/ mi

BE5 2 411 408 392 512 503 513

(L1) W/ m]

w3

BBV IR 296 318 168 97 60 121

(H W/ m]

BEISYIR 175 176 - 198 259 -

(LE) [W/mi]

EZERTISYY 88 139 42 64 50 16

Z(6) [W/mi]

H Sl 35.9% 37.5% 19.3% 21.3% 13.0% 38.9%
LE ~ S| 21.2% 29.8% - 43.5% 56.3% -
= @R E (Ts 20.1 18.4 17.4 35.5 33.7 36.2

[°C]
SR (7a) [°C] 8.5 32.8

WA T v 7 AL LCHE L LI b EtEZLND, T2,
frfbxpxv b a7 — hEEL DB TIX, AHEZHMoNnT b ERK
FENar 7 ) — METIHE, b XX VDR 1/3 Lo Tz, Zhig,
a7 ) — METIE, ARICBEINRTWEZ LTk, BERN~DRE
BT Ty 7 AR MBI, FEEDNE KK L TEBEROZEEN D/
<, BEENPOLOHAT 7 v 7 2 X< M bNlcledbEB2 65,

UbEofEF v, 2 H27THE8H 21 HOY—JKFIZE T 5 & RBRIKD K
B, PO, REIRESOHUME R 2.81CF LD,

_92_



FED

ZHIOBE T L D BEmE AL OIR IR RN IR 2 ER'RAICHKRIET 5 2 &
AL LT, BEmERIL/ SR Z AW EZERIC X DA & R 2 5 A 7z,
AFFIZBNWTHE LN ERFBERIL, UToLBYTHD,

(1) RERETIE, 2A21HES8A 2l HOWTHHRT I BN B — 7 I
T Ca vz U— MEEH &L SRV OIREEN/NILSRDD, i
DS D RERH TIE, FRAL SR D F D 2~4CIR T LT,

(2) EBRHHEIZOW T, b/ Sx L TiX 2 A 27 H TR E— 7 BEIZH 600
W/m, 22> 7 U — FEETITH 200W/ mAEz R L7zDizxf LT, 8 A 21 H
TIEHRAL SRV TIEK 400W/nf, 2> 7 V) — RBETIEH 150W/ &= L,
2H 27T HOK 2/3 12Kk L Wiz, F£7/2, 27 U — MNEETIXR LS %
LEHEEL T, K 1/3 IR L TV, Z AU H SO R o FEE S K
EL/ERLEbDEEZ NS,

(3) MU & LT, ASTHASEN 8 H 21 HTIX 2 H 27T HOK 1/2
AR L, b/ SR VRO B KRG VX )Lz 7 U — MEE
(A BB DK 1/4~1/3 1K L TW iz, DB EEPEE LT, 2 A 27
HIZZ7 7 v 7 ANASHEHEOK 282 50, BT 7 v 7 2 XD EF
M523, 8 H21 HTIREBEAATZ 7 v 7 AN AR U L2 ED, BT T v 7
2X0bEWEIEE R LT, BATZ7 v 7 ARBEAT 7 v 7 A0 b E
VWMEZZRTZEICED, BEMloe— T A T2 REGICHEL KITT B

BV O R Z M L, MTEREICB T 2 IRBAROEMICHFETH 2
ENHERE ST,

LbEDZ &b, FEHiOEWIC X 2 EER TOMITINEE & BN S % it
5 LT, BEMEFKGIT K D AN 2E M T IR VR B OGE 2D R A E A ISR
THIENRTED I LN RSNz, S5k, ERAEYCEmRKLY AT O
EWICKDER T — 230 IlEBMSEIRLEDRDH D,

51 RCER
METESR, ILTFTER, X7 UL D ARE~OZR (k0 REREIC

FIETHTRVX =R 2D 3) (1983) H A M52 Ju i ST BT JE #
133-136

_93_



2) T2, ILTFTER DML DT o FHEO B FHE~WRICET 5%

BRarse (1983) H AL TSR Ty am CE 141. 446

3) METE %, IWFEK, YVHEWIEDMEEAT V- O HFE~VEE, H
F@EBREFIMIBEICO W T (198]) A AR S A 5B T 50 UE,
141. 446

4) MET B S, AOIEPE, NKEZ, YXOHEBESWRICET 2 EBRIFIE
(1985) H A EL 22 3l R g SCHR A 4E 1. 41. 10

5) Thrfat, BFEFRMR, RN, WESTHHE, O MW O E N =7 ) — Mgt
By OBEIR LI RIE TR (1994) T-HERZFEZFHME 48 5, 125134

6) BPEFEMR, PR, NAREER, HiERIE, WEOME, BILTR, BEmikibic
X B R O EIRE O L F k& B o FEEE 09 BF 42 (1993) 38 [ M 56
56 (5) 1.45-120

) G, WARRE=, BRI, VI a2 L—3 3 U kBB RAL OB R
DOHFSE (2001) HARBEF 2 RS Ffak 4L (B R), 43-44

8) T Mk, SRR, FTHEILIE DD AT E T AL OFAEN R T 5 FEIEW
BF5E (1983) i&ERIMERE 47(1), 1. 45

9) mERF, &AHE HEH, E—F T AT ROy T ar bha—/LFikE
ELCORERHBL 2 7 S2 VOB B LW O RET & OBV
DR (2003) ZEAERFN - iR TSR A SR sl TR 2 SR e SR

10) Be =80, (e, SRV ERR X OV EREE m AL IS B 1 5 IREER BE
FEAM (2004) H AR L T 458, 30(1), 211-214

11) FEER—HR, BEEEBE (1987) A = A 2, 281pp

12) KR, M EE=, SHME, BHE -, KMEE=, FFELT, HBNx v
=4 B OB OLBE TR & KR O X - B - 1 AGE R fE
Wric k2 B BRELAZZM OFITE (D 9) (1999) H ARBEESLES KRS E

13)#ARGLE, ZWKEE, FAEERE, BHMRIEE, BEmEkIC X 2 @Emam o ik 2
B e w2 P98 (2005) T > KA — 7HFFE 68(5), 503-508

14) 85 RBLZE, ZWE IE, KA EE], MACIEZE, WBGT, SET *k |2 X % BEm kb o 15 E4
BREGEDREOFAL (2006) 7> KA —7H%E 69(5), 441-446

15) A AR LR, IET A X 2GR T — % (2000) 340-341

16) AARKEWS, BHIETEEO - O#ES RS (1993)

17) A.P.Gagge, A.P.Fobolets, L.G.Bergland(1986): ASTAND ARDPREDICTIVE
INDEX OF HUMAN RESPONSE TO THE THERMAL ENVIRONMENT,
ASHRAE Transactions

18) BREE A, W-hk 16 4FEEHR ik 2 3 F U 7= Mk 0 BABR BE e i AR 0 B 5 (PP
W) (2005) 8-10

19) Il ZZ, BRETFR, PEEE, PEELES, RABE, ¥p2HERimRiE
ORANZEMICHE T 5 EFIRAERREOFM (20000 7> KA — 7%
63(5), 543-546

20) @k vE(E, HHMIE, M EE=, KME=, FELT, SKk8F, bicks
BARAREDEMDEOKE (1998) H AR 228 MBEEE (L
), 939-940

21) R - BRI - ANAREER] - W HE, DD OEN a7 ) — Nt
Yy OBEmIE I KT T E (1994) T3 RFEREEFZTFEM ML, No. 48,
125-134

_94_



22) T2, BEmF L EM ORI AR L FIH EoFE (2001) A AR LY
a6, 27(2), 399-406

23) BERIE - BEHOKEE - JFUH SRR - (o /CIHTRE, G884 o BE I w2 B3 DA %E 2
2 — AN DOFEAMAEEICE S G E EoREOE (2001) HABEZEA K
R REALAE F-1 o0 fiF, 683-684

24) H ARBUR G RIT, #HHEREREOHESID A-EEYFLOREE (2004)
H AR BUR Be& 8817, T4pp.

25) AR BLZE, /N RS, WG R, B SR, HARIESE, BEmE LIS 5 8l
PR O FEm & B (2005) A AR L LY %58 31(2), 247-259

_95_



BI3E B oR-EERKLEIZISIBERRENE
R

B ERAEICBE L CTiE, T CICRMEBMIZI W T S HE v B3 0% & A3 A
TWHEREIZHY, O — b T4 Z7 2 REEMBHEICELTYH, Eik - E
PN S T =GR S LT & 7,

HE T35 VxR BRI K DBEE~DBY KL, BET AL ILIZBET 2%
BAZOWTEHEERZITV, EEOZEORY K LITEW- L LR L T
Dinl, BKRETHEENEASINDI LIV AEDTHDZ EE2RL, BER
BN 10% X0 2T & T, RESMDOIK T OEET AL RS &
ELTWD, BEL 2L, KFEOERWY OEBHEZ A —/—FRna 2 —
Z—ICXVEHIL, RRKfaEE AEFREEICESS AMBEREELELEZ AV
PR CABEEZHET A L L i, BRIZBW T Y "R LT
U=V 22 HNT, FlL7o&ABOREICEREREREZRLLS22LT 1 o
BTV DOEBICIDER T T v 7 AEHEL TWD,

Fo, hE s 0, BE - EESR ERMEERO b e — N T A T2 RiE
S RE2EBOICHRHNT 270, E4AL v L% 6 MIEOBILRABRKEZ &
MR EICERE LT, ZBHEOFHN & BRI E 21T o o/ R, ZXIX
WEAKRBHEERNBA L TYH, —EOREBELZMHERFLL-OICH LT, EX ALK
TITEARBEEZBO T EABREORMPNHEETHL L EHREL T D,
SIS L, B A kG & L CEUN S o BRI E A AR Bk & IR O E
BOWPE - AT FEEZEH L CHEE - Mt 2T o2/ %R, WIThoiFy
EHHFIC Téﬁ@77/7xmk%w &%%%# L, XS fEMT
KU, EHLDOEFBEBICL D ZEOEBBIHEIC , RO EH Iz
%ﬂfwé:&%ﬁ%bfwéo

— 5, BEEFACICTEE N STV M At 4 & U 72 ZHU0 R O FF Al < I
BE S OORBEEOHPNC LA EBEHEORLNH D03, ZOHEEIZS
WTIRENE & DR DOESITHOWTORGENS iR IanTiEniwy, %
7=, ED "DITo 7= S ATEZH W38 X 2 AW HEE I, BE Rk
BIZB T 2B MEOHENREINTVDN, T —XOEMESLEIEN B
AN THD LTV, BLED XS, BEWikibicBE L Tz Lk
b T DOAEFEEE DRI 2 S W T EBR 72 7 — Z Rl £ < b
B0, BEEAALIZ OW I AR BE OB RO T, EFEMREHHT

WZHD ERREE L 72 BlIR ST 5,

_96_



BE AT & D IEBRBEYGER RICBE L TiE, TS Yo 5 V28
FHEfCEY ~O B BRI LI OV TR L TWD R, b Ii3@&EMN
SOBAFRBOR L L TRIMIch S b0 ThH D, £/, E—bT7A4 7
v FREMLENDEBBR B W HE DMK & LT, # 2 EIZB W TREmEfRILIZ
L OMHBRE TOLBENRZ R L), BEmEAKGIC K 2 FERIRBRE K
FEROHE L LT, FYOFRBAERITHE S B O EIZ &0 BB E I
TORMENFET G, FEERFHANC X 2 FERERY 2 AT O T TRE B 72 fF A
ETOZLDPLETHDLEEZADND,

ARFETIE, HBEmERRALIC X 2 BEH TOARFERIT Y, BEHE R E < o X1k
BORSHEEVE LTIHE SN D 2 LI X 2@~ DI B R I SE 2 R &
ERICEET L 2 L 2R A, BENIZIE, 7702 —2 4 7ORERIK
ENFNE A T ORBRIKEZ VT, EEIEICLDAEREOFN 2TV,
BT 7 v 7 2 HH LT, BEAOMGIIK 35208 2 EWKH &L DM
RN BMFEEZIT 72, WIZ, SATENI XD MEMREREZ RO D Fik 7
EMNT, BUNbAREDREZFH L,

3.1 T3 V8 —+XRFHENFHEBOHAU L ERIREREDR

ARETIL, BEmEBLIC BRI HI N TWD o2 ExtSR s L&
BRI LD ABMEONEZITV, BEEMKILIC KX D RBEIRSENICHE IR
AR EN R E2, TEMICGGIHMMT 27200 BN T —2 255 2 & &2l
P77,

3.1.1 HFIEDAE

(1) FEBrReE

FER Y, BEMIEFTERIERB O 1R L omIicm Lz, REK
THDHT T —OWMYEIEL TiToT, &7 7 & — 34RO
KXFRMAESTT, MPWEIE0.5m, &S InOfEBETCREEWESELLE, 7
oA — TN O 600 mmBEL CRRIE Lz, 772 — 0K, #7
400mm, = = 700 mm, £ X 200 mm ToH Y, & U TRARMEDO BWE 24
ALz, RBRICHWAHEMIX, ~FT 7+ U A (Hedera Canariensis)
EL, T —T3RRE L, £, TEARBLZHEMTHET S
I, RCLT T2 —IA~TIThFT V2R EHU LR T T AT
v VT MOBERM R LD (LT, ¥I—7J7 04 —) ZRE LT,

_97_



ATIHFYILLR 0.6m
I35 58— | I | |

RERRatEt
#13m N

iy 3
R EE Z\‘

aEEst @
Bstst O =

B3.1 REHRES S UVEHRABRRERR
®3.1 MEEA L AEHE

RS | EHWER bl ) WERR R¥
ASE =EiR) 7-F | PCR-02
[EEH | BR-EE | AR-BRH | E5AEE | MA-130
Rum-imE | REER | VAISALA | HMP35D
RHE | 7EE |BEFXRE(EW)| HAEF | CG-60K
M52 |RERMHE| REKKSEH | Z50%BH | MR-50
EEKE | EEBES | TVImN - - -

D |l=]=]=|=

R BAE ORI >V T 3. 113587,
(2)  WEHEDR & G5 E

BIEEE & HEKIRIC OV TE 3.1 1R T, sERBRIA 7 & NS 3R
ROBRERVUCE L CTER 3.1 IR T, RE - WA - | - JJGE - A&
Vo T RRERBIZHONTIE, RERIER B 3m ORI, FHHBEES A
i LHEE A T2, £, S ERBRORm» S OEEE 500 mm, B
FHESOE S 500 mm OHFIZ KRB AN 2SR EICERE L, BERICAS
HDVIEIH - I S NS A L7, AR EIL, BOHERXD 5
RN A% O 19 KFE T, BREDS 6, 1KLL I—1KIco>NT
BRFEEF AT, 72, 1 ROBEBRREICHRZ2ES 252 L0505,
D 2BITONTIE, 5FRFE 19 RFIZHIEZATYY, | HHOBEEZ/IEZHEIE L
oo 72¥, MR OBEBEBICOWTL, FHUK T, MHRBRIAD 0.25 m Y
FHEOVFTRTCTOELZHERL, AX Yy —CEORMEHAIMD Z & T,

_98_



ERHUIHERA LT T v =l (~T TV v R), EOEED
FHilx, ¥ WMo TT 2 —,

FEI 1 HRILRBREE I UFFRBBHRERR

HAEfE S A R L7z,

(3) EBRA /Y 2 — )b & Bkt

7T —OFKEIL 2004 £ 7 A 20 HIZATV, FHAIHATH £ THE 6 K
DEMREKTEEEZIT- 2%, 7TH 28 B LV #keHZBHMB Lz, EES
ARBOEEOREIZOWTIE, BRNOEEDRNZ & 2R L7 1T, 2004
F£TH28H, 8H42H, 6 HD3 HMAZXRIZIT- T,

¥, ST —~OHKE, EEREFEKEH ORTH OB EZIZITVD
HEBRMGRIE O B EKEMEZ2E) 2T D70, 7702 =K1 5 KNI
NHECTHuhEd b5 2, EREBE CICHoRIEKREITo T,

3.1.2 EtAIER

(1) [REBDLE F O 0 FE 5%
REMERFMNBEZEL 7T A28 HH7THETO 10 HW O HHH& &
JRGE, KR & FAHEE OHERIC oW T 3.2 12T, ZoMEFicEIT S
KEZ, WTFHOH EIREN LN, TH 29 B2 E BT oA
BIX800 W/mZHBA TRV, km&EIZ30 CEBIHERTH-7-, A
IR LTI, WEMMPAZE L TR~ < BRI < 22 oA A3
Aoz, 3FlBD 7 H28H 8 H2H, 6 HOREAZRKTL L, 8 A 2
HOHPOEENLCROKRE K 2o TWAZERTIE, BHE, K, fMHx

_99_



HT B TENYYEY ENHODREIE 2tE
(T

L8 9/8 G/8 VI8 €/8 Z/8 L8 LEIL 0€/L 62/L 8¢/L
00 7 0
iz m
B0l yMe il 00€ xp
Bk v i E
—07¢ 009
3 s
N A =
= 0¢ 006 3
oy oozl
B m_Qw 9/8 G/8 v/8 €8 /8 L8 LEIL 0€/L 62/.L :14))
c T T T mF
#F 0z FOCE o % U oz
X U}
St Q.v mN WE
& 09 oe =
X 08 ge —
00l oy

- 100 -



£3.2 EBZICLHBFHFAUE (FEE)

By ATTATIIVYA
(ke/m'/day) | 7R288 | 8B28 | 8H6A [ F#(8H26R)
7550 2.322 2.804 2192 2.498
755Q 1.636 2.034 1.450 1.742
75059 2.146 2.706 2.318 2.512
FH)fE 2035 2515 1,987 2.251
#3— | 1764 | 2121 |  1.008 1.610
RERE | o021 | 0394 | 0889 0641

WEX, ZERSEThoTcbEx b, £, EBEIWK THRICHE L 2~
T I HF Y = ZADOFEmMBE LAT X, 3.43 Th o7,
(2) BEEIEIZ L DRGSR

HERZLL VRN LR MEOFHIFER LK 3.3 (2T, Bk b
MOEmMN S ORBEIL, MKk LET v ¥ —0EBENOLI—FT
2 —DEBEENEZELIK ZEICE-THHLE, AEBEBIOARE
R CIIMR L7 7 v X —OARBEBE LY 20, Mmoo
EKENYATALRRINTWVWD, ZOERKRELT, I —TFF74—0D
TAHEICRB T 2REED I LB EN /NS, kLT 72 —D
WEFTFICHBEINT, HEHTORBHRBOFMEN R > TV Z &M
%6%60%:?,7H29Huﬁﬂﬁwfﬁ,7i~f?y&~@i%ﬁ
S DREREIG D, MOfERH LTI 02— IRIERS TR D K Hic, B
MR CH B Z1To72, 8 H2 HB X6 HIZBITF 2 #5581, i %ﬁmﬁm
LI DOFERTH D,

TRTCOT T2 —DEBETHONT-HAERESY, £ 3.2 15T, F
BIEIZ DWW T, SR DIEIEZ2 T 7% D8 H2H,6 HDEH L LT,
ARBEME L ABEOLENERD L, BEEOHENKREL, FI—-TFTF
B —nbDAFEENAFEHED 710 BRELEHRoTWD, 7o, BEHEFE
{EHEZB T 2EmN L O HABEIE, 0.6 miEETH-o7,

3.1.3 BE

BETERLIC & 2 S0 IR BR ST~ DB LT, BUR KR & A7,
X 3.4121%, 8 H2 BB L6 HIZBI 2 EEE KNG CHMI L, Bk

-101 -



0.4 |
50_3 [{7TR 28R ‘/% ?
e |
ﬁ UMY
gm A
% 0 } .Z//%ﬁﬁ M -t
* | TN
0.1 ! .
0 3 6 9 ﬁ% 5 18 21 0
B
0.4 |
03 [-{8A28 2
¥ W
207 ’)M\/V“QQ
5@0'1 I &
01
0 3 6 9 12 15 18 2 0
Al
0.4 |
<03 [{sBeR -4 |
o
gm —— E H
B
® 0 P
1
0.1
0 3 6 9 12 15 18 214 0

el

3.3 ERBZEICLIARBEOEREL

-102 -



- | — ASEHE
£ 300 | (8A2H — RHESE
S 0 / T\ |o-Ewiss
~ /

X 000

";100 / \/\b\\

R f

"0 g

4100

400 ; ; !
<1300 F[8A6H Va :A%EHE
5. VANE=
S0 VAN
”l: 0 +——+ .#% — &

-100

0 3 6 9 12 15 18 2u 0
Fl
H34 ERBABLERISVIROBKEIL

SDOANG - R H SR & IERAUN & (R - BN OIS &) Ok 24k
AT, MAEL, MAXOBEmICRBRAZEEL TCERZITo-TWNDHT
DIZAF HHFE /NS, AR HHITRAT 300 W/m? FREE, EBEAUR &Ik
KT200 W/m* £ Th - 7=,

BEREBEICL > THONTZABE Eke/m ) DO T 7 v 7 2A%RH L
7o, BEHICAWERIT LI FIoRT,

LE=LxE
L=25%x10°-2400x0 a

ZIZT, LE: BEEEE (Winm), L: 5 b0 (J/ke) ,E: ZR#EE (kg/m-h),
Oa : Fm, HRIEE (C)

-103 -



250

=200 F
£ 8A28
3150 //\ H\
g / a A\
~ 50
" 0 +——+— OJO_O\O/(/ \/ M\UZ
-50
0 6 9 12 15 18 1 0
3]
250 ;
2200 f o A -0 E#73793|
"§150 8A6H //\ — ERBHE
S \
<100 /\
2 Mv\éo\op\n/qn\
0 < ———+— ’Q.:
-50

0 3 6 9 12 15 1 20 0
Fi%l

F3.5 ANELERBFAENEREIL

120

~ 0

“gso S & o 200/9

< 0

i V 0 °P o

m "'6)"""" —r T T rrrrT
y=024x+12

40 ‘

50 0 5 100 150 _ 200 _ 250
B 8 (Wim)

F3.6 EMRBMABLERISVIADRKEIL

-104 -



BENT 7 v 7 AORKGEALZ EWRHHEOREM LT, B 3.5 1T/
T, REEELTIE, BHRICBTDERT 7 v 7 A3 KT 8OW/m? & 12
LTW%, ¥/, EMENELEA YT v 7 20B%%K 3.6 (2”77, IE
R B BT 7 v 7 208, B0 2RI LD, KOMH
BN, ~NT 70V v A TIEIERKS EDOK 25% N AEEIZ X 5 IBEE
THEBEINTWDHZ &b, HABEIT 0.6mm RETHY, ZOHIEIZ
B e, IEBR
BB T DERT 7 7V ZADFEENRREVWI ER/EHTHDL LV
%o

bR I Y, BEREfkEZITO 2 LI Lo T, EWRBEHOK 25% % 7%
BUCHE) BBV TIHE L, TONEBERNO DT T v 7 2ALEYHN~DE
MAZIRB S 2 RP W EN D, BEFEAPTIE, BT 7 v 7 KRS
£ % JELEBBREL O, H AR O 22 AR & Vo TR
DR TELbDEZZBND,

FEDH

BEmf b CHEHAHIN TWDEANT I TV = v A EHWEERZITD,
RBONRICET 25 2 A T, EBRTHONTCERERIZLTDOLEEY
Th b,

(D EEEICLDHFERNGHEE Lz, 22WIC L 5B mEAR LD H 28 HL
#IE, 0.6 mEETH -7,

(2) BEm AL ORMIZIIT D, ABITHESIBET T v 7 AT EWRBUR DK
256 % Tholo, ABUITKDEBBWEER O, BERN O OBHBESLEY) ~D
BT T v 7 ZADRBEREP WS, BEER T OEDEBEREOR
M2 BT AR T 22 R WIFF T & 5,

A@@%%f%%hk#%i EBRFHAHE ST — b RE STV
LEOHMND, SHICT—HOEBEMLI I EBLBELEZIOND, FF
(AR B O HEETE I %LT@ fth O FEAM F 15 () 2 BN S TH o0 B A
DT7T I AEEBEICHEL, AMELZEALE L TORMRY) OBt
MULEEEZ HND, BERIEOEBRIZE 2R EZHLNICT 52 & T,
AR T O R EER BE ok 3 O E B 72 S R FH & FHE B IR ORI IC T 5T 5 D
LEZND,

-105 -



3.2

NRRIVBEOERBEOHA L ERIREWRENR

EEWRRALIZB L TI3E Lkl T OZRFE R O FHAIRBUN S D WD TR

HI78 7 — 2 RT3 2 < & D3, BEMEFRALIZ DV TIEAR R BUE O B %)
FAIZHOWT, FEIEWREFHT — 2 IS EMAE L IZBIIR SN TV D,

AETIEEREIE L DB SRR 0 b DR FERE O FHHE ) & 2L

7Ty AR M L, EWHENEL OBRSEEm LI X DS LR
TORBBREWENRICOWT, TEMICFHHZITV, 41% OBEmE KL D

etk

CET L0 EREGZ 2 AL T 5,

3.2.1 HRDAE
(1) EBRHEE

REGLHTFERT BRI R AR D 1 BERE LR o L 72 BELS, kAl SR LR

RzxE L,

)

AL SR VERBRIARIT 1 2= F 23t 30em X A 30em X JE & 8cm D B — b
A& M L LTk b S 2 ov 24, B4 6 [oFh 36 o= T
MR L, #E 1 1ImXAf 1. 11m OFRERIKZ, "X VEMAITOERFEEEL
BE L, EWEEmE D 13K 50em FREET & & BT, HIFR2 5K Im D HILE
IR E LT,

AL X2 VRO AL, 7 AU Y v~V (Fuonymus
fortunei (Turcs.)Hand.-Mazz.) T b, T AV DY~V XL, i
DL THREN AT H 0, Bt & L TERASRLTERY,
A EIFEBRICAE M L 72 E, B R K EERF BT o i BEIRE 2BV CH
—DHANPLEB L THRE SN 2EADS LETH L, S LEIXY T
40 mm, = 2 40mm, FEZ 50 mm OPUAFEOEL ML A HICE— FER L
W=7 SR, KRtz 1.4:8 DHETRE L L THREINTZH DT,
2004 £ 5 HIZE— M EREZEMETH X NLOBRIZ 1 2= FE7
V13O & EM L%, BAEGIC TEMY CHEINTZRE T T
FHINTWD, Y OHEIRIX 8~12 cn Th o7z,
FAL SR VRBIK R T D 2=y N TOMY OBERIREZRET S
728, FHABICHRBRIAL=y F30cn U T DOEEZETHIRL, HErfE%
AX xS —TH -T2,

Z DAt SV EREBRIR (LT Tkl v D, ) ITBEE L72IGN, f%
fEXx NV EMR L T D=y RSO =y hEEENEM & LT
& L7, (BH 3.2 Z2) kb S0V E L OGHIERS ORRENR 21X 3. 7 1R,

- 106 -



FEKI2 BFFZEALEZZREOHARS

\ B &
]
= =
/ I 0.5m
Bib/ AR =8
REEH @ ’;ﬂ G/ <rL
oy @] REREERS  (FADYLTHE)
ﬁ ap: BB BEFRF+&E AR LIZy b2y b
SO EEEBRITE

3.7 HEHBRAESKUHHABBZRERR

(2) WEHER & FH %

HIEEE & HERKIRIZOWTE 3.3 1277,

O FRALSHFARBIED S 50 em 1T EBEL T, M S 2 m OIS EREI K
SEEE (LML MR-50) &2 3R & L 7=, BRI B BHIdoK S Tid/e <,
BET & OPAT L CERiE T mA M & ICakE L, ASHS = L) & O
EOLD), AHAFHEGS) EXHAFEST) ZFHA L, (FE3. 34
Z )

@ EE - R - A - BUE - HEEICOWTIE, b SR S KT
2K 3 m B 7 RIS, R EEEE, R EGEER, B AREL, B
A EITo7-, (BE 3.3/ 5

- 107 -



#£3.3 BEHE LEAME

FHRIEE FHRIER R BE BE
sim - EE REER VAISALA 1% (HMP35D) 1&
BmE - BZE AR - BERE  DERESEERAR (CWI105) 1E
BEt & B &5t U —k#& (PCR-02) 1&
AS st &
=5 &

AstASE RERKSEH  HAFEHAR  (MR-50) 1&
RetBHE

EREUME BEFX#T HAEFHE (CGX-60K) 28
TiEKkSE  LEKSE AT B UIZ-SN-2X) 2 &

FEI3 R[RER(E) LRERBSE (B) OFHRAMRKER

@ ZAREHWET, EEMNCHO2=y N2E T REFICEE THEFHIL, B
DULIEERLVEMB L, ERBREORRESMIICEST S0, ==
v b OJE I & WEWED B3I A F o — L TRV, BREBR RIS L TR
B L7,

@ L=y FEERNO KRS, HEKSFHOEMBE (BHE 6cm) 25N
ICHEER LC, ARBRADEE & R BERAEHE G KEE2 B8 L7,

(3) WIEHIM & FEARSM

O FAbSF L OFE X, 200547 A FAICITV, FHAUBEER O EZ1T - 72
%, [GBRSORS - IBERREIZS A 1 B L VM AR LT,

- 108 -



@ EEWEIZONWTIL, RERWE 720 GHERT - 7223, fi#Hr Clriibig
FIRBEICEENTZ 2006 428 H 19 HH 8 421 HEThD 3 Hifl 255
ELl, ZoHb, 8 420 E 21 B 2 HENIE, RBRAD I B 1 KD
2=y bRV ZF LU TEY, MUNPLOARBELEELLENDORE
H L7,

@ FEKIZOWTIE, ABRAEREZERNRNEBE L 208 6,3~4 BIZ1[H,
Smm FEPE DREKZIT 7=, 8 H 17 BIZ 18 FE/ 5 10 47, KU » 7K
HENWEK CH IR EITo 2%, MITSWFCcH2 8 H 19 Hinb
21 H O MM P ICH#EKIT -9 T bR o T,

3.2.2 EtAIEER
(1) K[REBDLE X O i FE %

REBMOERFMEZIT-728 H 19 BS 21 HETORELME LT,
3.8 IZRIR - FHXHEE - HE & - ORI E{LE RT, ZOHFE P
BT DRBEE, WTROH LEFFER D20, KAB R E, £7-,
KX AHEOE{EREORZEZRL, HRERKIRIZTWTLOHR D
30 CEBIEEHTHY, REKIEDOFEX I 33.3 C, FE-HEKED
#J)1% 24.6 C, 3 HIEOEHRIRIL 28.4 CThH oz, £, FHIRE LK
B DR N 92%, AR BE D428 53 % T, 3 HIRIDFI1L 76 % T
Holz, HEEIX, HPOKSMEN3HED 800 W/n Ll ETH -7, iH
%, WIS FRICEEN KRE L R DHEMN A 54, 3 AloH Tl 8 A
21 HoRES @<, KEEN 2.4 n/s, HYEXHTIEH L.Ow/s ZRL, ftho
FHHIE XD B FEHLTR0.3~0.4m/s KEWVWETHH-72, 8 H21 HOHH
O EGEAE A2 BRI, KR, xR, BHEICOWTIE, 3 B E BIFIEFE
RO ELZ R LT,

WRIZ, 8 H 19 BnH 21 HE TO HERBEKEORKEZE(LZX 3.9 1T7R
T, R &L BN ERAT IO T, AEBED LA 757290, EMFo
THOKG OB T HEELREL, HHFHEN 0 L7eb HEEZRD 19:00 BAFRE
TS OB WL D720, LBAKSERLFMINTHRE LTS, 8
H 19 H® 0 RRIZIXHEKER 30 REREI A\ L, 54.9% TH 52, 8 H 20 H
D OBFIZIL43.9 % &7 0, 24 BT 11%298 L Tnb, REL, 8 A 21
HoDOFFIZIE33.6% & 720, 24 B/ T10.3 %A LTWnd,

EHIT,8 H 22 HD 0 ML 25.5 % &7, 24 FFT 8.1 %AW L,
RE ORI & & B HHHARE KBNS < AR D I2 24T, Pl Il
THMEMICH D, 3 AT 29. 4% 0B Uiz, 7ok, HEEOFERG
PZICEH LT AV AV v~H X OEEHEEEIL 1.48 Th o7,

-109 -



36 100

0 6 12 18 0 6 12 18 0 6 12 18 0

BFZI(h)
8/19 8/20 8/21

SR - IREORKELL

a

1,200

|~ BHE - A%

1,000

IS

800

JELE(m/s)

600

!
N

B 5 &EW/ni)

400

I
—_

200

o
o

0o 6 12 18 0 6 12 18 0 6 12 18 O

B %l (h)
8/19 8/20 8/21

BHE - EDEREL

3.8 AEHMEPOIREH

— - HREAE

[=2]
(=}

(=4
o

2
¥ 40
& —
m30 \
¥ 90
i
H 10

0

0 6 12 18 0 6 12 18 0 6 12 18 0

Bl (h)
8/19 8/20 8/21

3.9 TERABREKEROEREL

- 110 -



3.23 EREICKHEMEDEAER
(1) HZ& 58 H =

ARBEEMEX, TAV YA EMLEH LIRS EXLD 1 2=y b &
B RPICHEY, BEEAICL Y EEELEZ | HECEHILZ 0%, =
Z—y MO ORBEHESL L, AL 2Z=y b 1 b= OERBEHE L
LCHE L, 2k, BEEOMEMICIOVWTIE, ROEEIZLLETFEE
DOFHBEDIES S & AT 5720, 30 HOBEIEY A L - 7=, il
IR AFREEZERBEIZ O BND 24 ETo 24 o EELS(LENHE
MLl 2=y b 14720 OH P TOREBREORELE( 2K 3. 10 TR
T, FHAER MO E O HEE AR EREIL, K347 TLB0VTHY,
8H 19 BN HbH%< 4,308 g/m &7, 8 H 20 HA3 4,015 g/m&72b, 8
H 21 B233,833 g/m LWL T\ 5, AREMEORDMENIT, LEERES
KEORPAHAMICHRTFE LTS, 2Ly, #KkrbH 1 HBWE 3
HI O HZARE B EIT, ¥ T4,062g/mThoiz,

3.10 K0, WIFNoFMA LIFIERBEO B E(LEZ L, KA - B &
DHERKTHICONTHRTHHEmMZRL, JE - BRNERRKRE—7 L7
% 12:00 [CARBEHELKEME L CH/MYSZY 457~576 g/m%z R LT,

1
wEY AR E
500 W AT R ]

HRR (g/nd)

—
(=]
o
SSswwy
—
]

6 9 12 15 18 6 9 12 15 18 6 9 12 15 18
## 2l (h)
81.12 8/20 8/21

3.10 HEREBMEOHR (8/19-8/21)

- 111 -



Q) FEH D> 5 O B 78

T CH DT AV YN~ XD DRBEELZFAT L7290, 8 A
20 H & 21 Ao 2 A, S Lickkfb sz iAo > b0 1 2=y b &
RV ZFLUTEY, ABEZHEHLE, FVZFLUE, 2=y F3ix
NOEMTHLE— FNEADORBHEZZRN TERNEDICERL, EMn
SR OEHE I E=— VT — T TERELT, EMNLOEBENEI S
RWESIZ LT, HEFERN OB O BABEIT, £ 3.4 7T EBY
THV, 8H 20 HA 2,443 g/ni, 8 H 21 H2Y 2,434 g/mCTH Y, 2 HED
P TIE 2,438/ M Th o7z, REMEOKEHE—271%, 8 H20 BN 12T
311 g/nt, 21 HAN 14 KT 392 ¢/m TH Y, 2 HMDOFEHIE 351 g/m &R
Lize ZHE0, WM (T AV BV L~<HF) 00 ORMEIL, XA
D OEFHEDOK 60 %ITHYT D, 7ok, X3.10 L0 8H 21 HD 14
Wi, EWHDOERBEN =y DL OERBHELZ ER D BREMENALS
Nz, ZhiE, ZTOHOERENKEN-72Z LA T, AEoOFACE
WTH DO OZABELZFT 2BRICEMOEBERY =F L o THW,
MO DEBENPECRVIRETEHIMZIT 70T, BLRrolhd
IV LEMAOBEENEF L TCWEZEVEREEZOND, ML O
KHEEEMZOLODDOARFEEOFHANC DN T, EMOREEE O
FHHICR — DREAKSZH T CEM OO EEELZ T 2%, SHICKER
EMZDNENRNHDLEEZLND,

R34 ZRUBOFAKTR

X5 B H 8/19 8/20 8/21 15
1y b BEXKE 4,308 4,015 3,833 4,052
(g/n)
E—Y B 576 457 487 507
(g/m)
HE ) BEH®E - 2,443 2,434 2,438
(g/n)
E— B - 31 392 351
(g/n)
HE#=E  BHERREHRE — 0. 61 0.64 0. 60

- 112 -



BVEENT T v 7 2 L IERHE & & OB
HEBEICIZ2HIE»SEONEZAREHEENS, (DXNEFHOTER T T
v AWk E) ZHHE L,

LE = L x F

L = 25x106 — 2400 X #6a (1)

TIT, LE: AR E[W/of], L: SAEOWEA ) /kel , £ RIEHE [ke/
mi-hl, fa: FKim - SKIRLE[C]

BONTZRERITR 35ICRTEBYVTHD, 2LV, 8 H 20 HDOHFE
75w 7 ZAOABEEZ, 9.70M]/niTHY, E—ZHrX 148 T304.8 W
/M ThHo7=, ML, 8 A 21 HOHMEEIX 9.27M]/nd, ©— 7T 12
T 325.6 W/ mThotz, 2 HMO R TIX, BT T v/ A0 AR
1%, 9.49M]/ i THY, BE— L3152 W/ i Tholz, £z, WM T
LT AV BINHFXOEBRIZELDEET 7 v 7 A5 T, 8 H 20 H
DOHEEEIL5.90M]/ i ThHY, B'— 7 FE 12 Ko 207.5W/ i Th - 7=,
FU<,8 21 HOHBEHEEIL,5.88M]/mMTH Y, B— 7 Kk 14 B 262. 3
W/ mMThotz, 7T v 7 2O BEEEIL, 2 HE O T5.89 MJ/nd
Thh, 2=y bOK6EIZ ED, E— VK TIXFEYT234.9 W/ mMTHY,
2=y bOKTEIEZEDT,

&35 BRIOSFYIVIRALERBHE

X % EH 1E$E 8A20H 8A21H o1
BEOTSY BEHE (a)azyh 9.70 9.217 9.49
2 Z(LE) (MJ/ i) (b) HEH 5.90 5.88 5.89
(b) / (a) 0. 61 0.63 0. 62
E—7 & (a)azyt 304.8 325.6 315.2
W/ m) (b) HEH 207.5 262.3 234.9
(b)/ (a) 0.68 0. 81 0.74
ERIS & HEE 7.65 8.72 8.19
(Rn) (MJ/ i)
E—F 326.3 369. 4 347.9
W/ i)

- 113 -



KIS, BT T v 7 AL DR R 2 BRI & & OBIER D E L
Too IEBRHS B, RBEBBIFHT L0 FH L 72 NS R &, RO i &,
AN H S &, B A SR OKFHIE O B IS5, )Rk v FHl L,

(S|—81) + (LI—L1) (2)

Z 2T, Rn: EWEEIW/m?2], S|« AFHE (B 58 [W/m2l, ST 5 ik
5 (H 5 E[Wim2], LA S E 3 & w/m2], L1555 i B [W/ m2]

FHRERIE, £ 3.5 R TEBVTHD, £/, BT T v 7 AL EK
WA R L ORFEREMR A 3. 11 IR, ZNXD, BB T Z v 7 R EIEWKK
FELDO1HOEOEFIZMEL TBY, EWRGHEDHEMC S T
7Ty 7 ZAHIML TS, Wb, 12K020 4KITTE—2 %
RLUTEH, WA LTS, EMEHEICOWTIE, 6D 8KEL 16 K
5 18 KFIZ2MT TIX 100 W/ mBL R &7, BET 7 v 7 A L0 &M IZH
SRR NI, Tk, KEEENMES 2D Z ORI IZHs W THEKH
FENZHMICEBYVTIOCH LT, AT T v 7 2L L TCa=y FN5D
AL DB OmWIENFHE L, BHNHRETH 2 IERBEA &L LRS-
rHtBEZBND, 820 HOHMERERIE, 7.656 MJ/mTHV, ©— Tk
1L 13 BF T 326.3W/mZxn L7z, M UL,8H 21 HOHMEEEIL 8.72 MJ/
mMTHhy, E— 7 13T 369.4 W/ niZzmrL7-, 2 AMOYEETIX
AREEIT8. 19 M/ ThY, B — VL 347.9 W/ i Th > 7-,

500
- EIRHE & (W/nf)
400 = BT Ty I A (W/t) H
°g
5300
§200
N a
“1:100 X / \k
N LN
6 9 12 15 18 6 9 12 15 18
il (h)
8/20 8/21

311 BRIOSVIREEKRMHFABRDEREIL

- 114 -



500 T ‘
I =(0.61x + 85.01
o 1| exmus y
£400 1 RZ=0.657 &
= 1| O K#BE v .
N + * .
’/\ I ¢ /.(%/0 e} .J)—
“&200 ] 8“ . /Z,,—('?”’ o o
100 frgtom=" T o y=0.48x+33.23
[ o R?=0.774
0 L L L L L L L L 1 L L L L
100 200 300 400
TE BN &(W/nd)

H3.12 BRISYIRALEKRBFAEZDER

M 3.12 1%, AT 7 v 7 AL FHRBFH& L OBRFRERLIZLDOTH D,
ZIZTC, ABEMMNEZE L TV D IERKS & 100 W/ Bl EZ2fEfroxfg & L
T2 BEAAT T v 7 AL IEWEH & & ORIZIX, EOMBENERD i, 1EK
S EO LRI, BT T v 7 2b ERTAHEMICH D, BUFERO
XXV, 2=y NTIXERMHEOHIMEDK) 60 %L L THE S
NTW, UL, WM THDLIT AV AV A~ 00 ORI L D
AT Ty ALERBKHNELEOMIZBWTY, IEOMBENGED L, 1EBER
EBEOHEMBEDOK 50 %NERL L CHESINLTWVD,

XY, EWRBUEOHEMZICHT DT T v 7 208N E MY
MEDEBBEICLIDIEENEENOOARBREICLIIEEL D EE W &N
AR I, EWBEREIZHT BT 7 v 7 Z0FERENEE, B
SVERNC KT 2B T T v 7 A0 R ZMIE L, WBBREOUEICHS L
TWbE 525, LR T, BBEBIZEDEET T v 7 AN IERKS &
DR¥ZHDTWNDZ LiX, b SR 2 Wi BEmEfRALIC X 2 BHE T
Ty ADIKBEIEOREN &, FTHHEMDI D DI K 5 B2 F
DEWNT ENRRB I T,

3.2.4 ER

TR D OZABAENITZDIEE A ERERDOKILZE L TIThh, K
LU S OZEHRL BRREL SbTnD 1, fkb/ SR AMND D&

- 115 -



FEEAEHNZ &0 REHFITHH 72 K DBIRE D b Kk~ & 24k (Kfk) 9
HERICHEEE L CHE SIS, BRI TIED LA Z 0T, ZBBEN
ZWVNFIEWE T T v 7 ALK L, e— b T AT FOREKE 725 BE T
T w7 ZADEREMENIT L ENHFHTE D,

MgEs "E, TAZ 7V MNKEE EICT I ATy s Oy TS EREL
REtTELY L2 LT EL, AFvavr x P eT 47 v D 2
O 2 MW T, ARFHBEL HEAKS & B &EE OBRR CTHATLICRR,
HYH AR EILZ 6.6 mEE THoZ L2 ME L TWVD,
AEOFHRGFE RN S A BT LICL 22 =y 26O HZAEEIT 3.6
mm Th o7, BEEOMZEHI L 5 &, ARUFIETOHIME IRV EE %2 7=
L7273y, ZAUXAEMEN LY o mfRfa 5y, 1.48 & HimiE &R
Rinolo 2k, EEETOFHHMATIZEKREZIT>TEL6T, Lok
LR TWVWDLZENERLLEREMESIND, 4%, B LOKDE
PR KRB DK EDFFIZ L A5 L ORKSFEORF NEE LS
Zbhd,

—J7, WE\T 7 v 7 AL EWKESEE OBRRIZOWT, SR/ SR AF D
OWET 7 v 7 AL, EWRBSEICK L TR 60%% 5Tz, 4.1 12
BWCT T T2 —IZEE LT ~FT 7 hF U xR (Hedera Canariensis)
AWV, EEEICLVABRELZHULERTIE, BT 7 v 7 A3ER
B BEOHIMEDOK 26% TH Y, ABEIOFHF RO 1/2 LT Th o7,

FEHES L B> Ty, MM TcEnn, Bmkbizks T
T =R LTEGAE LD b RRXAM O, W LB LK
T2 LICEVAEBHODFEEEZFRDTNDLI ERNELOLND, H14
OB IV AFBBRENRE S ERD Z L%, BErfkbIZ LB T Z
I AEWMRKERED ET, e KL oo B - B L OFTE &S
HHTHHI EERBELTND,

FEDH

EBRFHHEMAT L VB O ERERIL, UTFTOEBY THD,

) 2=y FPLOABHEITAFEEME TKH 4.1 kg/nd (4. Imm IZ/HY) TH
D, Z0O9HEMNDOARBEITR 2,4 ke/nt (2. 4mm ([ZAHY) & 720, =
=y FEDOK 60% % LD,

2) WA T T v A LEKRKBEELORICIE, EOMBNRED b, &%
BEICHEIEBAT 7 v 7 A0 EKRKFEOHEMEICHD 2EEIE, ==

- 116 -



v FKI 60 %, O LA 50 % THY, HWIHLDOKBEDFT G DE
W LIRS LT,

U EDOFERNS, MM ORBEHICE BB E DS, BEmN O OBEHE T
Ty AREY~DIREET T 7 ZAEEBT A ENHEESN, EFA
HOBAREZEMNTH2ORPHHFCTE D, SEOERFMOFERENS,
FEAL SR M K D BEBIHI S RIZRKEL, FTHLHDNHLORBEICLY
BAEMEET IHEEORE N ERRBINT,

3.3 NRRINBIZEITHFRBEBOHE & BINX

BEH LIS & A AR E DI DWW CEIEH 2T — % 0 ERITZ
L<, BBV TABE LY EMICHIIET 22 L ITH LN 2506,
BARBEEEDNRICOVWTEEMICHRIELEfI bR TS, £2 T,
A CITEBEL D BRI RSXAM P LOARBREOFHIE L [ET —
AL EH LI ENDBSERFEZRT T A 2H B LT, <X
IR DDEBHEIZOWVWTORGHFHAZEHT L LI, SATH%
HAWTHBHRA T 7 v 7 22H ML, SXNVE TORNEZHRFTT 52 & T,
BE R IbIC X 2 IBBIR B ED R 2 BTN 2 720 O LN E k%
/L EEEBET D,

3.3.1 SATEOHIME - Ri&

FRAL NI N RE OB T 7 v 7 22 E T 5720, fb/ SRV & i L
TSATR 2=y FEBYEL TRt 21T o7, TSATE ZHWZEH
BIZOWTIE, BMRBE ¥ —BE (JSTM) PTHESNTEY, £
L TN ERRRBMREROWELZ B E LTHEAIRLTWD ¥,

22T, TSAT] &% TSol-Air Tmperature (B Z2 IR EE) | DOBEFRT,

(W) O JEBENTE D ZE K OIREIC, T ORBEHICERT 2 0mE %2 2
MR S R DOIRE IR L TINR LR, ) EEEEIND 1O,

CORELFHED WEBEIC, K3 13T EEBY S ATEHITREE %
NOz=y FERUYFAXEL, A EELLIEEBROT 72T 1 v
7 RO (TR %2, b33 L EIZIER CERME & 725 X 9 1T W
PEOEMMIZEE L, 2F2 oM LEAICTER L,
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FEE ks S

300 x 6=1, 800mm

EER &b/ SR
e — mitE :
300x 6 BE
=1, 800mm
300mm
H‘I’
300mm 1, 000mm 425mm
1B -
1BEEL | = ‘

3.13 SATHORMITHE

TIRT49HE
i

REEEATS
(TRBER)

40mm

K314 SATEOHRE

BELTZS ATENE, b S Ao—iE LT8R ARBIKD 2 HA
ANTHEZEITo Tz, REIREZFHWT 5720, "X ARBREOERIC 5 K
EREMEMmIZ 2 A, SATEIOERBEIZ 1 ADF 8 FIT T HEEX (& F
WA BRS¢ 0.2mm) 2% E L2, SATHOMELZK 3. 141277, SA
TEHC X 2 EHHNE, 200548 H 11 AHICfT- 7=,
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3.3.2 HEEHMEDMHE
HEARL=y PO OERBHEE) X, YW (T AV DY LT R)NED
KHEE) 2=y POEMMNOOEEEEDOARFHMETHD, T4hbbH

E = F1 + E3 (3)

A EIORFEEHEOERFRTIE, 2=y RO EBEL(LE» LRI E
B)&RD, 2=y FEMOERZRY ZF LU TEI L LI, MEHE®HT
WG G A F o — L) THE - i BRA D BEEELEN SHEH IS DR
& (B) 2L TV 5,

— 07, FRHEIT, SEASRAM BRI T 2 KERBE & KRKDKE
[RBEOETHD faE] Lo TEASN W, ELA1H i%@%ﬁ?ﬁﬁ?f‘
OfAfIIE & B2 D2 bnn, WH»O OEREE(E) i@ R
Flha=y NEMDPOLOEBEE(ED)IZG)RTET I ENTE D,

E1= A1k (gl—qa) (4)

TITC, A HEEAE [LAIX == MEAE, ofl, 247 EmEER, L B8, gl %
HiRE cofafitbi® [ke/kel, ga @ KRDE [ke/ke]

Es = As - ko(gs— qa) (5)
2T, Ayt EMERE0.09 nl), k: B, gs 0 EMEEIEELE TOMMLE [ke/
kel, ga: KR DM [ke/ke]
AR =y FLOEBHEE(E)IX, 3), 1), G)RXLD,
E = A1 ki(gl—qga)+ Az ki(gs— qga) (6)

ZIT, NI A—=HF ki & ke, EIEIVEY OZER I QN SRV EHM
NODBKIBRZED LT S 2~ TWHEHEERTELTHL, WKLY, L
X B A Y OBEEFE (A C a7 (gl—qga) OFE & FHUME X V15 7- KR
(E) & OHENFE ST L D EUREROBEE 05k,

X 3.15 1%, E1& Ax(gl—qa) DEFEZRLTIEbDOTHDL, TN LD,
ki =103.4 720, 4) K IR T PR EZEH L,

A; =1.48%x0.09=01.4 ot

E1 = A1+ ki(ql—qa)
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0.1 y—=103:4
//: R? 5 0.7057
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0.000 0.001 0.002 0.003 0.004
Al(glqa) (kg-m-kg-1)

(3.15 FEEWxMELFABE (RUME LOBR (TAUVHYLTHF)

0.3

* * o P y = 134.04x
RE=0:1531

o
L

E2(kg/m)
o
N
*
*
*
\‘\
L4

0.0
0.0000 0.0005 0.0010 0.0015 0.0020
A2(gs—qa) (kg-mi-ke-1)

M3.16 EMERxBELFZREEOBERK (EH)

= 01.4%x103.4(gl-ga)=1.4.4(gl-qa) (4)

WIZ, 2=y NEMMS0EFEE E2) X, 6B) Rk BEHTES, Kk
ERBRICG)RIZBIT D keld, == v bOEMEM (A,) L7 (gs—qa) D
e (5) RTROEAREE ) & OHEBURSHTORIFEROMEE & LT,
Kbz, MHBOREBRZK 3. 16 IR, 2LV, ke=134.0 &£72 0, ==
v FEMDPLORER(E,) 1%, 5) 7 XTRTZLENTE D,

Ee= Az ko(gs— ga)

= 0.09%x134.0(qgs—ga) =12.1(gs—qa)  (5)”
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o
~

y = 0.799x ¢
*
R® = 09139 .. /0/

£
\%n 0.3 /
- . ’
@
=02 ¥ rs
W //
*
01 L% *
ik

o
o

00 0.1 02 03 04 05
E(SEifl)(ke/ )

B3.17 REBEORMEE) LESHEE) EOLE

Ey = E— E; (GZHE) (5)

3.16 L0, HEMDEORFEENK 3.15 OB D OFREE & ik L
T, BEOXLOENRKRELL D, fAEZLDOHBELIKS s TWNDHDIT,
M FBEPEDOEMICH D7D, HONPTDEH Iy &I DHEy TIEE
HREICHENAELD, —HKTRWVWIEREELEZLDOEHEIND,
), B REVFAL SR NS OBA Y- ORBHE (£ )L,
6) X CHEFF T D 2 LW TE D,

E'=103.4+ A1-(g/—qga)+ 134.0* A2+ (gs— qa)
=11.4 (ql-qa) + 12.1(gs— qa) (6)

wiz, 6)XEANWTHLNZEEHEO PHUE(E ) L EREICEY E
BREHHI N G DN AR (E) & ORI ONT, K3 1TIZRT, 2
X0, THESENESE ORERBRIL0.91 L7200, THMEIZIEHEIC X
<HEPLTWD, )R VHEY (T AU BV IL~H%) L LEMDOF
IR T 2 & R AR O, MO SR EREE A Kk L7 ko,
koDNRTA=HE2HBLHZ LT, XZANLORBEHELHITHZLENT
e, Tobb, BEmBLIZEN D EED L EMIZ OV T, BRs
EEMERTRIA=F KIZOWVWTOERNT — 22 ERHIEHZ LI
LV, ZOMEARFBBELEBBMEELFR L2 TH, TOERBHER
ARET HZ L CREEALIC K DARBELHE L, TOWRBNRLERE
FICTHTHZ ENARRIZRD EBZHND,
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3.3.3 EBIRZ A L DIRES

RIZ, SATEHPOHEONLEAT T v 7 2 X0 i iiBURzER & W)E L
EERLZEHT 52 LT, SHEAAFXARETOBININLEBAT T v 7 R
ERE L, ARV REICET 5B D OBAINEIL, FEOK 1
T eEBY, Thth (DAL @)X TRITILENTE D,

BN XX : Rn= H+ LE+ G (7)
et X . Rn= (1-a)- S|+ L|—eoTs* (8)

ZZC, Bn: EWBHEIW/ME], H: BT v 7 A[Wim?] |, IE:BRT7 T v 7 A
(Wim?], G: 8B T Z v 7 2A[Wim2] , S|: AW HNEGEEKSE) [Wm2], L] :
REDHANFTHEWEBHE [Wim2], Ts: ZRIEEK], o: AT 77 Ry~
% (=5.670x108W/m2, K4), a: FRBEANKHNE (T LK), o s

23140 S ATF TIRAER LEEREOLEETE 720, R TIE,
GIX 0 &2, Rn=H L RATZENTE S, £/, SATHREZOVH
LEATEALEZEND, TANKE 0, HHEE 1.0 L{iETH & T
(9) T 1T 5 ERHOR & (Rn) IS H SR (S) & RGO R (L) B LT
RERED S HH SN D RWHH R (0T8) L0155 2 LN TE 5,

THRDL, SATHREOHMT 7 v 27 X (Hsar) 1T (QREVFHTE
Do

Hsyr =Rn sar =8+ L] —0Tss a4 (9)

H W ESEC, SONTEHEAAT T v A (Hsar) &E REIRE (Tssat)
ERIR (Ta) OB S, (1)UL 0 M MBVEER o [(Wm2-K]ZHH L
776

H

“ (Ts —Ta)

(10)

AEOEBRIZE W TIE, it BV Z R EE & D% ISR B2 Ja
WD) [w/slEoBYricdy, UTFToX2HNTHEHS L2 & & Lk,

a=23.71 - [P-6901 (11)

wIZ, WET—# L SATEORRTHE LI AR ERZ VT ()
KB DAL SRV ABRIK DO BUNSIH DO R 217 - 72, IEW S £ (Rn)
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| 8~ Rn(W/mi) —O— H(W/rm) —A— G(W/i) —&—Rn-H-G(W/m)
400
350
300

[$2]
o

— = N N
(S R =]
o o

o
o

TSV AW/ m)

[3.18 ERBMHAEBLRNIETEORRKEL

WZOWTIIRERBEH N L 2 HEME, 8T T v 7 2 (6) 1XEULEHC
X2HEMER W, 22T, SATHOBKRIFMHE®D SRV EFEL TWD
D, MADORERIZELVWHLDOLEZDLZ ENTE D, £ 2 THEL
77y 7 AWM, SATHILIVEONDRMEVRER ((12) ) &b A%
NEmEELRBOEEA2FR LD LETHRIHL, BUNEXG) oEEND
BB 77 A(LE)EHE Lz, T72bb,

LE = Rn—- H- G (12)

X 3.18 1%, EMES & (Rn) EBET 7 v 7 A (EIEEET Z v 7 2 (G
WNMZ (1) RN TRDTZEE T T v 7 A (LE) ODRFEAEZK R LIS D TH
Lo XY, EHBUREOHEINICONT, BEA TS v 7 R BT T
JABEMUL, BT 7 v 7 AL T T v 7 2 TFIERLC LS bz
ALTWDZ L, =7 RFICITIERARN &2 400 W/ mir< £ TEALTW
HOIK LT, BHEATZ 7 v 7 A LW T T v 7 AFIZEREOEEZ R L,
E—ZIFIZH 200 W/ mBLF &0, Wb ERBEEOR 1/2 BREIZ &
CFEY, BT T v 7 RACE DT T v AEWMEITEHENEN &
Nond, ZHICK LT, EEAIE—Z7ETEH 500/ dU Tt EE-T
Wiz, () TRD BB MBOHGE (B ) 25K, "RXLVERT T v
ZDOHEFE(LE ) 8 LT,
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200 .. ./v )i

= 100
» * =
. Py 32/ 1.59x
L ) * R =0.7718
»

0 50 100 , 190 200
LE=Rn-H-G(W/m)

)W/ )
.

LE'(35
L 3
‘\
L 2

E3.19 BRENMSKROLBRISYIREHMELORR

LE=(2.5x106—6@a) + E (13)

ZIT, Ba: RRAREDOITIRE [C]

(1) XLV EWRMHER) NOBHAT T v 7 AMH) EBET T v T R
G)DFEHEE L TROEBE T T v 7 Z(LE) &, 6) XL HEHLEAER
BOHFHMEE) 2RI N TROLEWEET T v 7 AOHEFEOE ") &
ORRIZK 3.19 DL 52725, Zh &y, BREROMELEL, WEIX
FIEERILTWD, ZoZ &iE, (6)E Y EH7ARHEDOHEFHE D 2 4%
EERMATDEE BT, ZOHERHEDR, b xAnboXEEEE, (8) XD
BUN LD, EREFHEESATHZAWTEHLEBEA Y 7 v 7 2 L
SHAME L VB REE T T v 7 2 EDEEICL RO IS, EHUTED
ZEERBELTWND,

BEM A b 0 FERIRBAIRBEWE DR B X N5 SRV ERHE TO AR
WCXDWEENT T v 7 2O, EEMRT—XOERITI+nEEE 4
T, ABRINDOEBNT —Z 2 EMIE D LT, KR TRHATZEIEK
BOHEH HFESCSATHOFUMEICZ VBT Z v 7 A& H LT, Ul
INOLERBRICL DB T T v 7 A% ERT HHIEICLY, BIEORE
BRI EN R A ERICTM T 5 Z N TE T,
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FED

AEORBELIVEONTZERMABIUTOLEEY TH D,

DEBECL-TEHEONTEARBE ALV ABHEO PRI ZE N L
ToAER, FEREE L LEHlsE 2N TE T,

2) 2O THXOEH O, BKUBEREZ R T T A =% (k) 2R E LT,
W OFEFFE DO NRT A —FEEEBEIE LT LICE D, FErMEEE LK
ETHZ L TEOHMMEN GBI T A ABHMEL THT 52
EMMAREL 72D Z LRI S T,

NIERBFAERELE SATHNOROLBEIA T 7 v I/ X, BEET T v 7 2D
AL LTRHLEBR T v 7 2%, HFLEABRBRELRICEHL
BT F v 7 ZADHEEFHE L S LT,

3.4 EARMDBEEFLLE-BERLEOFRRERNE

BEMIARALIZOWTIE, A E TTRATZ LD ICAREBEOENT —2 0
BRI T THY, BERERRIC X DEARESEZN RIS OV TOMY &
ERBA RN 21T 5 £ T, FERT — 210D < AR OB S FEEZ B 5
IZ LTS RBEDR D D,

I L 2 BULSIT DWW TE, BRH B AR 1719 TR L 72 J7 ik
BB L L TCAREDRELEEL T L2 LICXY, I X DIRAERE
WEHRICOVWT Y I ab—va VilHliEE2T O HEDORT A =2 L LT
OIEM P TE, EFEEO W EREFMATREICRD EHEZA6ND,

Z T, AKEITIE, BEmEAIC X DIRBBRESGES R & E AR
52 L AL LT, BEEFALIZHEN SN TV D RME SRV A REBRIK L L
T, ERIRICKDAEBOER - 5HlZ1T I L &b, SATEZHVE
BN S DRV E R L ME AR ER 2 R, BEHE L O 7T BRIk &2 R
THIE L L TAREDRORH 2R AT,

341 EEXRITLIBHEDHABER

FHAGE R D& Sz B R AR R, K36l TEBY THY, T A
YA ~HFTIE8HIOAN RS £ <4308/ m&b, 821 HMN
3,833g/m &L T\WD, 3AHM® A PRI, 3H M % T4, 052/
m (4. ImmlZFH ) TH - 7=,
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#£3.6 HREHEOHMER

X % H B 8/19 8/20 8/21 iy
TAYhYNIHF HERW=E 4,308 4,015 3,833 4,052
(g/m)
E—J 8 576 457 487 507
(g/m)
X % EH H 8/5 8/6 8/7 Iy
AT FAYHR BRXHE 61.110 4,839 3,678 4,899
(g/m)
E—J 8 674 428 428 510
(g/m)

—J7, "NTFTIANY v ATIES8H S ANREL%£L 6,180g/mtE 20, 84
6 H7%4,839¢/nf, 8 H 7 A28 3,678g/nf & HWL TW5, 8 A 5 ADEKMK
BENRRKEL o= 01%, AiH 8 H 4 BOXYLZ+ 37K EIT-TEY -
BEKBRNEN-T-Z 8, KA T THRERIED 34.2CEEH L, b
OFHMB LY L AREMOEN - Z L ENER EHESINS, 3 HEOH
R ECREIT, 3 A MEE T 4.899g/nt (4. 9mm IZHHY) THh o7z, ARFEWHE
MWER L TWD O, FHHEMPICHEKREITDRPoToc), HHFROK
SEOBANEN, EMNOOEBELHED N OEBE LD LI EH
A5, WTNOFEA bRIE- AR EORAKE—2 &7 5 12:00~13:00
WCEEEZ R L, BEEMS7Z0 7 AU BV b~H % Tl 4567~576g/nf, ~T
TN w7 AT 428~6T4g/m &7k LTz, 7o, HEEOERFHHZICHE N
LIzAT T~ v 7 AOERBREHIT 1.45, 7 AV DY~V 50K
BT 1.18 ThHh o T,

3.4.2 MRACEREYECLEROREY

AL SRV R ENT I 1T 2 BUN S I KO I ST, #5 P OREm kL IC
BISBBETAAEZZELLT, 2N TO U5, (16) N TRE
o,

B LR : BRn=H+ LE+ G (15)

ZIZT, RBn: EWEEEIWmME, H: BT 5 v 7 2 [Wim2], LE: 77 v 7 A
(Wim2l, G: zE#TZ v 7 2 [Wim?
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stz BRn= (1-a)8| + L] — eoTs (16)

ZIZT, a: AMKEER (TAREK), S| AFASNBGEEKNE) (Wmn2], L]:
KL E [(Wim?], e: B o: AT 772« RAY <2 EH (=5.670x108W/m2,
KY), Ts: 3x/LFEIEEK]

A TIE, SRETDRALBEmICKT LT, RS F % Bl AT
HELTCEK - BEOKRKNEEZFHM L T, FRFHIHRTHELEASH
SHEGERE) 2 TmE ASES]), AN (R 2 TR & R = (L
1) E UTEHIN L 72, AS B8 & BB (Sn) 1I21E, KBGO OEERSNZT
T, BELBE S, #iERm RN LR EO —BbEEND, £/, A
S B (BiE) ( Lin )X, REND O E KRGS 720 T, ik
mPrLOMNELEEND,

AL S ROVBER O FED & fe BEE T, HisEm & K227 E DO RERSRE
WEIRY , KGR EN R D RN & 2 2%, REHHITIE, BRI S
FER LT DAL SR VEE R OIFIFE RIS E L TR b~ D A S K
FELEHIhTWD EE X, BREAEICK DM EITIT> T2y,

—7, FHHENCARIRL X THE LT o RkbBEm 2 e L, 5 & T2
AL S FOVRBA N E I O 8 EILL EA G, o ma b ORENF L
AMERLNRWREHS S L TH LS 2m, MR LEERE 205 0. 5m B L
TeHSICREE 2 RE Lz, 72, FHFHETICHRAA S A 72T, El
Darrz Y — MEEE (HABEE) &b S x VB & O REIRE Z2IFIER
CTholeZ &aER L, WMABHE L )ITOWVWTH, BEAKIZLD
MIEX TR o Tz,

R, MBRHELPODIZ EMEX OB EBHAT T v 7 ABRAELTTWDR, IR
T3 AT THISRE LI/ SR v O R TIRE S AAITIZIEE — T, @mIERENA
LRI ollzd, TOEBZONTIIEBL TV, BEE~0 K
DO DT T v 7 ADBEORESCHIZR m ) b Ol AL O 72 EHE
WL DB AN = R LD TIX, S%OMEE Lz,

SATHTEHMEYOEIEEMY THY, == MEMIZWER (X F A
BT 4 —L) THRLTWDRED, FEDLDOETHE Y2555 L LT, SA
TEHEmMND DRI L MBWERM ~DEEITENERELZ, £7-, SA
THREZOPHLEBATEALTWSLZ D, (6B WTT LR
R(a) % 0, MHFE ()% 1.0 LIRET DHZ LT, ERKH & (Fn) IZAHH
B (S) E AR & (L) BLEOS ATHOREEENSHEHE S 5 ES
BLu) X0 BN TEDL, 22T, SATHOREIRE (T'ssar)ld,
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BVEXOFEMEN LR Lz, SATH TIEAR LEENENLRE T
L7, (15)XICZBWTHEEA T T v o7 A UL, BERT T v 7 Z2(6) 1% 0
LY, Bn=HERRTIENTED, £/, SATHEmEZ OOH LA
BTEHEOALTVWDZ D, (1)XITBNWTT AR (@)% 0, BURHE()
1.0 EMET DI LT, EMHKSEE)IZAFHEFES]) &ERIE
(LI)BEIOSATHOERBE (Tssat) POHEHINIEHEIZLVED
TLENTES, SATHOEERE (Tssar) T, BVESOFFRENSEE L
oo ZhEV, SATHREOHEAT T v 7 2%, UNEXNnSHELZLENT
x5,
H=Rn=Sin + Lin —0Tss54:* (17)

BONTEEHAT 7y 7 AL REREE EQEORBEEKENS, (18) XUz L v %t
MBMGER () ZHH Lz, 22T, ARBVzEL L, BEREmDE 20l
HEREDREENDH D Z LICRRTAEABIARTH Y, MMBEERIT,
B (fE{A) & 225 (WEfR) & O] o BALRE 2 7o 0 ICREH 2> B B ~MB S
NOIBOEEEZRTHLOTHD, £z, AL/ SR IVEER T O % AVs 2 F
i, TRRBRIRE 0 0 R - IBESE R E A, JHBH & RERWE BTS84 19
EHIBILT, SATRHFE D EH LB ER L FE L WE R L,

B, NFNVOREIRE (Tse) 1%, RAEMEHSFHC I 0 ML 72 &S
A ECTHEL CHEIM LR,

_ H
(Ts g —Ta )

ZIZT, a: AiBVRESR [Wind - K], H: 5875 v 7 A [Wind], Tssar: S A
THOF@MIEE[C], Ta: KIE[C]

o (18)

BHE S 9%, BVREEMEREOT Fu Y — v, R ) ZRE L, BEEL
7T AIITESE, MMBURER (o) EWMERBER k) ZHELTEH
D, RFFERICEBNTHZDHIECKE ST, WERER () ZHE B LT, =
Z T, MEBELRERTHEMERY -V oKsOBHEEZRL, (19K TH
ZHiLb,

o
fx=——"-— (19)
(CpxLe)

ZIT, kx:WBmER [kg/nf - s], Cp: ZERKDOLE J/kg, K1, Lei/bA A (Z

ZTIE, 0.83F WL )
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F3.21 RELHBRBEEROER GALS6R: FAUAYLITYF)

F72S ATEHERE (K 50em) O BUEAE & K55 & L CREm A B SmAfL,
HIFRE 2O 2m O EECHM L 72 BUE & oA R & 2 A, K 03.20 12
RTEBYVEEFICEHWHBENAONZZ D, BEDEOREE TIIEAS
Ml UCEHANL 72 MU 2 BE oo i & R7e LT, sHii#vmER
EREEH L,

FKHRE & KB OB EZN /NS 2D 5 T MBI ER O HEERR 7=
MWREL D720, SRIOERICBWTIEIS ATHOERHIEE & KIEOIR
FEZAMNBCU EE R DEMICBNT, MiRBVMeEZEEOR N 277, AL
o7 — 2L 24 Rl 2t e & LT 1 O ICEHRI L7z 7 — Z 122\ T 10 43 fd
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[3.23 MELYERCEEDOEFR BANB:ZAUAYLIYX)

DI L Z 1T 10 I LT, & oo ii#vniEzs & miE & o
RIZOWT, T AV DY AHFICONTIE8 A 1l HORREAK 3.21 12,
ANTTANY w7 ZZHONWTIE8 A 5,6 HO 2 HEOF %2 3. 22 (2R,

UL, WERERERELEOMEKEZ, TRENK 3.23 £¥ 3.24 (2R
T, MMBVRER YR ERT, RS B excBEEa R sz Z &
22, EGEO R EM X0 JEBI R I 3T D Rk b S R VT T O X BV E
KR LOWEGEROFEHAZEH LT,

BHAERE, R3.TIORTLEBY THD, 2B, SATIFIEHE G 30cm)
O EGEAE & K G5 e U CEBERI D B Y 3m BEd, HIEHE D 2m O EE TEF
B U E O E A=l 2 A, K320 1289 &80 MH & WO
MG Z D, REIFFETIIRGSEM & UCHMI L 7z B 4 BE if T
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®3.24 AELMEGEROERK BAS 6B ATIAYYIR)
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o

®3.1 HNRBEERLPEREER
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S BVE B (H1) 1% (16) &2 W TR 7=,
Hi :Aiac(Tai _7:) (16)

2T, Al BuhEER S oEA [nd], ac: ARBMRER [W/ind - K], Tar: #i%
- BEMR - B L T O IR BB S AN o IR B (KD, 70 U E R 1 O R ERE [K]

0B, SMBMRER (a) X, HxAL WEHEIC, LUTFToEHRAICK
DERsND2NT ZADOXE MW,

a,=53+3.6u (u/<5m/sec)
a, =6.47u|"" Qu|>5m/sec)

22T, || - ks X OERRECHEET 5 27 7 — R (m/sec)

(17)

@ w4y - Hhh A~ YR E (1)
M ~DOBUREE (cH X (18) Kl X v k7=,

C,=~A AT, ~T,)/ Az

1

(18)

2T, A moBMzER [(Wim-K], Ti: BERiORmIEE (K], Thi: ES
Az [m] ofidiEE [K)]
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¥, 21X 1.46W/mi K, TgilX 288K, AzIlX1.0m &{E L7,
Wiz, B ~OBEE R (CHITAY XTIV kDT,

Ci = _AiKi(Tz" _Tbi) (19)

T, KIIRBRAEMARERERE [(Wim2- K] 2&H#L, 25202 L0 EHL
720 Tril3 =T 301K K E L7,

OKEW 72 E DRI L AEEH S & (L)
BIAR 72 EHEW) O 2K EIT X 2B & (L7 ) 1% (20) K& AT,

L, =4y BL(f, - f5) (20)

TIT, A BOEEMART 2EMOREMOGE [nd] (=B KR x5 5 m A%
FEX2), aw: MBRASER [kg/ni-sec-kPal, B6i: RFEZER, L RFEEE [Jikgl, fa:
B % & Lot B TN OB KRR IE [kPal, fs: fi & ik 2 BERE R m o Vi
k&< s E [kPal

EROKICEAT 2HEICOWT, EAEEITRE?LRD, BXEE
K (aw) X, Phh s WAEAHEL LT 4X10 °kg/m?-sec » kPa LIRE L, 7&%
WA, 2.5X10%]/kg & L7z, F£72, BEmOEES SR, BEm — 225 M O % i
BURERE, BIROER SRR S1X, BEEOH RS AESE L LT, £5.1
DX IHITRE LT,

—F, REBEEMEE LTI, KEFOTAX ALY, 200348 A5 H 13 I
DERBET —Z ZHNT, K[ 32.7C, MXEE 56%, JEAFR G, JEH
2.4m/sec Z NNGMEE LThH 272, 7235, [GT O JEGEM E AILH | 70. 5m
OHETHY, RFHEET NV TOWMAFEREMELE LT, I WXy kA%
FAOWT, _REEH 0.2 OR_REFHZHEAH L ¢, &E S COREMEE 5 2 7=,

U(Zz) (= 0.25
Uz) \z

SIT, U, UZe): Bl Za, ZolCHB B [misec]

(21)
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£51 ¥

m

Ab—YaVITERALENRSA—4

IHE H % E
DEEE 7 & RIKERET R 0.9 1
QEm-EEmMNRAEERK 1.6J/m sec * °C
(LILHFRDE) ¥
QEMRAMNLDERE 4x107° kg/m sec ¥
@EMEREILA A 16.5'®
Ol P NOY L& 0.750 ?
®Y 5 DERKE 0.768 7
QDE® DS =R 0.98 ™

® MR T CEHRBUIRE) O H
MR T (Mean Radiant Temperature : F¥ IR E) 1%, B PO 2 J56 )
LRZTHBHELZFHM L CRERRLEEMTH Y, (22) XEHNWT

B L7z,
MRT = o3 Fisi* — 273.15 (22)
i=1

o Fo o JAFRSm ORI, Tsi, Ts2, -+ Tsa: AR

S (v
Bi (¢
"o
R
N

]

@ S ET * (FEHEHA L) DR

RIRIREFEIE C©H H S E T % (Standard New Effective Temperature : fZ
YEBT A R D) 1, B OKIE, J&EOBERIEEE, FHxHEEE, R, 54K,
R#EICEIVRESN, @)ATERIND,

C+ R+ Esk= Fcls: fels- hs*(tsk— SE T %) +w-LR-Fpcls-hes (P
sk, s—0.5‘PSET3*, s (23)

T, C: EZENLORBEVYRE [W/m - sec- K], R: RIENL OMREEBER [W
Inf - sec] , Esk: &5 DOARREHIEL [W/nd - sec] , Fel: KARIC X 29 ER, fels
AR D BZZEIGT [(m2-K/IW] , As: RFGEREE [W/im2- K], tsk: FH R EIRE [C],
w: REENEESR, LR: VA A% [‘C/kPal , Fpels: HIEDOFEHE, hes: *ifkEk
friEF [Wim2K] , Psk, s: BEREICHT 2MAKIE [kPal , PSET % s:
HES ETx TofafikXE [kPal
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BRI, HoBELZMEL, SHL Y2858 L LTHHE 1.0, Ak
NE DK EEZENTABOEKESL 0.50clo CEMHY ¥ & AR D
HACRIBIZHEE), AKORBHEE 1 5Met (19 o< D & LIMBAT & YA Ik
BEOHFR) ERE LT, BEOHIIEE 5 EI|Z Gagge b 19 O HIEICESXE
HZAITV, 3R L 72,

51.4 HRETIDHRELAET—R
(1) HERETILVORE

AFFRICBNTHRETHHEXET VL, HOLOEBMKOMEL &L
THAEABTREXKT 1 TEEZ®RE L, YS%EEHKOBIRE,
51K 200m, FEAEA A 120m O FTEXEToH D, HXNIZIZE S 70m~
100m OEEENFMNIC 3 B E S, AEHMRR TS TS, £/, db
iz iﬁl:ﬁ%ﬁ?ﬁﬁﬁ (G 2 E B 8m 0 K EE K & AT, ANE O
%ﬁ% BNoTEESHK 4m OFEBREENEL SN TND, ZOFEMEMKXIC

6@%@%%%@3% SHEI, GIST—Z 2 W TCHEICHBRALEZLO%
%wtoﬁﬁl%l53_rb ZOFETIZIONWTIEER 5.2 DBV ThH
Do 0B, BYMONEET a7 ) — NEE, ALERAL O IR E T T A T
7V RELTERY HFHHoT,

EEO@RMEEIZ, av 7 U —  H T AHle EAMIEEM THRER S,
ZI DI U T HSOFRSC RN FERH I RBIN L b B2 5 b0 & b
b, 72720, R CIX, EEHREZG & L TREBMO M~ Oy
DE SRR, EBELZFHRETT L EICHBICKRm L, B ik - BE ik
ILEEDFACDOSFMHEOEN L HAMIRBRELEN R LM T 52 & %
HE LT, BWoRBERSGMHE —Flca 7 U — FERELE,

(2) FHE I —=A

BN O FATICHT2 0, BE LT LR OREEZIRZ 5729, £ 5.3
WRTERY, SHMEELETAL (F—R 1), Hg - B L2 & 2 OB mms
D 20% L LT=ET NV (F—R 2), 7 —R 2 ([ZEWOFEEEE R O E2> 5
30m F CAEREBMmBLLEETL(F—RA3)D3IODr—AERELT-, T
D —AD=WIt B A X 5. 4 12T,

Flo, F—R20O8EEHED I B, BARIBEIZOWVTIE, & 6m,
X am DA v v 2 A SN G IR EE LT, HEERFEITER -1
AT X SR P OBEEAFSE A S B2 0. 750 %eﬁﬁb\7: 7 X D A& JE 5B o X ]
MWD Am BXICHWEREE Lz, BIAROGFEIC L 2K ITZBHRICHONT
X, Fs WasEL LT, LFDOX 56::&7/MI:L, ZoHEE (2) D v
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53 #HEETIDHE

%52 HRETILOBEEH

B B ¥} {E
O X m & 32,356 m
QEE®EE 22,317 mi
QEREE 386, 026 i
@Ze th E 5 10,039 i
CE#KE 69. 0%
GEiES 1.493.0%
Dz 31.0%
@& hig 7 % th 15

%53 HES—X

X % e &H

r—21 friEf L

r—2x2 EBLELFREOD 20% FHF1E
(BLEBRIE, THEZBEL, iXEIE HENAEIC
BE 6m DEAE bm HEF(CHER thEZEER
Eo )

r—2x3 T—R2+EEOR - BEAlEERN S 30m 1L
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r—2 (k{7 L)

r—220(E Lk - FH
20% fxAb)

r— A 3(r— R 2+kE
[ FA AR+ PR E 30m
FEAb)

5.4 HIRETILLEHEY—X
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A NV S EE sk R0 ABISf L7,

F = —Cfa<ul.> <uj>2

ZIT, CAIPUIRE, a l3BERMAEEE (n'] 2R L, AFRIZE W TR
LS VESF L LT, @ABAKRGERIEER CIEL, =3.12, a =
0.5 [m'] & L7, 72, Bl F—B X OHERE 0% HF RO A0
WENZENLLTOHEAIML -,

F, =(u,)F, F=2cC,F

i £ k pe k

2T, Co X 2.0 ERE L,

MmEEHEEREEFICTEAZHEELEZGAGEZBE L, 8, I 5.4 T
RLUT-HER & B EORLENL, A A=Y THY, BEHEICB T 2K
T ST EEER S L TWD AR,

5,1.5 #ERLEEBE

RELTEHEHRXET VBT ER Lz s 8R4 ISE R
RHTIC L DB R 2 b—va V&2 To 7, KL~V TOIRBIREE 2 7
i 272Dz, #HXET I Téﬂﬁt15m®ﬂﬁ?tmﬁuﬂ KR, FE %
WE, MRT, SET*XIZOWTORFEST — AT D EAEMT O 5 R
EERELTICEERT 5, KFFEIC fé*ﬁ%%%x X, FE - AKEF AN
DWVWTIE 2~4m, $HEFIICHOWTITHE LD &S 1om £ TiE Ilm, £h Xk
0 EECTIEIAREMEE Lz, SWEL&E (R0, KRS 7e L) O Gl H
BIE, HA Y aORRETHY, HE1L.5mOMATOMIE, ALY 2
Ay BOEE W,

(1) R 53 A

X 5.5, [X5.6CHE1.5micEFHEESY bl AT —miE%E %N
ZIWRT, F—A 1 IZBWT, MREXETNOOROKE AL LD H
X AR X OVl O B TUd 2. 4m/sec Z2R_T b DD, HIXLEIZ o
THYIAFN TEHICHEE LD X 912720, TFHHTIX 0.8m/sec FRE %
Y, £, HEANTIE, K 100m O E 8 &Y S BB RIEK 18m & kg
TEBIE A TWD T2 DI HLE TIRIRALAE A, FRICHBICH S T/hE <,
0.4m/sec FREDOREEZ T, —J7, HXEEMO R W &2 HE R T 5 EH I
LTHEOREIALNAEL, BEHE 1. 6m/sec ERLEWVEEZ RLTWAEZ &
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ny

&1k

F—Z1(

TitleiGeometry Data,

%

- #iZR M\ 20

A 2Bk

Hr—

%

T—A3(r—R2+EmEEA - FEALE 30m

Ry VO

5.5 &

|
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o ) ' 2

h.mlﬁl

r—R2(BL - #RE 20%#1L)

FT—R3I(r—R2+EEEA - AEAHE 30m &K1E)

56 RHS—RAESM
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RENSIND, K 5.7 IZEIEANRZ ML OSE WX AR, WAL E X
Bl 4foArA—A LTS oﬁ%%EW®ﬁF@%T®@%’iD%%
BEALBNAEL, Y EMAITCIEERENER SN TV DRI RTENS, &
ALK LT — A 2 TiE, #HRAVERIZE S 6n O@mARE 4n 3 12—
Bl L7720, ROGFIEIC K DN G~DFLIHFRICE Y, FHEOFLIL &K
ME7Z2E N A b D, EHXEMB L OEAOEKTIL, ¥—32 1 L85
WD E — 2 Zm L, FRCHE XA TIE—8RIZ 0. 4m/sec R L, 7
— A1 LA EN1/2 L0, BERBEHOEKBRENSBD b,

7270, HEFLETIX 0. 4n/sec R L, F— A1 EHFED EZRITRS
Nishot-, WL, 7¥—A 3 T, r—A 2 OfFALEFICHIML T, HKX
W@@%@%ﬁﬁ PEBEM (Z D\ T, Hi E#EAD 30m ZBEMmfRL LT\ 2d

, O DNRE— ) A E L — R 2 OBE L L CHHE A
Mi%%ﬂT,%iH%®@ﬁ%mLto_mi,A@@y 2l —g
VETIVTHE, BEEBALEYIC XD BERAE NS RNIGICE 2 DB E T
EZERL TV RWnWZ X bnEEZLND,

(2) XRS5

Iasm,ﬁﬁ15mf@ﬁﬁ%ﬁ%%bfwéo&~x1fﬁ,ﬁ%ﬁ
XN O@EWIZPH E 72 T LETIRIEIE BRI 34 CREZ 7T, LaLAan

,%E%%@@@%%%fiumwm{W%%LT%D,Aﬁ@&bf
FANWTEZT AZ AT =2 DORIR 32. TCIZH LTH 8CEL o TW5, KfE
B FIZB W T 40CH O @RI AR LB/ & LT, —2ICid@mokE
WE—kRICa 7 ) —EELRELZ LICL Y, BYoRmEEENAK
FV@EEERY, &S OEFAASCHNKHORBELR ZIF 22 &R
EZ2OND, AT, EEOHRXIZEIT D07 A Mm% OB m O R
BITHEICHE L TW AW, SEOBMEMITICEVELNEIL, £
EHXTORIROSA LD bE IS TWDATREERH 5,

AW HVBED T T AR E AL BT OEN, BN O 22 BEEA D 5
LEBLEZLVBREOHKEZHH LY I 2 b—y g VIEITIZOW T,
ASBOMEE LI,

HXAEEB I B TEEW AL O R E B I W2 31°C R IR fibiﬁ%ﬂf:ﬁi‘,
ZHIEEILRI I AR EfR SN2 LI X Y, BEOREICH D kK
@7x77wb@%ﬁmg%iﬁﬁﬁ,%%%M@ﬁéaﬁéxwk%ﬁ
BIZHE L T I0CU E bW RIEE AR SN EEXLLND, HFHH 2
X, AEEE-ELLELMHTCRE, P, aEofiBExKET vick
W, BEIR OE W DN IRBR BT AT TR B A R - RO - YA 3
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e s 2 s P e e e
| S oA,
S e e

e SN o e e L e T T e
A T T L T L A L
Tt T L T T T e e e
[ i et sy g
D e g g
e T T T T T A e

1
1

;;;;;;

e bUBRER], MBFE : X = 109 5.000 w

E57 BEEARY MLSH: (B5-5: A-A7 Wiim)

OCFDMITICE VMBI L TWER, ZofAHEXK cidmEosa1L,
BRI EE O TIZ L0 BYEICENHE T 572012, KURBAMO 7 —
2L L@ R EERELTVD,

LRl O FEEF K TOMATRERTIE, HXPRETEIRIEDO EFARA LN
e, BYORIREEEIISE IR, UEREEBINL-HSETLTO
Vial—variERERsE, RPMEORWRIRSA E R LT,
F— A2 TIE, HHRHPLEHTIE33CERL, F— A LTk, ITCRERT
LTW2, £/, HXEBEMOEMERTIX, AL EELMK LI &
LD, BARICE 2 B OB & LA TCOEBEOERDHEEIC X 5 H
FMHIRE KD, [IBOKBICHS Lo LE2zbNnD, £, KX
A OFEM AL SONTH, B EREOEEBICL VLR LD —A XD
B IICIRIEIZ 2 5 T2 B/ BRRE B A S, 32CRERE O KIRIE S 77— &
1LV EBIZIAR T2 bD EHEREEIND,

SIHIZ, F—A3TIE, HXRHPLETIL30CERL, F—RA 22T
SCREETLTWVWS, HREHRMOBEMHEMIZE N T, ¥—Z 2 |2k
RTH2CIETFLTWD, Tk, BEmskbic kv, BEiERHOER, MY
M2y D OFRBAEFICHE ) BB E LY, EWIEED £ iR E K L,
ALKIEDOIKTICHFE LD EEZLND,

(3)  wJE Sy A

5.9 1%, FIXWNTOM E 1.5m ORISR IT DB E D oA %E L,

B4 5. 10 1%, [A CHS COMMBEDO AL R LI D THDH, X 5.9 LV,
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F—AR3I(r—R2+EEEMA - AEAIMLE 30m KR1E)

5.8 SRS
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F—Z1 (#IEEL)

Do pom o pese  smn  pom e
T O S B0 58 I el A B M I N 2 4

a| b L1
L BEYEIEE 2Pm iz 5 13.00.

F—R3(r—R2+EEREA - wAH E 30m #K1E)

5.9 #HXEESM
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%

a i
TitleiGoometry Dats, BRI EPME JPm:2 =5 13.00 0

F—R2(BLE - thERmE 20%%k1E)

100m
F—,

F—R3I(r—R2+EERA - FHEH E 30m #K1E)

5.10 HE*EESM

-203 -



r—A 1 TiE, HXOMEEMRE FER O EE T 0.018~0. 019kg/kg D#i
FHZ R L CWDD, FRNTIZIZIEE —I2 0.018kg/kg /R L TW5bH, T
WZxf LT, 7 —A 27Tk, HXFPRHETILTr—A 1 LFEERO0.018 kg/kg 2
FEa T h OO0, HXAEE TIL, 0.019~0.021kg/kg FREZ R+ L 51T
D, IHIZ, F—A 3T, FRICx G XK ANE O M TIE 0. 020~0. 025
kg/kg FREE A R L, MEDO EANRLLND,

FARHBE DA CTH L E, K5-10 XV, 7r—2 1 TiX, HXPRIE T
45%, & D JE TIX 45~60% DHFPHD A Z R L TW5DH, 7 —A 2 TiX,
KOFRETIEr—A 1 LB 45% %2R L TWDHOD, HRIZxREXmE
MO EHE TIX—FRIZ 5% L7280, 77— A 1ITHATH 10% & W HUE 2 R
L, MAHBE S EIZIERBEOBEMAROND, Zhud, #ERAETIC
BEARERI LI2T2D, BAND ORBERICLY, HEREN ER LD
CENMLIZbDEEZ LD,

S HIT, F— A3 T, BERMIREN A L, SR E XA T 55~60%
DOFPHZRT, HBEODMAICH_RD L r—2 2 123 LT, #HEXOFEA
TR, HENSKRTHSRED FAMNRLOND, & —A 3 T, &
W OFEM & PR OBEmIZOWTH B D 30m £ THREm AL LZZ Lok
D, BASLEENDOARBITINZA T, BEHED OMY OARBAERIC X0
KNOBENEEL LTLERLEZbDEEZOND, P, HxiEESfh
L LT, K510 DFFREDOSMICHBNT, F—AXA3DLEEITTr—2A
1 X0 bRAIC L DWME DN R E BTV D OIL, FHRHE EE T 3R ik
FED EFRICX Y ok EXKIEN TR L, MIREO SO 5 EE Th 5%t
BENEALEZEBFHLTWD EEZBND,

(4) MR T 454

B 5. 111247 —ADOMRTOREMFKREZTRT, r—A 1 TlE, 4HKX
LTI 39 CRREZ /R LT-, £/, BXEEM OB E S X OWEH T
ITEE, MRS OEFNAOKEIZ LY 42Co RSN IRICHTZ 0B
EhTnWb, — 5T, #HXKIAMOEYILE TIX, 34.5CZRTIKIERD
AONR, ZHT@EEEYIC X v EER N ER S, BESAERS
N-ZlckdaBLEZOND, MRTHOMAIZBWTY, B3 EERD
B DBEYOIRMEICL Y B E B O —HNM< 20, RO
JEm<erE M, BEERRIC B W CRAMEDORW S AR LT,

r—A 2 TIE, HROFRETIX, 37.5CE2RLTEY, #HXEEMD
Y FEEIC 40°CUL Lo @R A RN b0, B E - #FEO
FEALIC X0 @EE S KIEICHED L, 77— & 112~ T0.5~3.0CIK F LT
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2.0 33.0 340 3.0 3.0 37.0 3.0 39.0 M0 4.0 2.0
T

F—2Z21 (HILEL)

32.0 33.0 340 35.0 36.0 37.0 38.0 laa.u 40.0 41.0 42.0

7—R2(BL - #hRE 20%#k1E)

32.0 33.0 340 350 36.0 37.0 33.0 ?S.U A0.0 4.0 420

F—AR3I(r—R2+EEEMA - FmAME 30m &R1E)

E511 MRT%%H
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32.0 3.0 34.0 35.0 36.0 37.0 385.0 39.0 40.0 41.0 2.0

F—Z 1 (@@IEEL)

32.0 35.0 34.0 35.0 36.0 37.0 38.0 l39.!3! 40.0 410 420

STTey R FRE 2P 2 5 13000

T—R2(BL - thEmE 20%#k1k)

32.0 33.0 340 35.0 36.0 37.0 380 l33.0 40.0 410 4220

F—RIr—R2+EEEA - BEAM L 30m &K1k
X512 SET*49f
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Wb, SHiZ, F—A 3 TIE, BEmbLENXZZ LI X0 ERFLEHT
X 3. 5 CORIBIMN IR I, 7 — R 2125 & 3C, r—RA 11Tk~
%L 4 5CHE L TWD, Fio, HXEHM OB T O &Ik OME/IME
DHEHND,

(4) SE T /A

M 5-12 17 — A ICEH LS ET *fHEoSsfmknErd, #¥—A 1T
%, BHXNICBWTEBEOBEE 2 AZRIFAELTELT, £ 36.5COMEEFF
ST—RRICH T HEMERT, 22T, HHO 2%, HlosEgdywes
NPNEEICREE SN SEKET LTI, & KT8CHOSET *DfEDZE
METLDERELTND OO, EEEX TITN 2.5CICEE->TEY, i
KOEXRET VI RD EH—Th s, 2k, EEHXANTIETE S DR
5B ORER X O ICEE S N7 KBEHEOFEICL Y, FEiRTFH
W Z AKSEFF SR LT LB AR W R D RIA B N4 U D 72012, #XE
B ORMEE R ERFTPICEVVMR TEAZRLTWTS SET *x0 L
AEMEITHZ L2, SET X EITEHEXANTIEZ—FRIZRoT2b D EE
bbb,

IhEv, F—R21 X0 r—220 M 0.5~2CIKFL, #Y—A3 T
7 —22 X0 HE5120.5~1CIEKTFL, HXNORKIEE 34. 5°C O HAE
DIERN B BT, —F, 7r—A 2 TiX, XN TIELERIC 34.5~36.5C
ORFAICHY, r—A 1 LEETLE, 0.5~2COEBMAALND, HX
P ClE, 35.5CARL, F¥— A LICHRTICIKTFLTWS, £/, 1

FEDH

FAEHE X & T AFAL S D E W IC X D X 0 RS O FHE I O W

T, CFDNTIZEY LT O RLEZ&ET,

(1) B O 534 T, ffb72 L (F— & DIchkx, iR &R B (r—2
2) DA, SEE O EAREARIC XV BHE R EEOKBRE LT L,
BEXAMICIER 1/2 1ICBGE Lz, BEmik L (5 — X 3)IZ20ThH, 7—
A2 LARIEFER 2 &2 7w LTz,

(2) KIBDO3ATTUX, fb72 L (F—& DIckx, iR &R Bl (r—2
2) TiX, WK 2.0COEBMAR G, BEEBbL(Zr—2 3) TIEE LI
3. 0CAR A L & 7=,

(3) M BE D43 AR TIE, fAbZe L (7 — & DIC, #iFm e B Bk (r—=2
2) TIE, @AM OFEIZ L HXIEE T 10% O /54, BEmE
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Rt (r— A 3) Tlk, S HICHERAEKICOEY, BEN EH L,

(4) MR T OS54 TlE, fHbZ2 L (r—2 DIk, HiFims B gk (7
— A 2) TlX, KR TICOMEBMAR G, BEmkb (7 —2R 3) TlE, &
—A2ITHANSBIC3COIRER TR O, HXORLE & & ITREm
FRAGIZ K 2 X OB BREE O SEN R b v,

(6) SET kD434 TiX, #kfb7e L (Fr—& DIk, #hzkim & = Efkb (7
— A 2)TIE, &K ICOMEBAR G, BErmfkk (F—2 3) T, &6
I ICORA R T,

SEOEMHE Y I 2 b—2a YORERNG, @Yo R BB E AL OE W
W EDRBRERENRZEENWICFMICE 22 N RSN, 2L,
AREFFETIL, BYONEETa 7V —FELTRBY, BEOTTARED
AR BE T AEAT IC SR S LTVl BN D D O 23R % N TRV &
WZOWTHEBEL TV, BE - BEmEEYRILOEXRIZI T 2R
BWEN R ARIEL T 7202, ZALOMEICHO VW THEEZND &
Lhic, B BEERSSEOBIN T ICET L EBN T -2 0BT I 2
L—yar~OiEAEKD Z L2k, REFEKET IV TORMERNT O
FErmd T ZERHEEEZLND,

m
H
r.
I
\"
wu

5.2 HMELAITORBBERENR Y
v

ULAE DR R T D FEBIZ L 0 OGO TR T 5 — 05, BEWY
RE Y, ary )= LT AT 7V MR A MEEYEO AT,
BEhHECETAMER D O N TEAOMMEIZLY, e— T4 7 FBIA
NHEELTEY, MTREOWE - REEZXK L7720, REARIEI KD
B TWVW5,

—J7, WEETIE, E— T A T FePE 42 BEAICFER T X Hul &
LCTHEODEIZ Te— 74 70 RAfRHEET D 7 ) Z4HED TV DY,
VR ZE AL CTH 2H XN B X R 7 — /L2 B W TRE xR IC K 2 IR AR
BEREDRZTEENICHLNZL TN Z EE, bR oz H %2 B
IR TE 5720, fEOFE - RitZ BAREL TV ETAIEE XS
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b, i, arya—XOEEIOR EIZHENY, XY a3 E2#HLT,
EHX LSBT DR - RE - EORBBE 2R AEMNICYIal—va
YTHIENARRE o TVDY, BEEOFZEFE LT, WS, RS
T BRI L R S N8 X E 7 L & M RICIRBARBE M 217 > C
WDN, fRETOXG & LT RKIIN HFIRO@-RY 2 WEEE L2 EDM 5
HXET L TH D, BARDVIE, HAENOEEMAMERISRIZ, ¥ =4
ZEMINORE - B - MR T OMAEOFERMBE L FZRRRE 2L T
LD, TR DB L DRI HOWTOMIEIZ SR SN TV,

EHEDIT, HEHATREXKFEIOEEHFR ZXS L LT, =B EHFES
BE T L O D L A IRBEE 12>\ T, CF D (Computational Fluid
Dynamics) AT IC L W I 2L — gL, AW - JBOE, KR, 182
B U CREAT 24TV, W, IRESEOHAOBEKRHEIC OV TR Z1T-
72 kT, MRT, SET*OIREPEMEZFFNT DEREEHANTERIIIZED
EABRBE W E R 2 ERENICFM T 29 & L i, FRBROZYMEICON
TR EMARTRE DO EBE & OERICX Y, HEBEIMMERAZYTHE
L AR LI,

— 05, HEHX N T O R A E L 8 B KA A KIAE T O W
TIE, XA — VEIZHER LT S B & 72 273, AR DMK % kf 5
ELUTRE, &R, WMEAMAICHERKL, fMEHFEOEWICI DX TO
RER R UCGE R O W TEEMIZHEAN L 72286 I & A EA B2,

Z T, AT, BEmEARL O FEBREHD D5 O s AR E 2 A
JIRT A= L LTHWY, BIrktge T 22827 — VEEHX A — /L
BEDBIIHR A = ~EHERLT, Y alb—va il XMz
ITHZ2 812X, BILORBREDENC L ZHX X7 — L TOHEAATED
RPN AT D T & 72 3 Al A2 3 22 7

BARBYIZIE, SO TRHEXE 7 B EEMX A T T VICERERHAN O
MR b, B S~ O R LS O A BN i XN 0 2 IR E SRR D 4y
IZRIETHBIZOWTCFDMITO HEEHNWTY I 2 b —va V&7
W, REIREERIBROFEME»POHAANELZEE L, 22T, #HK
i, AMEE DERCHERTE TV OHMOES LI EMEMY ] T
HY, KR CTIIHMXEZEROHX L OERINLIELEVOH D LD
Xk & EFRT D,

5.2.1 BHERE
WX ORBEREE & LT, RS, M AN 220 @y ik im )
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D OFESS, B S RH OB IS, BEEMC X 2 RS g SCRE (R~ D
BB, WD OB L D EEVHE OBUN ST X 0 IREG DR S 1
TW5, —J, RBAREIIIHMXANOBROTNAC, BE%OEZINEAIC
WAL WD, R TIEIINGIRE, R, {BE OISR A RE I
W4 spolc, EEhE, EE, BEOmEGTENNEZCFDICX KL T
fig &, WX TOmIME - JBGE, REEE, SR, FHRE OS5IV T
BAEFENT 24T > 72,

BEROMXET LE LT, HERHLIHBOE — T A7 RabRHEET Y
THIZHY, BIEOHXMNOHEK SN —HMOETH LR L TS TR
HXE,B 1 THOREMX ZXGE Lz, MIXANOEYS TIEY O B
WZhizo> T, BEFED GIS T—HXThHHET 7 /vny— (B #flod~
vy TRV, £, BEMTICIEER) Y7 v =T 7 LA Rathilo
STREAM Z il L 72, KEEIFIZ oW T, ERFAMEE T YSOmYER SR
T—%8H5H I3FEOT —XNEEIR 32.4 C, FHRHEE 55 %, FuE 1. 25
m/s X EL, EHIRELMMELTCAN L, LER-T, FFEOHERIC L
LEBOEBIIEERL WV, £, BAICHOWVWTIE, BERAS%E 8 A
DOFERKHBEBE M THLIEEE ANNFGEMEE Lo, SHEERE L TR—YF
Jbe 3B a2 —% (CPU: 3GHz, AE VU —: 4GB)% 1 CPU THEH L, FtHEHKF
13K 80 CPU BRI A2 L 7=,

5.2.2 FEHEFBERNEERSFMHOBRE

(1) HaEHmRA

ARWFFET D C F DNV T2 AEHER- ¢ BT MIZ BT 2 LRI
TWARTEBY Th D, FEEMERAKRZME L, JEDMIEIZSIMPLEEY |
BREOZESAX—MI 1 TEEOR LAESZ AW CERFHREEZIT -7,

i _ (1)

(e D ) —L =
OX;

(Navier-Stokes /7 f£ 2 =1~3)

Opu, Ou,pu, OP 0 Ou, (
i . —_ v i ) e_g 2)
a o, ox, ox,ox p.p(0-6))
FELR =R X — kD JFE)
pk | Oupk _ O [ M KN\ GG, - pe (3)
ot Ox, ox; \ o, Ox,
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J i J

Gy = | 24 20 |0
Ox, Ox, |ox,,

, 06
:giﬂﬂii
o, Ox,

i

FELit = %L F— D HthRe)

N € pe’
22204026 +G N+CR, )-C, == (4)
ot &i&Ja& IAS o 3)2k
R, =- Gy
’ G, + G,
FEA D% 5 )
PC,0 0o o0 )
ot 8xj 6xj 8x
(M FE > #ay s 5 2 )
oH 6ujH_ 0 D 8H+h (6)

ot " ox, ox, "ox,

X DORTIZIZEinstein OB Z @ H L T\ 5,

22T, xi: ALEEEIm], ui x5O FREE [m/s], ¢ B [s], p @ TRA XX E
RO % [kg/m3], P: K OEII[N/m2]= [Pal, n: #ERE(kg/(m-s)]=[Pa-s], gi:
0 E [m/s2], y: @RAERER UK, 6: iR SO EE O R EE (K], 0o : A o ZE 1R (K],
C,: EELEI/I (kg -K)], K: BYsERK[J/(m s K, ¢g: BEAE[J/(m3-s)], k: fLifE=
T ¥ —[m2/s2], pe: iWkiMEAR S kg/(m-s)]=[Pa-s], ok, 0., Ci1, C2 Cs C: o0r:F
TR, e BLIRHERFE[Ms3], Duw: HEHRE ms], H: Huxtim E [kg/kgDAl, A
3 Ak 4y B [kg/(m3- s)]

SRIETOV I ab—vara{rHicd, EAEESR (BERXK ) #Hn
7o HIRKPIEAKE W (X, YH0m) | mﬁ%@ SRR A v 2 BELE LT,
ENTHIX NS I T 52X, Y, ZHMO A v v 280k, F 211255, 287,109T
HY, Ay aOREILT,977,1656TH D, SREF A (ZJFm) 12k, H#E
HIT DI FE AT Z FE ISR ET T 272, MENH10 nflidrtE TE0.5 nffHlE
EL, TNLLE250 mE TIEARERME Lz, £72, KEHATIERSHMX
DM HKI200 mD R 2 B FHE 24TV, ST SR i TIE AR R A
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®5.4 ANEFHELTERLEYEED

X 43 18 B ANE

PRz EREE (po) [kg/m3] 1.206
R (W [Pa-s] 1.113x10°3
EELE(C) [J/kg K] 1007
KERE() [K1] 3.495%x10°2
BEHEU) [Wm-K] 2.56x102

El A EM #h &
=EHM EEEEMaVT)— FAI7I b
E& [em] 200 13.5
RNEEE [C] 27 15
FE(p) [kg/m3] 2400 2120
te#(C) [J/kg-K] 950 920
BizEHEQ) [Wm-K] 1.5 0.74
B E 0.85 13 0.90 ¥
SR IES 0.65 13 0.85 13

va bk L,

(2)  #@WohEim - IR T D8RR
AR TANGMEE LTHER LB AR 5.4 1077 Y, £72, AR
HITHERm AL OESICEY, RRCX-oTHIB SN pAEwEM Lz 9,

1N
V — VB Z_ZO (7)
Z, -7,

2T, VX ZAE O R [m/s], Ve BYER S Zod Wi [m/s], Z2 @ & [m], Zo Hi
K OE X [m], Zp S X [m] (=74.5) ¥, N XX fEHEVHK (=3)

AR OELR L, WRIZL - THRIBS L EZEE LT 9,

k=(sv)

\/aS2V3 (8)
e=N"" "

N(Z-2z,)

ZIT, kAL R X —[m2/s3], SEN OIS (=0.375, #HIHWN), e ELIEHER
FE[m¥/s3], C¢ FLWET NVEH (=0.09)
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Fo, WMAFKMEEZRLmoOERE (X, YARERKE) ([ZIFERITORE
Wynie <, Fﬁﬁ@%@ﬁh@%ﬂ@iimﬁﬁﬂﬁé&ﬁmtto@%
K OMR T OS5k (BE) XSRS oL L, _EHIE3L L
7oV, FEATREIR Bl (ZEKiD) IXZRERECH DT, 7V —RA Y v (K
i L) L7, 72, EWNE~OBYRE [ TEE R OJE X 2200 mm, PES
227 °C, BREIIEWS O LEE LT, FHREROZT mg/ i (M
KOOI 5em F ) X, HPREZMBEEL, 15 C—E& LY, £EiH
DD DOESFIX, BT A vaikic L REREEZ RS, & mH A O RS EL
BEELHREMH Lz, 20K, REREIIKEEFL32.4 CE{RE LR, %t
G L LT VHIX O 1T0#E35° 68" , BREEIXRIR139° 777 Th 2,

ERR B B 5 813 Bouguer DR IC L VR 7=, T, KK BBEEK
(Pp) 130. 62, k%@ﬁ%%ﬁbéﬂ%ﬁﬁﬁ»&m&bko

FAE WU I D AN E&EEND (1) N TER I DB
ﬁ%%_ﬂi%@%%mbto

Si+ Ri+ Hi+ Gi+ LEi=0 (11)

Z 2T, S WUNE FIZR T 2 A ISR IWIm2], R R U I S B [ W/m?2 ],
Hi: 3z RE (Wim?l, Gi - B RO ~oR58E [W/m2], LE: B9
EDOERBEBIC L D EE [W/m?]

B, L EREICIB T 2B O TE, QD E b &Ik
B E(HD), RIS LD MAEWLE)ICHOWT, LFOXREIVEH L,
H = a(Ty — T (12)
ZIT, af MEMREE [W/n - K], T SURIK], 7v FmiEE (K]
LE; = IBa(Xa — Xs) (13)
ZC, 1t IR IIkg]l , B AFEBE, aw: WEEBEEKkg/ M - stkg/kg)], Xa

RRADHE R JE [kg/kgl, Xs: B itk £ [kg/kg']

Fo, ERmEEYERDOREEL, H 513 WZ /R R EAE (hFE - &
W) & KRGO EHE L O EFRSCEB T DIRE L ERAMOEEE, s
é%%%m,uwﬁ%mwTEMLto
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ZE 5l

Vis

a‘[I ., »
— 1]

B513 REEREORH

Kl -TI K2+ TZ Kl A2
+ +
dl dZ dl dz2

ZIZC, TwERHEIREIC], di, d2: ExZA»DLERE E TCOEHIm], 77 BEMO 1
JEH OIREIC], T2: ZRMo 1 EEOREIC], K1 BEOBRER[W/m - Cl, K2:
K& D BYL R [W/m - C]

(3) MXRETNVOHRTE EHEr—=2

) WMXETILOEE

AWFFRIZB N THRE T HMEET VL, K5 14 IZR-T &80 JHAHE T
REXE,7B 1| THOEREMXAZERE L, YHEXOBRIL, HFET N
500 m, AL 600 m OBEIXHE 24.4 ha TH Y, YHIX %25 eHi0—
WL MO ETEHEZEE L TWD, G, HXoF s 42 His
T HEE 1 HFHIC KD BEOHEXITX S S 4, AT A1 & A-2, BN
X B-1 & B2 DU SOHEKRICK N5, HisHEiIp¥Eigkchy, —
M OB ITHHICHEE SN TWD, MEXNOEEREEIT 500 %, HfkE
X150 %l TWVW5, HIXNICIEE S 100m 282 58 EEOEO Y RE
ITEEERED AL L, ZTNENOHEXNITITEWREIC P F v 7z P E (28 H) 23
RIoNTWD, MKETLVOBRESML 2% 55177,

2) BtE—2A

B FE O — A& LT, GIS 7 — X IZ S EAERM L e X E 7 LT %t L
T, 56T EBURKIERLDOGAE (F—2 1), X ZHERT 5 KEX
WO Bz 22 AEREL, &WEEORBD 20 %% &Lt LZ5EE
(r—RA2), r—A2ZMzx T, BYORGHEl L PR OBER %2 #_Es 5% 8
3D 20 %E TRMEIRKIL LTSS (5F—RA3) D3 5D —A%FE LT,

Tw=

(14)
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B5.14 HMRETFILOMLE

5.5 MERETIDHREEH

B H ¥ B
Oh X Em & 244, 000m
QEEEH 76, 600m
QZE th E T 167, 380m
@ERKE 31.4%
B ih #= 68. 6%
® R & i EEE (—HHROETER)
®5.6 HES—X
X % BRIEEH
r—2z1 #kief L
r—2x2 tEEOFERMZLELZETRIEL, BLEEN20%%EL
(ZETHIE
r—2Z3 F—Z2+BEOE -BAICEVWTHRANALENS SD20% %
DAHIEMTEERZIL
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®5.7 BRIEDADEH

H H h 2% E #R 1L BEZIL
(%) (D %HEM)
Xt ik VR E # (a) [W/m2- K] a=5.3+6.3u ® ac=23.7140-6901.41)
u: BSE [m/s] =1 L u=5[m/s]
BRIEEEGW [kg/m?-s] aw = al(Cpx0.83)
ERME (D 0.251.4) 0.251.4)
& DT D B 5T IR INE (a%) 0.35 4 0.46 ¥
BETE (0 0.98 7 0.975 12

B EREEHE ORLIC L D AT WTIE, EHESNBEEIT--F
BREHAME S D75l 12 WE T A= L L CAS Lz, BEAF O Uik %
EBEFELLTRA ODXLHITRE L, HBEMXNOBEYERE T 7 Y —
MEREL, BREOBROEIZEZERE L WY, £/, ¥—2 1 1B
HobEmEERITRRICT A7 7V bMEERE LTz, SHIZ, HEIENLO
P A A X 2 BB O ZERIC L D2EADOEEBIZONTH, AR OEHE
FEICBWVWTIEEBEL Wy, FELEHXET VIZEB T, Rkl
(1)~ (6) DEERE RN L FK 5.4, 5.7TDAJFEM, £5.5 DHXET L

ﬂﬁ%@%%%’CFD%ﬁ’iéVﬁzV~VﬂV%ﬁoko%%%
r— AN DEEMNT OFE R L BEELITICRIRT 5,

5.2.3 #RLEER

(1) iR ESAm

B 5.15 1%, &7 —AWZBITLHIHMERMBEDO M ERRLIEZBDOTHD,
hxv, ¥y¥—=x1T7TII, ﬂﬁl:VﬂizLo T 5 50 COHPBENKEL - T
BY, HXOIMPOEE 1 FHE DR RS T, 48 THhH 50 CTOE
RIEAAOND, —J7, @O AL 7255 TIE, 35 CRitgE7Z2 YD, 13
~15 CLBHERENBOLND, fKfbZ L TWRWSFS—X 112X LT, H
FHzEZAETHIL LIz —2 2 TIX, fALE D O3 IEE (ZH M2 &N
5, HENOALE S TiE 34 CTHH 38 CORERN KEEZ 5D, 7
— A1 LD L5 CTHDH 8 CORMBEDIKENA LT, ZiLid, #Hf
RmEEZAERELIEZZ EICLY, ZAEMMIOOERBBOIEHIZLY, 4
DREWEN 7 —A1DOT7 A7 7))V M &g U TR fR724L, KA O
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BEARREREICHG L B2 o5, EWdbilo B 2S5 Tidr —
ADENZ L DR ZIT A LI N,

fr— 200 L & R BRI 2, EMEEE O b E 1T o 72— A3
BT, B-1EX oAb & A- T X & A28 X & O OEE 1 5/ A8 2R
T T — 2212 L CTRATMIIZ2 CTHrH4 COREDIERBA AN, =
AL, IO EEm O REIRE DT EICZVIRT L), BEm)
DOEHFHADKTICL Y MBHRHOREEX TIZORN T b D EHLEIND,
= R2E DEBRNINE Do T-DIE, Va2 b—a BT ERRERLN
13 B CThHDHID, BEICKHTIEZAFOARNANRL/NINT &, B
AL DR 2 B SIS LT —/I220 % TRELEZZEND, Bk
AR WY T L O MR Iz b vz /z s, HXHN TR R E
RBT O EBE LTIEAT D ThomZ EENERELTEZLND,
(2) &S AR
B 5.161%, 7 —ACHITHHME 1.5 mOHE TORIBDOSMEER LT
LOTHD, ZHEVr—2 1 Tix, XM ORI T 40 CEBZ
B E RN A S, B-1 X O ZE M O A-1 X ORI TR C < 39 ‘CULE
DOFEREN A LN D, MEBEmZZATRIE LT —A 2 TiE, B-1HXOD
ZEH D [E CALEIZ B W TERIED 35.5 CTLK 4 CORBAAR BN, #HX)E
D 2~3COEPBIL D TEN > TWDH, F2, AT EHRFEMOER TIE39.1 C
MH 374 CEe, H 2 COMPBRABND, IHIZ, SAETRIELIN
TWRVIER ETHRIRDKEN A b=, Zivk, fbEs Tl
HEENMES, KIELEA LI ONTWDH 0, JADEEZ 50 TR E
W&V IEALEB T ICB VT HRIENELS Rozlzd tEX BN 5,

ST, B-IEHRADOZEMIZENTY, 77— 1 OEO 39 CoEiRik
N, F—A27TIE3 CE~NERNACORBL AL, Tk LT, 7
— A 2 TNz CREMEIFkAL 24T o 72— A 3 TlX, A-1 15X O R o &
W B W TRATIC 2 THH 3 CORBIZAGNZL DD, XN T
DRI 72 KR TN KR EREWVIT A DN T,

(3) MBI~ BHENA ff B IC & 5 FFAM

BYOMEm N e — T AT RBIREZEZ LD DESVWEZFHMIT 572
HOREFEIE L LT, MBTE “BEELEZ = T AT RET v
¥ /L ( Heat Island Potential : HI P)] 2 Fonbd, HI Pk, &
MRME 72 R TORE N OIET HBHAOEHEXEBICHT L2FAE 2R
L, ®EGHXObe—FTA 7 R~OREELMFHIELICHRAL
REFEIRECTH D, LRI, THEE S OBHBREORT v v L x

-217 -



D ﬂl =l
Im % ml =

E-ﬁ.m |

stz 1zl

F—2Z 2 (& 20% - HiFmsk)

mlzﬂ

F—2R3 (—A 2+ EEHEEM - PEHH L 30m fR{k)

5.15 MRERESH
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r—2x2 (& £20% - #i3 ki)

(ch
4.0
3.0
3.0
3.0
3.0
3.0

= 34.0

.L:-‘ ﬁ !I! 3.0
Il—ﬁ"l:.“ 3.0

at.a

) =

(i 30.0
:

—R3 (r—A2+BEHFEM - FEM M E30mEE{L)

5.16 Sim%r# (L 1.5m)
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140,000
120,000 O BREH DS |—
O EMHS
B 100,000
U 80,000
-
60,000
#® 40,000
20,000 .
0 . .
r—21 r—22 r—2Z3

® 517 &5y—RADERAHE

R TEXBHLENTWS, LaL, HI P TIERREYEZERE 1.0 &
2L, MOEBIZEINTELT, [JRBEFARERKRE I TWS, K
WFFE T, CF DIZ &Y /s R MR I kS U st 2R EE R %
WETDHEEBIZ, RKEMIBELEFERKBELZFHRELTVHDLZENL, L
ToOXICEVHXNOBHERANE (ZH Z (15) L v BH LT,

ZHZIC’C(TS_Ta)dS (15)

ZIZT, ac: MmBYRER[W/mM - K], T HXANOM/NEREIRE [K], T:: /0
mrERIE (K], dS: /0

51T/ —ADHEMEEZRT, 2LV, ffbZ L TWnins
— 2 1 T B 46,810 kW, HFE M2 5K 85,948 kW @ BHEAN
HY, TEARAMEIT 132,758kW CTH D, BHORE 20 % & FHEHEXN
OMIFHmEEEZLATRIL LT — 2 2 TiX, &M D 43, 754 kW,
HIFTH 2> DK 57, 789 kW OEREAN H 0, BHEGR AT &I 101, 543 kW & 72
D, ZF—A1LIZHLTH24 %KW L7z, ST —RX 224 TEY
D 20 % rEhEmikb L — A 3T, @&%mirn 36,671 kW, HiZRifmo
5 49,624 kW OBHEN H Y, BB A HI1L 86,295 kW & 720, 7 —X
21TK L TH 15 %Ki L7-.
ZhEV, F—2 LI LTH— R 3 TlE, BEHRAMENL 40 %K
L7z, BB EE LT, tiERmoZAbick v, 31,215 kw &
B EEEOR 67 %% b, HAOKKICRLHFS L, T VMK
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AT D EEAOREILE MR L, MREHRBOSERLE LTORH
A BRI T 22N TE L, F—RA3IZBNT, y—R2 &
D bR D OBBRAMENMEB L 701X, Bk L7cZ & TED
ORMERE MRS 2 & & b, BEmFKLIZ X2 EE RO &K
WL, #EREICART OIS ANEOERBLZZ LICXY, &wEao
HIFREIRESRB L Z EDRERERLEEZ HND,

UEOBFRERNS, BITORMRA T — NV EEHX AT — /L bHIX A
— L ~EIR LT EIT) Z 82X, FLTEDENICE XN E
kT 2 XN TOERIBESLCKIEO DA, HXEX DT 5 EO@RE
BOERAHAEDORBIZOWTRENICHENT T2 N T&E, £z, R\
BELKBOSMAZECFDETZHNTCYIalb—va 752 L1280,
H X R A — L T O AL S O3E T K 2 BB O Il 2h 3 & ® E RIS T
HIENTET,

St%, HIXAIZB T 2REOFAE L T EOE Y, WY OREBEIZ LD
HNFER B FHWICRE IO THEBET —F 2 ER-SE>2, ANEKMBD
W 72 XN TORBERE S EDIRIZHO>WT, CFDMr&/SH L
THAAMBEOLE - MR 217522 812XV, =T A 7> REROE
D O EARKY 72 FAL G 05 G~ O s F AT REE SR IE S Tz,

RN

o

5.3 BAEENEWVCIIHERADHEBATOERNR

THEOERTILOEITIZHENE — T A4 7 v RERBBEENRL, HTOB
BRENENLLO2OH D, TOERERE LT, AR mPHERSE DA
THEBR CTELNL TELZ LICL I RABRAARMOE R E, BYENLO
ANLHERAR DTN TS, BATORMREZGEL TV 2D ICERE
N TOMARRRSCETORLEIC LV IREEBEBOLELXD Z L0
VE LI TWD, EEHICE T 2R bR 2 H#HiE LT < 72D Iz ik
I EDIRBRICONWTORBEL DT — X OEME KN T — X
S, EEOHKEICHEA LZEENR Y I 2 L—1y a3 Uikl o B
ENBHETH D,
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Ml O, HEEIC XKD BZBBGEMDRIZONT, BHEHIZ XD B Sk
ShHL 2 R L BMEFT RN DB ST LT A 1920 gl [ 52720 ) Fg 529,
RO, RAME L2 B4 ZRE L EREEEIC OV TOME RHEES
%, BHEOKSHEICED 2 X7 A =2 DORIEEZH A TN D,

Ho2mLEE IWICB W CEEARFLICOWTHER - 3Rl L 0 kb o B 5
KER, SiBUER, RBENREOEBENT —% D 25T D L
EHIT, HERKFNOEEHERXEZxG L LTCF DT ZITV, fkiz &
LERNTORBBRENRICONTYIalb—varafioz 20, Lnl,
MR L LEEHXET VO@EpREMERIZOWTIE, —flcarzU—hEe
T 5%, EEEHX TOEDOREMERIZOWTOHRBEMEIZ LT E 2R
VY,

T35 5 28.29)%, B ~EHX L)L TORFEREIZER L, BEgEIMmLE
MORFXEEAZENE L TENEZ Y I 2L —va V&7 FEZEETD
LEbiz, BRmEMNORETIHAANZHM T oHFEL L TE—FT A
FURRTFUY YL (HI P)EERL TG 30,

ZFIT, AETIE, EEOMToT- I E TOER - RO £
TOVIalb—va illizBExs Ll bic, BTENERE LN
Vial—valrOFELFMBEEESZE L LT, HEHBOHOEXE 5
THIZEET HIHXZETNVICERY EIF, @z im ok 2 Z4E 100
WIRIZHEL L, BN o 22 BB IZ 38 1T 2 R BL & 5 VE O3 W ROBE ik (k12
LX2HXNTOREBBEDOEAMOENIONWTY I ab—a YETWD,
WA EBEMRT), E— T A T RART ¥V (HIT P)DIREGE
B L0 e L, BREHMRIIC X2 BBRBEREDR IOV TOEREN
72 5 Al 2 3 A T

5.3.1 WMEDAE

AW TIE, SMEOBBREWEDNRZ FPHTH5HE I 21—y a vz
1TH5720, =L v — (=7 Fo—H) | 2 W=, £7-, &F
I OB FENT 24T 5 T2, TR O G XHE Y 7 b7 =7 [Vector Works (=
—7 v R —#8) 112 X Y {ERK L 7= CAD & F /M ICHE R BHE a2 A S L7,
AFZEDEEFINEIZIUTO LB TH D,

DXMBREXOBPB A CAD 7V ETHIET L, HHTHx580%, &Y, &
K, LHBREOZERIIRE Z 0 O EHER TH 5,

) MET DL TFIEL LTE, SN B Ri L & &~ DBEHE kb % B
v B, BIARE L BERREEZESET 47— ZE LXK O CAD &5
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Study on the Effects of Improving the Thermal Environ-
ment of the Building Site and Urban District by Wall

Greening
— Summary -—

Introduction

On the background of this study, we have organized the trends and
positions of national measures for rooftop and wall greening, which are
regarded as important measures for mitigating the heat island
phenomenon, and the market trends of rooftop greening and wall
greening, and promotion policies of building greening by local
governments. Examples of subsidy measures for this were taken up.

Based on the recent policies for mitigating the heat-island phenomenon,
this study quantitatively assessed the effects of wall greening on the thermal
environment in an urban block and district. We measured the radiation
properties, evapotranspiration, and heat balance of wall greening systems,
and conducted simulation analyses of the thermal environment by modeling

the actual district and using the measured values.

Chapter 1. The Trend and Tasks of the Technology Develop-
ment on the Wall Greening

Wall greening is attracting increased attention as an effective
method for mitigating the environmental loads in urban areas and thus
preventing the heat island phenomenon and global warming. The
purpose of this study is to obtain the fundamental data needed for the
examination of the direction of technology development for the future
promotion of wall greening in urban areas and the object and range to be
mainly grappled with in the field of research and development. The
investigation was conducted by a questionnaire survey on 119 private
companies which are grappling with the greening, development and
utilization of rooftop spaces, in order to grasp the consciousness of those

companies and their technical staffs about the market of wall greening,
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and the possibility of propagation, and sort out the technological tasks.
The survey revealed that (1) the companies expect the wall greening
market to expand, (2) the technical staffs recognize that the important
thing in the technology development for wall greening is the
quantification of environmental improvement effects the reduction of
the costs of constructing and maintaining the green walls, and (3) the
technical staffs also recognize the differ of the sites on which wall
greening can be applied and the possibility of propagation among 6 types
of wall greening ( (Dutilization of natural ground as the base of plants,
@utilization of flames for support as well as natural ground base, @
utilization of planters on each story, @utilization of planters with
flames for support on each story, ®installation of greening panels, ®

utilization of concrete blocks for greening).

Chapter 2. Thermal Environment Improvement Effect from the
viewpoint of Radiation Balance

2.1 The Research on the Improvement Effect of Thermal

Environment by the Wall Greening

In order to quantify the effect of the wall greening to improve the
thermal environment of the outside of the building, the outdoor
experiment was done using greening panels. For the walls covered with
the greening panels of different type and the concrete wall painted white,
the quantity of radiation was measured by the reflected solar radiation
and the long wave radiation. Then MRT was calculated from the result
of the measurement and the radiation environment was evaluated. As
the result, from the measurement of surface temperature, the difference
of the greening panels and concrete wall with white coat is not so
significant in daytime. And for the reflected solar radiation, the figure at
the wall covered with greening panels were constantly less than those at
the concrete wall. At the maximum 62-65 % reduction were observed.
Evaluating the comprehensive radiation environment by MRT , MRT
was about 11°C reduced by the greening panels. The effectiveness of

MRT as the evaluation index was suggested.
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2.2 Comparison with Concrete (exposed) Wall Surface
Experiments using wall green panels for the purpose of contributing
to the development and dissemination of technology for the quantitative
evaluation of the effects of wall greening on thermal environment
mitigation of building exterior spaces revealed the following findings: 1)
the surface temperature of a green wall was 2-5°C lower at the
maximum peak and 5—6°C lower than concrete walls during the night. 2)
The rate of albedo reduction by the greening panel on the concrete wall
surface was, on average, approximately 34% during the day. No
significant difference in emissivity was observed due to the difference in
the test specimens. 3) The radiation of the green wall measured using
MRT of the green wall, as an index to evaluate the radiation
environment outside the wall surface, was compared. The temperature

was approximately 2°C lower than the concrete wall during the night.

2.3 Estimating the Effects of Wall Greening on Improving the
Thermal Environment using the Indexes of WBGT and
SET*

In this study, the temperature control effects of wall greening,
which 1s attracting attention as a countermeasure against the heat
island phenomenon in cities, were quantitatively assessed by measuring
the temperatures of green panels and concrete walls (painted white)
using MRT, WBGT, and SET* as thermal indices. Comparison of MRT
values calculated from head/short-wave radiometer measurements and
blackball temperatures showed that the former value could be
approximated to the latter by correcting the incident solar radiation
monitored by the radiometer by solar altitude. The resultant MRT
showed that the green panels lowered the temperature by about 11°C at
peak hours. WBGT values showed drops of 1 to 2°C at peak hours, and
SET* values showed drops of 1 to 2°C throughout the day. Thus, these
indices were effective for quantitatively assessing the

temperature-reducing effects of green panels.

2.4 Comparing the Effects of Wall Greening on Improving
the Thermal Environment in Different Seasons
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For the purpose of this study, in order to quantitatively evaluate
the thermal environment mitigation effect of wall greening due to
seasonal differences, we attempted to perform measurement and
evaluation in experiments using wall greening panels. As a result, the
amount of incident solar radiation was reduced to approximately half
that of February in August, and the solar reflectance (albedo) of the
green panel was reduced one-quarter to one-third of that of a concrete
wall. In addition, as a characteristic of heat balance, it was shown that
the latent heat flux is approximately 20% of the incident solar radiation
in February, which is lower than the sensible heat flux. In contrast, in
August, the latent heat flux is >40% higher than the sensible heat flux.

Chapter 3. Thermal Environment Improvement Effect from the
Viewpoint of Heat Balance

3.1 The Study of Cooling Effects for Thermal Environment by

Transpiration of Wall Greening Plants

This study aimed to quantitatively evaluate the effects of
thermal environment improvement by transpiration of
wall-greening. Hedera canariensis, which are commonly used for
greening walls, were planted in planters, and their transpiration
rates were monitored by weight measurements. As results of
experiments, amounts of transpiration value a day is about 0.6mm
and the rate of latent heat flux by transpiration to net radiation is
about 25%. These results show the latent heat consumption of
transpiration at greening system to prevent increase sensible heat
and cooling load.

3.2 Estimation of the effects on the thermal environment for
pannel-type wall greening system by the evapotranspiration
measurement
This study aimed to quantitatively assess the effects of wall

greening systems in mitigating the thermal environment by measuring

the evapo-transpiration from wall panels on which Furnomymus

fortunei was planted, and calculating the latent heat flux from the
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evapotranspiration measurements. The analysis showed that 1) the
evapotranspiration from the panels, which used peat moss as the
growing media, was about 4.1kg/m2(4.1mm), the transpiration from the
plants was about 2.4 kg/m2(2.4mm), accounting for 60% of the
evapotranspiration, and 2) there was a positive correlation between the
latent heat flux and the net emission, and the latent heat flux from the
panels was about 60% of the increment in net emission. The study
suggests that the effects of wall greening in controlling latent heat and s
mitigating the thermal environment can be quantitatively assessed by
calculating the latent heat flux of panels from measurements and

analyzing the heat balance.

3.3 Estimation of evapotranspiration and heat budget of wall

greening panels

The purpose of this report is to obtain basic data to quantitatively
evaluate the effect of wall greening on the improvement of the thermal
environment. The latent heat flux was calculated from the shortwave
balance and the heat balance, such as the sensible heat flux calculated
using a SAT meter, and its characteristics were examined. As a result,
the latent heat flux calculated from the heat balance was found to
account for approximately 70% of the net evapotranspiration, and it was
possible to quantitatively grasp the effect of improving the thermal
environment of wall greening by suppressing the sensible heat flux. A
simple estimation formula for the amount of evapotranspiration was

derived using the amount of solar radiation as the explanatory variable.

3.4 Evaluation of Transpiration Properties of Wall Greening using

Evaporation Efficiency Rate as an Index

In this study, the evaporation efficiency, which is a heat balance
parameter necessary for numerical simulation of greening effects, was
derived in order to quantitatively evaluate the effects of wall greening
panels on improving the thermal environment. The efficiency was
determined by monitoring the amount of evapotranspiration from wall
greening panels on which either Hedera helix or Fuonymus fortunei was

planted, calculating the sensible heat-flux from S AT measurements,
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and determining the convective heat transfer rate, material transfer
rate and the difference between the measured and calculated amounts of
evapotranspiration. The results showed that: 1) both the convection heat
transfer rate and material transfer rate were highly correlated to wind
speed, and the derived equations for calculating the rates were functions
of wind speed, 2) the mean evaporation efficiency for the monitoring
period was 0.25 for Hedera helix and 0.26 for Euonymus fortunei, and 3)
the amounts of evaporation from the wall greening panels tested were 4
to 5 mm for both plant species and showed correlations to daily

cumulative irradiation.

Chapter 4. The Effects of Green Curtain on Improving the
Thermal Environment

4.1 The Effects of Green Curtain on Improving the Thermal
Environment Estimating Surface Temperature and Solar
Radiation
The purpose of this study is to evaluate the difference of the thermal

environment at the outdoor balcony with or without the green curtain,

which could be expected to come into wide as a measure of the heat
island phenomenon. The actual experiment was carried out for the two
classrooms almost as same as the direction, floor and area, and we
analyzed measurement data, selecting three days of “Manatsubi” in
August, 2013. As a result, the surface temperature of the back side of the
green curtain reduced about 4°C, compared with it of the high reflected
glass. The difference of surface temperature between with and without
the green curtain indicated about 6°C. Because of decrease of the surface
temperature, the indoor temperature was also reduced about 2°C with
the green curtain, compared with no curtain. The incident solar
radiation reduced more than 80%, and the indoor illuminance reduced
more than 30%, at the peak in the daytime with green curtain,
compared with no curtain, but the recommended level of illuminance

could be maintained in most of daytime.
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4.2 Estimating the Effects of Green Curtain on Improving the
Thermal Environment using the Indices of MRT and WBGT
The purpose of this study is to evaluate the difference of the thermal

environment at the outdoor balcony, such as mansions and so on, with or

without the green curtain, which could be expected to come into wide as

a measure of the heat island phenomenon in the near future. The actual

experiment was carried out for the two classrooms almost as same as the

direction, floor and area, and we analyzed measurement data, selecting
three days of “Manatsubi” in August. As a result, the velocity of the wind
reduced 40% behind the green curtain, compared with in front of it, and
both values collated strongly. The value of MRT also was reduced about
30°C (40 %) with green curtain, compared with no curtain. The value of

WBGT reduced 0.7~1.3C at the peak in the daytime with green curtain,

compared with no curtain, but the former showed tendency to be 0.7~

0.8C more over than the later from midnight to early morning. It was
suggested that using the thermal indices of MRT and WBGT, we could
evaluate the improving effect of the outdoor thermal environment

behind the green curtain.

4.3 Estimating the effects of Green Curtain on improving the
Thermal Environment at the Outdoor Balcony using the
Indices of SET* and PMV
This study aims to evaluate the cooling effect of green curtain at the

outdoor balcony of mansion which is expected to use as the space of

installing vertical green in the near future. We conducted the
experiments which had been measured thermal environment of the
balconies in university’s building at the situation of with or without the
green curtain. At the result, when installing green curtain, the solar

transmittance indicated 0.17 and net radiation reduced about 70%.

Furthermore, we calculated the indices of SET* and PMV from

measuring data. The value of SET* was reduced 1.8 ‘C~1.9 C at the

peak in the daytime with green curtain, compared with no green curtain.

Otherwise, the value of SET* was increased under 2 °C from 6:00 p.m.to

2:00 a.m. with Green Curtain. The value of PMV was rising beyond +3

with no green curtain according to increasing the mean radiant
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temperature, and the value of PMV indicated about +3 with green
curtain. There is a difference of the value of PMV between these cases,
however the biggest value of PMV which human can feel is +3, so that at

the value of PMV it is evaluated both cases are same.

Chapter 5. Thermal Environment Simulation for the influence
of some types of building greening in a urban block
and district

5.1 Numerical analysis for the influence of some types of
building greening on temperature and humidity fields in
urban block
This study aims to grasp the effect of the thermal environment

improvement by building greening, which is as one of measures to a heat

island phenomenon in a city, it was evaluated quantitatively by using
indexes of MRT(Mean Radiant Temperature) and SET*(Standard

Effective Temperature) , being applied CFD(Computational Fluid

Dynamics) method with coupled simulation of convection, radiation and

moisture. As a result, compared with the case of no planting, MRT could

reduce 4.5°C and SET* could also reduce 2°C as the maximum, in the
case of the wall greening combined with the ground surface and the roof
top greening, thermal improvement effect could be recognized in the
model block. Temperature and humidity obtained from the numerical

simulation showed good agreement with results of the field experiments.

5.2 Simulation analysis of the influences of different building
greening methods on sensible heat flux load in an urban
district
This study’s purpose is to clarify the effects of differences between

greening conditions on building sites, roof-tops and walls of buildings on

the thermal environment using CFD (Computational Fluid Dynamics)
analysis, and with the Kasumigaseki district in Chiyoda-ku, Tokyo as

the model. As a result, the quantity of total sensible heat flux, was 24%

lower in the case of lawn greening and roof-top greening in the district

than in the case without greening. In addition, in the case of wall
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greening at the south and west side of each building, it was lowered by
15%. In this way, the thermal effect of greening of the building site in
the actual district could be grasped quantitatively.

5.3 Thermal Environment Simulation in the Different Cases of Tree
Planting Method and Combining with Wall Greening in an Actual
Block
In this study, using an existing block in the center of Tokyo as a

model, we tried to simulate 4 cases as follows: a block without trees

(Case 1); a block in which the trees were placed in the southwestern part

of the block (Case 2); a block in which the same number of trees as Case

1 were equally planted in the open space of the block (Case 3); and a

block with the conditions of Casee 3 in which the southwestern surface

of the building was additionally greened to a height of 50 m above the
ground (Case 4). The difference in the heat flux load in the block in
summertime, was calculated and compared based on the surface
temperature, mean radiant temperature (MRT) and heat island
potential (HIP). The analysis revealed that—in comparison to Case
1—the HIP value decreased by approximately 5° p at the peak time in
Case 3, and further decreased by approximately 1° p in Case 2. The
effectiveness of the method, in which trees were intensively planted in
the southwestern part of the block, in reducing the sensible heat flux
during peak hours was demonstrated. In addition, by performing wall
greening in addition to tree planting(Case 4), the HIP is further reduced
by 1° in comparison to Case 3. The synergistic load reduction effect with
tree planting and wall greening as well as the heat load at the block
level could be quantitatively evaluated. It was suggested that these
findings could be applied to the planning and design of greening that

achieves a greater reduction of heat load.
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