N New Frontier of Education and Research in Wind Engineering

Vol.30 August 2012

Wind Engineering Research Center
Graduate School of Engineering
Tokyo Polytechnic University

GCOE

Program

TPU

New Frontier of
Education and Research
in Wind Engineering

INDEX
@ T 23 EEDMMIIFBIBTY «oveovereeverrerermrseniiiiiiiins 1
@ The 7th China-Japan-Korea International Workshop on Wind
Engineering %j}ﬂﬁ% ...................................................... '| 3
@ The 5th International Workshop on Equivalent Static Wind
Loading Eﬁﬁﬁ% ............................................................ '| 4
@ FNYZaL—YaVERNTRARIEICESZERAY AT LADBERE
[:Fﬁjéﬁﬁ% .................................................................. ] 5
@ Application of ventilation indices to evaluate ventilation
efficiency in newly-built urban area at pedestrian level - 18
. 7D_} Ul/ COE j-_jytsj—_ .................................... 24

. Bﬂ]5t}- ..................................................................... 25



August 2012

Wind Effects News

Page 1

T 23 EEOHERZEN

MERXSE (AP M)
1) BEERBRICELN-BYETIVOSNE, EREICE

I DRERHVRET

BAEF CICRARERS N A LA BWTIEEDL
72 R O R DS REE M VR TS, BN
DL BE G2 IOV THLAIC STV S Eidn
Z&woﬁw_ﬁﬁéﬂﬁ,ﬁwmeﬁ&E,%%%&

BIE A\, ZAUSKE LR Ol & M O 7 7 18 B
1+ AT — }Vf FEOMEX 57 2 B S 2L&D
HEEW OIVE, EHEIZOWTOME 2170720 fEREL
T, N HNIEIT T L EY O KT Tl 7 H7 T

EDOMMOEI N TONSBRENES R bNTe AT —
VEEDIRWE AL, S A8 o | AT &1 TR

FEROITHLT, BMWEEDPEELTWS, HENEETITR
Bow/MEL, BEEVOROED 0.1% 0L &L 39% D
LEDIIIPRELTR 072,

E1 532l gRICERS heBSkinn
2) J1—TLyREBRIKBZNG—RHEERAWE, U
- IO TEGIESEREICL-BERRAHERE
TOtEXDEE
SRR S E DS FE A L 7RISR CIERE, 2o HBIAICHE
i“#ﬁ%ﬂﬂ%)%f%é ST O R IRH B LU E R
A 7 BHAE D757, AN TRETAME LD
wﬁm HEHLVIEEGEE L LU ZHBIN 2R E 5
AHEFFI LR L CT 7 AF Y =72 —T
Ly MENZHWAEZETERTL, 207200V ThrLT
DS BIT o720 ARG L ESRh O 8 E 5 A6 | L= 5
Wi bliow ey rsn, BEYITTy DibhE 2 FIHL

TETAVMEEN Do B L7ZEWIEY 2—7 L Milit2
o THE DS S, 73—V FRRk T L T A2 kI
ko COFMIE, BEEFEAF RN FTOEBIISLTD,
B E S A PR ORI L CHBE D TTRETH 5o %&i
FEEBRIEH I TH > THIERED ORIRN 25T 21T
ENTEDL, BIROBHEFEOLRIIT /AT Y —T2—7
Ly MENHCE->TERILEN D0 RIFFRNTIE, A%
Feffiz 2011 IV SR8 2 S CRELIZEABRT A A
DEAIIN—WTREL @ 74 TIELEKREIC
FHLUCHALZDOEFRE L.

X2 ﬂ”ﬁl%@/\?ﬁb‘fo?—rbﬂt%%@:;ﬂ%(&) K
WIS H 2 EMERMORE (H)

3) MEMEAICEZBVWENEICHEINLEZDHEMD

AEHRBREEDR

WEORENZ L AP EDOHF T, SO ENRBREY
THRAELTWD, TORMTHHIHVES, BRH, K
MRS TDHIH L\,

COE)BREFAFREZ HFERZ LD T H72DITT IS
JARFEER 7 &2 Lo TREA DS T IC BT AR R E T
FAADVHLPIIENTE 2 LR LEBICHWLN DA
ML, ZOT4 T =V REIZBWTEICEHEHETH S
PeoC, BRM LN Ko THEM R EDWHIIZ BTy
JENEDPELIGE, AT T —IVIZBITAI %, &
DI E—RFNTENLOPLREITOWTOIRIZVATD
D, ZOIODFEEET AT LADORISIZIEAE TH b, FEri:
DRAFEEFEBREAT I D72 > TORME 2 S UL
T2, BRE LTRAMBHMAD T AT L% LT
F X oN—| :&%Lf%mﬁm;ﬁ%ﬁ%ﬁoto fER, RIt
#}i%?\#m/ LZHEELTWAYE ADFBIZBNWT 2 fiE
OWEEE—F (X3, M4z BNEOLNZ, 22D
f#/XTAIﬁ@%{f SRRLZLDOTHY), ZDFEEL
EDOEZEDPWOTHEIPDOON LI LR o7z,



August 2012

3 RIROWIR

4) B ERLI AT LOMBRIERED R ERAY T E % AL /5T
SHEFHOBIA (K5), —fiZEbnTnwb 3FEEOR
FELET 2V (R 6) O—FEELT T D2 (:ﬁ%
725 JGHIZ BB R R TRE) RIS A
770 BIROFTEFERLHHARMOELINIRS S /3T 21— 57}:L
720 EBMPSDPo7ZbIE, HIEMREIEM T, ﬂ
KT LB ARDMEN TN ST B7280
PHELTINEL B2 (K 7), EL#%TK;ET:L—)D’C
ERFDWE, WA TR LTV nZ edhs

Coniferous

0 Deciduous © Coniferious
o L2 Evergreen

0 2 4 6 8 10 12 14 16
(c) Mean wind speed U7 (m/s)

7 BARETNOFHRDEBRORRICH T 5E(L

Mean drag coelflicient Co
=]
[

5 ’:I f .

Wind Effects News

Page 2

Damage on

Ceﬂ[nﬂ%

- = = F

Screw

4 RFEBHEHDHIR

otz (K8 —H T, KEAT—)V1/67 DrfEi s
WERERE T 2—VET VT GO EERE R Bk
T a— NV DZEF IR e T A7 E L. B
IR, L a—VofiiE, B, /N7y OESRE s
TA=FE L CTERETo720 —HERHFICBWTET 2L
VRS A% L2 2 A, 2oy b ets FIFa Bk
ORI FNS, B IRE R TR OB Z R 2T T
b‘%\_z‘:ﬁ‘?f”)ﬁ‘of_o

6 EFa1—/ER

S

5 08¢ 4abo0bLANAA R
o ]
% [}‘ﬁ r ooD0DO0Oo@gano Ooao n-'
3 ]
P04t :
-’S o Sedum -
3 02+ o Cypress .
= & Grass 1

0 i i i i i i i
0 2 4 6 8 10 12 14 16
{d) Mean wind speed L7 (m/s)

8 EF 21— MERDEEICHT BEL



August 2012

5 BATRELUAEABDHERES LM 4—2 VL
DF—BN—Z DA

SRR ZE U L B K EDIE A OS2 T, HHRHD
BLEAR R LA T LITEETH L, JEE
TIZE K DOMMBEA W EF ANy, HERE ISR LD
SO o7 T =8 ZERLTETWA, LeLadS
INHOEMRIILHEI DL THRAESINTBY, E512
WIRHIE, ENENOEDOFFETRIHINTWALRY,
HEVHBERTIIBEIZIZEHL VIR E 2 5T W5, T
R T AR ILED T T v N7+ —LAOBHFE;LETH
bo TOVEDDFEELT, WE LERFR A5
¥ —Ti&, KE/— MV ¥ LRFEIF T EVO (Engineering
Virtual Organization [https:/wwwvortex-winds.org/])
DRIFEMRIL T D, 2O EVO OLpOEERIY T
VELTRBEET I RX=ADH Y, BIET -5 OEM% M
HT D,

2011 4EEHIZ, RNV —TELTUIHARTHEELZ3 D
DHWEL 1 DDF I IN=A N FbN B ZREUCE LT E
BRIl RELTHERBRMZETRAELEEIZ
Lo THIEE I SN/ ET AT 9 IR,

[

M9 #®H=ENH (BRBE, #z8, 2011 F)

6) BHOEEEEYME TRET ZHEEAL BMIE

E—VRENEZSE

LA, SISV PR LTSNS hoTE
720 SOOI TIGEOREELT, EVEDH722REE LT
PO LD =0T, B IELTO L0 DRI ER
WZHBRE LD S W E— SV BED D57 —ANE 2 5%,
TDE)HEFEEZ TR OREZ R, A
TERDZEEL T2 HROWER 2], SOIZIIHESE
MZIR L 7ZR G HE DR RIS O TS e S

Wind Effects News

Page 3

%o T AL LCIIBEGEEE, £ rlmim e
AT LE I E B EA R L7, B AR L 728 &
D=7 AEIREE, BTy >TWAEEDETRKRL
R TCH FHEAERRE) 12&oTEDORBEYSIIITS
bl EBTF—FIIESWTRABIVER/N— 7
FERRB D PEIRZARRIGIZEE B 720 [ 10 (375 SNz H
D—FITH 5%,

10 BEEEMENEIC L ZEEERFRES %

7) V=F—NRIVAMERT I EFEDHEHR

Kb T AN F—DOF IR 2@ TRESN TN,
PEOTHY) R E R 2L, 5RAUS K AP E A BT
B0V =TSPV O EOEII A H ThH b,
T ENZDWTE DI EZ LD R A72012, B EF}
AR OISR EL 72— =XV OJE A E % B S A
W29 B RERIEER o720 M RETEY—TF— 31V
FE2r—VT1 A—MIX 2 A—MLDO{bOFEEL, EE
ETIZ03 A—FUx 06 A—MVOE (EEDA7r—)V;
1/333) #EHL7z. FRENGAZMET L0, &
144 HOENEAFEO T HEICER LTV, EERITAR
TR 73 R AL T T o720 A 1LIS—F—/%
AVOMEFHAREAY 0 B, 51, 10 &, 151, 30 &, 45 %,
DEXENZIUTBWTAI A 0 i~ 180 O HiFHCTilllsE
AT\ RSN BRI MR R TR T

1.5 —
——n=l
. = o

1 d e e L
ey 9=30°

——p=5"
——ip=]5

—=—ip=4 5"

] 30 il an 1200 150 180
11 B4OBEREE#EDY—F— 1 XIILORAHERE
DR RKTFE



August 2012

8) RChAENERLZIE=ATTEE2EII=BEEY

DZEFFH

WESFES IR REETHERBENV DV ER SN TS,
Fi 4 DPHIZREETHLD, SHEHFINTEREZZ 2T
DD, FNHITOWTHINEF TR ZFDZET A
LRICENTETC VD, ZORNOFTIZTIEFUMARET
T4 DR A 3 HIERE R ESY (FE = AR FmoMAIR
REIEARLL, BEZ TV I-7200, 60, 180 B, 360

Wind Effects News

Page 4

J£73, B, B AL OfEET R TR L) RS
MLz SHICEBRCIRELNJBE 576 % eI 2 i
MaRATV, 22, BEETTH 2O RTIYEEEOE WL
KA TR BEL LT D72, JIREEE—2
/Hiﬂ(ﬂ%%ﬁﬁ% FONT BT ) A 2 R A L TR D72,

DI, BIEZH, RUNHFRZENENORTID
/\“‘7—7<f\°7 MV BN OJE R BIERE IR L 72 JAUS S
ARSI E L7z K12 1SR RO—F1& LT

FEERIE S ICRUNTWEH00 5 fliEH) OZ)fett (i AEEE R O EE—X 2 MO RIAIKFEE R T
1 T T
N l
S
=
360 Heh-:al
. |
i 30 () o0 120 ID 30 G0 0[! 120
Wind Direction(8) Wind Direction({d) St.ralght
=& Straizit Tri
0.2 T T T 0.2 —e—G0° Helical
—— | 80" Helical
=8 3607 Helical
a == Comer cut Tri 180 H.E].ulﬂl
':.._.'l.: g
v =3
= S
e — Corner cut
0 _ : _ 0 . &b
i 30 o) o0 120 0 30 G0 90 120 ¥
Wind Direction( ) Wind Direction{d) 60 Helical
12 &f#]E— X > bOREIKEE

9) ¥—hehERUREREIS DRI

MR E LS & L0 B B DL E PRI LT
RV B R G- T\ Do FEARIZW 22 F TR X B IRER
E%@%&Z%Cif&%%@f:?icm@fﬁfﬁ‘lﬁf‘%%o E%jf_@ﬁﬁ%
ZEAUTFFIZY = MIFTEFER 0% O LD E AV Ha, IR
el ’ﬁ*ﬁl%ﬂﬁﬁ IHWRITLHZ kﬁ‘?gi‘ﬁéﬂfwéo

ZZCHIB R RBGE L 72RO Y O I O ) %
H5E 328 EEREIT R W Z DR WE L TR E SN
PolZ b EOTHLNTTHILEL . FERRITA—FL
LT, AR RS OBE T8, LA, UR, ORY),

MAFIMEFEAREL, SHITRERESIEEY DR

15 eI, ﬁé{iﬁ%‘b:)ﬂw%ﬂé_t%%&L%@FaﬁD+%?£
BRMEDITELONTA=FIINZ, FNEFIUIBITHIR
ARG SN Y — O BB L0 &2
L7z K13 1%, BRI EIC BT, SRR ED,
Y OBZI R $ KSR R T BEYORIIZEI K E
hBIRE, RFRIREIEAVNS Y, &R % #ELT
EVERNC TR L Bl X2, R MEIB I iE k&L
0, B/MEREDML LY INELTRD T LD bA o7z,



August 2012 Wind Effects News Page 5
30 - 0.0- =1 Shape
- Lx% ] # L Shape
. 41 Sha _ 4—U Shape
§2.5- "~ v— 0 Shage 205+ [=v—0 Shape
= * \-_ g |
20 T g
i . i 5101 .
oisd . H g |
E E.154
= 3
E10 E | * &
éu.s- =.2.0 .
T — 254— T . 1 "
a 20 a0 (2] B L] n 40 (2] B

Wall opening ratio of buildings{%)

Wall opening ratio of buildings(%:)

13 REEHICKE L =Y — MIERT 2RAAAARBOBENMORORICH T S &7FH

10) BEBEBEYOREEHEFERTIHOADENICLS
Fetch zh R

ZOWFEOHEN B I ER 34 KEE D &R
2B B LY O Fetch IR AL THZETH S,
RPN FR IR 15370 2 52 3 %720 DIE 1L H 35
VHEDET N FRETIN) ZixiElL, FEZE—IK
DY I—FTIVCTHOGI)ICHREEEAD 6%, 11%, 16%,
25%, 44% &7 EXHIZHLE 5. Fetch FREHLIZT
572012, MRETNERIKANFEEL 22530 F O
WETNEEOR BRGNS TN BT

PREUE DT EE M TER T H. 0e2Hld, ER
Bz, K037y 7 E 7 VEIZRAT A AEIC BT 5
FEECTREL ST, D) VLD RETIVERENME
2B BEEEI Lo THEN TN ETH D, E—F AL
DERIOFE R FERICRAE L2, (V—=27) MHELE
M7 725 =B AUCHESEIOR R & Z B LR EE
RS 2O ATz, RETERITRT, (V—=
>7) MEAEMT 724 — 3% CA DIEHBEHD »
TRELILD o7,

®1 MEEARI7I7742—-CV-—ZJWEERE7 77 52—
RADWENERZ 7 7 % —, IFp BHOWEER 7 7 7 #—, IF,
C4<0.06 0.7
-3.18C,
0.77e C.50.06 02
BER M KHEmE
max IF min IF max IF min IF

zone [ 1.15¢7"4%% 0.87¢*% - 0.89¢
zone 11 1.12¢741¢4 0.81¢7>#C« - 1.09¢731¢4
zone III - - - 0.61e~>7%C4

1) #B&ESH - FBEBM P BEYD L EOEBVEEICE
ABRE

EEY OB IR 92 £ &, i, Ik
RS A & B\ MIZ DM EAEHI OB, BV ITH R
PNoHoTNDLILEERTILEN DD, ZZTENLD
B EBRROMEY E FEEOREY 2 VO ZERIC S
AR ZAT %o AWFIED T 21D 3 W)
EVRDLERSEMET VR R L 20D, LOBFEDHKA
T=VIBWTHHZ TR 272,

RS, ERRPGRE), A —7RE), HHIRSE), KU

Frequency (Hz)

LY ' | | Vi) |
Pl s

;tl 23436789 Ilﬂll IEIIIHISJEII'J'IRWE'I]}.IEEEH
Erection stages (R1-R23)

14 BEFERT—TICH T 2EEIREEDOHER




August 2012

A ™A RS, MERIRE S 2 A TRl 21T 572,
IRIGL ~OVHEREERN SHFAZ B2 L7z Wl it & IERE
JEERFE (ALC BE, ENFLTaAf s b, =)o rTa sk,
WEAN—TL—b, FERE ) OBEEEIL EY &%
DRPEZEAM L 720 2512, LD IEERBEEYOA RIS
ETNEREET L7012, BYOKEHRAT—II2BITS
ARERETNVAERL, B 7 O AFBIIREEE L
BHHHA ETTotes F728 %5 AT HBI0

Wind Effects News

Page 6

ZEIOHIBZHNEL, WODPDEEREINTNLEY
AT LRIEF M &2 -5 Hl 7 0 7T 2B L 720

12) HREOREEHDIT—TL v b - AE—LXEE

RFFeClEF 727 2—7 Ly NEZHWT, #it A
OFOENOFFEL BRI Z2AERIE (B/D=1, B/D=1; A
Ty —7L—M}, B/D=50, 2T BI3HREDIE,
D IZBATE) OFKEESIOAY kg fnoae—L

z +5] p— F4 14
:*: - . .2
15|

| —— g
i _!I-.l N 1] i}
Froqueney [z Froqueney (1eh
a. AN HEOFE y=25mm b. /X AEIOHIBE y=125mm
15 EADOTz—TLy hab—L > XH% (B/D=1)
x10" x107

P 0

E L

&5} gr] -

- e |

g’*‘! r ) E--E : B ; ~

He g pEE o

#2f &4

= : g L

5 — Owerall behavior& Local behavior E Ove : ;

ik ; .5 rall behavior & Local behavior

.g | Owerall bﬁhﬂ.‘h‘lﬂrml}f 1§ I Overall beha'-'iorﬂnly

E D 1 i A 'l " 1 E_& 1 'l A 1 " 'l

1] 30 (1] o0 120 150 1] 30 G0 a0 120 150
Order of the Value Order of the Value

16 ERERY 1 VOLAEHHARFTEDRICH T 2 THE

17 HBRHFHERR (£),

HEBRAERERAI7L—L (A)



August 2012

VADKEERASCTAZERHINE LTV D, TEAEE
MR FEROE TR ER S, 7—)Tae—1
Y AERRCIERPSOT T a—FTlL, JEEIGEC B
Lav—L U ABERZHOMITEA To—T L ybhae—L
VARG L, FREICIC— L AR & R - JE i E
WA CREMIT A EATED, SHIZHER — il B s
IZBITA T —L Y AREE OB R EEEVI—L VALY
M3z —7 Ly habe—L Y AZLoTHLNI G, 22T
HREORECBIFALT I TR =i E YR R, 7%
KDL IO Te—L A, Wil — W B 5 & RO FE
OENEETID T z—T Ly A =LY AIIBIT LY =T
Ly MNEBUSTI A L EEm L7,

13) AR EERROBERMDICHREICEEDDLEF
BLURFREBI EZLHE

ek DM R GRET B - Fe I, M B0 R AR B & )
M RJEAT BRI TR SITBY, FlZ ARG -
W DAHVEE R K 22 i A 1 AR DAV EA SRE AT O &9 7k
EWO SR BY LRI 2 BT SRR B A 5.2 5 &
XA SR Y v KDY W R ek b oY N = s e AT
ODBUIKTH B, 2T, B EMEHSEAETIZBWTHEE
WMo 2R B LU RATH 25 B S i KB R R L TED
IV GEEREBE LTV AL 2S5,

A% IR FEER CRDT, HBRERIEMATI Lo THHE)
PCRLER, 2RBHoArERBLCLE)E, Hikd
M 3B ERY R NGRS 2> CLEI BB 5
ZEDbinotz, FOSELRPELTEAY 2 VOE, T
BUZRT LI, FHMOIEIIRERL, SREEOAERE
L7z IR TH S #EEB L2 EDIZ) DR AMED e/
EHORELLSTVD, ZO—FT, KZEMBRBEEOLF;
MIZOWTIL, RAT 2L I X B NERIG I NS FT ) 72
JRE )55 LA B R R D s BT IR 5 Z & CHERRY
BITETHEHTLZEN TEXLI LD bh o7z,

14) [EEME BUMIEEAETMRLE, REREBICS
IBLA N1 TL—a O

SRR R A RN E L CRAETAENALERRELT,
LAYNAT L =2 arhid b, ZZTREBRBEOr—7 v
2R EUTIRE S A R O EF O MR A R D S bk
LB L NV E PR AR5 L2 HgE LT 7e %
HEDTWD, LA UL T L—2avidbeeE, g, mo
=T MR A=A TREESIIT =T Vo R
AELREICHIKGE LTI EDOSRE T TRAETLIREBRT
Hho ZZTIEEICZOIRBYIFIEICOVTERNTEEH
WCRIHE D DS, TNHDINTA—=F ZALEIELRDD
P32l — MBI, MWEELRE % HOERY A

Wind Effects News

Page 7/

TLEFIHLTTR )0 B 17 I ZBUBR AR AR DL & 3B iA &
W27 —20MHZE R BAELTIZ, KEOBE
TERR B LU T BRI R FR B AR O S IR & 2B L TE T
BY, EBITAEEDPLRIATHTETH Lo

BEBTRSE (O 76 2)

1) FEEBEBRIRETICHI2BARIBEDRHR

WEZEERE, B NMRIREGIEERE TllT52 8
W CELIEEFIRFEICBII D NE AT T T VRS
LZEThb, T2, BHBINIEEWAKLBER T
WERWT, JEE RS T B2 G B2 5
THIETH 5,

2011 4RREICIE, FEBRITEEM N TREZE 2 A TAUR,
AFHEE R OB D AT v T AL R S SE L2 ETIEE
BRI, BMRREICB T, AMERENT U AE
TN Tdhb 2 /) —RETINONKIR DGR B0 B Bk 52
B = oREL. B 1 TRTENS, HEENZREY
BB W E SO0z, Lo, @EBREICE
7% 2 /= FETIVONEREAFIERBIIOWTIE, &
B2 ARSI SN e 72,

AR A TREESHWCCOEEFRARE FICBITAE
BIRHEERTITo7 X 2 IRGEIFE TH LI, T
RN OGRS LS ORI E R, R BREDAT v
TEAUC LS TIMEBNT V ARA TN D o728 &, R

FLLSOREHEIRTETORFEb L 12572, L2oL,
37
8 36
g ]
i 35 1
® o34 | \
27 _xpps N
31 7 —2-node model
30 - —@BER 2-node model
29 . . .
-60 -40 -20 0 20 40 60
BRI [2]

M1 FEEHBRETICSIBIRAESINAZ2 /—FE
TIVDOFEHEERO T ARE

7 4
S I B

2

&K

w4

&£

H o3 - 2
9 L
1 ‘ ‘ ‘ ‘ 1
-60 -40 -20 0 20 40 60

BfE5]
2 BARK. REBREUTHES L S ORZIFEER



August 2012

JABRBED LA FH L EOFEARFNL, FEEERBE L) A o720

2) BUEY—7ILTRFUICLBRBIRIEICH (T BHERALA
BREREEHIEREDTANRERILICET MR
HEZEF Ol BB 2 ARRET 5 L TRAER A T17% CFD

DFIADATHONT VW 5e RIFZEL, BHET—<~ %%

VERL BHE BRI CONMR B i & SRER S 2 FE BRI —

YR AFEHETHILIZL), CFD OFllksEEHSA

[ RN = |5 20
FERIE, R TR AN T = THML 720

SEAOBRIREE T —~ I~ A F > A gy IR E L CRlsE

EExp.(Ta=20°C)
——CFD(Ta=20°C)

[IExp.(Ta=25°C)
—8-CFD(Ta=25°C)

[Exp.(Ta=30°C)
—A—CFD(Ta=30°C)

120 A=
F100 |+ Lﬁ/_'/l |\ﬁ/.":‘\ Y
2 I 3
X 60 1
£ . ¥ J.LHH‘LHLIJI +Hl1i]l
20
o (L LT T T T T T T T T T
HEWTHEEREREEREE i 2 B2 EEKMKIK
H 4 E E K K KE K &8«
RS L S @ @
M3 MEYV—IIRxFLEERT—~ILTRF A
& BPEMIBRE DL

Wind Effects News

Page 8

L7z Zimid 20, 25, 30C, Ja#iL 0.lm/s @ 3 r—ALL7z,

FEERLFEIL S TR —~ VY A F A LA R TR
EOFHRGELMAEL 72, FEBEE CFD FlllfEDRL §5&
T R D Z 7R L 720 X 3 IZBEEGE S =D CFD
FllEE EERMEDO I L 7245 R &R 3. &7 —ALd CFD
FfEIFEERE LS TED-72AY CFD FHlfEIE—#i%
FNZFEBRE KT LT,

3) ABEIXNF—HENUELZRELLBRTERBRST
77 Y -ROREREHCBE T B
2011 FFDOHRAARFE I LI, A LETIAEIZER LT

35

Mass Flow Rate (kg/s)

0 225 1125

Wind angle (Deg)

5 BEBKIBEREDERBATR

45 67.5 % 135 157.5 180

Megative il
pressure

downwind

e
plsEERa

E

e

-
| T B

g i [ T

i
1

pressore Wing wall

upwind

N
.

in) Concept of Wing wall

b} Cmse af the room constructed with wing wall

4 #SfEERE & CFD SHH

L

6 BEECNREAWEST) ORAEE

25
*
*Ex1(1) /
5
g /
R 1] MFx1(2)
E1.5
= >
L
N1 AR1(3)
N
X 1/!/
0.5 h—/M/./
O‘ T T T T
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
BEERE(2)

M7 ZZv bREEAN EBERERBOREE



August 2012

Wh, EUCEBATIELITH S, R, EBBEOUEEC
WM ZEFR DT 74 75 RS RASINTAS BRI
HIEROBIRA D, 73y v 7 iR A RO HEHA 72 ST
Who RIFFETIE, BRIERIEEFERITREEOB D,
RS DOI B EHARD DI BT O AL Ca—, #FEN
FEMLH A, ARSI D B T vl JAR A
T =R THAHIEDH o7 K4 1RSI EREZ RS
5 (ZHIE 2 BT 7OV Call AU SR E BED A Rl 1 2 S 7
MrCHeET L7 A R 3% JRUC K0 a2 e ST A,

4 FREEXFMEEI2AHERRATBRUANG S

1 DEFSE

BTN RETIE, BNOZRRE RN 572012, —
EONREZEMNHAN LLED DD, SV AN,
FRBEICZRITON DI ENL DS, COMA, BEEICT I VR
IROFT TV FRIE SN Do HTVIBRM A7 D KRR,
WEEDRAZBI DI R TH HH—)7 T, @Y%
5720, REOIVREPD AN L72DIE K ERHFE S LT
Lo ARWFFETIE, EASHREHIIBREIASe E), EAHES

Wind Effects News

Page 9

VIR, BREDIAD T, HFEAYINSSTO—E DR EZ i
FENTEDATIFARIEET FONZDOWTHRE L 72,

ZORER, B 6 DI LREFEEE IR T T HIZH -0k
UL ERRBEGEAZ L T TR AR R —EICTEH 2L
MHHODN o720 22T, feidiaz o7 FPfl i E 2
TERL CHEERZITV, BRI LZ $ 2D T T,
E SRR AR B Z LR MEREL 720

5) hEAEIROKRREBO/-EENS - AHBTH
M EEE DO BB %

WBAL & LT A A 2B BN 2L - 1 IR 73 A
BERIEL, EBIZLoTEOMERERERRL 2. ZOMGE,
YEL7=7 > v ML, 15CUL L K2 ->THIETE,
40CUL T DK o THATEBZED S o720 F 72,
AR 1 R L8 & COH IR  C & FiA s
P il 1 B R o & TR BRIB CTEL LD
FATEIz fESTC, Heilin 2 BlioC 1 BREIER IS B AL
FAERTRIE, BB CEAIEATDAh 572,

135 100
— A DR g0y — OB N BRI g0y — BEALE R

13 |—t2k@ALrC)  —AoHMIEmeH  —oomndzmeg | 90
$
125 mg
;.. |
3 11 ¢ 7
# WE‘

B 11 0
& H
€ 1 mf
20 E
10.5 2
: m;

188 4=
10 - il - g 0
19:00 20:00 2100 22:00 23:00 0:00 1:00 2:00 3:00
B ]
8 EEHPNEBEHADRLE (BEER/KEE 55°C, 47KEE 20°C)

IR - ZRERSEF (FOY 78 3)

(1) EEKRETIIVICEIARBETOT7 7ML PEERFE

EHEEOTF RIS E DIREE

= WL OV BOMEERBIFF GO 7260120 % 7% b
ZEDJRBEA T — 213, BB RGEET AR E ST\
HEOEMIZL->TEDONTWLLGHEN L\ TEE
YRR O AR GBS EL WAL S,
ZHLZMEICRL, AL, FEBRRET )V WRF(The
Weather Research and Forecasting) % i\, Z# |-

BT — 5 RN T A LR ARL T e F/2EEELITH
TOE—r747 > FERRKAH D CFD AT 10 %%
B9 R O R 2 R R IR EOSRE 707 7/ )V %
WRF IZEZETEMRPSHHL IO E LTS, ThHD
Mt 77201218, F9° WRE A3 22 @ o J6 440 =
JEGRDOSNE 7O T 7 A )V SO E IEMIC T CE A0 %
S TBLNTED D 5o 7 2 TR TIE, Ky 75— —
TRy T T =I5 =% AT SN 7= 2 HWT,
Lz RGOSR RODHEE DI, 7 FAY— T Lo
TEEDOEHE 77 7AVvEHML, Z#hint WRFI2L5



August 2012

RS R L ORE L 720

IR ET )V WRF CTHRGESRE 707 7 AV % F B
FTAHIITHREAMEL BN GZ LI ENERELEEZS
N5, LL WRF ©OF 7 1)V b® 1+ #Fl 15 #Hk USGS
(United States Geological Survey) (&, #ii O % 51K
WZBHST, A IEHETCRBEL TS, 22 TH~4I1E
GIS(Geographic Information System) & H\VTLHFEEED
RULICHI o7z HHOR A ATV, SHICHERTT 2 3 TEREIC
SELUCHREMEL 52 252 L72. WRFIZZO
MR EZ5-2C, BRHTICBITAHIT 21T, KA
BERBIIER DNy 7T —F Lo TBIEIL /27— 5 &
DI AT o720 WRE (LB EHDERE 7 07 74V DFf
HSEZ MEtICRE §4572012, 97— 2amze
WL, 7R =G E>TERIE 70 7 74V DT IR
LN T = F LD 7 ) —T AR AT & BEIAE % H R
FTHECI AR FEx W, ZOMERERZ LTI
Rk 9%,

F9, M1 & 21EFhEn, WRFIZE-oCRMHE SN
Hi_E 300m T oo Jan] & A H O 58 A 4E E A JAE & L
725D TH b, Casel i WRF DT 74V hTH 5 USGS
O3 A FE MR NT A—F 2 W75 E R R,
Case2 13 GIS (2O LRI FHE M FTH /8T A—
W ETERERTH L, NSO NSEbNALINT,
WREF (2 Ko TRHE S AR & R O i A A0 BE I S B S
F LD TIL—FRL T D, Casel & Case2 DRI EHKEH M
WIZBEE 2 2R ST, HE 300m &) EZEJEZx T
LCid, #sREHEORE FEEHEN RELBE L LT
SR ENHENE 2572,

Case 1(USGS)

=== Case2(GIS)

M1 REOREESRE (#_E 300m)

1 0q | 1
o} © 0BS
08 ‘—00*7* Casel (USGS)
06 | Case2 (GIS)
N o
% 04 3
5 O
N OT%
[ OOO0O000000

0 5 10 15 20 25
BE (m/s)

2 FEEOFELELHEE (M_E 300m)

Wind Effects News

Page 10

WIZH 3121%, 7 FAY = HrIc &) s i D
FRE T a7 7 AV D) BERERE R T, Casel & Case2 %
9 5E, GIS ##HHL: Case2( X ) DFA, T 7+
WD Casel (f£X) & AR EEECRUE DG 2> T
BY, XWBHIMEIOE W EDSDD b TROBLEWEET
VXD R T B DR 52 7 SRR RIS B A R T DT,
GIS #HWTIN A @I H52 5 & TH %,

P ED X512, WRF @807 #h LML L% 5-2 111,
A7 0 IEFEI R - JEm o 58 A8 R R O SR T T T 7
ANVGEEHRTXLZEHLN 572,

FLff]: —o—0BS —®—WRF
400 e 400 P
350 F | 350 F |
300 #Q— 300 e
£250 :u‘:: E250 —}L J{—
1200 O %200 e
1150 — 150 —@=1—
100 —fo8 100 b
50 —4 50 —j
0 0
0 5 10 15 20 0 5 10 15 20
EHREE (m/s) EHEE (m/s)

Casel (USGS) Case2 (GIS)
M3 ERENIMETAT 71

@) EEXVRT—IVERICLZNETO7 71V ORE

EZDREBEEDREE

Al LI, WRF IZEZEMOEHE 7T 7 74 IVOFH
BAEE RN E W EDSEEIA S8, RICWRFE % v
2006 4~ 2008 AFDEZFE B H) Ot HEITo720 FHEA
FATKT L7 TR = HTHAT, WO ORI 70 JH oK &
BEOSFE 77 7 A VR L 72 20— H% K4 12777,
JGRMEAS IEO A IEF R, A0S0 TH D LA TR
LTWh, ZO7a77A4)VidH E 1500m LT TR R
MBEEANOR), FiLdh) EZeciddem (FE2 S~ Om)
EoTBY, BB EFOHERIEROMEN R T»
Bo WFRAHT S 1 200m F2 R F CRUEIZIE ML T\ 5
2% FNEN L2 CIIEGEI LR L T\ b,

2300 * | Inlanc
& \Vielooky imah
200H | b | & Tewgerwiors 1C)
153 |
. i
1850 | [
- -
S
£ it 3
Ll [ -
-] 1
E 000 5 L
o s

-;III % 0 ¥ 14 '-IE a 2 W I
E-H Valocity {mfs) Tosmnparature {C)

X 4 HENLERBRO7O7 711



August 2012

Q) THEADTEEIEZHNRELAFFFRRNIZD

Large Eddy Simulation

#HWHOL—b7A47 N, FEFEOBRTHY, 5HED
WA EN AN D, FHROEEITREEIAEFH
DB TE LD, THL-MEIZH LT, e
TN HNTE72 RANS E7IVIEFREA N
EHTEREENTEY, Large Eddy Simulation (BLF, LES)
DOERLSHIRF SN TS, # T X A 55 R C o 2k
W, HA B L EUCXT 975 LES O F RIS EIZDO W T,
RIZT R RRRED 2 ST R\,

ARIFFETIE, F9 LES I B L4250 AZ B R (EE
EELREEBOWE) OEKFEELT RILVFHIIL
AT SIS R DR L R \WBIEIX I Ko TRLI B g 2 56
X TV (X5 D Case-a) &, PR HIE CTJE
WIS R Ko Tl A 38 :E 385 ([ Caseb) @
MHEERA L7z A2 L7200 AZS B R & R S B fs R &
DI EIX 6 1278 T (EDHFEME, FLitT v F—,
PIIREE, IRELBOBREERE), Case-a, bMEEL4A
RENZEBRAERE IKBEHLTBY, SR AL )R-
I HZENTEZ,

WIZAER L 72 AZEAZ AT, 7128389 %
AT IX NGRS T O BILEL - 54— HEHIC B 9% LES

Case-a:Precursor method

X5

RAEBEDIER T &

7 #HHEXETIV

Wind Effects News

Page 11

fif BT & B SE B FE R L 720 FERO—BIZIX 8 I1T/R T,
LES I3 HXAD (FRZ e > TEELRIFENID ) Hijk
W (KUIAMET 5055 0mb) %, RANS E7 )V
AHEIZECHHLTWS, ZIULZLES AN —hF v =
ool 7RO TAET BRI %225 03 x IEE
ICHITE WD EEZLND, AN = Fry=Fr
YhO—VR) 2= 2B R TORA - 22 5=, A
TR E RO ALY, LESIZAM) = Fr=F>
R TOEGIEFUC LA B[ EDOEH G BRIV EHH
Lkl olz,

4) BHHXICLZBBRASHDEE

HRTHE X AN 5 A M B O BE L, BT RE DS
RO MBI ERE T VIR DI ENTEL, 20D
xR E R I EH R ORI 75133 TH LA
FEAE DI T F v ) E—EFVZIZZ D EED G E RSN
TIEW v, FXTAIZE TR, #RH R HRKEANDR
TBIEERZER AL ST XA— 7 DR E LTIl %
v/ E—ETFT VICHAMALZEEHE L2, T DH—
BB LT, RS BRIC X0 ER T RE SR B i
WCMAT SR EATIR L 720 X 9 WA F2ER IR D — Bl %
TR L B R O PRI 2 B L 7o WA A T L,

1
L O Exp O Exp O Exp H O Exp
[ ==case-a =—=case-a | ===case-a [ U7 e==—case-a
[ =case-b ¢ —case-b —case-b = case-b
; o
0 04 08 120 001 002 003-12 08 -04 0 o 005 01 0.5
<u>/Us KU (<0>-0,)/A® 6y/A®

6 ML RAKEE & KER & DLEE

RANS —LES © Exp

3 (?_(}5 <c>/co

2

1 (o}
=
S0

-1

2

3 - :

HREER
2.5 0.5 XH 15 3.5

8 HMHXADREDKFEHH



August 2012

BREONZEGMBERETHHL VA, ZOSRETT
WH X AR LTV I 7Oy &2 _"TWh, 7Hy
I OFSREEREY 6 M) TEBEERLEDEH SO
XSO E B AL S 720 A o0 JE, LA T T & AT b T o>
JEGER 531 & T B AT 7 {7 L CAS IR T i s B xS L
MHDEXELIEIZKY, BRI EAEPLZERAEZDS
VAVIZZL00) SR/ A Ve 3 oY

9 RUREERIKN

7272 UG SE 5% LB 4 D IEM R 2> 5 22 55~ DR i
BURER AT 5 EIIWEETH D, KO nE
REEYDORr —HHS LI TERV, Z2TH Re
BETVE 2 CFD AT O i 8dmE Tk g~ -
RLEGSEERE DI X0 FERRL 72 1T, CFD 2 Wk
TMBMEERZPTRLZ e L7z, K10, X 1112i% CFD f#
T At 5 & BT 2 B s SR L DL O — Bl % 7R 9, T 12T
HIZEL—FLTBY, Lk CFD 2T 4 0@ E
MHZEEANDOX TR E R Z IS L L LT,

0.6 0.6 "—
0.5 Experiment i ,.\0'5 § .
- o CFD b é Experiment
Eo4 204 ° CFD
z : CNN
E 0.3 é ;0,3 g
§ 02 g 0.2
5} >
g 0.1 0.1
0 . . 0 oo ool |
-0.5 0 0.5 1 15 05 0 0.5 1 1.5
Ut (T-TYATTy)
(a) BED T (b) BEDH
10 CFD &R & BURRERFER DL
BE—HOHRETIL BT OEDNHIHEHRET IV
3000

B Experiment
O CFD

ST

BRkE25% EREI% BERRE % BIRE2% BEREI% @R
11 NIV T W RERER D LEE

NIV REMEEE (W)

Wind Effects News

Page 12

1212 CFD f#HTIC LY K724 BETH 7> & DX i Bz
EHR (CHTC) O—Blaindo B XoTH iiBRE=RIE
RECERDIE, MOVGE B> T IR Rz~
IR LT ED DD D,

40
_ Windward wall
Q .\.*'\I—I—l
N° 30
E Side wall
E — =+
& Roof
E 10 EZ;L'A“E e
Q
0
0 1 2 3 4 5
Horizontal Distance (m)
12 BEEmHD 5 O REEER
HTHEIXIZRE, LA VAR, KELEER 32812

AL ST CFD T EATV, BT A= DORKEL
TR BRI R — PR T SRR E L 72 Bz
R ST ERIIUTOEBYTH S,

Nu, =11.9+0.82Re, """~ 6244, +4.0H +0.15Ri

ZZT, NuJ3RAT Xy v Mg e i si & F 4 i
KICED) Re \ZLAVNVARL, 2, \ZEEER, HI@EWESO
1E52%, RilF)F XY —FVThb, K13 121FFRER,
WZE BRIy 2V N Nu, & CFD fATIC & D Nu, EDxf
IBERT, MFILI—FHLTBY, RERDT LMD
ENdze FRENIERITT T A=F 2 HVTERSITW
57280, HHWDHAT = TOX A ERZRKOLIEH
T&b, ZOWRENE WRF O#fTHF v/ E—E7 I
Bk, FZ LB MEEIEEREEZ AT, ZORRE T
M AODEKEETH L, TORERSNI R EE kR T

EEL TV TFETH Do
500
y=0.99x +0.52
g o R’=0.99 /ﬁ
E
:l*' 300
0
520 2325 —2D
ik T—anTovk
g T3
0 T T T T 1
0 100 200 300 400 500

CFDA 3R &HT=Nu,

13 EBEHX & CFD » 53K 8 7= Nux DS



August 2012

Wind Effects News

Page 13

The 7th China-dapan-Korea International
Workshop on Wind Engineering 2iNiR&

HEF: 20126 B1H

215 : POSCO International Center, #IBE, #E[E

Ho R L7 — 2 a7 (B AFNME R ) A 2012
£ 6 H1H, #[EE? Pohang University of Science
and Technology (POSTECH) IZBW TSz =
DR, TR T35S 21 4 COE 7u s I 404
T 2005 fFICHE A T4 38 (JaWEIK, HAR T424%
JAWE & T5 4% WEIK ICHBR T2 SR ) L L
THEY 7V THE LR FHEESNTESR, #Hilf 71T
Y ORETHER VEMENZH 57275 HAREEEOF:
B THEREIIC B ST E 7z, WEAE, TERKEER SEF
FEHIT JaWEIK6 2SR SN AzB31S, FREIOBIZEE DI
SO HHY, KR SPEOM LA IFEE S
TOZHEMEFHFIZER Lz, &b CJK(China-Japan-
Korea) D&% ETAHZ LI, XT-E) = HEMOE T
F B OB DY LT/ AY — bt o72,

SRR, BEE T %4545 E O Prof. Sang-Jun, Lee
(POSTECH) DRI TIAEY, ShNEIHGADEATRINTZ
%, 211 (P 7 M BE 8 1 HA 6 1) OFEN D7,

AREFEOBMEHIZ, POSTECH 728, #%37. 50 SELINOK
ETDITYX T TR o728 DIEEDNDHY, Lee HiZ
B = 2—ADKEA % 2T 72 POSTECH 1% 1986 7% 37,
DEDLOTHLWKRFETHY, HEK 266 N\, FHAH, +
#8 1414 A, KEEBE 1870 A (2012 4EIRFE ) e LRI
EIEBRBRVWKRFTH LD, TRTOFEITH LTFAERR
ANT 2 T ERDERDGZONTEY, BT HENRE
REZHERFLTWLEDIETH D,

LDHRHC TR, BEEINTIIME— ORI g FEBR %
& Lee HIZOWIFE 2 ORI FEER i ik DTz,

1 CJK-Workshop £INEEEEE

D MEHIIREERIER CHAE DB CIK BINEL S




2012

August

3 RRRRREFEOHRF (1)

Wind Effects News

Page 14

4 ARBKREZEOET (2)

The 5th International Workshop on Equivalent
Static Wind Loading Bk &

HEF: 20126 A 2H

£18 : POSCO International Center, HIB, &&[E

2012 4~ 6 H 2 H 12 The 5th International Workshop
on Equivalent Static Wind Loading % & [Ej#i JH (2 & %
POSTECH @ POSCO International Center (2 CRiff S
Nize K= av 7, HRORAFAMHREAERE (JST)
BIOHEORERARE ST BS (NSFC) 23AZEL 72
[HA—EFZERS T [BRBEOR 4 K OV BR B AR (a7 B AT
ROMEOT2OORFFAMN] OFEIFETaT =7 b [#E
TRHAIERIC BT L5HE CUIHR) KEA 37 0
FEAI & ARANEAT ) BRI Sz, R TEERE FEA
2 LA RN HED TSI FEZE 7T 2 7 b
DR E xR IR T WAL IR O R SEE ) A7 AR g

O—BELTHESNZZDOT, 5 1B RifEORIFEK
8 2 MHIEH UL, 4 3 IBIFAL Rl R,
5 4 IR SAB S FE AT L 4R 12 2 MR ST Ao
WFFERCRFERITIE-T, E & HAYRA 5 Hr s A
b, TOREY77aT=r bOWISERIEE D TH
, HAMDS 4 47, mERIZ»S 9 R DS ED H o720 72,
A THF—N—E LTEML IR GER A ORFEEIZ > 57
7y b1 OFEHEGEICBE L 725K BB T CTE
il WRGFEHES TNz, RENIARILFEFE 7107
FLDFRAMHmERELT, 2012 4 11 AIZE HETHMES
HTE T b,

1 £i§ &% - 7= POSCO International Center



August 2012

Wind Effects News

Page 15

B Iab—=2aveHRTFAREICK 3R
VAT LOBEFEREICHAT 3 HMA

1. (ZLSHIC

AT AL, BREMEOELC N BE BN LD
B AN LT, ENERREEZITEOMEICHRTZE
MER SN Lo BNIIBEOMEFRLZ, 71— RNy 2§
IZEoTITbI A7z, HIfH/ ST A5 OREIL, EHNIRE
FEDMEFH SRR E B T, L LEIE S5 2—513,
OB CEATEE RIS XY, RSN D0 K5
HDVFETE 720

R XOBRNL, BRI AT LY I 2L —F B,
JE5EH CFD LM EFEIZ LY, HlfH/ ST 2A—yDiE%
TV, Bl ST A= I ARZD LT R ERTHI LD
Bo R lL, BINZETY AT LY I 2L —FDRESEIZERL,
ZEFERRET N DR BIEEREEL, BIIYZET S ATLY 34
L—%LIEE R CFD LM AN RIC XD, ENIREFE
I ST X—=F AR DEN L Z L ERBEEL 720

2. BRI ZATLYI AL —FDBELREE
BIZET S AT LY I 2L — Y ORESICEL, GEED
ANE =TT T IVORE LA Z T o720 £, IRAKTE
P EE YN Iyaryrr BERVY ENE
FERRET R E DZEFBREEET IV Y BT AT LY 32
L—%EIEEHR CFD L OB 2L 720
21 SBHEEICIVETIV
BERDEHFIRIAIETIL, FENEAREEC X 53,
HHEIELS, TIANBFEER/NTA= L35 1 B it
Ko B L A S D TR SN D, FEHlED
HBIC L BMFERAT o745 R, TEROTHIBR IV ET
WL, UTOZERIZ IV EHEREESEAL T2 L3O L
o770
1) R ESICBITS, EROGHFIEI AT T IV OB
B CEBEN TRV I/ VARG K& DR
2) IANVKREATENE 2O EHIIBIT 5L &2, HER
OEHIBIRI ANV ET NV OBSFHETEE SN TV
W, IAVERANSHA L72 N LY KO #E5E
ZIT, IANVRAKEER LY KEFEEOREREEL
TUCEETIVERBEEL 72,
AR B R A SERMEE DA B 112, 28R
FERT SRS EREE OB A K 212, &AM TR

Elg 8k

fEE ERMEE OB K 3 127 T, WEETFLVTIE, 58
FEEEDSIE L CWB I EDShh D,

10 15 20 25

KRIfE(°C)
1 RAEEESHEOLE (AKEORE)
25

FtEIECC)
S

ie 15 ORRETIL
AREETIL
10 1 ;
10 15 20 25
EAlfE (°C)

2 FRAfECFEEOLER GXEEE)

16

IS

HHE{E (g/ke")
~

O
10 oo OREERETIL
ks WHEETIL
o I
8 10 12 14 16

EAIE (g/ke')
3 FHEMEEEEMEOLEE CRXAMENEE)

22 BMEAIRFLYI2L—LEIEER CFD DERK
stEIE
B2 AT LY 32 L= EIEE R CFD L0 R
i ARSI REIOZIHELE, TR7 74
VLTI I HEE LT



August 2012

[ mwmmer7Ls 32— a0 GHERIMO. 05sec B

£ L /T
HE7 7 A JL A (R 15e0) | [ =7 £ )L B (GEHiME 1sec)
Pt D P AR
T BEEE R
4 1 T

JEeE OFD (RHHIFHIFRE 0. 05sec EE)
4 ERFTEOHE

3. BNEHEIATLYIAL—SEIEER CFD EDER
STEOKRIERR

31 RITEE

RS N OYGRE L 72 28R s 7 &0, A A= (X
5 DN BT IMLLIZ. FEERL 7B AT LY
2l —YarEFLVEM 62T, A LA EIIKE—
KRG RERALC0b, 22 TENET VL, &R
G LT HEARFE—HARONEER R m OB T TE 2w
EEZIJEEH CFD & L7z

H/ 3HER
B

3.2 TRIATLEEFEOBERMEDRKREE
FERMBOENIEEZ AN Frrse, ZNRE

IR EEREM L 720 Tk X025 AR BRI 5 A

INTA=FH T, BIZERT AT LY I 2L — S LI

Wind Effects News

Page 16

CFD &g EH ATy, =N BE & 2% Ja it BE D FE I il
ERMEMHZ IR 72/ R 2 710”3, &Y, FERflE
FHEEIIBEAR—B L TBY, ZEH T AT LOE R R IED T
BIA, BRI AT LAY I 2L —FEIEER CFD L
ETRIC IR D DR T & T2,

3.3 EWNEEAMEHIE T — 2 RBOWREE
B2 AT LY I 2L — 2 EIRER CFD LD ET
HC SEWNIED L E T A N BEFR BRI 87 A — %
2R, Ko7 Wim IR ETEH 8T A — 5 2RI
LR LR CCENIEE D 28 T 2 RN L 720 X 8
VRTENNZ, ENREALET DI EEMERRTE

4. £&O

BIIZERT AT LY 32 L — Y OBERIZKL, HERET IV
DG LA EAT 5720 WHIRERT AV E =TT IS
BLTIE, dERETVEREL, SHEBEOUEEN N,
22 AT LR R ETIVALL 2B Z2 IRV AT A 32
L—%E3kEH CFD LM EH AR EEL 72, Bhy22i
VATLY I 2L —FEIRER CFD 0TIz LY, 22
AT LOBIFFEDO B/ T A=Y DREERITR
B EHHGRETET

- o O S O e e e e S e R S S S R e e e e e S S S S s

il i) = ;
— —'—’i. — — =% -
I! ! 10, S0 mm :' :
I||'-= — — ‘JC E
| l. .:nlm::ﬂr : E
it Y N e g A i
] Ij-a" v : FEEHCFD ' i _E _.l_ ;I
| N
P [ 1
:T' i h
EFILEER | —
|

5 AIRBEZEDERAL T LEETIVLEE



August

2012 Wind Effects News

f#hE?}L= o]

|!nw»;ty#£;»
—

=
umacAEFA| |(EEHEETA

%4 -SFTISAETA

. FEl
%,

P38

ERAEZEREHET L
g EREHETEBGETA
o) -pi
AUEzEaTN -
EHHETN
AR i EJ
F
]
| l#!il!?;j
EA=EEMHETN
M6 EWZHEIXTLYIaL—Ya ETI
40 3 40
[ —#Ed —=Ad | [—tiwm  —swu |
o L [ \
35 P T T =
_ | 3 ]
830 Eso — — —
.M %3
8 25 Ez5 - i S
& i
#
20 20 |
s . | | . | | |
0 400 800 1200 1600
B (sec) 0 400 pepn 800y 1200 1600
X 7-1 EEMEEESEEOLES (FEEE) X 7-2 EAMEESHEEOLEE (EREE)
40 = ‘-é— ‘ Il i 40 T T
_—HEfE —jﬁﬂL\ ‘__ﬁgﬁ _Tiﬂﬁ‘
35 35
I . A ]
E(ao I 8 30 E L Il
e i —
,%25 — — Ezs———‘—«l»—
| N U c
20 [— — — 20
o I — 3 o
0 400 800 1200 1600 0 400 800 1200 1600
B5 M (sec) B (sec)
X 8-1 KEMEEEIEEDESR (XKEEE) X 8-2 XEMEELEIHMEOEE (ERNEE)



August 2012

Wind Effects News

Page 18

Application of ventilation indices to evaluate
ventilation efficiency in newly-built urban area at

pedestrian level

1. INTRODUCTION

In China, urban ventilation efficiency is becoming an
important concern because of urban heat island effects and
serious air pollution. Many researchers have studied ventilation
efficiency and the distribution of pollutants within urban
domains. Those studies can be categorized into two types:
(1) meso-scale (regional scale and city scale)™ and (2) micro-
scale (neighborhood scale and street scale) . Through both
experimental and numerical methods, countermeasures to
improve urban ventilation performance have been considered,
focusing on modification of urban design arrangments such as
road width, building height, and building array.

In developing countries, many new areas in suburban zones
of cities have expanded to meet the requirements of social and
economic development. Due to limited land resources, newly-
built urban areas still need to meet various social and economic
requirements. For example, total floor area should be firstly
satisfied. Under this restriction, it is worthy systematically
investigating the effects of urban building arrangement (such
as building coverage ratio, building array, and height variation
of buildings) on urban ventilation efficiency in order to
practically guide urban ventilation design in these areas.

The CFD technique with the standard k-¢ model was used
for the evaluation. A simplified urban block model of a typical
existing residential area in Shanghai was adopted as the
reference case, and urban parameters such as building coverage
ratio (BCR), building height (H), passage width (D) and
building array were varied. The urban ventilation efficiency
was evaluated by spatially-averaged wind speed ratio (VR,),
spatially-averaged normalized pollutant concentration (C") and

visitation frequency (VF).

Tingting Hu, Ryuichiro Yoshie

2. MODEL DISCRIPTION

A simplified urban block model (Figure 1a) was designed
to represent a typical residential area in Shanghai (Figure
1b). Figure 1lc shows an enlarged view of a center block in
Figure la. The computational domain contained 8§ blocks
surrounding the central one. All 9 blocks had the same
arrangement. Each block comprised a total of 72 residential
buildings (48m (L) x12m (W) x18m (H)) with 6 stories. The
building coverage ratio (BCR), representing the ratio of
ground floor area to lot area, was 40%, and the floor area
ratio (FAR), representing the ratio of total floor area to lot
area, was 240%.

To compare the ventilation efficiency of different urban
patterns, other BCRs and arrays (Layouts 2-18) were
considered, as shown in Table 1 and Figure 1. The BCR was
changed by increasing the building height while keeping the
FAR constant. The lengths (L) and widths (W) of buildings
were not changed. The passage widths D, and D, between
adjacent buildings (shown in Figure 1f) changed with BCR
and building array. The main road width in these models was
20m for all cases, as shown in Figure la.

Wind conditions at pedestrian level in an urban area play
an important role in the dispersion of vehicle pollutants,
diffusion of heat, and ventilation of buildings. Therefore, it
is necessary to understand the pedestrian wind environment
around buildings 0-2m (z) and to take them into account
in urban ventilation design. A uniform pollutant source
assumed to be a passive scalar was generated throughout
the pollutant source volume (PSV) (0-2m (z) volume of the
center block), as shown in Figure 2, to simulate pollution

from residence areas and vehicles.
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Table 1. Parameters for all layouts
Layout H (m) BCR (%) Array Layout H (m) BCR (%) Array
1 18 40 A 10 36 & 72 13 LH
2 36 20 A 11 54 & 90 10 LH
3 54 13 A 12 12 & 24 40 SH
4 72 10 A 13 18 & 54 20 SH
5 36 20 S 14 36 & 72 13 SH
6 54 13 S 15 54 & 90 10 SH
7 72 10 S 16 36 20 A
8 12 & 24 40 LH 17 27 30 A
9 18 & 54 20 LH 18 27 30 A
Note: A: Aligned array; S: Staggered array; LH: Low and High spaced array; SH: Staggered Height array

Take layout 1 (BCR=40%, Aligned array) as an example:
Pollutant Source Volume (PSV)

Location:0-2m (z) volume of center block

Size:326m (Lg) -326m (Ly)-2m (k) (Note: except building part)
Five surfaces of PSV

a. Front (Windward surface)

b. Back (Leeward surface)

c. Left, Right (side surfaces)

d. Top (upper surface)

Figure 2. Pollutant Source Volume (PSV)

3. ANALYSIS INDICES

Three analysis indices were used to evaluate urban
ventilation efficiency for all cases.

(1) Spatially-averaged Wind Velocity Ratio (VR,)

Spatial averaged wind velocity ratio (VR,) is defined as
the ratio of spatially-averaged wind velocity at pedestrian
level to a reference wind velocity ™, and is calculated as:
VR, =U /Uy )

where U, is the volume-averaged wind speed in PSV (m/
s) and U, is the inflow wind velocity at 10m height (m/s) in
this study.

(2) Spatially-averaged Normalized Concentration (C")

C'is defined as the spatially-averaged normalized
concentration, and is calculated as:

C*=(CxU, W)/ @

where C is the calculated spatially -averaged concentration
(kg/kg), O is the pollution emission rate (m’/s) and W is the
building width (m). W is constant for all the cases (W=12m)
in this study.

(3) Visitation Frequency (VF)

VF represents the number of times a particle enters
the domain and passes through it ™. To calculate VF, the
following equation was applied:

VF=1+Aqp/q, ©)]

n -
A‘?p,in = _leAf (Ejﬁin,i + c;u;n,f) @
1=

Where p is the air density (kg/m®), 4, is the inflow area of

cell face i (m%), C; is time-averaged pollutant concentration
at the boundary of cell face i (kg/kg), I/Tin,i is the time-
averaged normal inflow wind velocity of cell face i (m/s),
and 7 is the cell number at boundary surface of PSV. le is
the concentration fluctuation (kg/kg), and ”{n,i is the inflow
velocity fluctuation (m/s).

g, is the pollutant generation rate g, =PSV*S, (kg/s), PSV
is the Pollutant Source Volume (m®), and S, is the uniform

generation source strength (kg/m’s).
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Figure 4. Definition of D and '

4. EFFECT OF PASSAGE WIDTH ON URBAN
VENTILATION EFFICIENCY

The effect of passage width was investigated by adjusting
the widths of two passages D, and D, while keeping other
patterns constant. The two layouts depicted in Figures 3a
and b shared the same BCR (30%), FAR (230%) and H
(27m). The only difference between them was the building
distribution. Layout 17 was arranged in 8 rows and 6 columns
and Layout 18 was arranged in 12 rows and 4 columns. As
shown in Figures 3c-e, layout 17 showed larger VR, and
smaller C"and VF than layout 18 for 8 = 0° and 45°. This was
because of the passage width D,. The larger D, in layout 17
was helpful in bringing more air into the PSV and improved
the ventilation efficiency, while the smaller D, in layout 18

hindered the entry of air. For § = 90°, layout 18 showed larger

VR,, and smaller C" and VF than layout 17 because of the
larger D,.

5. PRACTICAL DESIGN PARAMETER FOR URBAN
VENTILATION

A general parameter needed to be considered for practical
design of urban ventilation. We firstly thought building
coverage ratio (BCR) could be a promising candidate
according to the previous studies of Kubota et al."” and
Yoshie et al. P The relationships between ventilation indices
and BCR were investigated and are displayed in Figures 5a-
c. However, contrary to our expectations, it is difficult to find
a strong relationship between building coverage ratio and
ventilation efficiency indices especially for VR, (Figure 5a).

Bady et al”. evaluated the effect of non-dimensional passage
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Figure 5. Comparison of effects of BCR, H/D and PR on ventilation indices

width ratio H/D (D is the distance between two buildings
(m), and H is building height (m)) on ventilation efficiency
indices of a domain located between two buildings. It has
been observed that with the increase of H/D, the spatially-
averaged pollutant concentration increased and air change
rate decreased. Following this finding, the relationship
between H/D and ventilation efficiency indices were then
investigated (Figures 5d-f). In the figures, D is the passage
width perpendicular to the wind direction and H is the
average building height. For all the ventilation efficiency
indices, H/D fails to be a practical design parameter since
the correlation between H/D and ventilation efficiency

indices are very low.

To improve the correlations, a modified parameter which
we call “Passage Ratio” (PR) was proposed. PR is defined as
follows

PRz(B)x[HiD' ] )
F +D

1 2
where D is the passage width perpendicular to the

wind direction (m). F is the width of the windward facade

D

1

4 —
D, + D, is the

perpendicular to the wind direction (m).
adjustment factor.

In Formula (5), the values of D vary with wind direction
and building array and F changes with wind direction. Their

values are determined as follows:



(1) Non-staggered array (Figure4a)

For 6=0°, D=D,; F=F,

For §=45°, since the ventilation efficiency for =45° is
very similar to that for #/=0° in most cases, D=D,; F=F

For 6=90°: D=D,; F=F;
(2) Staggered array (Figure 4b)

For 6#=0°, since there are two passage widths
perpendicular to the wind direction: D,; is the larger one and
D, is the smaller one, a integrated passage width D, was

defined to consider the effect of both passages:
D,=(D,xDg)"” ®)

In this case, D=D,; F=F

For 0=45°, D=D,; F=F;

For 8=90°: D=D,; F=F,.

Strong relationships between PR and ventilation efficiency
indices were found as shown in Figures 5g-i. With increase
of PR, VR, increased while C" and VF decreased. Therefore,
PR is more appropriate and applicable as a practical
parameter for evaluating urban ventilation efficiency,
which is beneficial for examining basic schemes of urban
development. However, the aspect ratio of the building
model was fixed (L/W = 4:1) in this study, which is typical
in Chinese residential areas. The proposed PR may not be

effective for other building geometries.

6. CONCLUSIONS

In order to investigate the ventilation efficiency of newly-
planned residential areas, CFD simulations were carried out
for various building arrangements. The ventilation efficiency
of the different cases were evaluated by spatial averaged
VR,, C*, and VF. Large passage width improved ventilation
efficiency. Practical design parameter (passage ratio) for
evaluating urban ventilation efficiency, which is useful to
examine basic schemes of urban development was proposed

based on the calculation results.
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