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Abstract

Urban environmental problem became one of major issues during its urbanization processes.
Environmental impacts are assessed during recent urban planning and development. Though
the environmental impact assessment considers meteorological impact as a minor component,
changes in wind environment during development can largely affect the distribution pattern of
air temperature, humidity, and pollutants. Impact assessment of local wind is, therefore, a
major element for impact assessment prior to any other meteorological impact assessment.

Computational Fluid Dynamics (CFD) models are utilized in various fields such as in wind
field assessment during a construction of a new building and in post analysis of a fire event
over a mountain. CFD models require specially formatted input data and produce specific
output files, which can be analyzed using special programs. CFD’s huge requirement in
computing power is another hurdle in practical use. In this study, a CFD model and related
software processors were automated and integrated as a microscale wind environmental
impact assessment system. A supercomputer system was used to reduce the running hours of
the model. Input data processor ingests development plans in CAD or GIS formatted files and
produces input data files for the CFD model. Output data processor produces various analytical
graphs upon user requests.

The system was used in assessing the impacts of a new building near an observatory on
wind fields and showed the changes by the construction visually and quantitatively. The
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microscale wind assessment system will evolve, of course, incorporating new improvement of

the models and processors. Nevertheless the framework suggested here can be utilized as a

basic system for the assessment.
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Fig. 1. Wind fields (shading: vertical velocity) at t=80min at two heights with surface heating observed by Terra on Apr. 17, 2004.
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(dxf oY PAE A 4= Sl AFAR AT Al
2SS &K, 2).

APAae A8 Eeste] At 7Heotes
goa Ex| /N AE A% G 7| EES] #Fo
7Hs3tE S ahlh, A M5 =S 9l Wy
gt & CFDEFoA 2 AbgatA 2 og A=2l
a2 BYS FEske] AR o] uf ZF ARy
o] 917, =, AA =wdl W= AREA A
A 4 oot ESE o] AAE AR AME F2
CFDE¥ ol ofye} H3id of2 myoAe Ab
§3 5 == ASCII HHAE 1t 4oz 7+ 4
o] Ay A AE wolg A= shoirt,

3) 9FO 29 27} st uker

deiaro YT S I PR A
A 2glo] A gho & Al g ofof 3 *}%POE— ik
9 A A 9L 91% 4 58 Y, GISES o4
3t & o thofslal Qe ool tigk A, 4shat
7} o1 olu]z| A&7 £ thoFst Z7kAel dA
ARE 0§35t §JY AR 20| T4 Solt},

3. CFDRE0| 2748t Hiaials @atmy}
) #E7S olget 2y 75 Al2H
27] w9 A TH4efl A8 A EE DEC

workstation©| 13, HAFE dol= ELEZHo|}}
/\Mﬂ u}al—xk 2y o]ﬂ_s} u}%}-‘ A 93

et 1

g Ao = TS £AT ol FF A=t T
&of disto] ojoF s}A|g, DEC

Al &3t
workstation 7§ B0 A= stEfole] F24
ZF e S 9 F50] eAHeR fEHER B
Fo| 75 Alztol mie- Al ? Flg Am A
ZALERY By A 3 Al o]=2
718 Z AN Y S, 5
& A2 Ao] Fasiy %‘”ﬂ
TdofA FLsHA A = ook 517
L5798 7hs = 7 AL Qi

ol #AIE sidstr] fstd 71 3H wHAEE B
S Asdtd BY AE ALES st of
AEdoAe FF0 F5 dA0d e o2 53
2l Alo]AF 71447 Cray X1E 4ol A g wof
T ¢ YRS KLY F5 ALHE 25} 51

3 SFRTE.
2y 5 AL 99 A3 1271 Y vl

gAES] 23o] 7|2 Hh o 2l 10047 olj\o]—i
1=




S v e A
B3 JIFY e
2006, 2007, 2008, 2009). 0:]7]/H

o] /LR Qg wke BEA 9 E‘iﬂf’ﬂ
371 A 27H%

B4 SO ASEE ABR A
AeFe A7 Y3te] AR Y
240 mx160 m WS =& 7
Aste] Yt ArHFig. 3). RIS FE5H]

278 Table 13 2}, ¢lg F3e

i

Table 1. Experimental conditions of the CFD_NIMR_SNU model
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Table 2. Simulated wind speeds and differences depending on the existence of the new building and inflow wind speeds by

CFD_NIMR_SNU in the case of west wind

Input Ims’ 10ms" 20ms’ 30 m st
Wind o1 WS g WS g WS g WS
Field New Building change New Building change New Building change New Building change
no yes (m sH ) no yes |(m/s) (%) no yes |(m/s) (%)| no yes |(m/s) (%)
Mean 0.9 0.7 -0.2 9.2 7.6 -1.6 18.3 15.6 —2‘71 274 | 236 75‘81
Wind ms' ms’ ms ms
Speed -27.2% -18.4% -15.0% -19.2%
wWs)

Table 3. Simulated wind speeds and differences depending on the existence of the new building and inflow wind speeds by

CFD_NIMR_SNU in the case of NW

Input 1ms’! 10ms! 20ms’! 30 m st
Wind g WS g WS o WS o WS
Field New Building change New Building change New Building change New Building change
no yes |(m/s) (%)| no yes |(m/s) (%) no yes |(m/s) (%) no yes |(m/s) (%)
Mean 1.0 1.0 0 9.1 9.3 +0.2 18.3 18.6 +0.3 274 279 +0.5
. 1 a a a
Wind ms ms ms ms
Speed +0.0% +2.1% +1.7% +1.6%
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