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ABSTRACT

This paper is directed towards a deeper understanding of pollutant dispersion with
respect to various simple building configurations by using the commercial CFD
package-FLUENT.

Taking an isolated street canyon {open country roughness and urban country
roughness) as an example, a two-dimensional numerical model is developed to study
the three basic problems in the simulation of the flow and pollutant dispersion within
buildings. The three basic problems are the determination of suitable computational
domain, the optimal k—g turbulence model and the choice of structure grid and
unstructured grid. The RNG k-¢ turbulence model is found to be the optimal
turbulence mode] in this kind of approach.

A two-dimensional numerical model with RNG & -¢ turbulence model is
developed to simulate the wind flow and pollution concentration arcund single
building and parallel building column configurations. It is found out that the pollutant
diffusion is determined by the wind speed and local turbulent diffusivity. By arranging
the position of buildings, the area of high pollutant concentration can be reduced
efficiently. An optimal numerical simulation strategy based on the two-dimensional
model is proposed to replace the three-dimensional numerical model as a prepare
approach in some conditions. After the two-dimensional model obtains the optimal
plan, the three-dimensional model is used to check up the above optimal plan of
two-dimensional results and determines it finally.

A two-dimensional numerical model considering line pollutant source is adopted
to simulate the pollutant diffusion within three positions of nine buildings
configuration. The optimized building configurations for pollutant diffusion are found
in this research.

The population dynamic model of virus infection is introduced in the air quality
model as an unsteadily pollutant source for the first time. The virus dispersion and
possible infection area are obtained. A virus alarm system is established. An inverse
mathematical method and graphics recognition technology are proposed to determine
the parameters of non-linear population dynamic model with known experimental
data.

KEY WORDS: k-¢ turbulence model, building configurations, diffusivity,

unsteadily microbe source
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BT ESE R B, BTREMEINS, REERGIHZRRESKT,
7 BE ST H R P VR AR 10 2B RS M A T4 . B RTAO T LB e 1 iEE A B
RRER, TEATEERX EHTRETED,

FEERERUT SRR E BRI R, TR RIEX AL
MRERMEUMRELALE. HP LES FEL Bl CFD BFANN AN #R AT —,
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FRFAFLRX FZE BRRN

TS
— ' |
HE¥EHR (DNS) E-E: 2 gLk
KEHRIAH: (LES) Reynolds *E#5i% (RANS) Yot Fihik
—— ]
Reynolds f7 /1 # R
T
RNG k-
Reynolds B 1 5 2B (RSM) |$ ‘_ ﬁi F_ Gl 82
Vil il il ] Gtk e BE
LB H AR (ASM) = B 2
z z g — Realizable k- £ #(ZY
| | RbErEEL

25§ A AR ik R A i AR Y

H-ARERTEREMRTRN A EUASHRES P UMM KR, B—F
0 ER U HE RS RN B)E A HRNRIIES), BT LA X R x i B
ERDULER. BarReERFN 2 RERE LREaEs, #Hpg R ke
WS W E, MARERRUESLHRARR . AR, Sk
HiE 2B XK TN AER.

Reynolds F#Ji% (RANS) BRBHMEAE ZXAN—HFAE. EXE
PSR AR WRRT 4 Navier-Stokes 7 #8, A IMEMN LK Reynolds H1E. AT
BT DNS FEMTE B RN EE. ATRLHENARETRIFNAE, £8
B ER B AT Z K B ER  i.

EENDREATE, XohEEN N EEHREER, RRER Ry
IE4ER TR AR BT A bl B I F
EENFE:

auf
—L=0 21
axl

Bu u, ap *u d —
et pU,— =t p————p—( U )+ (2-8)
A, ﬂalal paj(ufu,) P8,
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REXREPTZURN F_F BighEh

ORI R B e A 38 VR R T, TR ACR AL 28 S ) R R B R B Y
#, BAHEGRBETHEXMHEME. RIHENRLFRT Boussinesg
REMPEE, FRERYTERNISTPHEEHENXR, B

—  (ou, 04, 2 o,
—puu. =gl —L LD ok —Lis. 2-9
M #‘(ij * fo) 3( M o, 7 -9

X, p hEhRE, u HEIEE, 6, B “Kronecker delta” F 5 (Hi=j
i, 8,=1: Hi=jff, &§,=0), kH#W5IEE (turbulent kinetic energy):

u" = e T
k=-—'f-j-=-!-(u2+vz+w2)°
2 2

WA o BEEAGHER, MRTHERDRE, TARDHESH. FIA
Boussinesq B EF ., WM E M XRMAET MEHE 4, . KEHE o, B
SAEBHEANE D, BRRBEEARE: BHEER, —TEERNRTEEE,

BHEEHERNIRTERNRA T E, BEANE - RAKE. &
WRIEMAXMEE, TERBELNE.

1. FHEERY

EHEENERTAEERRUA TEREAEAREX AR LKA LERES
MIEBRRENER, FHEEN AR TFRE FREETEML,
FIEAPNEHN AR BMEMRBE S, FHFRABUHA,

EHEEMFERDEE LR Prandtl REFMBEKEER (mixing length
model). BUEMEIKER u T HTRHDER o MHEEMREKE L HFER ¥4
FRERIRP), ZELHRARERE S, YTHE. BEGE. NafLf
EXHEMEENASLEER, EAHATERES, 0HE 5 EREGHRS
#ish, ELELRIREFRDEM.

2, —HERE

—HREEMRRIRN— MRS L BB TR E R R, » ¥
oy B MREOEE, XETUSRMRAKERENRIARYE, €
RHEBASHH. WIEELNREFETEN GERPD,

ok ok @ a ) B Ou (Ou, Ou; K*?
et pu —=—| g+ g — L+ —L |- (2-10)
i ar; ax,[(” 0',‘) axj P o, e TP

HEPNEEEETKRKABET. FHER. ¥ 80 FER RET. &
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FERXFMLFARX B_E BREN

R—FEEREET HE RN, EER THTFREUGTET 5, B
EIEEET, RKEREINHERRSMER, ATRET —TERERNSE,
FRLBN T B4R LA

3. k- PATREHRE
EIRHRATEP, k-cHOFHARRENAR, AXUk-eHHBER
ki’

k-c BABREE P LR MBRBMTRAIKSIZEE, £ RAKIBIRERIFE

%m(g_—(a“){ ]m) AR, TR R
plox, \ox,

2

w=Cp 211

ESIA—BERE, HN-SHEEB L HED,
ok, ok Bf  m) Ok|  ou[dw | )
p@t+pu"6xj—_6xj!1ﬂ+aj 6x1]+#'6x1[6x1+6xj pe (21D

O de _ 0 u) Oe| ce Ou|ouw Ou,
—+ —— = —— — ]+ : l-l-——-- - —(2 13
PP ax[(”aJax,] AR

2z J £

k. s FREHEHE. EEFE-EBHRT KARMEERSNEL
EHHRE.
(1) k- BH R

Bk — e R R 81 Launder M Spalding T 1972 ER K, ZEHEWT, &
Wrk-c BRI, (e BB HEN:

ok Ohku, 3 M) ok
D= +G, —pe (2-14)
PR axj[(” o, Jax, |7
de Oeu;, @ s £ g?
o, o _ 2 +C,GE-Cpt (2-15)
i aar™ axﬂ” o, o, [T E T

T, G RBHEEME=ETR, o, Mo, 577k W e XK Prandtl ¥, C,, C,,
REREYR, RETSEEE2-1.

k- BEMERY, FUTLARETBER:

OEHAHTIERRE LR EFTHERERMEN, EIIRTFENE
B, XEETEEHA. BEEKY, AXNHALNEESHERANNSE
fH.
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REKEMLFA I E_F BREN

@ LiktrdE k- MBS, REXMAIRBRFTELN, B—FE3E Re B/
WA EER, % Re HBURE, F0, EEERRORES, BHARRFARS,
RHAKKGEWA AN FHEREWK, AEGEEENEEN, Rk
LTFERRE. Bk, WESHREOTNERIFRE L - ERHETIHE, K2
HEEE, X0, DAEAFGOLELFR, DBREERANENREEEE
HEsHERE. ¥ANBREERN: —HREXBERRSE FHEX
JAME Re BB k- B2 (i RLCER[12]).

Ot k- ME R FHFERMA—FEEYNT THRAME, ERFFRAR
IRLHEFBITRAITENRRMBINE, BEEATRER. SHhaERs)
HNEMHLTAT, EFE—RNXE. REREREL-cBEF, XTEE
NAKENTE, BENERE y ZHEEM, BRE 4 2 EEMGE. T
ESHRELHELT, HARERMRMEN, 4 NZRERARMEMAKE. H TR
HITHEE - £ BEIMEPE, WETIREI IR L - BE#ITTBE, TENMEN
RNG k- BRI Realizable k-~ BAMEFMFEEHER,

(2) RNGk-¢ R

RNGk - B Z M Yakhot & Orzag #H M. £ RNGA-c D, B
AREEFHMEEESRETERDRERER, T X8 MREEHERSR
MEEIH B EB. RNGh-c MBI BEIM  FEM e 5B, Gipkk-c 8
R AL

o Ok, P ok
pE+pr. ij{a"ﬂ”ax}k(; - pe (2-16)

J

p%? pi:’ ai l:anucf :x ]+C,,Gk [ng+c wP Zf;qw%)J_ 217

B p, RARERBE, n="5k/c, SREZKE, 8,0 pHED
438710012, HEBHBMETSER 2-1.

St k- UL R, RNGh-c BT ETLE:

OQE B EmaiE, EBT PR P RERE RIERRIER:

@E e FEFHMT M, KRBT ERATHNERE, X, RNGi-£#
BpEe AN ESRaERA R, WERESHERMES. RNGk—¢ B
DA 47 4t b 2 o A R R IR AR S AR K T30 o
(3) Realizable k-¢ %!

Rk~ MR R N BRI KRIER, BRESBANEN . B
e EwmmnYEEE, FENENAFHFTERRZAR. ARIEXFZHRY
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REXFREFARI F_E BigEAN

L, RN A REIRE R R R C, TR R B R, MR SRR R R,

ok Ok, 5 ) ok
Hop 2 9 +G (2-18)
Pa pax,ax[(”a,,axj + TP
& am 2
—t+p—L=—|| u+2 Se—pC, (2-19)
i ax,[(” o;] };ﬁ s
XHE
C, =max] 0.43, —l-] (2-20)
n+5

1
C, m—————
A+ AUkl e

AKER, A4 RBERW, U AREEN.

Sirtk—c A RI, Realizablek~c R T EF(L R,

OimshEHHEARKETENL, FIATSREMNBETXHAR.

@e FERETRAEN, ARPHEER (AR 226 HARF_IN) IH
BEFETEPH=ETG, .

@ e TERPEHHAE-BARTEME RN, NELERMIE, FEER
SHE., EEFRL-e BRI RNGE - FIRAR T, ‘

Realizablek - ¢ B CHFRHA T ERH A LR GRS, BERED
SR, BEREHANREHNE bR, EHEARS. YRR, URE
HHEMRE.

(221

F2-1 Wk~ £ HA RIS R HIEE

k- & wibulencemodel  C,, C,, C, o, o,
Standard 144 192 009 1.0 1.3
RNG 142 168 00845 Analytical formula  Analyhcal formula
Realizable - 1.9 Analytical formula 1.0 12

4. RERIAER

AIE A8 8 & R R R X AN ER A ESEN RSP — SELR
R TURFRR “BGER", AT EREARRTRERZ T, ZREHEN
NENTEMARER, ¥REZRAAAYEEXRAN-BER. DEATHEA
I N-S 2R ATLL 5 B 2 W 2 RE 2 B RARRI BRI A 12, TEX 5



RERFWMTENRI FE EREM

tguR—ERENE S, XEHEUFY “FARRE". WEENAREH
B (RSM) FIREN LR (ASM).
(D BN AmEFRERRSM)

AT KB Reynolds W A EZ AR EH BMZBIHMEXR, FERETHEER
# T Boussinesq it iR, WIEE Y T X F Reynolds M MEX AR,
FH IR L Reynolds B A 4iE H R EARSM). SFFEEAML, £BR ER
HERMBEREREE. ERERMERBRERNINFETBITERMET T
B, ANEERBEL-« 7B, AETREHELFRERNKEM, SHEn
BEMHERBNEREARS M. B30, RSM PR BEEA W k-2 EHER RSM
ffELTE ASM TS,

(2) KREBIER(ASM)

RSM it HITEEBAK, ELFNAPTIBFRT. b TR RES FEREE,
EBEENAFESMNEME, AMIBEHEENNHREXERARMS T
2, ERk-c TR—EANT ASM HE,

St k—e A RSM B, ASM MR RE—ERE LEETH
FNETHEREERNBRE. BHRAHAOREEBES. REEH, FEEH,
ASM IR S ARE, ASM LR BRIt R Z AR LRAMER,

5. R¥E#A (LES)

KIRER RN T HERE KR (DNS) 5 Reynolds FH%% (RANS) 2 fa)#
— PR RBEEN . BEFEIAYORE R, KRR B ET CFD U
FE A A, A BB AN R TR LR e S s, KK
REXEMEEE SR Navier-Stokes FREEZ TR LR, MARERSKX
RERESHMEWNET —E MG E X XKRERPBEN Navier-Stokes 572
AP K. ELARNRED, AR EENFY, BET—MEEEEER
¥ OANIRIRBE N30 ol R H B RS R IR RS, AT AR s 4
BERRAHMEs T MR TETREEDR (BERRN/ DR ARESNE
W& L K IRIMA B FREPSIAKIR TR AH, BIEFRERNT, %
R T#T REER SGS).

2.2.3 AR BRI B B 4

HIREYP, BAEEINARSTZAER R - A, ASM 1 RSM. =Z#HE
Bt TE4 B, mEhPMRARm R STUNSRENEE; T8
i sh, MAERAES ERARUGLR . RSM HEFEIF— &, ASM — B Th-¢
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RERFBEEMRI BB HEREN

B, —fWS, RSM EZMERD RN, FNARRE, BEREN
WAHTRAKRS EIBRNATZE—ERH.ASM fRAE RSM E 45 %,
M EERERSM ERTED, RETIBFOES. (- EEERNERR
A ASM, HIEH—BEATIHHE, HTURKEEIEFREOHRE, £
XHRRH, RIAGEMT k- HE.

MTRAMARZ M PBERY, BT aNANR - ¥E, B
BEE T EALBE B8RS, EKREMNEXN T B ER LR E R SR S
WA .

2.3 CFD 2 IR R R Eit

FRZHYEE TR A ERE— 5 R, RN 6 gy
WHEERHITH S, TEMRFE TR, 78N ERBTHMK
.

PIRABLRE SRR R E R, R T B4 R PR 5 R
ERFRANEE. MR RERANERERTTERER, RERSHMEER
T3, MEEHI PG MG R AR AR TR, MR BT H R A S R £ AR,
#T Delaunay AR —RFIHF 0 FEMBEAES, BREMERMNESHE
E—ENFHTEHELMBE RS, MR, SHRBAHNEEEEER
ENEE. ZEXE, REU—MRRANSERN, RE LS RMMERX
R EIRA R R TR LRI 7 sE L.

2.3.1 SHERAIMAE SR R & 7T

CFD AR P R BRI R W E R R PR EERRL.
T RZHI CFD M8, MEERFNFER, HRFZE. BRM CFHEZER
L RAMPERE KRN EENME, W GAMBIT &, F&3 hEmME
S PR KK,

1. SR

MR TR, AL PR R8PS DX N BT A 1 Py 38 4R 5L A R Mt
PETT (ME2-6)  EETAUEY, WAHIERF, BHRET AW AEN
GEE, MEHLURBEEASYANES. FHMEE—MEZMBER, Wi
FIB SR T JLEERRTER .
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FRAEKFW L FAR T FF BERHEN

VARV | NN

2-6 ZHHLELH B 2-7 SRt P S

MTEROLARE, FHMEEIIMEN, ERERTRENNE. B
2-T RESR 25 HI P k4 1 S 451

EMENERRERS: HERAKRKOLTUE, BTREMKREE HES
FHEMWE, PEERIGERR, MBERNTRY, BESHRES, X i
BERAUSAZHERASENRFEREMNTERE, KE6H, 5LHHE
MERGELE. '

BERGHHFRRM EAR, ERRERANTEERE. MEE/LERTEN
FEETRARER R, AR RGN E RN, EXHER
T ZGHERBRERBNANLT .

2. FEHHERE

R AL 08 AR RE, S PR R IEFBXIRAR AT ATAE
FRFRHLAE T (I 2-8), B PR #1245 97 [l P9 s AREE A PO A% 30 B
Fl. EFRSARERSECRER, BNFEFREFOENE, TEMAFTEE
G SR v B R B B

B 2-8 IR HIAL G S B

«20.



RERFTHZOEL BEZE Hitfh

FERURRBARMNASTERFHBET KR, TERBHGHLFESE
5 A T TR R A A X3 By P08 1 4 RO B P « B R AE AT BT AR B JL Ao b o
HERIESMEETH 208 B R R ER, BENHENERS R LR
Ik, B HEROLAX BRI HETMRRKLEARERE AL B LR, %
X f b E 2 k.

Je 45 H L R R AR RS T EE H 1 R SR i B K AR s R RS A R e
Wi A . EEHPIKEER AR, MENERERER, EFEHEETEARE,
MR EEE. EREHRRRMEHNERERERE L, XREEETH
B, Bk, &30HEdHEEDERSBHEN PIREAEE.

FEMPMBHERBRER, RECHRESIINERRE TR, WAL
— B F i gt B4 GAMBIT %#.

3. PIRE AT
BULRMAMBELTE. EEHMBEP, ERN 2 MigRTRNLE

BT, 3D MR TRANEGET. FEHAMNET, ¥BKN 2D NRETE=AK

H75, 3D MR ANHEETMAEERT (PHRERTNETER).

/\

(@ =A% (b) Wi

=

() Mtk () A&k ) AEE@EE (O TREETE
2-9 H R W% BT

2.3.2 g% o R

1. PO4& &4 B J A 1) &

(1) FE IR 5 W4k A At 1]

(2) HELEH: —BXTFE-—/LAE=AF/ WEERRTE LGRS
HFHEEED (BREEHEAFRRNHEEL, Bt TR EE
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KiFKFM L FART B_F B

BiGF R ARED,

(3) BFRY: SIRRHMEARRBTAEBABNRENE. WRLRK
IR PIIER, SHABFRBRBEE. X F FLUENT ki, ZKER
HEFRD R B REHEBEREEBNERER.

2. Mg mENML

RS B ARtEtE, IR E R, EXERMBNESE O %,
MEEERERFE RN EZRLWARED, —ROAATERETHERER
MEEET 1. X0 A EFIAA T HSRA B2 B RESLHHE L RR
EREW, AHREX—RERFE 1.520 LA, F&FHEERMRESE
EXMNEW., WXEM41FHRIEER 0.8~1.2

Roache FAELRE T X FARGMERLFETHE S REREK—MIFER
%, BIFTIRAI PR SIEIR (GCD ¥,

MEEIINE A, BEMBMIALK %, Lk, SEHNRTHRELSHTTT
BEMABRERX. EYUHERENRETER—KIHTHEE, ERBLAEEN
& (AMBAREEHERN), TTLEMEMNGE. MIgRmESERE, % CFDHE
AP, BTLUKA Gambit FHIRARMNFE LA (Cambit FREME HELRA:
Boundary layer P8I T B, size function M# T H; Grid adaption M
TE), tHATF FLUENT RIS B B A it BB 3um#E . A3 XKAM
BP FLUENT H BIB6 /% B & R B BE I 7 .

3. MEBSHHENRBRXER

THE CPU MM &, SRR s, BBk XM R S HEERFETRER. — &
e, B+AMRTFEE I00M AF. & CPURBENRGEHRED, TEEEAN
FHXREER. RTAGHNITENERBL T, S—NMSFHE: 62 THHE,
RNGk —s #88S, —i¥EME, HLFECER P4 1.7C, 512M DDR 7%, HE 100 B E
2 AN

2.3.3 BUERBITE A RYIER

FLUENT $& 4t i & %% =#b. AT LLiE+E SIMPLE. SIMPLEC %1 PISO. ¥+, PISO
HEFEHTHSHEMOED SHURREFARANNEIKOER. 2R, &
R BEEROER T, WU PISO BFHRAHHE. &, T LES #i#l
ki, BLES BEMMEEILEK, Ei, PISO BEEHATE.

SIMOLE /& FLUENT BRAHI A3, (BE KM T &+ SIMPLEC WREE A&,

2.



R KERLFARX B_E EREN

E & SIMPLEC fyRARRAFE AT LUIE . R F— R 1. 0, {EH BT
RER A RE, BRMERMANRMBETHE R SIMPLE B, Ak
F#92 SIMPLEC BEAE T LUK B HG IR .

234 i8R EHHRLE

HADARKHRENEHHE AR (velocity-inlet), E—ARELHFEH
FAUESER, WRATFTEERTESHEDEL R

HARRXATERBHRARESF (outflow) « B THEIERBETRE
MEAFRMPE AR, EZARE, BAREEUEANE (BRIEERES &
#, NTHEBHEEEZ OHED . ZUREAGEATHOLNEDRELSREN
ol FRAXERE, BEWH L RE ARt XM EsEE3, BX L
WRNRB W . BRARFGTERTAERS, WAL EH# OGR4
—RfER.

BT, ARHRARESF (symetry) : FTFUEKLARREESRZ
R EEREFIERER, BTARBREERAFOTRBEE. £X35F
BRE, AREEUEMUR N, BOAEHAROLE.

ERYARRATEBHREAYG (vall) , EXEREP, BELRASE
BB R &,

24 FFRSNMEDSRER

BEVEZTFPHFELUTER TN E. B FHEYTEREFIFREN
YR, MEFFERTITEAM T RAMEA, HUbA 0K A R R e 5
BREZSPHT HAREITRMY. ZHAELREMEMEKTRE, ARG
RENHFRERRTHEREROBLE, YV EREENFHELRE,

241 BEDSBERE N

HEDSBEREESBERFEEREDOSER, B XHENTER
(biological aerosol). WAEVRETES R EEF &K MEDIBK
(microbiological aerosol), X#750 £ if. UMAYHAHERTHABESE
B2 (bacterial aerosol). H B SR (fungus aerosol). B M (viral aerosol)
Fo UBERERTF RS2 MRS, M 0.001-100u m AR, BEAMAEMRA R
S, FUERNSBRAEEERRE, K4M 0.002-30um, EHREAK
XREDEIRBFRH 0.1-200 0 m.
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RERXFFLFARY BF BREN

BEDERE THEREE, 24 &, WERNTFRNERERLEXS
it BESARHESRRTHET, BERFEGE R R LRASEROR
BT,

2.4.2 EMEARKHER

L BAERAE RS D R
XTEVERKMEMERERE, W
Malthus SR8 BRMHHAENRNEL, HFXTHIEELLE.

N()=e" (2-22)

Logistic B4: ZE— A R A RERE AR BERR AT RBKHE 2-10).

k
N = 2-23
® ‘1 +be™ j (223)

Wb, B Verhulst KEHE, AXMEBIAREAMNEDRBEFINEINS
TRFIRRALRE, ERERMROEE™ YERBR EFS s RiiZ, B
THEEXNRY, HTRESREBEYHEKL.

Malthusg L
Logistic

v

BN
T 2-10 Malthus # A H Logistic # Y #a#

HTANESFRAE EAAKBEDRE HEBHEMHBRLNED,
RERKEBRRREFEEHAREBENIE, RFERERBER XESHETE
. S ENRL IR, REAEREPEKELLZIHEERILHRERS
REMTFENRBNAR, TaT1R Malthus BRI B TREINKEK, BRL
& Logistic WX —HRIFTH, WLHHEERTLEBBMD. ik, F30EH
T—REWNTZEROFZBEBANEHEE (F2-10) P—AFEMHHSH
NHEA.



KK F T SA R BE HidHN

cell & =

dr|  infected L e
virus

-1 RBERRBA I FRFERE

TR RGBS R R R U,
%=1—ex—ﬂvx (2-24)
Z—Jt’ = fvx —ay (2-25)
dv
2w (2-26)

KA, x, y, vORATEIEARBRARE. BARREFERER
A ey By ay ks uAENELY, ARTRBRUABABKE, cRFKRB
REMNEEHARY, SRFERBREHIEPHERE v RBLAM 1
HEERARYEG o u PRINBRHARIBERRIORCR; k=al, LRR—
THERMNFHFENRESYE (B 2-12). mENEFEENE, ZHEETE
i, JETFEEMNEES, MXAESTHRENERSEALE, FULETFE
RERTT,

FRENE

B (A) t
B 2-12 IR BB ER

MRE T E H, WRBER A D FEAURBEMTSHED ERAS
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FAEREM - FA83L BE BN

(R BL: WHAEKNB: FENE: FEWR) S8, AXHALRENG
ARBEUH LRI RBNEZRE. BT, EASEY D EFXER
KB LD ERKTE.

2, WAEWEKBRE RS RE

—E2ERUEDEAFREIAR T RBEY AW, BREEHMEE
K& 5ZTRERBMEAHNRD, BitRRAARERNLHHRN 14,
B2, RFHNEEDERHARAR—ALREE, FRAESEANEDERE
RERER, EREEXHANARZAE. FERERF A HFERTIA N
RERRE, BISRYT BB, HRARY #RLME.
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K KEH L E MR FZE HERYUNBR MBS

B=E BRYUNBR/DEEZEEEY

ANEAE_HFEEFE L, BEYLHAAANGTEREEEY, HATHEY
MERPKEEARE, HAE TRERENH ., DREH. REELER
BRER. RERT T ZHACHIEE, 2R T SESREEERGENER
PEMEW, FEZERTENL, BENT ZEENMERE, RIIT
REFDEHSRAME R NEET & AR T ARERFREAN MR
Ry BEMER . FFRTRBART N KHSEHA TR RLT 2%,

3.1 ZHEEE S SR RER

AT EBBERRN SR, ASCLLAARETE kA AR 4 L,
BT SERR R 30 IR B FF LA A R S B e At A AR5 SR AR
e, 287 T AR GIERA SR B S, it TREESERTE
BEHH 3 M EEEE: O EEAERTERA QLR AR SRR 2
M€ O@=MRITML-c MMM HRRIE; OLEHMNENELRE
2 73: 0k 5B

3.1 BEER T EESNHE

1. RALBRE R ANBEER

FIUERHERS A AN R B CRATR, BTERAEE 4 FHORS
HEB R M TR EEERS . AXHRRBANRLRREIEHERSER
(FRAFSETMEmAE T RARALRENEGNE 3-1 (a). (b), REBEREH,
W 3CER [49, 501).

.l . - - 48 —_ -
m Qutist Diffuser
Flow Diraction
—— =

=13 Adjustable Double Celing
3 ‘. AApepeRTEe L M A S RALS %
1k F EUE ]WJI{."”H
d i el e '3
Al | ==
Intake Funnel Measurement Section Speed-Con-

(a) 15mW tmH,4mL  trolled Fan

with Exchangeable Floor
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R RERMLEARIT B=F BRINBRRDRERREM

Wind nninc! ceiting

s it
HWIR-Tyiz vOTICK EEncrasRs
/ (0.75 o hugh) Froot fan litter N
Lego™ roughates Urban upstream fetch Urhan downstrearn fetch
Em fetch (19 bars w225 M)  Tog stroet canyon (7 bams = 0,85 m)
- (6.5 m}

(b) e -veallh 2.75 mmr—

- —875m

B 3-1 #riE s RIF LAY (a) TSRS (D) IRTTHRLE

AT HAEREEERIE, HERBEOHERS LR TR RAER—
B ERIESREMERER E, FRA T HERMEREE, & T8
Bk, DAL EEE. TR RE SR T A E RS R AR A —
B, HEBRAEREERR.

BIABT R B/ AR, IR TR R (fE 3-2 (a)),
WHAEBAHE (B 3-2 (b)), HPFALRERSHATERRERFE
WE, TR IIXLRET - i T3 HIB IR S iR, AT T
FHTiE,

d
! z
2 ) o |z 2
& ' g R ol
= : o ...E 3
———— ———
// //’} /J
P s I //':
R ]
L Ip—
H Lo L

T~ Line source
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