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EXPERIMENTAL STUDY ON L'WLUENCE OF INTERACTlON OF 

BUILDINGS ON WALL WIND PRESSURE 
Part l Innutnce of a low model placed upwind of tall model 

by NOBUYOSHI KIYOTA and Dr. TAKESIII SF.KINE. 
Members of A. I. J 

In thi s paper w'~ dPscribe a wind tunnel inves itigati on into the wall wind press ure on tall model surface when a 

low model is placed up"ind of tall model in a simulated atmospheric bo undary layer. Measurements are made of 

the wfluence of the height of low mode[ and distance o f two model s. The results are prese nted in the form of 

coefftc1 ent of wall wind pressure, normalized by means of dynamic press ure of free s treanl and decreased ratio , 

normalized by means of wall wind pressure of isolated model. , 

The summary of the results is shown below. 

1) The influence of low model gets bigger as th e he ight of low model gets high er. 

2) Th e influence of low model gets smaller as the di s tance of two models gets wider. 

3) The maximum va lue of decreased ratio appears for valu e of d l h= O. 6-0. 8. 
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+ B(i, j + 1/2)- B( i, j -1/2)··········· · ( 23) 

9 f,( ;b-;. ::J / r 0- iv# 1) ..J_- .L. O)!j'fJID~0)#1Jtfi!liJ:, 

WITfi~O)I-\:*.~O){Ill[C: W@O)~~O);fi!il:::~ L ' 1 C: ~ ;t, ~ 
G 1: {\';*,¢.\ IJ:ifri,¢.(r._,90)t:j:J,¢.i. ( i ± 1/2, j) ~ ( ~-2, 3 O)Q 

Ef]) c L, .::.;h00),¢.(0)1~1J:ifri.~(i,j)~O)IiJl[IJ>0~Jf; 

1ilifl.11:::J: o ** G tO)c L n 10o 
~-3 0) J: -j t.,c~!j'j'.l:::~9 Q 1/2 jf;~O) ::J / r 0- )v 

;f' IJ ..J_- .L. -c·tj: 

1FdV=['•'I'J'•If' FJdfdfJ 
u J-1/1 { 

~ = j +1 

I 

-- - e:J 

_j~----1......------.-~ = j -1 

~ =i-1 ~=i ~=i+1 

~-2 

~· 
~~---....... -- ~ = j + 1 

1> - --fi] 

.._~~-....... - ~ =] 
~ 
I 
I 

~--- EJ 
~ 
~ I._ __ ___,. ___ 1 = i -1 

~ 
~=-i f=i+l 

1
)+1/!fi+ll% 

= (A,+ B,Jd~d7J 
J -\ / 2 i 

1
1·1/2 

= /A(i+l/2, ry)-A(i, l/)ld'l 
J-1/2 

I
i+l/2 

+ , IB(f,)+l/2)-B{~.)-l/2Jid~ 

=;A( i + 1/2, j)- AU. j)+/B(i, j + l/2) 

-B.(i,j-1/2)1/~ ........................... ,.24.! 

ctJGo l/4*~0)::J/ f.O-!v#')..J--id:::-.!1.\""(t, 

IPJ:mcMB~IHI ~ ~lE 9 0 o 
::J / r O-iv# 1) ;J.-.t.-$1:/t£1,1, -frY:liG~~;J:\Ci\ 

( 23)' ( 24) 0) J: -j f,( ffl)t ~ i00Fil9 ;h. li' -fr ifri ,¢.\.: c 1::: 

~ltj(fli[ 1::: X;f9 Q 1-'C:il~ .f¥:<\IJif~ 0 ;h G 0 

1 t~. f l:rMJ90~•:rn "~:::~9GWr\•5JO)fl:lc L 

z*;~~ ;htJ 1, 1JJ11:~H 0ffl:7-)'IJ:, tii'i.~O)jfl[-c·i-'C* ~ i± 

Go {illJ;tli~E:ilEJfl: v1S O)M»tJ: 

1 II + 1/211tl/2 
v v,SdV= j~lt• , 112 v,SJdfdTJ 

=(Jv,S),J· · ·· · · · · .. ........ ....... ... .... ( 25) 

c/J.Qo 
4-2. QUICK .7. ~- .t. O)jWfH 
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l=i+2 
~--4 NiW!li:iJ;'O);i!liifl'5-J m 

au'laT=(u~. u~)·(tx, t") 

=!&, f.H tx. t")ui+!'!x. 'I.H t.r. t")u~ 
····································(33) 

.::. .::. c::· r ltf.ifi.¢1 U+ 1, JJ n,.::, O)ftf!J11Jicl~elil!ic:: 66 G 0 

Gt:.IJi-:; T:' ~.¢\ (i + 1• j) IJ> G ~~1Jiol 1:: C. T t!. if 

t.t!iiJ G t:. .¢\A 1:: ;/'nt G ~15f. u" tt ,,,...,. ·c"''""' _ ~=-
- , v\:rl. ~ Ji.Lw.o~k ~r 

;tG;/16
0 

U"= ui.,J+Iau'laTit.T 

= ui.,,,+[l(e,., f.H t"', t")ui 

+!'lx. TJ.Ht"', t")u~I,.,,Jt.T··········-········! 34 ) 
t.H c t.T t;t, i-ht'h~.¢1 (i, J) c U+1 J) H± 5 

r<:;; ~Jv( - , 'D" 

1
" Xt+i.J Xc1 , Yu 1.1 -y,)=(x,, y,) 0)$~1J(oi]IJX: 
ncM~1JicJd~~66D, ~:r\:~4;tGn6o 

C.H=(x,, y,)·(n.r, n•J ......... -................... (35) 

C.T=-(x,, y,)·(t"', t") .......................... (36) 

:rt (31) ~ N T:·i!\'l:~ G T:, N=t.H c 1':> < c IXTf c 
IJ:6o ' ):, 

au'laN=(ml t.H)U" ·- ......................... ( 
37

) 

-~. u'O)$f~1Jicl.::.?llet;t u'O).::.?~c-"':7 r!vc 

$til:i*~;li!r<::7 ~Jv(nx,n")cO)P'Jmn'G, 17\:rtc::·j~Gn 
60 

:r\; . +(1/x, 'l.Hnx, n")u~ . ................ (3B) 

!3BJ c::·i~Gtt;;;,ili'i.81i,J)(!Ji'-t~1ilnJ.::.-si'iell'. :rt 
( 37 ), ( 34) ~.tj ;;_ G ;h ;_;, .~ A 0) iif.t.::. -J Cic•])fil(W "•'' 

L ~' c 1':> < .::. c 1:: J:. --, Z'. ~:r\;J;ij~ G .fL 6 ~ ·r 
' 0 '~u=[(&, f.)u·(n", n")ui.~,, 

+!TJ.r, TJ.vL·(nx, n")(uL.,-ui_,_,)/2 

-(mlt.H)Iui."+t.T(~ ~) 
' <,..r, '::..!1 C-t-IJ 

· !tx, t".lui ,,JI2 

+ ,j T!TJx. TJ.),.,,,·( {", P)(u!.,,J-1 

-u:.,,1 _,)121]11(&, f.Ju·(n.r, n") 

-(ml t.H)t. T!&, f.J,.,,J·(t.r, t"J/21 .. ·( .39! 
.::. .::. c::·;rt ( 38) 0) u;, u~ t;t 

ui=ui.,,1 -ui,; .................................... 
140

) 

u~=(uL.,- ui.;-,)12 ............................. (
41

) 

c;/'3~\f:.o u; t;i}ljJ{~~~L'if.>6o 

~w~~~i*-1Jicld~~o~a;6.::.t~GIJ\:rtc::~ 
:1l<r Q 0 

.. 

5-2. i5Ltfc.I. _;f, Jv .:¥'- k O)t~W*ILI' (free-slip '*f~:) 

;5Lif,t.I..;f,Jv.:¥'- k O)§tjlljl::t:>lt6 free-slip5k{tf:ij;J;\: 

(46) C::4;t Go 

aklaN=(&. f.),J·(n"', n")k,+(TJ.r. TJ.J,J·(n"', n")k, 

=(f .. , f.),,J·(n.r, n")(k,.,,J- k,) 

+!TJ:r, -,L·(n"', n")(k,J+,- ku-,)12 

=0· ····· · .. ······ .. ····· .. ······ ······· .. · .. (46) 

Gt:.IJi-:;T:, Mi1fil:O) k,J ti:r\: (47), (48) L"!:E1Go 
k,,1= k,.u+ r(k,.J+,- k,J_,)I2 ................. ( 47) 

r=I(7Jx, 7J.),,J·(n"', n"JIII(&. f.),,,·(n"', n"JI- .. ·(48) 

c.::. 0c·, ~Wi1fi.J:I::3~'T:Ii~O)~(;fi!Jii1JIJ>;hG o 

C.H =x,n-"+ y,n• 

t:. t!. G 

=(x,y,- y,x.JI(x~+ y~)' 1 ' 

= J l(x~+ y~)'/2 .............................. ( 49) 

(e,., f.H n-", n")=(&y.- f.x.JI(x~+ y~)'/ 2 

=(x~+ y~)'l'l J 
=C. WI J=II t.H ....... ....... (50) 

C. W=(x~+ y~)'/2 

=l(x,,;.,- Xu-,)2 +(y,J+ ,- Yu- ,)21' 1'/2 

.................................... (51) 

(7Jx. 7J.Hn"', n")=(- Yeo x,)·(n"', n")/ J 

= !!.L(- y,l C.L, x,l t.LH nx, n"ll J ....... (52) 

t.L=(x~+ y~)'l' 

=!tx,,,,,-xi.J)'+{y,.,J ·- y,)'l'n .. ....... (53) 

.J: --:> -c J'\ 1 18) !ilj. T c rs {) o 

r = idL/ !J WI(- y.; L1 L, x,l !J L)-(n-', n") .. . ( 5•\l 

.::. ::.-cr-y,! !JL. x,l t.LJ It ti1i .~~ ( i, il <f: ill!{, TJ = 

'.ti:: it!Wi1v)•ij.f3l:i:IJ,'R~ :7 r Jv ::if, IJ, .: U)iiif1rc :l'J ~ ~ 

tJ'@~ [_, T:~'iliJ (t-', t•) c'::-i:ll L .. r=i).: fJ. {;,o :i: t: 
c.w !i~.¢\(i,J-1) c (i.J+IJru10)~gl!l£0) 112 -cJ;,il, 

.1L tHn.?.i. ( i, j) c (i+ I, j) 0)~§~-c 66 ~" G t~ /Ji-:; -c 

r !i:7. 1J ·~ r·O)Wi :!!Htl::ltfJIJTGo .::_0) T tJ>'j(~ < fJ 

~ t 1 r v- ;.t" :...- O)i&\;@1::3' ,-c~JIVJ~~.::. <r.:. c tJ' 
if.>GO)r, Mrm~m(/)~~7~0)~~~~~-~~~~ 

66Go 
5-3 . .I..;f,Jv-t'--1&~ c: O)JJlW*d4 (~itd!IJ) 

Moo~mO).I.tN.:¥-1&~~~-~~m(/)~;h(/)* 

~ .A 7- Jv (C~1 'xh) c ~Lif,t.I. _;f, Jv.:¥'- k' IJ> G)'\: ( 5~) 

c~1 9o t:.t!. G • .::. .::. c·5Lif.t.I.;f,Jv.:¥'- k'li free­

slipJd~TJ:. D k,.1 I::~G,,tO)c l...Z'~'Go h lif!n.¢1 

(i, j) IJ> G i--H!~1J(<;Ji::l: lft:.~!..!/illic iJiJ Go 
c:'=lc~1 'l(xhJikW ................ ................ (55) 

C.O) Eh ~~ffj~\C:T;'t'lfjffiJ::O) Eu ~it:.J6Go 

E~~T9i*·h~O).::_~~~~~~q;tGh6. 

adaN=!fx. f.),J·(n-', n")c:,+('l:r. 7J,),J·(nx, n")c:. 
=(c:'- c:,)l h ······-· ........ .. ........... {56) 

:.:1: (56) c· c:, ~1'\'0!IJ Zf:~l' (c:,n.,-c:,,,) -c~ffilfiG. c:. ~rmi 

~liJ~~ (c:,.;,- <u-,)12 -c· g.if'fiffi G c:. c:,J 1:: rMJ G c: !ll!:Jm l 
I'J 3 T c , J.:'t (57) c tJ. Go 

c:,J=Ic:,. ,j t.H- c:'l h +!TJx. 7J.)u·(nx, n•J(c:,J,, 
- C:tJ -1)11(1 I .1H -II h)IZ ................. (57) 

:ct (57) !'J>G h=.1H l::cG.::.cltc·~rH'o 1t:. h> 

.1H c96c~~tJi:);:(:t,c6o h li k I::~GT:free­

slip*:{4t.>'iEUi:c·~ G~i!!lAc~·;t c:, h=.1H/2 cT 

Go 
t:.t!.G, X ii:h!v?/~~c·if.>IJ x=0.4 c·66Go 

5-4. J:lW~Mc·:7·'J ·;~ r'tJiiil)t<rG.te;.g.O)J1lW5kl4 

:rt 
~W.J:O)J!n.¢1 (i, iJ -c· :7· 'J ';I r·n;iil~ ~..- n' 9 t~.g.,;~: 

(7Jx, 7J.),,
1
·(n"', n")=O .............................. (58) 

(e,., f,),,,·(t"', t")=O .............................. ·(59) 

.1H=l/l(&. ~.L·(n-', n"JI 
=l(r<+,J-xcJI'+(y,.,,,- Yul2l112 

......... (60) 

t.T=0 ................ ....... ....... ... ......... .... -(61) 

IJ>'flX:JLTGfJ'G, .::.ttG~J;\ (39), (47), (57) 1::{-'C.A. 

T 9 c~W5kl4:r\:lil-JTO) J: ~ l;::ll!'l$1:: !J 9. 
u:J=(l-m)u:+IJ ............................ .... ·(62) 

ku= kt+IJ·············· ··· ····················· ·· ···(63) 

c:,J=(c:,.,j .1H- •• I h)l(ll t.H -II h) ...... (64) 

6. Pifra1fl?ti! 
o- I. i!IBiJ.J 1Jf¥ :rt 
J1li !lib 1J 1!£ :rt If: tJ. T r!) .J:: -) 1:: ia IJ..:I L· -c !h'f iUI <~j ;)· "Y. ij' 

u"'' = u"+ d ti-p;· '1 ' + H X".'"+U- b'lFX" 
+oFX"''I .... .. ..... .. .......... .......... ( 651 

v"" = v"+ d tl- p;: ., "+ HY"" 1 '+(l- 0'\ f'Y" 
+oFY""I .. .... ..... .... . .. ......... ...... ffiG) 

HX".' 1 '=-(312)hx"+(l/2)hx"-' ..... .... (67) 

HY"•'n= -(312)hy"+ (1/2)hy"-' ........ ., .. i 68 I 

hx=(uu)..,+(uv)y ... -........... ......... ........ \59) 

hy=(uv)x+(vv) .................................. \70) 

FX=I2v,uxlx+lv,(u.+ v,JI.-· ...... ............. (71) 

FY=Iv,(u.+ v:r»:r+l2v,v.l • .... .. .... ........... ( 72) 

hx, hy t;tfj;if,UJl:c·iY> IJ'i\: (14), (15) 1::~-<r~~~ 

nt.::ctl'!:ffi~'. ;rt (26) 0) QUICK .7-;f-L~;\'dlh~Uo 

HX, HY lini.iiUJl:t:::x-tt... Adams-Basflforth $1::J:.;;;, 

lhHm.fi~~~~J.ll G t:. i,O)c·iYJ 6o FX, FY lil1!/19:~c· 

iYJI'J, IP]:m;I::J;\ (14), (15) 1::~-.r-~~2-nt.::rtHR~' 

Go ,j t Iii!'¥ It\]~ t! h, a t;l: semi-implicit .A ;of- L ~!=j. 

;t9fl::~c·o;::;;o;::;;I O)~tilJ~c6o o=112.L.:U:c·li, 

~1-W'~'Iitl:IJ' if, J: IJ, *~ 'J.I~in:J~ ~JJ.O)f\EJfln'"TtJ~c 

J:\: ( 65), ( 6G) 0)4-1 0)U!£Jllftl: ~ 1 c ¥l T: .l.:J. "fO) J: ~ 1:: 

;fj~ 

u= u"+ C. tiHX"'' 1 '+(1-o)FX"I ···· ........ (73) 
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v= v"+ Ll t!H¥ .. 112 +(1- O')FY"\·· ·· ·· ···· ··(74) 

.::.kl.~::&l.': (65), (66) I::{-I:.A9.Qc:J:t (75), (76) e:~;c 

u"• 1= ii + Ll tl- p~· 112 + 8FX". 11· ··· ···· ·· ··· · ( 75) 

v"• 1 = v+ Ll tl-p~· 1 1 2 + 8FY .. 1!· ··· ·········· ( 76 J 

i!Uft:&l.': 

u~· 1 + v~· 1 =0······· · ·························· · ·· · (77) 

1:::.o\.'; (75), (76) z{"\A 9-Q c, /.XO);f-7 '/ :t1J~JO\:h> 

~~kl..Qo 

p~~ 112 +P~~~ 1 2 =(u,+ v)l Ll t+O'(F x~+l 

+FY~·~)-···· ·· ··· · · · ·· · ·· ·· · · (78) 

.::. .::. -c:- u, v ~t~~rc-·ifii.Qh>', Fx"· 1
, F¥". 1 ~t*~n: 

i!ii.Qh'.:.. rt (78) 1t:l!EJJJ1J~rt (75), (76) ci1~2 

1t <: mh' tHHJ: G t,tt, 1 o 

6-2. "'· E O)fMz1Jl¥rt 

k~~a<O)Mz1J~:&t~. ~Mm~~-~.Q~~~ 

k, "t:>>'$1. cr.;. .Qi!\!~h'~1: ~..; '<'9 <, ::f3(JJ::ci!ii .Q 0 

t-.::. c·3(JJ::t£ ~ i@i ~ .Q t::. ~. !Ji;J!!U:i'H~I: -:H 1 <: ~t full· 

implicit A .of- .l.>. z-·M ~ *~ .Q.::. c 1:::9 .Q 0 ~mc:IJ{I: -:J 

'' <: lt~JJJ1J~:&t c IPJ~ 1::: Adams-Bashforth ii z ~ffl 
9-Qo 

J...'J.TI::i\z.if;9o 

k O)ttriz1i.f¥J:t 
(k""- k")l tH = K". 112 + lv~k~· 1 1 a,! .. 

+ lv~ k~" I 111!.+ "~ s•••- <"" 1· ···· ·· ········( 79 J 

E 0}~'1,.1:5 J.it!Li:C 
(c" .. - c"ll Ll t = E"' 111 + lv~<~ .. l a,!., 

- c,( E ~"I)' I k" " ........ '" .... ;.... . ............ ( 80 ) 

t.:. t!. G 
K"' 112 = -(312)\(bJ .. +(k v)J"+(ll2)\(ku) .. 

+(kv)J"- 1 ······ ··· · ·····················(81) 

E" .. ;'= -(312)!(w) .. +(<vl.l"+(112)\(w)z 

+(cv)J"- 1 ································(82) 

:;.1[~0)8t~l::~•·-nt, rt (79), (80), (81), (82) 

:J:."\': on (20) 1:;iJ~ ~..; t::.-~EIR**~i!lli¥"-~~2 ht::. 
~·:zffl~'Go 

7. Ef."j]IJ);f-)7 ') /1Jf~~ 

7-l. :@:l:\{t 
JOt (78) -'!!: (~. l});'f-1:::~~1_;""[, ~-51:if;9 VI 0) 

:::1:; r o- Jl/>-G'J ..:1. -.].,. z.·fJll~-9-Q cl);::l:\IJ'~Gh.Qo 

-1 J[(~. ~.J-I(p ... p.)"• '1 '-(u, v)l .1 t 
Sl 

-O'(FX, FY)"•')!]dl}+ L J[(~. ~.) 
·l(p ... p.J" .. 1'-W. vll Ll t 

-O'(FX. FY)"+')!]dl}-L J[(l};r, IJ.l 

·i(P.r. p.J".' 1'-(u, v)l Ll t 

11 -

-O'(FX, FYl". 1 )1Jd~+1 J[(IJ,, TJ.l 
•• 

·\(p;r, p.) .. 112 -(fi, v)l .1 t 
-O'(FX, FY)"+ 1)!]d~=O .................... . (83) 

~-51:if;9 V,, V, 0)~ -j t.;. 112 t I_;< It 114 ~i!\0) 

::J/rO-N#~.:L-.l.>.~~. m~c-B9.Q~00ffii!ii 

.Q. C.O)~ -j t.;.~OOc·lt, .!J!,WO)~~t:>>ai;);[]cifii .Q .::. c 

z~ffl9h~. W00~0)M~:l:\~Gff1Jffi~~~h.Qo 

9t.t~J t:,, V, V, 1:::~1:1'-9 S, ~~O)flfHt~\ \ 75), (76) 

z-n~&-4-.Qc, :l:\ (84) 0)~-j,:lili~-~:r.;..Q . 

1 J[IIJx. '7vl·!(px. p.)". 112 -(il, vll Ll t 
s< 

-O'(FX. FY)""J!]d~ 

=- L J[(IJz, 1).)·1( u, v)" "h\ tl}d~ 

= -1\JV""I Ll tid~ ..................... .. .. (84) 
s< 

V"" lt~m'O) I.Z~ ~ ·7 r Jl/Qt7]' c · J:liWffii (.::..::.cIt 1J 

=-:li::) l:~i![t.J:JltBc·ifii.Qo yn+l O)f&j•.t~c~hliO, 

!!X~ :±J~..; oi!ii .Q ~' ltll!h ':i6;,..uz.·ifiinli-~;t ~nt::.5Ht­

IJ> ~ #r :±l ('; h 0 o G t.:. t:>' ') -c - ~ r:::: :::1 :; r o - Jv i'' 

') ..:1.-.].,. O),W001J'il.W1:-l&9 .Q t,j\~l;t, ~m'O)~!jlf.* 

~~~ffl9.Q.:.cffi~~Go t-.:.~. l);:0)~5t;c~ftz 

:@:~9-Qo 

( WJID c ~Wh>-ft G t.;. ~,~g.) 

U=(~. ~.l·!(u. v)+.1t8(FX, FYJ". 1
\, 

V=(IJ,, 'I.Hu. v)+.1t8(FX, FY)" .. I .... --·(85) 

(Wlffic~~h>-ft9M~i?J) 

ii= u. v= v: w. v l:t~~*ft-c vc EJ.:Z ~ 
h.Q.i1RJ.ftO)J.Z~~7 ~ Jv) ...................... (86) 

.::. 0) D. v ~JOt ( 83) I: {-\;kt G c A ( 87). ( 88) fJ'i~ 

Gh G o 

-LIL J(~. ~.)·J{p;r, p.)n+l/2jd7] 

+ L,l J(~. ~.HPx. p.J"+ 112Id7) 
32 

-L,L J(IJ;n l}y)·!(p .... , p.)"+ 1/'jd~ 

+ L,L J(IJx• l}yHPz• p,)"''l'jd~= Dl Ll t 

······························(87) 

iJ=- l,IJU!d7l+ l,!JUid11- l,IJV!d~ 
+ l!JVId~ -~ ................ .. ............. ·(88) 

t:. t!. u, L, l:t.~rnih'~~~:-ft ~..; t::.c ~ O)~iEfW:ftc 
i!ii VJ. 1x~-c -9-;t ~ h .Q o 

L~=I~([,+ [,)12. L2=I2([,+ [,)12 
L,=J,([~+I2)/2, L,=I,(II+I2)12 .. ... .. ...... (89) 

J,=O : s, !J>~~ c -B9 0 :t;~i?J 
=l: s,t:>>:t;l,Wc-ftG'.J.~ ' J:~i?;-

t).~tJ> ~. J:t (87) z m~' -c p••l/2 z *~· .::. n z 

~ (75), (76) 1:::{-I;.A_GL" u•• 1, v••
1 

z3j(II).Q_" .::.0) 

• ., v"' 1 ~~ (87) l:f-I;.A_G""Clita p••
112 

z5](:o':>.Qo 

~ O)·~llliH~ VJ ~9.::. c I:~ VJ' AT·; f (n+ll2) (]) 

ff"h e: A -r ·; 7' (n+Il O)~J!tzi:R~l.>.::. c.n>z. ~ l.>o 

7-2. ff"j]jJ{O)~~ft 
~ (87) (J)ff1JJ1l.O)~Bz~j$:ft:JC£Rif; -90o 

i J(~. ~.l·l(p;r, p.)\dT}=[Ji(~~+ ~~)p, 
.oltll/2 .......... .. ........ (90) 

-t- (~.;.-+ ~.1J,)p"j],., ;2J· .. . 

j. J'.IJx, r,)·J(p .... , p,)ld~ =[ J\(~l);r+ ~~- 'Jy)p, 
')• l t ll / l 

+(l)i+ TJ~)PniJu,,/2 .. .. .. ......... ... ..... .. .. . (gl) 

A 190\, (91) ,.t, :J :; ~ CI-Jv#') _.,_ - J... v, 0)~ 
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SYNOPSIS 

NUMERICAL SIMULATION OF ROOM AIR FLOW WITH 

GENERALIZED CURVILINEAR COORDINATES . _ 
E - £ 1.. model equations and boundary conditiOns -- xpress wns o r.-e: 

based on curvilinear coordinates--

by Dr. SHUZO MURAKAMI, Prof. of Institute of Industrial 
Science Tokyo Univ. and Dr. SHINSUKE KATO, 
Associate Prof. of Institute of Industrial Science Tokyo 
Univ. and YOSHJH1RO ISHIDA, Joint Researcher of In­
dustrial Science Tokyo Univ. (I. P, C. Kajima Corpora­
tion Co . , Ltd. ), Members of A. I. J. 

. l l . f th flow field with FDM or other discretization methods, any grid discretization to In the numenca ana ysts 0 e - d ·1· d · tes 
fit the complicated boundary configuration could be selected arbitrarily with generaltze cur:t tne:r coor lfi~ .• 

Generalized coordinates are much available consider ing the variety of the shape of the p ystca regwn o tn; 
while orthogo nal coordinates can only be applied to simple space because they are the spectftc ones o terest, 

geAnesrathliezefdt.rs~o:t:dpi:~t::~dy, two-dJmenswnal k-e model equatwns and thetr h_oun_ dary condtttans are worked out. 

d d h Dtscrettzatwn of de-. - . , f k- model equations based on them are tn tcate ere. The conservative expresswn~ o E . • . l . f 

d ,:. i· bles with the comrol volume method and formulation of th~; boundary condHI OIIS ' I c' . puwer- R"' o 

pen e nt ar a - , . . . . k wall-law of the Ji s ~ioa(lobn rate ,)[ turhu-•lle velocitv free- s lip condition •it th!" l!Jrbulence ktr. e n . Pnergy ' ' . ' r1 d . -

; ~ n e e en;.r;; <) are proposed. Th<' po isson equatwn o [ the pressure isl for~ulat'"c~l· '·whpcrrc: . · .::ese~o:~:o:o:~d::~v;1~ 
. ' l r each con teo ·tot u me .• e . » ' • ·v · ~ o ' th<> r•r •" ssu t'e are :nte>gni ten conservattv'" y :::o v ~ . - . . . 

tt < - - - ~~". ell tl.e flow rn· ~ :..a lance> thrv tgh the con trol votumPs dd l_<li'e nt ~ o Lhr 'lo .tndar~ ,tre ,;oi ved as betn;;>: unknown. -

.;o~nverged accuraie\r ~s we ll as w!th :,1 the teg;r:m 
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