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�ij = �ij1 + �ij2 (11)

sDWy w pyJ |xQ=tW �h} QW 3



"""V
=WDe

=|
R=iw

Ou
=}QH

|O
Oa

|R=
Up

OtuOWR} Q =@ =Q} R 'CU}v Q}PBu=mt= R} Q Q=}U@ *|D=@U=Lt |=yxm@W R= xO=iDU= ,qwtat
|Dr=L u}vJ QO "OQ=O OwHw `}=t R= |D=@U=Lt pwrU l} pt=m uOWQB p=tDL= xm@W
CqO=at QO u}mD |x]kv O=H}= Ea=@ 'xOQm p}t QiY CtUx@ |r=N QUm QDt=Q=B
pwrU 1600 =} 900 uDiQo Q_v QO =@ xm CU= xO=O u=Wv C=k}kLD "[20]OwW|t
|R=o R=i u=} QH C=}�RH u=wD|t pR}O QwDwt j=QDL= |x_iLt pN=O QO |D=@U=Lt
xm CU= `}=t R=i Q=DiQ C=}�RH |UQQ@ CU= KQ]t xm |}xDmv =yvD "OQm xOy=Wt =Q
|=ypOtQ} R R= xO=iDU= "OwW|t xO=iDU= xv=Wi= u=} QH |=ypOtQ} R R= OQwt u}= QO
OQwNQ@ u}vJty w Qo}Om} =@ C=Q]k OQwNQ@ 'C=Q]k CUmW Ovv=t� xv=Wi= u=} QH
*|D=@U=Lt Vt R= xO=iDU= R= |W=v |=y|DU=m Ov=wD|t �Ot=H |xQ=w}O =@ C=Q]k

"[20]Ovm u=Q@H `}=t R=i Q=DiQ |R=UpOt QO =Q CWQO ,=D@Uv
QO pR}O QwDwt V}=tR; OQwtQO |awvDt |y=oW}=tR; OvDUt G}=Dv xv=iU-=Dt
[13w2]u}W}B |xOWVQ=Ro |@ QHD G}=Dvx@ u=wD|t \ki OQwt u}= QO w Ow@v TQDUO
90 nvr |x} w=R QO w CNDQU uwDU}B =@ pR}O QwDwt l} |=Q@ G}=Dv u}= "OQm xQ=W=
xOW VQ=Ro QOvr}UQU R= QDt|r}t 15 |xrY=i =@ QOvr}U |[Qa `]kt QO xHQO
Om OQmrta CLY R= |@Uv u=v}t]= Qw_vtx@ xm OW |aU p}rO u}tyx@ "CU=
|@ QHD |=yxO=O =@ G}=Dv 'CNDQU x@ |}xU=mQU R= uwDU}B |xUOvy Q}}eD =@ '|}xv=}=Q
ltmx@ xOt; CUOx@ CaQU p}iwQB '1 pmW QO 'Qw_vtu}O@ "OwW xU}=kt OwHwt
\}=QW QO k� " VwQx@ xOW|v}@V}B CaQU p}iwQB R}v w ROrwv} Q |=yVvD pOt
OwW|t x_Lqt xmu=vJ "CU= xOWxU}=kt [13w12]OwHwt |@ QHD G}=Dv =@ 'x@=Wt

"OvQ=OQwNQ@ |@ wN j=@]v= R= OQwt u}= QO |@ QHD |=yxO=O w |}xv=}=Q Om G}=Dv
CQwYx@ QwDwt pN=O QO u=} QH xHQO90 nvr |x} w=R QO xmu}= x@ xHwD =@
X=N Cr=L u}= QO |@ QHD |=yxO=O w |OOa G}=Dv |ovy=ty 'CU= R=ilD
Qw_vtu}O@ "OW=@CNwUVW=B w |R=iwO\}=QW QO G}=DvCLY ut[Dt Ov=wD|tv

"OwW |HvUQ=@Da= |}xvwox@ R}v xv=Wi= VW=B \}=QW QO Om G}=Dv CU= sRq
xv=Wi= Q=DN=U QO syt |=yQDt=Q=B R= |m} j=QDL= |x_iLt QO xv=Wi= Pwiv pw]
u}tyx@ "Ovm|t =i}= |rN=O j=QDL= |=yQwDwt OQmrta QO |QF-wt Q=}U@ Vkv xm CU=
R= |m} "CU= |rN=O j=QDL= |=yQwDwt u=L=Q] xHwD OQwt Q=}U@ QDt=Q=B u}= p}rO
x_iLt pN=O QO CNwU C=Q]k Pwiv pw] u=R}t R= |rw@k p@=k u}tND xm |]@=wQ
|=yxO=O |=v@tQ@ x]@=Q u}= "[21]CU= CvO �wQ}BW |x]@=Q 'OyO|t x�=Q= j=QDL=
VywSB R= VN@ u}= QO "CU= xOW x�=Q= CNwU VW=B |x}rw= pL=Qt QO w |@ QHD
w RSM |W=WDe= |=ypOt R= |Q}oxQy@ =@ xOt; CUOx@ |�xv=Wi= Pwiv pw]�
"�2 pmW� OW xU}=kt CvO�wQ}BW |x]@=Q \UwD xOW |v}@V}B pw] =@ k � "

RSM |=ypOt =@ |QwLt O=ODt= QO xOWx@U=Lt CaQU p}iwQB |xU}=kt "1 pmW
"[13w2]xOW VQ=Ro |@ QHD G}=Dv =@ k � " w

|RQt \}=QW "2"3
"CU= xOW xO=iDU= |RQt\}=QW u=wvax@ |}xQ=w}O `@=wD R= QOvr}U |=yxQ=OH |wQ Q@
Q}=U |=Q@ 'xOW ZQi QiY Q@=Q@ xm |a=aW CaQU |xir-wt RHx@ sy uQ=kD QwLt QO
|RQt \}=QW R= k� " pOt |=Q@ "CU= xOW xO=iDU= QiY u=}O=Qo \QW R= =yQ}eDt
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1. Reynolds Stresses Model(RSM)
2. Algeloraic Stress Model(ASM)
3. Launder-Reece-Rodi
4. elliptic relaxation
5. discrete droplet model
6. random walk
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