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wO |OOa pL R= pY=L G}=Dv =yDv= QO "OwW|t K} QWD xDiQ Q=m x@ |OOa VwQ

"OwW|t x�=Q= xvwtv |xr�Ut

sm =L CqO=at
[10]%R= Ov=CQ=@a R=o w Civ '?; <RH xU |=Q@ sQH |=k@ CqO=at

@(�NW )
@t

= �r � UW + qW (1)

@(�NO)
@t

= �r � UO + qO (2)

@(�NG)
@t

= �r � (UG +ROUO) + qG (3)

'u=tr= |r=N |=[i QO M <RH C_re NM 'pNrND ?} Q[ � =yx]@=Q u}= QO
Ro 'M <RH |=Q@ j} QRD |tQH MQv qM 'K]U OL=w Q@M <RH |tQH |@O UM
x=}UCiv pOt |=Q@ |UQ=O uwv=k R= "OvDUy t u=tR w 'Civ QO R=o uOWpL C@Uv
[10]"CUHxQy@ u; Q_=vDt R=i QO <RH Qy |tQH CaQU |x@U=Lt Qw_vtx@ u=wD|t

%Ow@ Oy=wN u}vJ p=}U |wQu=Qo uOw@C@=F w Vv=Qo uDiQo Q_v QO ZQi =@ xm
UW = �Kkrw

Bw�w
(rPw � �wgrD) (4)

UO = �Kkro
Bo�o

(rPo � �ogrD) (5)

UG = �Kkrg
Bg�g

(rPg � �ggrD) (6)

'|r=oJ �m 'Q=Wi Pm '|@Uv |Q}PBPwiv krm 'jr]t |Q}PBPwivK =yx]@=Q u}= QO
Qou=Wv D u}vJty "OvDUy m R=i |tHL p}mWD ?} Q[ Bm w CHRr �m
'|tHL pO=aD OwHw p}rOx@ "CU= pkF ?=DW g w 'u}at -=O@t l} x@ C@Uv jta
|xrO=at O}=@ OvDUy pm sHL x@ R=i |tHL C@Uv Qou=}@ xm =yR=i `=@W= C=HQO

%Ovvm =[Q= =Q 7
Sw + So + Sg = 1 (7)

"OvDUy R=o w Civ '?; |=yR=i `=@W= |xHQO ?}DQDx@ Sg w So 'Sw u; QO xm
`=@W= |xHQO R= |a@=D CQwYx@ |ov}�wt Q=Wi j} Q] R= =yR=i Q=Wi u}@ \=@DQ=
Q=Wi w �Pcow� ?; w Civ |=yR=i u}@ |ov}�wt Q=Wi ?}DQDu}O@ "OwW|t Q=QkQ@

%OvwW|t u}}aD u}vJ '�Pcgo� Civ w R=o |=yR=i u}@ |ov}�wt
Pcow(Sw) = Po � Pw (8)

Pcgo(Sg) = Pg � Po (9)

Civ w R=o T=tD QO R=o w 'Civ w ?; T=tD QO Civ xm CU= u}= Q@ ZQi =Hv}= QO
`=@W= =} `=@W= Q} R Q_v R= p=}U Cr=L u}}aD |=Q@ Q} R Q=}at "CU= xOvvmQDQ}e R=i

41

www.SID.ir


Arc
hive

 of
 S

ID

www.SID.ir

"""|
Oa@x

U* |
v@Qm

wQO}
yu

R=Nt
|O

Oa
|R=

Ux}
@W=Q =yxOv=t|k=@ w s}vm|t ?Q[ =yv; QO =Q Vijk u=tr= sHL '\@=wQ uOWxO=U |=Q@

%s} Qw;|t CUO x@ sQH |=k@ CqO=at |=Q@
RKW;ijk = Vijk

�
(�NW )Kijk � (�NW )nijk+

�tn+1 [r � UW � qW ]Kijk

�
(32)

RKO;ijk = Vijk
�

(�NO)Kijk � (�NO)nijk+

�tn+1 [r � UO � qO]Kijk

�
(33)

RKG;ijk = Vijk
�

(�NG)Kijk � (�NG)nijk+

�tn+1 [r � (UG +RoUO)� qG]Kijk

�
(34)

QO |RmQt OwOLt hqDN= KQ] R= xO=iDU= =@ M <RH |=Q@ sQH CaQU |xir-wt
%OwW|t |R=UxDUUo 'u=mt

�tn+1Vijk(r � UM )Kijk = ��Km;i+1=2;jkh
PKm;i+1;jk � PKm;ijk � �Km;i+1=2;jk g(Di+1;jk �Dijk)

i
+�Km;i�1=2;jkh
PKm;ijk � PKm;i�1;jk � �Km;i�1=2;jk g(Dijk �Di�1;jk)

i
(35)

+zw y |=y=DU=Q QO x@=Wt CqtH
%R= Ow@ Oy=wN CQ=@a R=o |xrO=at QO Civ CaQU R= |W=v |xrtH u}vJty

�tn+1Vijk [r � (RoUO)]Kijk = �Ro;i+1=2;jk�Ko;i+1=2;jkh
PKo;i+1;jk � PKo;ijk � �Ko;i+1=2;jk g(Di+1;jk �Dijk)

i
+Ro;i�1=2;jk�Ko;i�1=2;jkh
PKo;ijk � PKo;i�1;jk � �Ko;i�1=2;jk g(Dijk �Di�1;jk)

i
(36)

+zw y |=y=DU=Q QO x@=Wt CqtH
pL x@ QHvt 3 =D 1 sQH |=k@ |r}Uv=Qi}O CqO=at pL OW u=}@ xJv; T=U=Q@

%OwW|t =yxOv=t|k=@ |]NQ}e x=oDUO8>>>><>>>>:
RW;ijk = 0 �37�
RO;ijk = 0 �38�
RG;ijk = 0 �39�

x=oDUO "OvDUy =yR=i R= l} Qy `=@W= |xHQO w CaQU 'Q=Wi R= |a@=wD =yx]@=Q u}=
|}xvwox@ |OOa pL s=Hv= R= p@k OQ=O CQwQ[ w CU= |]NQ}e COWx@ jwi

"s} R=OQB|t Q=m u}= OvwQ K} QWD x@ xt=O= QO "OwW |R=U|]N ?U=vt

uDw}v |R=U|]N VwQ
pmW x@ xm 39 =D 37 |]NQ}e CqO=at 'uDw}v |R=U|]N VwQ R= xO=iDU= =@

[10]%OwW|t p}O@D 40 |xrO=at x@ CU= ~RM;ijk = 0 |rm
J(~s k)�~sK = �~R�~sK� (40)

"xm@W |Q=PoxQ=tW xk} Q] "1 pmW

CU= R=}v OQwt |R=UxDUUo EL@ |xt=O= QO xm =yQDt=Q=B R= |O=OaD =Hv}= QO
's=ijk pwrU x@ k w j 'i |=yT}Ov= 1 pmW j@=]t "OvwW|t |iQat ?}DQDx@
u=tR x@ uO}UQ |=Q@ Q=QmD u}t=K x@ K T} wvq=@ w 's=n |v=tR s=o x@ nT} wvq=@
sHL Q@=Q@ Vijk "CU= |v=tR s=o Qou=}@ �t = tn+1 � tn "OvQ=O xQ=W= n+ 1
|r}]DUt ?amt pwrU `q[= pw] �zk w �yj '�xi w xOw@ s=ijk pwrU

"OvDUy s=ijk
R=o C@Uv w ��� lQLD ?}=Q[ |=Q@ pw= |x@DQt |DUOq=@ uR=wD Q=DWwv u}= QO

[7]%CU= xDiQ Q=mx@ Q} R CQwYx@ �Ro� Civ x@

�Km;i+1=2;jk = �tn+1Ai+1=2;jk
�

krm
Bm�m

�K
sjk

(26)

RKo;i+1=2;jk = RKo;sjk (27)

xm |Qw]x@8<:PKm;i;jk � PKm;i+1;jk Qo = s = i

PKm;i;jk < PKm;i+1;jk Qo = s = i+ 1
(28)

QO |yOQPo |=yC@=F "Ov=s}taD p@=k |oO=Ux@ R}v z w y |=y=DU=Q |=Q@ =yx]@=Q u}=
%OvwW|t x@U=Lt 31 =D 29 |=yx]@=Q j@=]t =ypwrU RQt

Ai+1=2;jk = 2�yj�zk
�

�xi
Kxx;ijk

+ �xi+1
Kxx;i+1;jk

��1
(29)

Ai;j+1=2;k = 2�zk�xi
�

�yj
Kyy;ijk

+ �yj+1
Kyy;i;j+1;k

��1
(30)

Aij;k+1=2 = 2�xi�yj
�

�zk
Kzz;ijk

+ �zk+1
Kzz;ij;k+1

��1
(31)

jr]t �|Q}PBPwiv� |}=w=QD QwUv=D |Q]k CqtH Kzz w Kyy 'Kxx u; QO xm
|Q}PBPwiv Q=Okt |=Q@l}vwtQ=y u}ov=}tl} 'sQH |=k@ |Q=QkQ@ |=Q@ `k=w QO "OvDUy
x@ \w@ Qt |D=@U=Lt C=}�RH VN@ u}= |xt=O= QO "CU= xDiQ Q=m x@ pwrU wO u}@

"OwW|t x�=Q= xOW |R=UxDUUo CqO=at p}mWD

=yxOv=t|k=@ p}mWD
C=kDWt =OD@= sQH |=k@ CqO=at R=l} Qy QO 'CqO=at |xDUUo pmW p}mWD |=Q@
"OwW|t u=}@ tn+1 u=tR QO x]w@ Qt |xrO=at w 'x} RHD wQUB hqDN= CQwYx@|v=tR
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"""'x
rr=QY

vO}U
|Oy

tO}U
'|v=

U=QN
|vU

LOt
Lt

s}L
Q

"|OOa pL VwQ |rm sD} Qwor= "2 pmW

u=tRsy CQwYx@ pwrU Qy CaQU w Q=Wi u; QO w CU= |vt[ ,qt=m |OvwQ
|v=tR s=o l} uDiQo Q_v QO =@ =OD@= tn u=tR QO xr�Ut pL VwQ "OwW|t x@U=Lt
~R Q=OQ@ |va} CqO=at x=oDUO|xOv=t|k=@ Q}O=kt TBU "OwW|t R=e; ��t� O}OH
x@ �~s Q=OQ@ ,=D}=yv w OwW|t pL Q=QmD |=yVwQ =@ xOW|]N x=oDUO w 'x@U=Lt
'CU= �NO; �NG; �PW Q=Okt xU pt=W xm 'Q=OQ@ u}= xJv=vJ "O};|t CUO
OwW|t KqY= xr�Ut pwyHt Q}O=kt Oa@ |xrLQt QO OW=@v lJwm |i=m |xR=Ov=x@
?; `=@W= |xHQO u; pwyHt xm '`=@W= |xHQO |xrO=at O}OH Q=QmD l} QO w
=D OvwQ u}= "OW Oy=wN pL R}v xOW|]N x=oDUO ,=OOHt w OwW|t pL 'CU=
R= =yQ=QmD O=OaD =} OwW l}ORv QiY x@ |i=m |xR=Ov=x@ �~s xm O@=}|t xt=O= |}=H
C=}rta w xOW hYv |v=tR s=o CQwY u}= QO xm Ovm Rw=HD xv}W}@ Q=Okt l}
OwHw |UQQ@ |=Q@ R}v |v=tR s=o R= xrLQt Qy QO "OwW|t Q=QmD p@k x@=Wt pL
QO =D OwW|t xU}=kt Civ R=i QO xOW pL Q=Okt =@ R=o <RH C_re 'R=o R=i
xO=iDU= |R=iwO Cr=L x@ \w@ Qt |Ov@pwtQi R= OQ=Ov OwHw R=o R=i xm |rwrU Qy

"OwW
|vt[ ẁv R= =Hv}= QO xO=iDU= OQwt |OOa |Ov@pwtQi uwJ xm OQm O}m -=D O}=@
|wQ Q@ |D}OwOLt |Q_v ^=Lrx@ w CU= \wQWtQ}e |Q=O}=B |=Q=O VwQ =Pr CU=

u; QO xm
~s k+1 = ~sK + �~sK (41)

|=yQ=OQ@ w CU= |v=tR s=o Qy QO s=K Q=QmD |xOvyOu=Wv K 40 |xrO=at QO
=yxOv=t|k=@ w K}LYD Q=OQ@ 'x}rw= CqwyHt |xOvQ}oQ@ QO ?}DQDx@ R}v ~R w �~s '~s
u}vJ u=tr= l} |=Q@ =yT} QD=t u}= "CU= u}@ wm =S T} QD=t R}v J T} QD=t &OvDUy

%Ov};|t CUO x@

~s =

2664 Pw
NO
NG

3775 (42)

~R(~s) =

2664 RW (~s)

RO(~s)

RG(~s)

3775 (43)

J(~s) =

2664
@RW
@Pw

@RW
@NO

@RW
@NG

@RO
@Pw

@RO
@NO

@RO
@NG

@RG
@Pw

@RG
@NO

@RG
@NG

3775 (44)

Q}O=kt pt=m jDWt |x@U=Lt j} Q] R= u}@ wm =ST} QD=t QO |�RH C=kDWt R=l} Qy
u}= |t=tD xm CU= QmP u=}=W "O};|t CUO x@ x}rw= CqwyHt x@ C@UvxOv=t|k=@

[10]"Ov=xOW x@U=Lt |r}rLD CQwYx@ C=kDWt
'Vijk �(�NM )Kijk � (�NM )nijk

	|oDW=@v=|xrtH xUpt=WxOv=t|k=@ Q}O=kt
"OvDUy Vijk�tn+1qKM ijk x=J wRKM;ijk = Vijk�tn+1r�UKM ijk p=kDv=

%|oDW=@v= CqtH [10]%R= CU= CQ=@a xWwQm pN=O Q}O=kt |x@U=Lt RQ]

�(�NW )n+1
ijk =

�
�@NW
@NO

�K
ijk

�Nn+1
O;ijk +

�
�@NW
@NG

�K
ijk

�Nn+1
G;ijk +

�
c��zNW + �@NW

@Pw

�K
ijk

�Pn+1
w;ijk (45)

�(�NG)n+1
ijk = �ijk�Nn+1

G;ijk + c��z;ijkNK
G;ijk�Pn+1

w;ijk (46)

�(�NO)n+1
ijk = �ijk�Nn+1

O;ijk + c��z;ijkNK
O;ijk�Pn+1

w;ijk (47)

%p=kDv= CqtH
�tn+1Vijk�(r � UM )n+1

ijk = ���n+1
m;i+1=2;jkh

PKm;i+1;jk � PKm;ijk � �Km;i+1=2;jk g(Di+1;jk �Dijk)
i

+��n+1
m;i�1=2;jkh

PKm;ijk � PKm;i�1;jk � �Km;i�1=2;jk g(Dijk �Di�1;jk)
i

��Km;i+1=2;jkh
�Pn+1

m;i+1;jk ��Pn+1
m;ijk ���n+1

m;i+1=2;jk g(Di+1;jk �Dijk)
i

+�km;i�1=2;jkh
�Pn+1

m;ijk��Pn+1
m;i�1;jk���n+1

m;i�1=2;jk g(Dijk �Di�1;jk)
i
(48)

`k=wQO xm Ow@ Oy=wN 2 pmW j@=]t xr�Ut pL |rm OvwQ 'xOWx�=Q= C=L}[wD Q@=v@
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"""|
Oa@x

U* |
v@Qm

wQO}
yu

R=Nt
|O

Oa
|R=

Ux}
@W

x}rw= \}=QW w |RQt \}=QW p=ta=
'pL |xvt=O |=yRQt |t=tD '�uRNt uOw@nQR@ |i=m |xR=Ov=x@� ZQi Crax@
u}@ p=}U u=} QH pO=@D xvwoI}y ZQi u}= T=U=Q@ "OwW|t xDiQo Q_v QO Q}PB=vPwiv
|Q=QkQ@ =@ Q=DWwv u}= Q_v OQwt |OOa VwQ QO "OQ=Ov OwHw uRNt GQ=N w pN=O
'RQtCtU R= |OwQw p=}U u=} QH Q=W hPL CQwYx@ |RQt |=yxQo QO uQ=kD \QW
R=Ux}@W R}v x}rw= \}=QW OQwt QO "OQm p=ta= =Q |RQt \QW u}= u=wD|t |DL=Qx@
xOW h} QaD \}=QW sy w |m}D=DU=wQO}y pO=aD Cr=L uDiQo Q_v QO C}r@=k sy

"OQ=O =Q Q@ Q=m \UwD

xvwtv p�=Ut pL
xvwtv |xr�Ut wO pL x@ 'xOW x}yD R=Ux}@W CkO w =yC}r@=k |@=} RQ= |=Q@ =Hv}= QO
x@ |=yMU=B w OwW|t xDN=OQB 'xDi=} Q=WDv= `}Uw Qw]x@ u; |OOa pL G}=Dv xm
OwHwt |Q=HD |=yR=Ux}@W R= |NQ@ G}=Dv =@ SPRSim R=Ux}@W R= xOt; CUO

"OwW|t xU}=kt

SPE-1 |ak=w uRNt |xvwtv |xr�Ut �hr=
xm [11]CU= |ak=w uRNt xr�Ut l} 'OwW|t pL VN@ u}= QO xm |}xr�Ut u}rw=
|=ypmW "CU= OwHwt u; |=Q@hrDNt |=yCmQW R= uwo =vwo |OOa |=ypL G}=Dv
C}akwt w uRNt hrDNt |=yx}q |m} R}i C=}YwYN 'O=a@= 1 pwOH w 4 w 3
xr�Ut "OvyO|t u=Wv =Q xr�Ut |Ov@xm@W u}vJty w CW=OQ@ w j} QRD |=yx=J

"uRNt QO =yx=J |Q}oQ=Qk w |Ov@xm@W "3 pmW

"uRNt hrDNt |=yx}q C=}YwYN "4 pmW

OQwt CkO x@ |@=}CUO |=Q@ pta QO xm OvJQy 'OQ=Ov OwHw |v=tR s=o |xR=Ov=
"OW=@ QDlJwm RwQ l} ,=OwOL R= |v=tR s=o |xR=Ov= CU= sRq Q_v

|ov}}wt Q=Wi w |@Uv |Q}PBPwiv pOt
|Q}PBPwiv |x]@=Q u}tND pNrNDt \}Lt QO u=} QH |R=Ux}@W |=yVr=J R= |m}
|=ypOt ?}mQD T=U=Q@ \@=wQ u}= |R=ixU u=} QH QO xm CU=yR=i R= l} Qy |@Uv
SPRSim R=Ux}@W R= 'j}kLD u}= |=Q@ xOWx}yD R=Ux}@W QO "CU= |R=iwO Cr=L

[4]%CU= xOW xO=iDU= ZQi V}B pOt u=wvax@

kro = (1� Sg � Sw)krogkrow
(1� Sg)(1� Sw)

(49)

krw = S2
w (50)

krg = S2
g (51)

krow = (1� Sw)2 (52)

krog = (1� Sg)2 (53)

|x]@=Q |ov}} wt Q=Wi u}tND |=Q@ xm u}= p}rOx@ 'R}v |ov}} wt Q=Wi pOt =@ x]@=Q QO
`=@W= |xHQO?ULQ@|ov}} wt Q=Wi C=Q}}eD OvwQ w OQ=Ov OwHw|YNWt|[=} Q
|xty QO wQ u}= R= &CU= T=UL p=}U j}kO ?}mQD w uRNt \}=QW pm x@ ,=O}OW
R=Ux}@W xm OwW|t xO=iDU= |@ QHD |=y|oDU@ty R= Q=Okt u}= u}tND |=Q@ OQ=wt
|@ QHD x]@=Q OvtR=}v |R=Ux}@W Qy QO w Ovm|t pta ?}DQD u}tyx@ R}v SPRSim

"CU= ?U=vt

=yx=J |R=UpOt
MQv 'T=U= u}= Q@ [2]"CU= xOW xO=iDU= u+tU}B x=J pOt R= 'x=J |R=Ux}@W |=Q@
%=@ CU= Q@=Q@ x]w@ Qt pwrU x@ x=J |xv=yO R= �g =} o 'w� mR=i u=} QH |tHL

Qm = GLKkm
�m

(Pwb � Pm) (54)

K 'pwrU QO m R=i Q=Wi Pm 'x=J |xv=yO l}D=DUwQO}y Q=Wi Pwb u; QO xm
|Oa@ uwO@ |UOvy ?} Q[ G w pwrU QO x=J pw] L 'pwrU jr]t |Q}PBPwiv

%OwW|t s=Hv= u}vJ u; |x@U=Lt xm CU=

G = 2�
ln
�
req
rw

�
+ s

(55)

pwrU RmQt pO=at `=aW req w x=J |xv=yO `=aW rw 'K]U ?} Q[ s x]@=Q u}= QO
pOt R= xO=iDU= =@ 'OyO VWwB =Q pwrU Ct=N[ s=tD x=J xm u}= ZQi =@ "CU=

%=@ CU= pO=at x� y |xLiY QO req 'u+tU}B

req = 0 28

�
(�x)2 � ky

kx

� 12 + (�y)2 � kx
ky

� 12
� 12

�
ky
kx

� 12 +
�
kx
ky

� 12
(56)

w x |=y=DU=Q QO |Q}PBPwiv Q}O=kt ky w kx w Ov=pwrU O=a@= �y w �x u; QO xm
[10]"OvDUy y
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'|v=

U=QN
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Lt

s}L
Q

"xm@W pqkDU= |UQQ@ |=Q@ xm@W xDUO xU xU}=kt "5 pmW

"u=tR ?UL Q@ Civ CW=OQ@ MQv "6 pmW

"|HwQN QO Civ x@ R=o C@Uv "7 pmW

CkO =ypwrU uOQmR} Q =@ xm OwW|t x_Lqt u}vJty "O@=}|t V}=Ri= u=tR QwQtx@
"O@=}|t |}x_Lqt p@=k Ow@y@ SPRSim G}=Dv

"CU= u=tR pw] QO CW=OQ@ x=J QO Q=Wi C=Q}}eD |xOvyOu=Wv 8 pmW
|v=wNsy =yR=Ux}@W Q}=U =@ SPRSim R= xOt; CUO x@ G}=Dv xm OwW|t x_Lqt
'CW=OQ@ ẁQW =@ u=tRsy xm OwW|t xOy=Wt u}vJty Q=Owtv u}= QO "OQ=O |@U=vt
QO Q=Wi `} QU Ci= w uRNt R= Civ GwQN p}rOx@ =OD@= 'CW=OQ@ x=J QO Q=Wi
x=J hQ] R= xm Q=Wi Gwt |tm u=tR COt R= TB "O@=}|t Vy=m uRNt |=yDv=
Ea=@ w OUQ|t R}v CW=OQ@ x=J x@ CU= CmQL p=L QO O=} R CaQU =@ j} QRD
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11 pmW QO ẁ[wt u}= "CU= QDW}@ CW=OQ@ x=J x@ l}ORv \=kv R= uRNt QO

"CU= xOy=Wt p@=k |@ wNx@
O=ODt= QO R=o `=@W= xHQO C=Q}}eD |xOvyOu=Wv ?}DQDx@ 13 w 12 |=ypmW
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?Hwt w xO=O Vy=m =Q |R=Ux}@W CaQU ẁ[wt u}= xm CUq=@ Q=QmD Qy QO R=}v

"OwW|t VR=OQB u=tR V}=Ri=

s�qa CUQyi
|yOQPo ?} Q[ %A

m R=i sHL Q}}eD ?} Q[ %Bm
R=o uwO@ Civ sHL Q}}eD ?} Q[ %Bdo

`=@W= Civ sHL Q}}eD ?} Q[ %B�so
R=o uwO@ Civ sHL Q}}eD ?} Q[ %B�do
?; R=i sHL Q}}eD ?} Q[ Twmat %bw

uRNt nvU |Q}PBsm =QD ?} Q[ %c�
jta %D

u}tR Vv=Qo %g
jr]t |Q}PBPwiv %K

m R=i |@Uv |Q}PBPwiv %krm
M RH C_re %NM
m R=i Q=Wi %Pm

Civ w ?; u}@ |ov}} wt Q=Wi %Pcow
R=o w ?; u}@ |ov}} wt Q=Wi %Pcgo
M RH j} QRD =} CW=OQ@ |@O %qM

Civ x@ R=o C@Uv %Ro
`=@W= Civ QO R=o uOWpL C@Uv %Rso

m R=i `=@W= |xHQO %Sw
u=tR %t

M RH CaQU %UM
pwrU sHL %Vijk

|v=vw} s�qa
m R=i CHRr %�m
m R=i |r=oJ %�m

OQ=Ov=DU= \}=QW QO R=o |r=oJ %�GS
OQ=Ov=DU= \}=QW QO Civ |r=oJ %�OS
OQ=Ov=DU= \}=QW QO ?; |r=oJ %�WS

pNrND ?} Q[ %�
QiY Q=Wi QO pNrND ?} Q[ %�0

m R=i lQLD ?} Q[ %�m

"1 CW=OQ@ x=J xD Q=Wi "18 pmW

xOy=Wt 17 w 16 |=ypmW QO xm u=vJ ' ẁ[wt u}= x@ xHwD =@ "Ov=t|t |k=@ C@=F
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1. implicit pressure explicit saturation (IMPES)
2. Stock Tank Cubic Foot
3. Stock Tank Barrel
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