
�14
02

Q=y@
�h

}QW
u=Qt

a|
UOv

yt
�|W

ywSB
�'5

7�4
9"

X
'1|

xQ=t
W'

39
�2

|xQ
wO

O
ri

gi
na

lA
rt

ic
lexOW x}rND QwW ?=UB Q=DiQ QO pR=v |xUOvy Q}F-=D

600 |x} w=R =@ p}=t jQeDUt CQwYx@
�OWQ= T=vWQ� � O=Sv|}=@=@ O}Lw

Q}@mQ}t= |DavY x=oWv=O '?; � u=Qta |UOvyt |xOmWv=O
�Q=}Wv=O� �|OvUQwN l@=@

Q}@mQ}t= |DavY x=oWv=O 'CU} R \}Lt w u=Qta |UOvyt |xOmWv=O

=} QO x@ ,=t}kDUt =Q ?; |R=Uu} Q}W R= xOv=t |=Hx@ ?=UB 'umu} Q}W ?; |=yxv=NQ=m
"OwW|t CU} R\}Lt ?} QND Ea=@ w CU=} QO ?; R= QDQwW Q=}U@ xm 'Ovvm|t x}rND

Q=F; Vy=m |=Q@ =yVwQ u} QDsyt R= |m} '?U=vt |=yxOvvmx}rND R= xO=iDU=
x@ \w@ Qt xv}tR u}= QO xOW s=Hv= C=ar=]t QDW}@ "CU= QwmPt |=y?=UB |]}LtCU} R
R= xO=iDU= =@ Q=@ u}rw= |=Q@ 'Q[=L VywSB QO "CU= |}xQ}=O pR=v R= p=oJ ?=UB |x}rND
'xQ}=O |=ypR=v R= xOW x}rND p=oJ ?=UB |R=Ux}@W x@ k � " (RNG) |oDiW; pOt
60 |x}rND |x} w=R =@ w p}=t jQeDUt CQwYx@ ?=UB "CU= xOW xDN=OQB |Rwr w ErFt
CUO x@ G}=Dv x@ xHwD=@ "CU= xOW x}rND =} wB w um =U |@; \}Lt QO ji= x@ C@Uv xHQO
w CH |xv}W}@ OwaY `=iDQ= 'OwW GQ=N pR=v R= |}xLiY CQwYx@ ?=UB xJ Qy 'xOt;
?=UB |R=Uj}kQ u=R}t p@=kt QO w Vy=m u}tR x@ ?=UB OQwNQ@ |x]kv |ki= |xrY=i

OwHw p}rO x@ CH |rN=O |x@r QO VNB u=R}t O=O u=Wv G}=Dv u}vJty "O@=}|t V}=Ri=
"CU= CH |HQ=N |x@r QO VNB u=R}t R= QDtm '=Ov=wm QF= w QDU@

vahidbabaiynejad2@gmail.com
b.khorsandi@aut.ac.ir

"|R=Uj}kQ 'swrB '?=UB 'CH 'umu} Q}W ?; %|O}rm u=oS=w

xtOkt "1
'p}=t jQeDUt |=yxOvvmx}rND R= xO=iDU= [2]"OwW \wrNt xOvQ}PB \}Lt p=}U =@
?=UB |x}rND |=Q@ VwQ u} QD?U=vt 'Ovvm|t x}rND CH CQwYx@ =Q ?=UB xm
xOvQ}PB \}Lt p=}U =@ xrLQt wO QO xOW x}rND ?=UB '1 pmW j@] [3]"CU= p=oJ
u=R}t "OwW|t GQ=N pR=v R= CH pmW x@ ?=UB 'pw= |xrLQt QO "OwW|t \wrNt
swDvtwt Q=W Ovv=t |rt=wa x@ pw= |xrLQt QO xOvQ}PB \}Lt p=}U =@ ?=UB \qDN=
"OQ=O |oDU@ ji= x@ C@Uv pR=v |x} w=R u}vJty w |HwQN CH (F ) OwQi OOa w
xr�Ut u}= xm 'OwW|t CH uwQO x@ \}Lt p=}U |Qw=ty Ea=@ |HwQN CH
|t=ovy 'swO |xrLQt "OwW|t |HwQN CH swDvtt Q=W w C_re Vy=m Ea=@
Q=W =@ xU}=kt QO w O@=}|t |yHwD p@=k Vy=m CH swDvtwt Q=W xm OwW|t R=e;
CH Cr=L R= ?=UB Cr=L u}= QO "OQm Q_vhQY u; Q=Okt R= u=wD|t |Qw=vW
Ow@ Oy=wN CH pmW x@ u=} QH 'OW=@ F > 1 xJv=vJ� OwW|t p}O@D swrB x@
|r=oJ xmu}= x@ xHwD =@ "�Ow@ Oy=wN swrB pmW x@ u=} QH 'OW=@ F < 1 Qo = w
swrB Cr=L QO ?=UB 'CU= QDW}@ xOvQ}PB \}Lt p=}U |r=oJ x@ C@Uv ?=UB
T=tD 'Cr=L u}= QO "Ovm|t CmQL =} QO hm CtU x@ |Qw=vW Q=W |x]U=w x@

xH=wt ?; Ow@tm pmWt =@ xm |rL=U j]=vt QO umu} Q}W ?; |=yxv=NQ=m E=OL=
sHL p}rOx@ umu} Q}W ?; |=yxv=NQ=m "CU= V}=Ri= p=L QO CaQU x@ 'OvDUy
xDN=vW u} Q}W ?; OwOLt=v `@vt l} u=wvax@ '=yTwv=}k= w =y=} QO ?; |q=@
?}U; Ea=@ 'OvQ=O QW@ |=Q@ xm |O}=wi Q=vm QO 'umu} Q}W ?; |=yxv=NQ=m "OvwW|t
R= umu} Q}W ?; |=yxv=NQ=m ?=UB ',qwtat "OvwW|t R}v CU} R \}Lt x@ uOR
xOv=OQoR=@ =} QO x@ |DQwB OvJ =} �|L]U =} jQeDUt� |DQwBlD |=y|HwQN j} Q]
'OvwW p}O@D |}=} QO |oOwr; |rY= `@vt x@ CU= umtt |}=y?=UB u}vJ "OvwW|t
u}ty x@ [1]"OvDUy uwo =vwo |}=}t}W O=wt u}vJty w q=@ C_re =@ ltv |w=L =Q} R
|=y?=UB |R=Uj}kQ u=R}t V}=Ri= |=Q@ ?U=vt |=yxOvvmx}rND R= xO=iDU= p}rO
|x}rND '|O}rwD QwW |=y?=UB ?QNt Q=F; Vy=m |=Q@ "CU= |QwQ[ xOW QmP
|y=Dwm |v=tR |xrY=i QO x}rND R= Oa@ ?=UB xm OwW s=Hv= |}xvwox@ O}=@ =yu;

pw�Ut xOvU} wv �
"1401 8 14 VQ}PB '1401 8 9 x}LqY= '1401 6 13 Ci=} QO %M} Q=D

DOI:10.24200/J30.2022.61005.3137

%xr=kt u}= x@ O=vDU=
'39�2 �1� 'h} QW u=Qta |UOvyt '�600 |x} w=R =@ p}=t jQeDUt CQwYx@ xOW x}rND QwW ?=UB Q=DiQ QO pR=v |xUOvy Q}F-=D� "�1402� l@=@ '|OvUQwN w O}Lw 'O=Sv|}=@=@

57�49 "X



"""x
OW

x}rN
DQwW

?=U
BQ=D

iQQ
Op

R=v|
xUO

vyQ
}F- =DQO |}xQ}=O pR=v R= xOW x}rND p=oJ ?=UB Q=DiQ |UQQ@ x@ |@ QHD w |OOa

Vy=m 'Xi Q=Okt V}=Ri= Ea=@ \}Lt u=} QH xm OvDi=} QO w OvDN=OQB =} wB \}Lt
pOt G}=Dv OvO=O u=Wv u=W}= u}vJty "OwW|t |R=Uj}kQ u=R}t V}=Ri= w Zt
RDQ@=Q w 4|U@=a [23]"OQ=O |@ QHD G}=Dv =@ |@ wN Ck@=]t 'VISJET |r=QoDv=
x}rND p=oJ QwW ?=UB |R=Uj}kQ |wQ =Q OwN C=ar=]t '�2015 w 2014�
=} wB w um =U \}Lt QO xHQO 60 |x}rND |x} w=R =@ |DQwBOvJ |=yQRw}i}O R= xOW
|xrY=i =Q |DQwBOvJ |=yQRw}i}O |L=Q] QO pt=a u} QDsyt =yu; "OvO=O s=Hv=
sy =@ =yCH xm |DQwY QO 'u=W}= G}=Dv j@] "OvDUv=O sy R= |HwQN |=yxv=yO
[12w11]"O@=}|t Vy=m =} wB w um =U \}Lt QO 'Si w Xi 'Zt Q=Okt 'OvwW s=eO=
?=UB |x}rND QO QRw}i}O R= xO=iDU= |UQQ@ x@ [7]'�2018� u=Q=mty w 5ROv=vQi
pOt R= xO=iDU= =@ w OvDN=OQB QwW ?=UB |R=Uj}kQ u=R}t QO u; QF= w QwW
pY=L QwW ?=UB |x}rND |=Q@ QRw}i}O R= xO=iDU= xm OvO=O u=Wv [13]'CORMIX

Vy=m COWx@ =Q QwW ?=UB |]}LtCU} R Q=F; 'umu} Q}W ?; |=yxv=NQ=m R=
Standard (k� ") |=ypOt R= xO=iDU= =@ '�2019� u=}OtLt w 6u=} "OyO|t
|=ypR=v R= xO=iDU= =@ p=oJ ?=UB |x}rND |R=Ux}@W x@ RNG (k � ") w
|R=Ux}@W QO |@ wN C}r@=k '|OOa |=ypOt xm OvDi=} QO w OvDN=OQB |DQwBOvJ
QO |QDy@ OQmrta RNG (k� ")pOt u}vJty "OvQ=O |DQwBOvJ |=yxOvvmx}rND
=@ '�2021� u=Q=mty w |v=[tQ [14]"OQ=O Standard (k � ") pOt =@ xU}=kt
|x}rND |=yx} w=R =@� pR=v |xv=yO |xrY=i Q}F-=D |UQQ@ x@ 'swiuB= pOt R= xO=iDU=
QDU@ x@ pR=v |xv=yO |m}ORv xm OvDi=} QO w OvDN=OQB =} QO QDU@ R= �xHQO 45 w 30
"OQ=Ov xHQO 45 |x} w=R =@ pR=v R= xOW x}rND ?=UB Q=DiQ QO |UwULt Q}F-=D '=} QO
QDt=Q=B Q=Okt xm |t=ovy 'xHQO 30 |x} w=R =@ pR=v R= xOW x}rND ?=UB |=Q@ =t=
x@ �swrB x@ CH |rw] T=}kt LM 'u}tR K]U R= pR=v `=iDQ= y0� y0=LM
'u=Q=mty w 7nv=}H [15]"O@=}|t Vy=m |R=Uj}kQ Q=Okt 'OUQ|t 0 14 R= QDtm
xHQO 45 |x} w=R =@ pR=v R= xOW x}rND p=oJ ?=UB Q=DiQ QO pR=v |xUOvy Q}F-=D
|mOQ= Q=kvt '|Rwr '`@ Qt 'xQ}=O |=yxUOvy =@ pR=v x@ \w@ Qt G}=Dv w |UQQ@ =Q
|=ypR=v =@ ?=UB |x}rND 'u=W}= G}=Dv j@] "OvOQm xU}=kt Qo}Om} =@ =Q xQ=DU w
�15 u=R}t x@ |}xQ}=O pR=v x@ C@Uv =Q |R=Uj}kQ u=R}t '|}xQ=DU w |mOQ= Q=kvt
QO =Q |R=Uj}kQ u=R}t '|Rwr w `@ Qt |=ypR=v R= xO=iDU= u}vJty "O=O V}=Ri=
u=W}= u}vJty "CU= xO=O Vy=m |}x_Lqt p@=k Q=Okt x@ |}xQ}=O pR=v =@ xU}=kt
u=} QH Cr=L QO |mOQ= Q=kvt pR=v R= xO=iDU= =@ ?=UB |x}rND xm OvO=O u=Wv
V}=Ri= |}xQ}=O |xv=yO =@ pR=v x@ C@Uv =Q |R=Uj}kQ u=R}t 'CH =@ =DU=Qsy

[17w16]"OyO|t
R= xO=iDU= =@ =Q OwN p=oJ ?=UB 'umu} Q}W ?; |=yxv=NQ=m QDW}@ xRwQt=
u=R}t QO Q=PoQ}F-=D pt=wa R= |m} 'pR=v |xUOvy "Ovvm|t x}rND |}xQ}=O pR=v
|xv}tR QO [17w16]"CU= p}=t jQeDUt CQwYx@ xOW x}rND p=oJ ?=UB |R=Uj}kQ
|x}rND x@ \w@ Qt =yu; QDW}@ w xOW s=Hv= |Q=}U@ C=ar=]t 'p=oJ ?=UB |x}rND
Q=}U@ C=ar=]t xmu}= x@ xHwD =@ "CU= xOw@ |}xQ}=O pR=v R= xO=iDU= =@ ?=UB
'CU= xOW s=Hv= p=oJ ?=UB |x}rND |=Q@ pR=v |xUOvy Q}F-=D OQwt QO |tm
Q}F-=D |UQQ@ x@ ANSYS FLUENT Q=Ri=sQv R= xO=iDU= =@ Q[=L VywSB QO
QO xOW x}rND p=oJ ?=UB C=YNWt w |R=Uj}kQ Q=Okt QO pR=v |xUOvy
?=UB |x}rND 'Qw_vt u}= |=Q@ "CU= xOW xDN=OQB �=} wB w um =U� |@; \}Lt
Q}O=kt w |R=UpOt u=Um} \}=QW QO |Rwr w ErFt 'xQ}=O |=yxUOvy =@ pR=v R=
Qo}Om} =@ =ypR=v R= s=OmQy |=Q@ 'Si=F w 'Sm=F 'Zt=F:De 'Xi=F:De

"Ov=xOW xU}=kt

"swrB w CH Cr=L QO p}=t jQeDUt CQwYx@ xOW x}rND ?=UB C=YNWt "1 pmW
|x} w=R xJ Qy [4]"OwW|t ?=UB C_re Vy=m Ea=@ xOvQ}PB \}Lt p=}U =@ swrB
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\}Lt QO u}vJty "CU= xOw@ |}xQ}=O pR=v R= QDW}@ OYQO 26 5 w 21 ?}DQD
w 1 ErFt pR=v R= QDW}@ �29 '2 ErFt pR=v R= xOW x}rND ?=UB Si=F Q=Okt '=} wB
xOw@ 1 |Rwr pR=v QO Si=F Q=Okt R= QDW}@ �28 R}v 2 |Rwr pR=v QO Si=F Q=Okt
|R=Uj}kQ Q}F-=D CLD QDW}@ um =U \}Lt x@ C@Uv ?=UB '=} wB \}Lt QO "CU=
\ki swrB 'um =U \}Lt QO 'OW xDio xm xvwou=ty "OQ}o|t Q=Qk \}Lt u=} QH \UwD
'|Qw=vW Q=W Q@xwqa '=} wB \}Lt QO =t= &Ovm|t CmQL |Qw=vW Q=W Q}F-=D CLD
?=UB |xOW |] Ci=Ut u}=Q@=v@ "OQ}o|t Q=Qk R}v \}Lt u=} QH Q}F-=D CLD swrB
u=R}t 'p}rO u}ty x@ w O@=}|t V}=Ri= um =U \}Lt =@ xU}=kt QO =} wB \}Lt QO
xH}Dv QO w �\}Lt p=}U =@ ?=UB T=tD� CH uwQO x@ \}Lt p=}U |Qw=ty
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[10]"|@ QHD |xar=]t G}=Dv =@ xU}=kt QO C_re |[Qa |xOW Oa)@|@ |=yp}iwQB "10 pmW

|xUOvy =@ pR=v R= xO=iDU= '�|R=Uj}kQ u=R}t V}=Ri=� |]}LtCU} R Q=F; w xv} Ry
x}YwD 1 ErFt w 1 |Rwr 'xQ}=O |=ypR=v R= xO=iDU= |=H x@ 2 |Rwr w 2 ErFt
QO� 1 ErFt w 1 |Rwr 'xQ}=O |=ypR=v =@ ?=UB |x}rND C} Rt u}vJty "OwW|t
"CU= pL=U R= QwO \=kv x@ ?=UB p=kDv= '�2 |Rwr w 2 ErFt |=ypR=v =@ xU}=kt

s�qa CUQyi
&|}xQ}=O pR=v Q]k %D

&|}xQ}=O K]U pO=at Q]k %De
&\}Lt u=} QH CaQU %Ua

&pR=v R= ?=UB |HwQN CaQU %Uj
&|@Uv CaQU %Ur = Ua=Uj

&|R=Uj}kQ u=R}t %S
&CH |xv}W}@ OwaY `=iDQ= QO ?=UB |R=Uj}kQ u=R}t %Sm

&u}tR x@ OQwNQ@ |x]kv QO ?=UB |R=Uj}kQ u=R}t %Si
&pR=v R= u}tR x@ ?=UB OQwNQ@ |x]kv |ki= |xrY=i %Xi

&pR=v R= CH |xv}W}@ OwaY `=iDQ= %Zt
&x}rND OwQi OOa %F

&|oDiW; |W@vH SQv= %K
&lqyDU= MQv %"

&Q_vOQwt |x]kv QO C_re %C
&CH RmQt QO C_re %Cc
&?=UB |x}rw= C_re %C0
&xOvQ}PB \}Lt C_re %Ca

&pR=v RmQt R= Q_vOQwt |x]kv |a=aW |xrY=i %r
&C=Cc = 1=e xm |a=aW |xrY=i %bc

&Vt pw] %R
&�xHQO� ji= x@ C@Uv pR=v |xv=yO |x} w=R %�

&\}Lt |r=oJ %�a
&?=UB |r=oJ %�0
"pR=v CL=Ut %A

u; |rN=O |x@r x@ C@Uv CH |HQ=N |x@r QO VNB u=R}t 'xOt; CUO x@ G}=Dv
|x@r QO C_re |=yp}iwQB QD`} QU h=QLv= x@ QHvt ẁ[wt u}= "CU= xOw@ QDW}@
|x@r QO "CU= xOW |Uw=o p}iwQB x@ C@Uv |HQ=N |x@r =@ xU}=kt QO |rN=O
xO=O MQ |D}OwOLt I}y uwO@ CH uwQO x@ |]}Lt p=}U |Qw=ty 'CH |HQ=N
|rN=O |x@r QO =t= "CU= xOw@ |Uwo p}iwQB Ovv=ty CH Q=DiQ 'p}rO u}ty x@ w
QDU@ OwHw u}vJty w |Qw=vW Q=W |Q=O}=B=v p}rOx@ 'x}rND `@vt R= uOW QwO =@ CH
R= Q=Owtv 'OvwW|t CH uwQO x@ \}Lt p=}U QDW}@ |Qw=ty R= `v=t xm '=Ov=wm QF= w
'pR=v |xUOvy xm OW XNWt G}=Dv x@ xHwD =@ "CU= xDiQo xrY=i |Uw=o Cr=L

"OQ=Ov CH |[Qa `]kt QO C_re |xOW Oa)@|@ p}iwQB QO |Q}F-=D

|Q}oxH}Dv "5
Q}F-=D |UQQ@ x@ ANSYS FLUENT Q=Ri=sQv R= xO=iDU= =@ 'Q[=L VywSB QO
|xU}=kt =@ "CU= xOW xDN=OQB Si w Sm 'Xi 'Zt Q=Okt QO pR=v |xUOvy
xm OW XNWt |@ QHD |=yxar=]t G}=Dv =@ k � " (RNG) |oDiW; pOt G}=Dv
xOW x}rND p=oJ ?=UB Q=DiQ |R=Ux}@W QO |}q=@ |}=v=wD ' k � " (RNG)pOt
?=UB \qDN= w l}t=v}O Q}}eD QO |tyt pt=a 'pR=v |xUOvy "OQ=O |@; \}Lt QO
xU}=kt QO 2 ErFt pR=v '=} wB w um =U |=y\}Lt QO "CU= l}ORv u=O}t QO p=oJ
|x}rND "CU= xDW=O =Q Zt u=R}t u} QDtm w Si w Sm u=R}t u} QDW}@ '=ypR=v Qo}O =@
=@ xU}=kt QO =Q |R=Uj}kQ u=R}t '1 ErFt w 1 |Rwr |=ypR=v R= xO=iDU= =@ ?=UB
Sm Q=Okt 2 ErFt pR=v =@ ?=UB |x}rND u}vJty "CU= xO=O Vy=m xQ}=O pR=v
w um =U \}Lt QO OYQO 10 w 20 ?}DQD x@ |}xQ}=O pR=v =@ xU}=kt QO =Q Si w
Cio u=wD|t ?}DQD u}= x@ "CU= xO=O V}=Ri= =} wB \}Lt QO OYQO 26 5 w 25
=@ ?=UB pt=aD V}=Ri= Ea=@ |}xLiY |=ypR=v R= xO=iDU= =@ QwW ?=UB |x}rND
R= xO=iDU= "O@=}|t V}=Ri= |R=Uj}kQ u=R}t 'u}=Q@=v@ w OwW|t xOvQ}PB \}Lt p=}U
x@ C@Uv CH |xv}W}@ OwaY `=iDQ= Vy=m Ea=@ '2 |Rwr w 2 ErFt |=ypR=v
|=ypR=v R= xO=iDU= =@ 'p}rO u}ty x@ "CU= xOW 1 ErFt w 1 |Rwr 'xQ}=O |=ypR=v
=Q ?=UB u=wD|t '1 ErFt w 1 |Rwr 'xQ}=O |=ypR=v |=H x@ 2 ErFt w 2 |Rwr
|xv} Ry Vy=m Ea=@ ẁ[wt u}= xm 'OQm x}rND �pL=U l}ORv� |QDtm jta QO
Vy=m |=Q@ u}=Q@=v@ "OwW|t �xOvvmx}rND R= |Q=Oyov w CN=U� ?=UB |x}rND
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manual for CORMIX: A hydrodynamic mixing zone




