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"CU= xOW xO=iDU= 3xrwro j} QRD pOt R= CNwU |xv=Wi= |x}rw= |W=B wQi |=Q@
"CU= �A |W=B wQi u=tR |xYNWt w rA xQ]k `=aW |xYNWt pOt u}= QO
14 |x]@=Q j@] |m}t=v}OwQ}; |W=B wQi MQv w CU= xQ]k |ak=w `=aW Qou=}@ R

[9]%OwW|t x@U=Lt�
dr
dt

�
a

= Ra = � (r � ra)
C2:�a

(14)

pOt QO "CU= xOW xO=iDU= Gwt pOtQ} R R= CNwU |xQ=wi |x} wv=F |W=B wQi |=Q@
QO O}=@ C=Q]k |}=OD@= Q]k xm xOW x}YwD x} wv=F |W=B wQi |=Q@ xO=iDU= OQwt Gwt
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hrDNt |=yCr=L QO pR=v M=QwU |m}ORv QO QwDmSv= |Ov@xm@W C=}�RH "4 pmW
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p}iwQB [13]"CU= xOW xOQw; 1 pwOH QO u} wrm 313 |=tO QO u; X=wN xm CU=
|r}t 0 8CNwUVW=B u=tRCOt |=Q@nvrp}t |x} w=R?ULQ@ uRwU|}=Hx@=H
k� zeta� f VwQ xO=iDU= OQwt |oDiW; pOt "CU= xOW xOQw; 5 pmW QO x}v=F
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� Qo}O |xrO=at wO 'OwW|t pL uwr}UB= � |m pOt QO xm |SQv= pqLt[= MQv
Qw_vt x@ xm f uwo|[}@ h}iND |xrO=at w CaQU C=v=Uwv |=Q@ p=kDv= |xrO=at
pOt u}= R= xO=iDU= "OwW pL O}=@ � CU= xQ=w}O l}B wQDwR}= Q}e C=QF= uOQm pOt
w VW=B w QwDmSv= |R=Ux}@W p�=Ut QO ,=YwYNt '|OOa pL CkO V}=Ri= x@
QHvt 's}DUy wQx@ wQ �lQLDt� l}t=v}O |xm@W l} =@ xm |rN=O j=QDL= |=yQwDwt

"lQDWt |x}PeD |v=UQCNwU sDU}U l}D=tW "1 pmW

"pR}O QwDmSv=hrDNt |=yCtUk |Q=Pos=v w uRwU |Q}oQ=Qk pLtl}D=tW "2 pmW

2 pmW QO w lQDWt |x}PeD |v=UQCNwU sDU}U l}D=tW 1 pmW QO [11]"OQm
"CU= xOW xOQw; Q_v OQwt pR}O QwDmSv= hrDNt |=yCtUk |Q=Pos=v

|x_iLt |Uvqw@ QwD COW V}=Ri= |=yVwQ R= |m} |WNQJ u=} QH O=H}=
|WNQJ |=yu=} QH 3 pmW QO "CU= j=QDL= |R=Uxv}y@ w u=tOv=Q V}=Ri= w QwDwt
xOW xO=O u=Wv 'OQm O=H}= u=wD|t|rN=O j=QDL= |=yQwDwt QOvr}U uwQO xm|YN=W
[11]"OvwW|t O=H}= u; Q@ Owta QwLt w QOvr}U QwLt pwL ,=QFm = =yu=} QH u}= "CU=
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|HwQN Q]k 'QDt|r}t 0 143 |OwQw Q]k 'QDt|r}t 0 7 pw] |=Q=O u=tr; Vw@
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Q=}W =@ Cr=L wO QO Q_v OQwt QwDmSv= |D=@U=Lt |xm@W "CU= QDtwQm}t 2 |OwQw
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"QwDmSv= |R=Ux}@W QO OwHwt |RQt \}=QW "6 pmW

"C@=F sHL |}xv=wDU= j=QDL= |x_iLt |D=@U=Lt |xm@W w O=a@= "7 pmW

Cw=iDt Q}O=kt |=Q@ |QBU= Pwiv pw]� xm@W R= pL pqkDU= |UQQ@ G}=Dv x@ xHwD
p=}U "CU= xDiQo CQwY 248000 |D=@U=Lt pwrU O=OaD QO [7]'�|D=@U=Lt pwrU
300 |=tO 'Q=@ 10 Q=Wi |=Q=O� sm =QDt |=wy Q_v OQwt j=QDL= |x_iLt uwQO
xO=iDU= OQwt |oDiW; pOt "CU= �?amt QDt Q@ sQowr}m 11 73 |r=oJ w u} wrm
� Q=Wi CqO=at pL |=Q@ "CU= k-zeta-f VwQ QwDmSv= |R=Ux}@W Ovv=ty R}v

"CU= xOW xO=iDU= pBt}U sD} Qwor= R= swDvtt

pR}O QwDwt "3"3
uwQO |Uvqw@ QwD COW V}=Ri= w QwDmSv= pR=v xUOvy Q}}eD Q}F-=D |UQQ@ Qw_vt x@
Qq}B QD=m pR}O QwDwt =OD@= 'u; |oOv}q; w OQmrta Q@ pR}O QwDwt j=QDL= |x_iLt
QwDwt QO j=QDL= |R=Ux}@W Qw_vt x@ "CU= xOW |R=Ux}@W u; pw=ODt QwDmSv= =@
pR}O QwDwt l} R= |}=tv 8 pmW QO "CU= xOW xO=iDU= Q}=i Q=Ri=sQv R= Qq}B QD=m

"CU= xOW xOQw; |}=} QO Qw=vW l} QO Vv=QV}B |=Q@ xO=iDU= OQwt Qq}B QD=m
6pR}O QwDwt |R=Ux}@W \}Lt CtUk ltm =@ u; |Ov@xm@W w xUOvy O=H}=
\}=QW u}vJty w u; QwDmSv= w QwDwt C=YNWt "CU= xDiQo CQwY Q}=i Q=Ri=sQv QO
xOQw; 5 w 4 pw=OH QO ?}DQDx@ sm =QD |=OD@= QO j=QDL= |x_iLt pN=O |=wy

"[12]"nvrp}t |x}w=R ?ULQ@ uRwU |Q@q=@ p}iwQB "5 pmW
"QwDmSv= uwQO p=}U u=} QH |RQt w x}rw= \}=QW "2 pwOH

\}=QW
u} wrm 313 %=tO Q=@ 1350 %Q=Wi x}rw= \}=QW� x}v=F Q@ QDt 0 %CaQU

�l}D=DU= Q=Wi % ẁv� Q=@ 1350 %|OwQw Q=Wi

|RQt \}=QW
�l}D=DU= Q=Wi % ẁv� Q=@ 10 %|HwQN Q=Wi
�=tO � |DQ=QL % ẁv� u} wrm 313 %=tO
�V}=U � xQ=w}O % ẁv� V}=U %pR=v xQ=w}O
�uQ=kDt � xQ=w}O % ẁv� uQ=kDt %=yxQ=w}O Q}=U

[14]"QwDmSv= QO V}=U |R=Ux}@W QO OwHwt |=yQDt=Q=B "3 pwOH
Q=Okt QDt=Q=B

Stainless Steel 316 L QwDmSv= pR=v TvH
1500 �x}v=F Q@ QDt� CwY CaQU

1e + 09 �p=mU=B� st} Rm =t VvD

OQwt |=yCr=L |t=tD QO QwDmSv= |R=Ux}@W |=Q@ x}rw= w |RQt \}=QW [11]"OwW|t
QwDmSv= pR=v M=QwU uwQO |}=RxQiL ẁkw x@ xHwD =@ "CU= xOW x�=Q= 2 pwOH QO Q_v
Q_v QO V}=U CQwYx@ QwDmSv= pR=v |xQ=w}O |RQt \QW 'u; R= |W=v V}=U w
x@ OwQw s=ovy =y?=@L 'QwDmSv= pR=v uwQO |}=RxQiL ẁkw =@ [14]"CU= xOW xDiQo
O=H}= xH}Dv QO w |Rri Kw]U QO VvD O=H}= Ea=@ =yu; uO}mQD w Q=WiQB j]=vt
pR=v V}=U |R=Ux}@W QO R=}v OQwt Q}O=kt w =yQDt=Q=B "OwW|t |oOQwN w V}=U
swDvtwt � Q=Wi CqO=at pL |=Q@ u}vJty [14]"CU= xOW x�=Q= 3 pwOH QO QwDmSv=

"CU= xOW xO=iDU= 5pBt}U sD} Qwor= R= R}v
6 pmW QO Q_v OQwt QwDmSv= |R=Ux}@W QO xO=iDU= OQwt |RQt \}=QW u}vJty

"CU= xOW xO=O u=Wv

|QBU= "2"3
R= pR=v M=QwU hrDNt |=yxUOvy R= pY=L |xv=Wi= G}=Dv |xOy=Wt Qw_vt x@
xOW O=H}= |D=@U=Lt |xm@W w O=a@= xm C@=F sHL |}xv=wDU= j=QDL= |x_iLt l}
=@ pY=L |QBU= |R=Ux}@W [7]"CU= xOW xO=iDU= 'xOW xOQw; 7 pmW QO u; |=Q@
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"CU= xOW xO=iDU= SIMPLE-PISO sD} Qwor= R= swDvtwt � Q=Wi CqO=at pL
QO Cra u}ty x@ w CU= ?U=vt =QPo w Q}PB sm =QD |=yu=} QH |=Q@ sD} Qwor= u}=

[16]"CU= xDW=O OQ@ Q=m Q_v OQwt pR}O QwDwt j=QDL= |R=Ux}@W
|R=Ux}@W 'xUOvy uQ=kD \QW w |OOa C=@U=Lt u=tR COt Vy=m Qw_vt x@
xO=iDU= OQwt |xOwO pOt "CU= xDiQo CQwY QwDwt xUOvy pm R= sWWl} =yvD
Ov}=Qi wO pt=W wor= u}= "CU= wU=} wQ}y |oOv}q; |wor= T=U= Q@ Q=DWwv u}= QO
=@ Q@=Q@ xOwO sQH QO Q}}eD MQv u; T=U= Q@ w CU= xOwO V}=Um = w |Q}opmW
OwHw x@ w xDi=} V}=Um = |xOwO "CU= u; V}=Um = MQv w xOwO p}mWD MQv hqDN=

[15]%OvwW|t pOt Q} R CQwYx@ xOt;
dMsoot

dt
= dMform

dt
� dMoxide

dt
(20)

%OvwW|t x@U=Lt Q} R \@=wQ j@] Q@ u; V}=Um = nvy; w xOwO p}mWD u; QO xm
dMform

dt
= AfMfvP 0 5 exp(� Ef

RT
) (21)

dMoxide

dt
= 6MWc

�sDs
MsRtot (22)

wor= u}= "CU= xDi=} xaUwD I} wOrR pOt R}v xO=iDU= OQwt O}Um = uSwQD}v |wor=
QO =wy QO OwHwt uS}Um = w uSwQD}v Vvm =w \UwD w xOw@ =tO x@ xDU@=w COW x@
T=U= Q@ |}xrLQtOvJ |}=}t}W Vy=m pOt u}= QO "OwW|t O}rwD q=@ |=y=tO

[15]%R= CU= CQ=@a |D=tOkt |=yVvm =w |�RH pO=aD
N2 +O $ NO +N

O2 +N $ NO +O

N +OH $ NO +H

(23)

CUOx@ jwi |xrO=at AJ w CU=Q |=yhQ] uOQm ?Q[ R= Q} R |rm Vvm =w
%O};|t

N2 +O2 $ 2NO (24)

%OwW|t x@U=Lt 25 |x]@=Q j} Q] R= uSwQD}v O}Um = p}mWD nvy;
d [NO]
dt

= 2kf [N2] [O2] (25)

"|}=} QO Qw=vW l} QO xO=iDU= OQwt Qq}B QD=m pR}O QwDwt "8 pmW
[17]"xOW |R=Ux}@W pR}O QwDwt C=YNWt "4 pwOH

4 �OOa�QOvr}U O=OaD
0 13719 (m) xv=wDU= Q]k
0 1651 (m) |}=Hx@=H |xrY=i
15 1 ��� sm =QD C@Uv

0 26162 (m) uwD=W pw]
125 (deg)(�+ 90) CNwU |xv=Wi= |x} w=R
1600 (rpm) |v=QwO CaQU
162 2 (mg) pm}U Qy QO |k} QRD CNwU u=R}t
147 (BTDC) |OwQw A=B wU uOW xDU@
134 (ATDC) |HwQN A=B wU uOW R=@

711 5 (deg) CNwU VW=B ẁQW
21 5 (deg) CNwU VW=B COt

6 QwDmSv= M=QwU O=OaD
2 44 (lit) |}=Hx@=H sHL

Mexican hat x@tU |xU=m pmW
lQDWt x}PeD QwDmSv= ẁv
[17]"sm =QD |=OD@= QO QOvr}U pN=O |=wy \}=QW "5 pwOH

344 (k) =tO
200 (KPa) Q=Wi
0 ��� EGR xOW |v=QwNR=@ |HwQN R=o

Q@ pwS=ot 45 1 |DQ=QL VRQ= =@ u=DBy p=tQv 'xO=iDU= OQwt CNwU "CU= xOW
|DtUkxU |xN=WQ} R w sHUvt |xraW QO xO=iDU= OQwt j=QDL= pOt "CU= sQowr}m
pt=W |x}L=v %CU= x}L=v xU pt=W |k=QDL= pOt u}= "CU= 7xDi=} VQDUo
\qDN= |x}L=v w xOW |v=QwN R=@ |HwQN |=yR=o w =wy pt=W |x}L=v 'CNwU
xOQw; 9 pmW QO |k=QDL= pOt u}= l}D=tW [15]&xDNwUv w xDNwU |=yR=o pt=W
|x}rw= |W=B wQi QO 'k� zeta� f xO=iDU= OQwt |Uvqw@ QwD pOt "CU= xOW
C=Q]k |x} wv=F |W=B wQi QO 'RwmU} w |xQ]k VwQ R= CNwU |xv=Wi= C=Q]k
xOW O=H}= Q}N@D Q=Okt |v}@V}B |=Q@ 'OQ=Ov=DU= Gwt VwQ R= CNwU |xv=Wi=
CH R= xQ=w}O QF= pOt |=Q@ 'I} wwm =O Q}N@D VwQ R= CNwU |xv=Wi= C=Q]k QO
|=Q@ "CU= xOW xO=iDU= lm w |Jr=kDt pOt R= 8s=Q; xraW CaQU |=Q@ w 1 xQ=w}O
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Pwiv pw] |xYNWt |OOa |=yxO=O 'pY=L |OOa G}=Dv CkO |UQQ@ Qw_vtx@
|]wQNt w|}xv=wDU= |=ypR=v M=QwU |R=Ux}@W R=pY=L C=QP\UwDt Q]k w xQ=wi
|@ wN |r}N j@=]D w CU= xOW xU}=kt [7]OwHwt |OOa w |@ QHD G}=Dv =@ '=Qoty

"OwW|t xOy=Wt pY=L |OOa w |@ QHD G}=Dv u}@

pR}O QwDwt "2"4
"CU= xOW xU}=kt |@ QHD G}=Dv =@ |OOa G}=Dv 'pY=L G}=Dv CkO |UQQ@ Qw_vt x@
?ULQ@ xOW O=R; CQ=QL MQv w QOvr}U pN=O \UwDt Q=Wi Q=Owtv 13 pmW QO
x@ xHwD =@ "CU= xOW xO=O u=Wv [16]xOW |R=Ux}@W Cr=L QO =Q nvrp}t x} w=R

"OQ=O OwHw |OOa w |@ QHD G}=Dv u}@ |@ wN |r}N j@=]D 'pmW u}=
u; |R=Ux}@W x@ 'pY=L G}=Dv |HvUQ=@Da= w pR}O QwDwt |R=Ux}@W R= TB
=D xHQO 125� CNwU VW=B |x} w=R V}=Ri= w QwDmSv= pR=v hrDNt |=yxUOvy =@
"CU= xOW xDN=OQB QwDmSv= |R=Ux}@W QO xOW xQ}NP p}=i ltm =@ �xHQO 165
ẁQW u=tR '|v=QwO CaQU |=yxYNWt '=y|R=Ux}@W u}= QO xm CU= QmP x@ sRq
u}vJty w u=tR COt 'sQH |rw C@=F QwDwt |xUOvy w sm =QD C@Uv 'CNwU VW=B
|x} w=R l}D=tW 14 pmW QO "OvQ}eDt j=QDL= |x_iLt x@ CNwU VW=B |x} w=R
'pmW u}= x@ xHwD =@ "CU= xOW xOQw; j=QDL= |x_iLt uwQO x@ CNwU VW=B
Q}}eD '|Uvqw@ QwD COW V}=Ri= w CNwU |xv=Wi= |WNQJ u=} QH O=H}= Q@ xwqa
|Q}owrH u}vJty w =wy w CNwU \qDN= Ow@y@ Qw_vt x@ CNwU VW=B |x} w=R
Vy=m Qw_vt x@ QOvr}U xQ=w}O =@ CNwU |xv=Wi= OQwNQ@ Vy=m =} w OQwNQ@ R=
Ov=wD|t j=QDL= u=tOv=Q V}=Ri= u}vJty w QwDwt |oOv}q; w xDNwUv |=yu@ QmwQO}y

"OW=@ ?U=vt Q=my=Q l}

G}=Dv |UQQ@ w EL@ "5
QwDmSv= "1"5

|QBU= X=wN Q@ =yQwDmSv= QO `}=t CNwU |R=UQOwB Ov}=Qi QO |}=RxQiL ẁkw Q}F-=D
|}=RxQiL |xO}OB ẁkw =@ "CU= Q=mv= p@=k Q}e w Q=PoQ}F-=D QwDwt |oOv}q; w OQmrta w
?}U; |v=UQCNwU sDU}U pR=v x@ 'u; R= |W=v |oOQwN w u; |=y?=@L uO}mQD w
V}=Ri= pR=v x@ xOW OQ=w ?}U; u=R}t 'xO}OB u}= ẁkw COW V}=Ri= =@ &OwW|t OQ=w

hrDNt Q}O=kt |=Q@ nvrp}t x} w=R ?ULQ@ QOvr}U uwQO \UwDt Q=Wi "10 pmW
"|D=@U=Lt pwrU

"q=@ nQt x]kv wO QO Qq}B QD=m |}=} QO pR}O QwDwt |Ov@xm@W "11 pmW

%OwW|t x@U=Lt 26 |x]@=Q j} Q] R= R}v Vvm =w nvy;

kf = ap
T

exp(� Ea
RT

) (26)

Msoot 'xOW O}Um = |xOwO sQH Maxide 'xOW p}mWD |xOwO sQH Mform

Q=Wi P 'Tw}vQ; u=wDV}B C@=F Af 'u} wrm ?ULQ@ =tO T 'xOwO sQH Q}}eD
xOwO sQH Ms 'wU=} wQ}y |R=Up=ai |SQv= E 'R=o |twta C@=F R 'Q=@ ?ULQ@
pqkDU= |UQQ@ |=Q@ "CU= xOwO p}mWD x@ \w@ Qt |oDiW; |W@vH |SQv= kf w
xOW O=H}= hrDNt |=ypwrU O=OaD |=Q=O |Ov@xm@W xU '|Ov@xm@W R= pL
|=Q@ nvrp}t |x} w=R ?ULQ@ QOvr}U pN=O \UwDt Q=Wi R= pY=L G}=Dv w
|=Q@ \w@ Qt G}=Dv u}@ 'pmW u}= x@ xHwD =@ "CU= xOW x�=Q= 10 pmW QO s=OmQy
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109



"""|
Uvq

w@Qw
DC

OW
V}

=Ri=
Q}F- =D

|O
Oa

|xa
r=]t

QO QwDwt |RmQt |xLiY QO xOwO |xOv}q; |tQH QUm |Oa@wO QwDv=m "29 pmW
"�xHQO 155 VW=B |x} w=R |=Q@� q=@ nQt x]kv R= Oa@ xHQO 60 w 30 |=}=wR

"nvrp}t x} w=R ?ULQ@ u@ Qm O}Umwvwt |tQH QUm "30 pmW

p}mWD u}}=B =tO \=kv QO QDW}@ xOwO |xOv}q; w q=@ =tO \=kv QO QDW}@ uSwQD}v
V}=Ri= |Qo}O '|m} Vy=m =@ w OvDUy O=[Dt Q=DiQ |=Q=O xOv}q; wO u}= "OwW|t

"O@=}|t
hrDNt Cq=L QO u@ Qm O}Umwvwt |xOv}q; O}rwD u=R}t 30 pmW QO
O}Umwvwt `} RwD |Oa@ wO |=yQwDv=m 31 pmW QO w nvrp}t x} w=R ?ULQ@
nQt |x]kv R= TB xHQO 60 w 30 |=}=wR QO j=QDL= |x_iLt uwQO u@ Qm
V}=Ri= w |WNQJ u=} QH O=H}= =@ pmW x@ xHwD =@ "CU= xOW xOQw; q=@

xHQO 60 w 30 |=}=wR QO QwDwt |RmQt xLiY QO =tO |Oa@ wO QwDv=m "27 pmW
"�xHQO 155 VW=B |x} w=R |=Q@� q=@ nQt |x]kv R= Oa@

|RmQt |xLiY QO uSwQD}v O}Um = |xOv}q; |tQH QUm |Oa@wO QwDv=m "28 pmW
155 VW=B |x} w=R |=Q@� q=@ nQt x]kv R= Oa@ xHQO 60 w 30 |=}=wR QO QwDwt

"�xHQO
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Ovyt w OQmrta |=Q@ pY=L G}=Dv |xU}=kt =@ "Ci=} Oy=wN V}=Ri= u@ Qm O}Umwvwt

u} QDy@ ẁtHt QO xm OwW|t xOy=Wt hrDNt |=yCr=L QO pR}O QwDwt |oOv}q;
CU= xHQO 165 VW=B |x} w=R =@ Q=}W |=Q=O pR=v Cr=L QO QwDwt \}=QW
|x} w=R =@ Q@=Q@ ,=@} QkD� Q=Okt u} QDW}@ |O}rwD Qw=DWo w u=wD Cr=L u}= QO xm
Q=Okt u} QDsm uSwQD}v O}Um = w u@ Qm O}Umwvwt |oOv}q; w �xHQO 155 VW=B
|rmWt xOwO |xOv}q; O}rwD ^=Lr R= QwDwt R}v Cr=L u}= QO "OQ=O =Q OwN

"OQ=Ov

|Q}oxH}Dv "6
'CNwU VW=B |x} w=R Q}}eD w |Uvqw@ QwD COW V}=Ri= j} Q] R= 'Q[=L Q=DWwv QO
V}=Ri= Qw_vt x@ "s}DN=OQB Qq}B QD=m |}=} QO pR}O QwDwt |oOv}q; w OQmrta Ow@y@ x@
xO=iDU= pR}O QwDmSv= pR=v uwQO Q=}W R= |WNQJ u=} QH O=H}= w |Uvqw@ QwD COW
|@ QHD G}=Dv =@ pR}O QwDwt w QwDmSv= |R=Ux}@W R= pY=L |OOa G}=Dv |xU}=kt "OW
pY=L |OOa G}=Dv "CU=y|UQQ@ u}= ?wN |r}N j@=]D Qou=}@ OwHwt |OOa w
x@ QHvt QwDmSv= pR=v uwQO Q=}W O=H}= xm OyO|t u=Wv QwDmSv= |R=Ux}@W x@ \w@ Qt
"OwW|t pR=vV}=U w|}=RxQiL ẁkw COWVy=m wCNwU|WNQJ u=} QH O=H}=
X=wN Ow@y@ x@ QHvt Q=}W O=H}= xm OyO|t u=Wv R}v xv=Wi= |R=Ux}@W G}=Dv
|R=Ux}@W G}=Dv 'xt=O= QO "OwW|t u; |]wQNt x} w=R V}=Ri= w CNwU |xv=Wi=
|Uvqw@ QwD COW V}=Ri= w |WNQJ u=} QH O=H}= xm OyO|t u=Wv pR}O QwDwt
"OwW|t pR}O QwDwt |oOv}q; w OQmrta Ow@y@ x@ QHvt |QBU= |]wQNt |x} w=R w
w u=wD 'xHQO 165 VW=B |x} w=R QO QwDwt OQmrta xv}y@ \}=QW QO Cr=L u}= QO
|}xv=wDU= pR=v Cr=L x@ C@Uv OYQO 75 50 w OYQO 75 ?}DQDx@ |O}rwD Qw=DWo
?}DQDx@ u@ Qm O}Umwvwt w uSwQD}v O}Um = |oOv}q; 'CNwU hQYt Q}O=kt w V}=Ri=
|}xv=wDU= pR=v Cr=L x@ C@Uv OYQO 42 73 w OYQO 45 45 w OYQO 37 08
O=H}= ?U=vt |Uvqw@ QwD COW x@ xHwD =@ Cr=L u}= QO u}vJty "O@=}|t Vy=m
xOwO ^=Lr R= QwDwt w xOW O}Um = xOwO |xOv}q; 'j=QDL= |x_iLt uwQO xOW
CNwU hQYt u=tRsy Vy=m Qw_vt x@ xOW x�=Q= |=yVwQ u}=Q@=v@ "OQ=Ov |rmWt
R= |W=v CqmWt x@ xHwD =@ |O}rwD Qw=DWo w u=wD V}=Ri= x=Qty x@ =y|oOv}q; w
w C}ty= R�=L |r}Ui CNwU `@=vt uOw@ Q}PB=vO}OHD w =yCNwU j=QDL= |oOv}q;

"CU= |t=Rr=

|RmQt xLiY QO u@ Qm O}Umwvwt |xOv}q; |tQH QUm |Oa@wO QwDv=m "31 pmW
155 VW=B |x} w=R |=Q@� q=@ nQt x]kv R= Oa@ xHQO 60 w 30 |=}=wR QO QwDwt

"�xHQO

uw}U=O}Um = u=R}t w V}=Ri= j=QDL= |x_iLt |=tO 'CNwU VW=B |x} w=R
OwHw p}rO x@ "O@=}|t Vy=m |O}rwD u@ Qm O}Umwvwt u=R}t w xDi=} V}=Ri= u@ Qm
|DQwY QO "CU= sm xOv}q; u}= Q=Okt ,=D@Uv pR}O |=yQwDwt QO |i=[= |=wy
|xOv}q; |O}rwD u=R}t 'O@=} Vy=m =wy Q=Okt =} w V}=Ri= CNwU Q=Okt xm

=yCWwv=B
1. nordin
2. dukowicz
3. blob injection
4. common rail injector
5. simple
6. diesel engine simulation environment (ESE diesel)
7. ECFM-3Z
8. laminar 
ame speed
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