FY-YR forho (V¥R lils) O 8l )50 ligioed imgy — sale dolilad

Ll
9792
"'oknesl

‘ 19990 Olasd  idg — sole doldial

wpan www.engineresearch.ir :aslilas  ¢lo,b

of Engine.

3 B3 Nas Spiio (Glynl U Cgw il Gloj sl F (5335 o)y
laslons Yl Suolisd U 35735 sy pgige Ssi¥T L

¥ v . o ) P

mostasharshahidi.seyyedmohsen@mail.um.ac.ir ly/ clguiio clguio (wgd 8 ol o 5 5,9lilS” 0ASUiD qoiumssgns wdigo L)) wlii )5 g2eniild :
arohani@um.ac.ir )y clguio adguio  wgds8 ol o 45)5lisS” oSl qoivwwsge cwdigo 09,5 HLuiily ’

MKhpOUr@um.ac.ir «5ly! wtguio clgico | swg3s5 ol o1 5y5itS US> groitumusns swdigo 05,5 il ™

Javadzareei@um.ac.ir yly/ clguio clguio wgds8 ol o ¢ 59liS” oSl qoiuniwge cwdigo 09,5 iro ’

Jw’ bl 7 *

dlis SleYb! b S

lio )b Ll (AalS pgil 35 g s JB g Jeo )3 (o515 Jltdl slaygise g 208 > 4 0jg el

YWWAA Lawl VY :&éli)a g0 J,&’B dl.mc;&yu )‘\ ol U ol u:—b CS g d)m )Le(o YR § (9 dLmaA;iYT
WAL 2D, Wi b pdy S lacdgw (3o sloygise 1 (iRl o sw ymly il (K 4 )gk 4055 Jolae S5

dboflods b5 g Byl ll Aalllas pibiae STy Jlil slaygise 0 pils sl g ) ol s
551 U520 jomstilS s ysige CoiS > g Ll sloyiie Cuslaygise | g ol Gyl Aises 3 Jlzdl LB bgle St

o ,Sles cla o il b gy by dlen 51 aiS o Wl 1y Slin i@ 587 J50 5owdiley slbygige Jlaiil 95
Slawbre &Y Seolid 2 e bl lo B awyp jelaie 4 Cul SuSK b s gw bS] 600 5 bl (o) (i gu
SV Las] OVl Solisy oS @ adllas pl j3 s plol gladllas 557 30 jowdilBed (slaygise sl s

Cé g bl lej Ol gars «Ban ol 4 oliwd gy ab ol BT R jewailSengige (3l cutS (Sl

Ol — olie Chgw bS] asyd 9 YU ¢Se dad jl LS ax o VY A Y clbs dw o g sl
Lo ob lis oone oldlles gl c8)S )18 jlai e YO-YO 5 AO-Y0 A=V gbaop b lis
Dol 38l dlgil HLid Al g 5lyan] Alsase (glod BT 30 jowdilEed jeige yd g bl ol sl
U pesite Gl Bl Carge dlgial jLas A8 ildl b il A0 Jsb Gl cage pizen 5 il
o EP oM e bl (Rl Mo N ik 4 (298 gl ] Clate g A5 ob bawgie
aSoygb a3l Fy ol bawgio Jlid A8 il g gyl el el Jasl JB bybe 1 ple cégu
Oy Wle ials LS Iy ials oy Ve Jlade 4 b Gl g do VY laie & (g s aluiS
o 4 A L 35 SVl Ll mls g el ey ob oly AT claygd pd Clgw ik
CatsS Doy 8IS a5 3 o deaSTligd () Mo 2V g 3l deaST Mo 0 ¥V iul38l Coge il

Gl S8 U520 owdilBen yeige 5> (Jlaidl 245

ol Lgizo 3yl sege sale pessl (gl Goi> soled



http://www.engineresearch.ir/

Y. Y-V dorio (IVAR lianl) OR 8)loud ¢)gige Cliios gy — cols dolilad o) Son o (gdupad Hlitus puuo S

oL (695 p S g LM cd clyuss JH[V] o) g J
atuils Cuenl Pl |y dlginl lib omie s 5950 g 3yl il
Gl 0118 dgu0 Coge (5 Cd g IS o )> (gjlodig
gdige B!yt Joo Gl g 573 jomalSs slaygise
2oy Lol b oS cul oty olis aBislel] (slayges] s
Sid Gl el glejote (Jlzil BB bgbe 3 (655 cigu
Reds

Mo b gl pab Gl o wase ple W] S35 5 S
S odlital pizxan D) pdiene (Siudly Cogw GRS ()il
1m3e s |y Byl 53 Jgo Chgu bl cilize (slasyual,
W]

9 25Skos b 050 crge Jpd iy 5 il 3G Jsb s
il baylpd > 81050 jeudib slaygige (SauVl Ll
bl b gl B0 ok aygly cee a8l St )
Spo ol 4o3Y 45 3,8 bl )gige g5y p s2ae slaisle]]
ol Db j di 50 o g

o> e Sl oS canl o0l s Y] oo 5 5 lllas
jooalsy ygise Judl BB bgle > (g5 Cogw oo
S SIS EN PN PR WK SRR AN (R S TN
& Jlal Gl cage plimdg; (184081 98 o £95 yiusas]
Cog (bl (o] e Cypde & 39d 00 J3d dipd by (b
oglr e 1) /5 jewales slajgige > LIS cuus 4
Gl Jobs 0asolil glo)S £y g oSS! Jolse 5l amd e
laioea ) £ (slod g lid Cusl S5a Gl p3T Jobo 25l 0
Ohey & Gl yb b pSojlul o Ll cage 3l
Py (2B

slygise Gl glysie adlas (dly o (g lags) alo )l
Yl Spolyd claiS 1 oalisal 395 o 43,5 Sy o815 Jlzs!
2 Sl OVl Seolod (605,54 51 Gun cwl Sluwle
Ol 8y > b BT 3o ol s yoise (3l alie >
Ol 5 seil slaaie (el sl 3linl (Sl e 5 Sl
Sy edlatel blze dlaril ljiie (pSojlul > cds
sl lonlore SV Saalis (glasS S8 4 (glaibl (s jlodund
Y]

ghel wlp (b bas (abuws! Wi e @l @y
Setig Slo Sy S oslatal G875 jowalbes slaygise
DSy St (Sl SaS 4 N¥] sl oo 159y (bords
NBley )3 sgige @lyal daisee (gilwand 5 lia o)~ Gl
ol Sllas gl b adllas 5157 S5 jowdilSed yige b, ¢ laS

Gl Bl ened (il Chgw ey Fp oMb yide b a5 3D

2KIVA

Aodbe — )

Cgeie Oy Mg (Lol gie glyis @ B gl dlaygise
> lygige awd g )3 (S il laygse sd e
Juedl slaygise) suje sbogise 9 (o515 Judl slagise)
lo)S 023l sl Jud> 4 J33 y9ig0 Nigd e (s aib (S8
slaygige 4 Cund ) b oy g gliS (s glyel LS 4
gaw 290 > Jpd sgige IS ojk (Pl S (e Mg g
Syl CuiS NV puituns b (650l slacpe; S g5k
Ol s 399 Jbo luld sl cou S sbygise
LMWS! o poes dodieS dois e «3lyisl dlaioe Lid widgus
sowaillad slaygise Cuwl oddedpid (slod bglre L Cogw
JB Lglste o8 sin (oST5 Sl (slvygige j aiws 1557 5o
5 6B sbcdgw cwl Cogw gy 9 p Jede Jlndl
oliiel i ygise 3 il Cogw lyea Jpcus)
{Vhode

slaygige 9 J1Jp> jpudlisy slaygige ) Glinl CudsS dom
S99 9 S35 Slacdgw ol olend JlSle J 4 Jpocuw)
S5 ol bl al SN slacsgw n SiST sladisy
SBge 4 Juail 353 ©lo g 0) (S5 OS] 230 G5 g
Slacdse J ol (o W3 e (o515 Jlaidl sloygise > el
olital (oS15 Jlidl soygige 3 Jiue Cogw plyicdr 58
joedlSey glaygise 3l CudS n gouxie belgs [Ty
i en Chge Gl slayite )1 e b T3
Oloj 9 SLiSl S'gi aglygw dlasi Cdgw 39)9 (a2 £ (Bl
joudlod 3lysl j3 a5 s elge opyiare I GRSL £98
P U b B chaw bUWE] asyy uismen 5168 31 5ET 50
5T b ol Caonl Pl jla Jidl LB cuslin oS 5 sbx)
Loy g il ol gie 90 il a8 canl ody olis ldlas
59dilsy jise ,Sles 5 SVl linl  bedgw LS
lSen 5 ) Slllae JAD] ol b puizo ol 51 it 557 ]300
oo p 5 = Jpd (Bow o5 J1 &S e ol [A]
b olsl o815 Jlal (glaygige (Sun¥T il 5 (6,Sles
o2 pS Bdos 929 00 (i (U59)05) 029 (il Cogw p 2
Sz W 090 48,5 Jaip b 038 ek 5 Clgw
€9 9 55 dep e lul p B b (g8 Chgw byl
2 BBale]l Glaggeil @ g b cwl S 5 Jpd cogw
P wSlgige oS ean¥ jlanl Jade wilise clags,iS)L
Gl Jdiy 4l SS9 Cllo 4y s B 323 SouailS 9> slogige
Cal wyde; alns 1S5 o s oS

1 Compressed natural gas
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5 Control volume
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! Indicated mean effective pressure (IMEP)
2Homogeneous charge compression ignition
(HCCh
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2 Low heating value (LHV)

3 K-¢ (Kinetic-dissipation)

4 Dukowicz model

5 Kennedey/Hiryasu/Magnussen model
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2 Before top dead center (BTDC)

Slecar oilwansd el Bl 5l byl o Olpuds g Ss
NO2 sladisS o Clyss Ad 03] (puesd Jitus (gldisS
s 5 gl wljp ) ol 0au¥T Jelge olgie 4 CO 4 CO2

e

Sl OYoleo -Y-Y

Dolee dodioS JUsl Aol g5l Aslas cpitoge Adleo i Aslae
5 B Cgw LM aop Aol (slpsl oo o Saail
P &S Wk ey, dlesil sad sasl Gl s GYolke
Gy ad ool B 50 jowdilBay (slbygige sl (gilwdnd
A oaldtwl (638 (gl diwnS (gl gy 5 Sl by YDl s
2 Sgdie s d> e > Jhw Ol 8 S gl o il
Oy ey Ol 5o by Adlee A o> (585 Claizie o
) Aoleo) 88e by S Mo 035500 53 1y Sl

LoV _ oGy aGv) | d(pw) o
dt 0x dy 0z

Slal o 1y Jhaw bya Hlid g s puo il psd 8955 S gl 5390 ddlas
(Y Aolro) WS o )l calizee

DU, a0, __ a0,
Poe = P +PU: 0%,
. o, _ ap
pgi + o, = pgi— 6_Xi+ (v)

0 0% 09 209
— Ul + —— —— 811
0x; 0x;  0x;  30xg

b3 gi Jl ol B2 B Jlw gy 90 oy U oS
Bi 90 (Sl cof B eJlw by b Py il
DSy jlalols (5 6 g Sl b sl o SIS guls

ol o lase )093 b Jlw by

é):' 9 Liba)ly..) u)Lo)f )L.» ‘Lﬁ‘)')I ch)f .))91).3 dl).g U.JLJ Aslro
Cgy gldlanin g0y g5y Doles .05 odlil | oaidlj] glo )3

(Y doleo) 95 o0 o
DH aﬁ+ﬁaﬁ B
Poe ~P\ac T Mok ) T -
N +aﬁ+ ] (©0)+ ] }LaT
Ple ™ e ™ ax, 0 ) T ok \Mox

babn > U5 s 5y ol ol e AT A 8
C g S b Jlw b bolad o (S G35 Ty (JSS 58
IV el Jlw ol sled T 9

1 Rate of heat release (RHR)
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Accepted: 07 August 2020 fuel consumption, the use of alternative fuels has become common in diesel
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Dual-fuel diesel engine

ignition engines requires the study of the combustion quality and the type of
Parametric performance 8 g a y q y yp

C . . . flammable mixture formation in the combustion chamber. Fuel injection

omputational Fluid dynamics . i ) :

Emission of pollutants parameter play a significant role in the combustion quality of dual-fuel

Injection timing diesel/gas engines. The injection timing and gaseous fuel mixing percentage
together are among the parameters associated with fuel injection. In order
to investigate the effect of fuel injection timing on the combustion quality of
dual-fuel diesel / gas engines, a study was conducted. In this research, dual-
fuel diesel engine is evaluated at two different speeds using the CFD method.
To this research, three modes were selected for the fuel IT: BTDC 22°, BTDC
18° and BTDC 14° and three modes for gaseous fuel mixing percentage:
90%-10%, 85%-15% and 75%-25%. The results of numerical studies
showed that with increasing fuel injection timing in a diesel / gas dual-fuel
engine, the combustion chamber temperature and cylinder pressure peak
(PCP) was increased. Increasing the IT also increased the ignition delay,
diesel Knocking and distanced the PCP curve from TDC. The IMEP and
output torque increased by 16% as the PCP increased. As the mass flow rate
of pilot fuel increased, the ignition delay decreased, causing the PCP to fall.
The output torque and indicator power decreased by 17% and 70%
respectively. Reducing the fuel IT at high speed, the indicator power
improved and the emission results showed that the IT advancing increased
the NOx and CO; by 31% and 16% respectively, indicating improved
combustion quality in the dual-fuel diesel engine.
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