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The increase in the temperature of the earth due to the increase in
pollutants has caused researchers to provide solutions to control the
temperature of the earth and reduce fuel consumption and emissions.
Deactivating one or more cylinders is one of the ways to reduce emissions
and fuel consumption. In this study, cylinder deactivation and its effect on
XU7 engine performance, especially emissions and fuel consumption,
were simulated with GT-Power software. The results obtained from the
simulation were compared with the existing laboratory results, and after
ensuring the validity of the model, the deactivation of a cylinder by
cutting off a simulation injector and the obtained results were compared
with the results of the normal state. The simulation results indicate a
reduction in fuel consumption and emissions in the engine operation
mode with three active cylinders compared to the engine operation with
four active cylinders, and the comparison of the simulation results of
three active cylinders with the normal mode showed that, respectively,
the amount of brake specific carbon monoxide, brake specific
hydrocarbon and brake specific nitrogen oxide have decreased by an
average of 5.15, 1.17 and 11.42 percent, and the average brake-specific
carbon dioxide has not changed significantly with cylinder deactivation,
and the brake specific fuel consumption has decreased by an average of
2.03 percent.

© 2024 Iranian Society of Engine, Tehran, Iran. This article is an open-access article distributed under
the terms and conditions of the Creative Commons Attribution Noncommercial 4.0 International (CC BY-
NC 4.0 license). (https://creativecommons.org/licenses/by-nc/4.0/).

*
Corresponding author

E-mail address: mmafakheri@tvu.ac.ir (M. Mafakheri)

Received 26 May 2024; Accepted 13 August 2024

E-ISSN: 2345-4121/ISSN: 1735-5214

Cite this article: Mafakheri M, Rahimi Asiabaraki H, Lori Alikhani H, Emami H. Simulation of cylinder deactivation and its
effects on emission and fuel consumption. The Journal of Engine Research. 2024 Mar 20;71(1):79-90. doi:

10.22034/ER.2024.2030304.1056


https://www.engineresearch.ir/?lang=en
https://creativecommons.org/licenses/by-nc/4.0/
mailto:mmafakheri@tvu.ac.ir
https://doi.org/10.22034/ER.2024.2030304.1056
https://doi.org/10.22034/ER.2024.2030304.1056

15990 Olagss ‘;o.‘.(‘- Ay gl
QoY asiio ) o)lond ¥Y Al VLY L

Iranian

o gt www.engineresearch.ir :a yi glod, b

i j o (g

Cd g B pan g Sl o Ol g dilgiw! g5lwled mé 6 5lwand

olol Sl (Sbls (o)) e o S bl Loy s ¢ (93 le e

Ol ol csldd > g (8 olBuishy (Sl pwdins 09,5

oS>

Alee SleWb!

0,5 slod wabais cagr lisee U cowl o el ba San¥T (il38l 51 5 pes 0,8 slod ol
356 g dlgl il ldpe dlie ol )3 Conl Cgw Bpao g SauVT Lials s Saly 5l S
5 &jlwamd GT-Power ,l3éle 5 b «dgw pas g (SauYl o35 XU7 5590 3,Skes o
ool 5 s 9 05 dulie D93 g0 Rilojl zuli b (¢jlwdnd ;I orelcuwnds gl 3,8 )y
b odalcandds gl g (gjlwans Ll & abd b ailginl o (g5l b e oS (ot cous
5 L;/"\""\ﬂ § Cogw Bpao ials 5l S ilwand s Lol 0l duslie (oole s e
dulio g Cusl Jled dlgiwl Jlox b jeige 3 Slos 4y Cad Jlad dlgi] aw b ygge 3Slas >
sl SVl Jlie sy a4 oS ob ol ole clb b Jlbé algial e gjleans mls
DN (5o &0y (305 g ) ST g (5305 Bhag ()5 5030 (S0 By (S MenS 9390
Wlgiwl il Jlad 1 b (3055 835 (S ST 03 (1Sl g Cawl Bl (ialS 1o )d V)Y 53,1V
I) Sl yd Y,-Y u...tblf u.i)l.m Cygpody (S0 ) 3).:9 u>9.w d)aa..o 9 Cawl dusla (s Go gevey)

ol 42l ol yor &y

o jlaanls
Slgiwl (il Jled s
Syl
S50 By CEgw Bpae
w-Se
XU7 ygige

NC 4.0 license). (https://creativecommons.org/licenses/by-nc/4.0/).

© 2024 Iranian Society of Engine, Tehran, Iran. This article is an open-access article distributed under
the terms and conditions of the Creative Commons Attribution Noncommercial 4.0 International (CC BY-

*

(s 5o pie) mmafakheri@tvu.acir : Sog Sl Cany

VFY ol e VY Lol VF-Y ol 3 & il ys
IOV : ol (bl / YYFO-FIVY o g sl gl

Cite this article: Mafakheri M, Rahimi Asiabaraki H, Lori Alikhani H, Emami H. Simulation of cylinder deactivation and its
effects on emission and fuel consumption. The Journal of Engine Research. 2024 Mar 20;71(1):79-90. doi:

10.22034/ER.2024.2030304.1056


https://www.engineresearch.ir/
https://creativecommons.org/licenses/by-nc/4.0/‎
mailto:mmafakheri@tvu.ac.ir
https://doi.org/10.22034/ER.2024.2030304.1056
https://doi.org/10.22034/ER.2024.2030304.1056

Ol 5 (g B lto wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

doio —)
Loyl 51 0059y s9el 5 (slomr 53 45 48,8 5118 oolital 50 (31 lyl jige )bl Y51 i oz 3 05954l
B Mg JB Jo 1ol Waop)l8 ol 5l (B sl 43S )3 1) a8 51 (lod S il g 398 00 03lital
15 g lo)lsSin b gw ) lbygise ol codlitl L5 & sl e g Cortin 53 Silo (clogy gleil Mg
g 2ol (o I3 Byl (slaygise SVl nlS (slalSaly gyt g STy S 53 o S
Sygise drug gsse S lon 4 bt 5 alon 5 O Sl J @ ol Jb )3l i Ve
oS g 51 oolil Wl Ll [V ] sl 0sd 5S35 calio slocigu ) odlitl pizman 5 31 gl
B ol 50 el yol (pa 5 02,5 55 el 555 el (mnj 05 18 £ 5 ST s 5 (ellySin
i Canl 05 casly 45 (S5 Jolgs 51 Sy il b S,S5 gl 9e Bl gl o ely JLis 4y ol
Olse 3,5kl ol e 51 45 sl o liliol 1 5 1 Sgmg Abl Cbgus b yums o San YT Ltals Lo 4
5l 00 @l,) oamtocs VL] Cagjlame 5 clilis uilil Lausgs 3kl ol 905 0yl FTP75 3kl 4,
Gdo yioglS WYY Clus (> (oSOl 5 aBes ladd dlaay 18,5 s o b (gypd Saily 55 4 bgye
oy 939 slod dBMed g0 ol I (SO [V] cul cslu yr yoglS YY) sy 0k 5 4l VAYY Lo
5y g b ol o SVl 5 g Gpne 10lS chan & o0 plosly GBI (sl conlio sla ool
gygs U cusl ons sl Chgw Sln Cuogd Ll rmen il Casd 5yCurSl lon 4 SanY]
sl o Vb g Bpmo g SV XUT j5i50 slagtlly (S (V] 295 Coome paye o > BpaonS
yiio g leg =) o5l wleyle byl 5 (B a8l oads &l ola Kaly cdgw Cpas g SanV ials
sbSlasl (als =¥y p jl oslital 5 5590 (SilucSasS T hgw puitue bl dlobs =Y daag )
3)lge 3l plaS” 2 &S \4319;;.,1 Sl s ailobis | ool —F ¢ o 0515 Comd Blolw 3l oolasiwl =0 «jgige 31>
JF] ol azisls wbio @15l 355 dgiay oo Ll a8 i

Aiwd M 4 35 &S Cul Chgw Bpae g SauYl ials oo by, 5l (S balgiul (gl b pme alobs
oy i b lginl (ilo byt (Vg aladl (pad (hgels b dlgial (giloJld e (V 2980 (sllimandd
9P 9 5299

5 3959 Srazm)d i b dlginl (5loJld e & Cund (g 5oske ) g5le ilidl lawgs ailgial (g5lo Jub e
b Sy il b s gy yo ailgil L8] glad b )15 3939 Y ysliiS o s 4 sl &S Ll )3 9 5, 3ays
OF9) oo g ddwie sy gile 4 5l o> (it b lgial (gilo b pue 55 Lol el pdy ISl lgal i
Sy gad b wlgil (gilold e (o) 5l (obmgh dlde cpl 3 [8] 9355 (2l j5ise sl (Sl & Canl i
o g 0dd (gjlwanws GT-Power ljsley 0 XU7 jgig0 lanl &5 Gygo opl & 00,5 edlatwl «lidl
5 W9l wlgial S alidl s plsl (giludned Cono I Gl 5 (2285 @l 9 LMl b S (riwcons
oo Slgal (3l bt do b aaldl 53 03,5 dunlie (o3le o b T (5305 g g byo 5 bn SunY
ol 05

3L 3ls VB-6-4 (5o sl by (6 )sise el oS ouliss (sl S g5l 51 o0litol b SMIS 8 15 VAAY Lo
ladons ;5 walats sboy S ajl 1 ooliiul b ) en o 50 [8] 90 g0 Jibpeé |y badilgial el s 4y &S 3908
Gpan 8 sl o ) S imgs ol 5l odal Cawd 4y gl idged byt o Jlnb ol Laylys )0 |, alzl K,

1Cylinder Deactivation
2 Brake Specific Fuel Consumption (BSFC)
3Hu

AY QYA doxio (VE+ T ) Y 5,lows Y 0,95 «y7 90 Coligioes &y i



Ol 5 (g B lte wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

2 Wil S ile bt sl 1) 503 sy o hlen 5 V] ol 4l 3500 203 F IR g
oS Conl o o3litol S oo 3 g L g5le SO 5 gy cpl 50 83905 adllae dilgiul Cuin ygige S (g9,
{A] 93,5 oo ailginl diz b S (b byt o g 35loe wal3 1) ol lalpd > S e Sl (LS glad (el
V8 )5ge o 9y 2 2 5 929 sblpme s ) oalizul b 1y wlgnal (gilo bt 51 o))lSen 5 g KL
Gas oS cul ol 5| (Slo zls iledges wwyp 3D CFD 4 GT-Power (sl )ljéla s 5l oolisnl b Jjs algiul
9‘~O|9E.,.l ] cwnl @l (ials oo > VF 000 BOF 13 5 duopd V) (0.0.0) ddBd 40 590 YO+ 0 (g5 By Chgw
P Epd NV Blgl ke s5ise S 5y 2 ) Wlgial ileldpe 31 GT-Power ljdlay bwgs 3o oo
weats 5 eolitel b 35 ohSen o % Lyl [V+] Slodges (gilwdned L Y e 4 Tgiey lawgio yge jLid
INV] Slosges Jb e 1) wlgiwl S )la 2959 YU jaliiS 4 5l &5 Blae 13 >3 5 (635)5 (sladsud
G Oopo & s & ame B Sl jgise Sy gy 1 1y Alsil ilolbng 1 ol Ken 57 ugl S
Bras oy Y40 Gials ECU suse (g3 dobiy 9 Sobb fuo j0 ©lyuss 5l s o] )8 ol (00,87 (iolosl
losges (gltinis “cany> (sloygige 59, |y Wyl (gilo b S oo 5 uslngz [IV] ol it 1y g
winysS g 03ga5 (gjlodrnd GT-Power ,léle 5 ;1 oslizwl b 1y algial (gjlo Jld s 5l hlKon o (Sba [IY]
TP s ) &S Wdges )l dlgrnl (gilwJled e b > jeige HolidS Bl &5 ials oy ) sloaiS pulas
Sy Wyl 4w y5i90 Sy 59y |y Wlsinl Gl bt 55 San o 8Lkl [VF] cand 4l S 6yeliS ol
cge gl oiSan g yolee] cyiomen V0] 53l )5 adllan 3590 |y (505 By g B 5 03905 (G352
SRRy S g Bpan e ey ool b a5 3 (Ui gl S ol g Slesges (gjludund |y ailgial S ()g05 Jleb e
il 55 hSen o T (V8] auled s VL (slayes 0 oynte bawsie L syl kb sbaalyzal Lol ol
o W3l 58 ()0 390 FTP-75 (Sl a2 )3 e (il JWd e 5 col (sl Jlds Bg) 93 ) nalga
Qo> WASYY jusio (ilo b e oy 13 9 Juopd Vo=, 059 Cdgw LB pan ol (jlo Jled e gy p o )l
3 ookl 5 o> it (gainglej ol g algind (g3l Jlb et 131 (oS 5 oS 5 15 [IV] ol Bl 3
s 4l Jled aalginl plos &S b ) Cogw Gpas a5 o lis zoli dg90d L)l 1) SUgd iSe (slaaalynis
W30 Yooo p dlgwl (gilw Jledpe s (0 g alily (sho)d YA+ SA ials Sl iSe (slaanljns ;I ool
<95 »2 1y dlginl (il b e 5l 55 LKen g Wi deswe [IA] Conl 4Bl (ialS Mo )d WO-F,0 Cogw Bpas
3wl i0lS anal Sl oS 5l ol gl S o 5 w908 (sflond (st Sl o 0 VP sgige

D] Gl 48l 39000 adgl s &) G B g B puan

1Boretti

2Ying Liu
3lzwan

4Brake Mean Effective Perssure (BMEP)
5 Marcel

6 Carlos
7Johannes

8 Stoichiometric
9 Hyunki

10 Alexander

11 Thlemann

12 Lee

13Zhao

14 Muhamad Said

Ae-v4 W‘(\iof‘ )l{))\ b)w A'A) 8,93 4)9350 Qlwpu““" 5 Qw AY



Ol 5 (g B lto wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

Yok g 19990 5 jlwdm gy =Y
sdalie BB Y Joao 53 y5g0 ol Glasuin .l sads odlaiwl (gjlwanni (gl XU7JP4/L3 5550 jl dllio oyl )

[+ ] XU7JP4/L3 550 clasein ¥ Jgio

(1) st o T oy
AY (mm) Wyl lab \
AVY (mm) SO v
W& (cc) (5550 > v
A 4o 5> dlass ¥
4, WSy o I
kaliniin dlyel sy 5
1),y (hp)@ -+« (rpm) oy Sl v
\¥F (N.m)@ Yb- - (rpm) oS Sl A

duloee (Suolndge y OYolee wl o 1) (ilwands oS 09y GT-Power « gjlwduss (sly oads 034,54 13310 )5
i g L8 3590 y3lie 399 (V g ygige slinl JS (iloansd (V il alsjo 95 ol (gilwdnnd Jolye bolos oo
dod i Jold polie cpl 5l (B 35 3)ly i o 5l 3)90 polle e sl g B Aoy gise (295
Sl 9 ).bﬁ ‘> ‘J}L’ c)L:;é séli}

5 odlael WoschniGT (631 5l GT-Power l38l o5 > <)lys Wl &5 (g5lwdnd glp Gimeds cpl )
Sy @b opl 5ol a8l aswgs 15”19&) LE S i lwg oS Cuwl ' S by sl gdly > oIy
V] ol Y Aolre Billae 5 dbls wyiwd )0 Jluo (55 SleMbl S 3005 oo odlaiwl
hC — 3.01426B_O'ZP0'8T_0'500J0'8 (\)

s P g algial 3 (0 55 lawgie e o 0 ilgiol (glod (1 Sko T algianl Jhad B ool > Jlaiil o s> b oS
18] s ool ¥ dlolee 3illas Chen-Flynn oSl 5l jg550 SWlawsl (g5lwdud (4l puorod Cuol dlgiwl J50
FMEP = FMEP,yns + AP yimax + VCpm + CChm (v)
18] ol o o3zl o8lo BU I8 (slod 5 Hlid ¢ il ayql; dunlore (gl s i 4B 5 ¥ F SYoles

aMm,

dte = puAe(ST +5.) (YJ)
dM, _ M, — M, (\,_)

dt 2 T

- IA)
r=¢ ®)
1WoschiniClassic

2Gamma Technologies Inc

AY QYA doxio (VE+ T ) Y 5,lows Y 0,95 «y7 90 Coligioes &y i



Ol 5 (g B lte wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

g A gus 0l pSTyte bglwe JBs py bl Jisl 55 p o My adls Jleiil j5 p > Mg &Yoleo (ol jo oS
Gl e 4936 Co o g adgl o i3 4y S g ST pisred (Gl dlads gl > 00 aidio dn b colus Ag
0] 33,5 o duwlbro £ dolas jl g 035 Sloj b Hlade SSly T

3.402 3800

T =572 x 10°P (ﬁ) p=17 x 104cxTy %)

Cowd & @l ljBley ) y5ige Lidyse ydlie g slipl (gilwand I ol 4B gus S8 Ty 5 5550 silo b
gt lgiul S Glidl unw 03,5 ol luebl (gilwands cons I 00,5 dwslie u_a,li.:;ilnj Rt W]
Jols canl 43S 15wy dyge &S Slayiel bl eud awslie (odle clls b odelcuna mls ¢ asS

sl G305 By Chgu Bpan 5 Ol ST ()5 5000 0325 S g0 ()5 26

25 sodly b Lo il ol 9wt dleiel LB o)lgen .\.:JUA Cuwd 4y (dds sl jigy 5l &S Lla >
25 slodld b (ilwand (slaodls | sdelcwsd gols JWd cped 4 .20,5 Sl s coro U Xgd dunlio
p ol ok IF] Sl gl L oS oo (sl o1 43,5 55 55 laibly )5 duslio 3550
el OlgolS p )5 e p e bRy Cogw Bpae g Jlees cus kS Gl cwl cas
o515l osalcuwnddy guls asldl )3 s plol 30 Feee VD - y6ig0 493 0jb ) (gjlwans .ol (g/Kw.h)
Ao dwlie V S el saalie BB Y 5V O o JSi 0 a8 b dwolie L aBisljl s b osd g jluans

Lol 030> olés Iy 00 ¢ jlusdunds 0193 L u_a:liwln)l

120

100

80

60

Power (hp)

40 == Experimental

20 ==@-—Simulated

1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Engine Speed (RPM)

2590 39> o 1 ol Y S

Canns 0056 jlwdnd (665 )0 000 ¥ U VA o0 3l lg Jlade 29 o dnline V S5 p> &S 4565 jlon
Beve oy Slus Gl gjloams s lade Sl g odldy lis |y (Sul Hlus ol pss 2Kkl =
90 gl Do Fere 50 oly Sl ol 0ol Fy 000 FOe e s Gl BBlas g 039 D00 Feer g

ol 021 L 1) (gilwand b 2Bslej] jaluil duslie ¥ S Ll ssaline LB s

Ae-v4 4"Q“p‘(‘i"” )l{))\ b)w A'A) 8,93 c)935c &M:y“: 5 Q’w,, A



e T Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

150
145
140
135

E 130

s 125

120

115
110 =@ Simulated

Torque (N

== Experimental

105
100

1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Engine Speed (RPM)

550 990 sy ysluaS ¥ JSs

9000 ¥+ v s BBlis g odg junb lad 000 Yoo 9 VA0 + 13 g o 0dbline ¥ S )0 oS 4565 Lo
duslde ¥ S ol 0.0 Feoer B YO+l okl piSTas o JBlas o5l ol 00> £y 000 00+ o s Sl

e o i 1y (gjlwdnds | ol ol b 2lRiles] (505 859 Cigu By

320

BSFC (g/kW.h)
N
[e))
(e}

240

== Experimental
220 =@==Simulated
200

1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Engine Speed (RPM)

2959 25 > 2 Sioy By Cogw Brae ¥ JSW

g Vorr slayed )0 dga5we Olyusi 5 00 jo b (gilwand sl blE jiw » ¥ ISG glajbses b sillao

byl ol ingh (ilwand Cul jasie ¥ s ¥ O b JSG 0 oS 465 lan wCuwl 03l £y 00 ¥O. -
G dog b bl wul 03g0d pmim (2285 o b 06 Jlaw Billa 0 1y (6505 by Chgw Bpas g g
O 48,5 o slbdwslie Cusl 03905 dyglp Cusdly Sl o oS 1) y5kisS ondplul (oilwand @ls

Nl sl i oS sad o s Bkl s 5 sddgilwand N s 5l ol gl g5
ol lisabol 590 005 65w (55 g 009 Joub b 5 5l onds g jlodinis

Ao QYA doxio (VE+ T ) Y 5,lows Y 0,95 «y7 90 Coligioes &y i



Ol 5 (g B lte wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

o g b —F

o b ol @b g 035 @b wlgid S lidl (alilef] @l & Cuns jgige (silwdmd oo I Gluabl I
Mg S8 giloans dwlie ) sdelcwnda s wl odd wyp dlgud Gilo b e am g Jd b g
Pl (05 By Cogu Bran g (o By il deuST (53055 B9 ()59 (S50 By (S dmSTeige (30
ol 005 0391 Jghinr 13 g0 4)S a3 )3 ol oy (gl DD Feee g Feer Voo (claygd dlio oyl

2ol e g 4Bl Sl Chgw B3 lgiel S il bt b el S anglie ailgiel S (giloJlb e
Mo oS ol i imgh opl 5l edelcwnda gl bl 33,5 e 50y Bhg cpSanSles Mg ialS cuw
OiblS Hlade €200 Vv ey Cal aBl il 000 YO 5l g el D0 T B ghey5 b o ySauSTgd
Ol oo @20 Feee 3 g Cuwl a8l ials doyd AV 00D Feer 0 9 Moy VY (05 bg S STigd

Dgad odbline |y (63045 859 (p)SauSTligd Wlgi (gam)d VXA iol58l

43]3;'.4»\ S il Jld e 5 ole edls 93 33 S0y By &;AWSIL;: awlio ¥ Jg.\?

Jb e alsil Ky s )3 ga)ss CO2 @le b 53 sadyi CO2 Joeis JENS
(g/kW.h) (g/kW.h) (N.m) (RPM)
SOV, V¥ FYY 554 Veo¥ Vo
SEYAVYY SVR,- oY A Yoo
SYFAVIA YL VYY WEY Ya- -
SAYNVOF £Y+ A0 WY Yeoo
HEAAYYA OYF N 5Y ARAAN Y-
DFA,FYYVY DOY,M4-Y VoS Yoo
DYAA-A DYASYOR Ay fo- -
DYY,YYYA IS FONF Voo Bee-
FAY,FOAY 54,74y v,y b0«
) ArTY ¥VO,YVAA 5 S

b lsial Sy o 3 enl Ly S5S 5593 53 S305 g nSemSlgise ke S ¥ Jpso
GRS (530 B35 005 denSTsize g e (Jleb slaailyiul Lis (1Bl g e GoF el S &
o yd FOY 50y 859 (pyS MewSleige Wi 300 YA+ > i oo dbline ¥ Jadn 10 &S 4igS len WL
3055 By S heeSlgise M oy V0P alS Glgce 5 000 e )3 g cuol il als
Gl a8l ol o> VYA (50,5 big 0y dSTeige ddgi jlade 300 Fevr 3 pioten Wged odblin
D905 odnbiie |y Al (g5loJlsd o A g J8 Sl 93 53 (S35 Bag (S 9yeh dumlie (g ¥ o>
Feor 30 5009 Juoyd VA 000 Ve 50 (Shey b9 cpySosud bl Hlade g o odalin &S g5 e
Mo Hials aoyd VAY D00 Frre 0 iomes Cul aBl (ialS dopd +FF (50,5 g (9S50 g @00

ool anlie LB (5505 B39 ()5 9)0em

Ae-v4 W‘(\iof‘ )LQ))\ b)w A'A) 8,93 4)9350 Qlwpu““" 5 Q}W; A



Ol 5 (g B lto wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

alginl S g5l Jleb e 5 oole s 93 5 (63055 B39 (p)S MnSTgige duglio ¥ Jgua

Jlb e il S s > sdsi €O e s 5> 50l €O sguiS 2990 59>
(g/KW.h) (g/KW.h) (N.m) (RPM)
DO, AVYY B9,+Y+ -4 Voo \O-
DOAVYFA D, OFAY A Yoo
AY AD¥ AVY YV V¥ YO«
AY,\055Y AEFIV-A W5 Yoo
RZALA SANZ Ay Y-

WAS -5 VAD,\ASA \oFS ¥
VAT YTYY YY), VFAY Ve -
V¥ ASAY YOY,\OY Voo de--
Yo¥, oV FYTV P vy 80+
¥oravyY YV, YAFY - 2

alginl Sy gl Judye 5 ole Sl 53 ) (o3 By S 50 dwslie £ Jo

Jib e wlgial G s > gadg HC e s > gadg HC sguis 59 )9
(g/kW.h) (g/kW.h) (N.m) (RPM)
. -FYAQY - - FEVYY VeooX \a- -
N Al - ,-¥avay LK Yooo
.- ¥OYSA . ,-¥000F VWEY Yo
.- ¥OVEY .- ¥05YD WY 5 Yoo
-~ EVSAD - - FAYYY Yoy Ya- -
-,-¥amy -,-¥aay) VoS5 feoo
YN S 2 Vory fo- -
- - OYVAY . - DEYYY Voo b
.- DSADY . ,-OVVayY av,y 0 -
.- OVVEY o< DAY+ .5 oo

S iledldng g oole 93 laSy HglaS g 90 53 ey Bhag Ol ST Glgie B oo 5
aw & ke 5l J8 sladlgul ials g dlguel G Bls s 4 oSk Jodx @ dngi b ges sdalie 1) dilgiwl
oS Hlade cpl il 4Bl ialS (ghey5 B3y Ol aST oole Cls @ Cuns jeige slod il g Jlad Dlgiwl
ol Lo > VEYO 9 WY ANY (i s 000 Fevr g Feve Ve slaygige yod (glp (ool b 4 Cond

oials el & olos ol osaline LB (LS j5liiS 5 )90 )0 (Sje Bly Chgw Bpas £ Jodx
il g3 e 090 Y ol 3980 St dllgial S b 13 (550 By CE 9w Spas

35 o g 3l > & (slasals Sl tals (Y b el nlS s & g a8 30,5 ()

ol 55 9ige 033l a3 g Wb Gl Sl slaailgnal Jo1> )L oS 29 o el B Aoy (39 5L
Feor 10500y VOF (g50,0 59 Chgw Bpao 0.0.0 Y0+ + 50 g oo odalie & Jodo 10 a5 4igS jlad .l o
Coow Byao il 0o VYV D00 Free 10 g Cunl aBl (ials 0o > VY (sh0y0 539 Cogw Bpas D000

Ll odnlin J;ls 3% ‘o);9

AY QYA doxio (VE+ T ) Y 5,lows Y 0,95 «y7 90 Coligioes &y i



Ol 5 (g B lte wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

algisl Sy gilo byt 5 ol @l 53 ) (gio 8 By il 4810 Jgaa

Jled e dilginl S cdls 5 NOx e s ;3 NOx soluis 15590 y8d
(g/kW.h) (g/kW.h) (N.m) (RPM)
W,0% AAAA Vool AR
YA AR 1A Yooo
ARAAY YVLAA VWYY Yo
VWAL W00 W5 Yooo
VAR q,-5 \RAY Y.
FYY Y,\Y VXS [
F A b,y s ..
\C,AY ay;v \"sv AR
A4 YA av,y [ATAR
Y0 A .5 Seve

gl S il byt 5 oole b 93 )3 (g0 Big S Brae anylio 1 Jg>

Jled e dilginl S cdls > BSFC ol b > BSFC soltS )50 y9d

(g/kW.h) (g/kW.h) (N.m) (RPM)
Y Y¥),S YooY 0. -
IV VEY,Y AA Yoo
YYAY YEY ¥ VY Y-
YYAA Y¥YA Ny Yoo
AINAY YOV, DA Yo
\fas YEOA VoY S AR
YVY 5 YVEY Vevy ¥o. -
YAYY YAAQ Veoo¥ Beoe
AR AT YAy vy 0+
Y05 ¥AY,0 Q.5 Suue

S5 4o —0)

sl b g Ll S8 Chgw Byp el g sl Glal el 4 Wlg e dlgil (gilo b e ol i b
slalsiol JLid I domyd (g b o 4 pizren b el il 48T ol i 4 5 g9 sled ¢ Jleb (sladlsi
il ) gy 4 (ilodnnd 5l odelCunddy gl ol S p)Sg n Mg wlo sl ot g Wb o iul8l
Slyed (oo S g0y (S35 B39 (p)S demSlied g il S (il Jlabyd b a5 ol 5 -
Gl SIS a5 B
o 55 Algtal S (slo Uyt s by oole s 3 (o Bizg (S dmSlgige ik oloe Auglis -
525 Big (1S eSlygn Mg aie JUb (sloelgnad i (lHl g g 51)5 i s & oS
ol @Bl gals gole b @ Cund 1o > 00 (1S5l & jgoay

Ae-v4 W‘(\iof‘ )LQ))\ b)w A'A) 8,93 4)9350 Qlwpu““" 5 Q}W; M



RULS P e)

G g o 9 ST g1 o 1 g gt g5l Sl (5 jlusid

> a e ob s algial S il Jlbys 5 oole Sl (e bRy S Amlie @S -

Gl 4 G (Gj0y By S 9y Mg e i gw By Rl g Sl slaailgiul jLas 133l

ol a8l Eals 0o 0 ), )Y 1l & jguods dll

oled ) 0ehe ©jg0 4 dlgiel Sy il Jldyd b ole b (ghey By Ol aST @l e -

ol 03 L 1y (g0 VVFY ials s g0

de aS oy il algiwl (gile Jd e 5l am g L8 s 93 (3 (sh0y 39 Chgw Bpas duslie s —

Wl 4Bl RS 8o V0¥ 55ke o ygods (S50 Blag Cgur b pune

G o g b SauVT gals )5 o35 i dlgil (o5l Jld e a5 sl LS imgh opl ) o pbool cldllas
Olyise lgiwl & (gilw Jled e 5l odlatnl b aS oy lis imeh oyl guls (ol poogMe 0)l> (50,5 b Ciguw
9 09905 S5k y999e (ALl (lgs T | ccunss Sl ygige (g pled 4 a5 (ABlge ) 4 3505 g5 (ol )gige

he

B

T

FMEP
FMEPconst
A

P culmax

Pu

A

393 o ST sy 5 g s pme 13 il

WA Cus 590

Oyl Juisl co po

Al gzl Hlad

dilgiol glod 1 Sko

S b i L
S8l bugie Jge )lid b e
dlgiwl Hlid xSl o s
dilgol Hlid xSl

oo S8 g0 (Sl 2
oo C o @2 p0 (Lo

ol Juido S5 p >

odils Jido 5 p >

e &) oty

dlads g ey

oSt oue

wps Wl loj o s

5 ik Sy

a3 g 35 o

gl glelasd )Lz

Slg e
B g Co yu

&5 g 045 o510 bgle  Js
sloj ol jlade

QoY i (VE+F ) I 0,loud VY 093 5590 Cliing dy i



Ol 5 (g B lte wipo Cd gur e g SV 1 o) D1 g Ailgiast gjluslnd el (g lrduned

References

[1] Heywood, ]. Internal Combustion Engine Fundamentals 2E. McGraw-Hill Education, 2018.

[2] KUNT MA. Analysis of engine and powertrain losses of a passenger type 4-stroke gasoline
vehicle in 4 different driving cycles with GT-SUITE vehicle simulation program. International
Journal of Automotive Science and Technology. 2022 Oct 1;6(4):340-6. doi:
10.30939/ijastech..1152980

[3] Mashadi B, Maleki A. Influence of cylinder deactivation technology on fuel consumption and
emissions of four-cylinder spark ignition engine. Engine Research. 2022 Nov 27;35(35):41-51.
[In Persian]

[4] Pishgooie M, Kakai AH. The Effect of Using Variable Valve System on XU7/L3 Engine. Engine
Research. 2022 Nov 27;21(21):58-72. [In Persian]

[5] Momennia A, Mohammad Ibrahim A. The Effect of Cylinder Deactivation on the Performance
Parameters of a Bi-fuel Engine. Engine research. 2020;57(57):41-9.

[6] Wilcutts M, Switkes ], Shost M, Tripathi A. Design and benefits of dynamic skip fire strategies for
cylinder deactivated engines. SAE International Journal of Engines. 2013 May 1;6(1):278-88.
doi: 10.4271/2013-01-0359

[7] Hu M, Chang S, Xu Y, Liu L. Study on valve strategy of variable cylinder deactivation based on
electromagnetic intake valve train. Applied Sciences. 2018 Oct 31;8(11):2096. doi:
10.3390/app8112096

[8] Boretti A, Scalco ]J. Piston and valve deactivation for improved part load performances of
internal combustion engines. SAE Technical Paper; 2011 Apr 12. doi: 10.4271/2011-01-0368

[9] Liu Y, Kuznetsov A, Sa B. Simulation and Analysis of the impact of cylinder deactivation on fuel
saving and emissions of a medium-speed high-power diesel engine. Applied Sciences. 2021
Aug 19;11(16):7603. doi: 10.3390/app11167603

[10] Hamid I, Said MF, Soid SN, Nasution H. Effect of cylinder deactivation strategies on engine
performances using one-dimensional simulation technique. Jurnal teknologi. 2016 Aug
16;78(8-4). doi: 10.11113/jt.v78.9584

[11] Clenci A, Iorga-Siman V, Draghici M. Overview on the Cylinder Deactivation techniques. Scientific
Bulletin. 2021;XXVII:1-10. doi: 10.26825/bup.ar.2021.005

[12] Campos CH, Hanriot SD, Amorim R], Mazzaro RS. Cylinder deactivation strategy for fuel
consumption reduction. Journal of the Brazilian Society of Mechanical Sciences and
Engineering. 2022 Nov;44(11):547. doi: 10.1007 /s40430-022-03847-7

[13] Ritzmann ], Zsiga N, Peterhans C, Onder C. A control strategy for cylinder deactivation. Control
Engineering Practice. 2020 Oct 1;103:104566. doi: 10.1016/j.conengprac.2020.104566

[14] Shin H, Jung D, Han M, Hong S, Han D. Minimization of torque deviation of cylinder deactivation
engine through 48V mild-hybrid starter-generator control. Sensors. 2021 Feb 18;21(4):1432.
doi: 10.3390/s21041432

[15] Bech A, Shayler P], McGhee M. The effects of cylinder deactivation on the thermal behaviour
and performance of a three cylinder spark ignition engine. SAE International Journal of
Engines. 2016 Dec 1;9(4):1999-2009. doi: 10.4271/2016-01-2160

[16] Schaeffler, KG. Solving the Powertrain Puzzle: 10th Schaeffler Symposium April 3/4, 2014. doi:
10.1007/978-3-658-06430-3

[17] Lee N, Park ], Lee ], Park K, Choi M, Kim W. Estimation of fuel economy improvement in
gasoline vehicle using cylinder deactivation. Energies. 2018 Nov 8;11(11):3084. doi:
10.3390/en11113084

[18] Zhao ], Xi Q, Wang S, Wang S. Improving the partial-load fuel economy of 4-cylinder SI engines
by combining variable valve timing and cylinder-deactivation through double intake manifolds.
Applied Thermal Engineering. 2018 Aug 1;141:245-56. doi:
10.1016/j.applthermaleng.2018.05.087

[19] Said MF, Aziz AB, Latiff ZA, Andwari AM, Soid SN. Investigation of cylinder deactivation (CDA)
strategies on part load conditions. SAE Technical Paper; 2014 Oct 13. doi: 10.4271/2014-01-
2549

[20] Talati H, Aliakbari K, Ebrahimi-Moghadam A, Farokhad HK, Nasrabad AE. Optimal design and
analysis of a novel variable-length intake manifold on a four-cylinder gasoline engine. Applied
Thermal Engineering. 2022 Jan 5;200:117631. doi: 10.1016/j.applthermaleng.2021.117631

Ae-¥Q aio ‘(‘i"” )LQ))\ b)w A'A) 8,93 c)935c QLM."y““" 5 Qw q.


https://doi.org/10.30939/ijastech..1152980
https://doi.org/10.30939/ijastech..1152980
http://dx.doi.org/10.4271/2013-01-0359
https://doi.org/10.3390/app8112096
https://doi.org/10.3390/app8112096
https://doi.org/10.4271/2011-01-0368
https://doi.org/10.3390/app11167603
https://doi.org/10.11113/jt.v78.9584
http://dx.doi.org/10.26825/bup.ar.2021.005
https://doi.org/10.1007/s40430-022-03847-7
https://doi.org/10.1016/j.conengprac.2020.104566
https://doi.org/10.3390/s21041432
https://doi.org/10.4271/2016-01-2160
https://doi.org/10.1007/978-3-658-06430-3
https://doi.org/10.1007/978-3-658-06430-3
https://doi.org/10.3390/en11113084
https://doi.org/10.3390/en11113084
https://doi.org/10.1016/j.applthermaleng.2018.05.087
https://doi.org/10.1016/j.applthermaleng.2018.05.087
https://doi.org/10.4271/2014-01-2549
https://doi.org/10.4271/2014-01-2549
https://doi.org/10.1016/j.applthermaleng.2021.117631

