VA G (VFe v ylasls) BY 8l 5ige cliion ol dollad

‘ 990 Ao sols dolilnd

e www.engineresearch.ir :asldas slos,b

of Engine.

Or i Egw 50 10951952163 9 JPUT 130 5amS T SluS 55 51 o3lsl (02,08 (o)
XU7 JP/L3 9390 (Saiu¥1 g 3,Sdos bl il g

TS plaal Y gdarmo e e

a.mirmohammadi@sru.ac.ir ylu/ s o by dgdpod Coo i olKitild w SilSo puwndigo oAl ¢ pale Sl guic!
imanshakarami91@gmail.com « 5/ ¢ s o by iy ooy olKiiild o 5551 ol inhyS e KilSo i3] palicy S omiiils

J‘ 5M}J.as

dlis SleYb! b S

llio Doy )b )90 b S 5l o b Calisie oo G dw )3 5l g el gd o Joilil Gaiod oyl 5o
R @ik g SauVl g (o0 Slas (sla e (g sl 33938 S gy sesl sl XUTIPILS

W e Wil lojed ©ygod Gl ol Lwg el Hloj ) ssige 3, Sles (sl e 13,5 sl

loofly Ll w055 b mwedu Y olKiwd bwg wd ©ygods j9ige >y losu Yl g Wb e

GO0l e bglke 5 ss3e eeS] it & ceeS] clainesil il b &S Sl ol

NESE
639)5] 33 ol 43,5 g0 5 el 5lan g ond S35 (6 ytegsS gianl Lol 4y boglsee el ol 53)
b
¥ L anle T e e T
A el e 3l (Ll ol (gje oy Cogw Bpae g (Il g (S0 )a8 5 yglulS don
Pldrgngplcs

Ol g aBgus o Soynm g SamS s et ¥ LialS GlaeitS] sla gl
938 Bl s il olen 4 1y foss sladST g pSamSles slaoryYl
oY1 jlade a5 3y L 35 Al cosi b S5 Joibl S3g58] 4 cons 5l g nainlied
OS5 deS1e6d g5 ylade g VL o )3 1) (59 dpeST 5 AiS g ()5 55 <(p)S deS gige

e300 58 s poml aw )

9 slaosyY]

Lol bgia olpl ygige cole ool sl Boi> oolo



http://www.engineresearch.ir/

" VAW i (Vo liasl) BY 8l s7ge liios ol doblad (oS logl 5 (oo pso o

0ol » JPbl JbogesT (3938 b ohlSen 5 plesJlae
2538 gwpp ol 2leS GBj g ST sae (men CSgw
3y90 ke pS1)5 Cumd y9i9e )3 1)y (= Jobl izt slaso)s
ol by GlsTose lev ool lis lis] gols ol Hl,8 Q}nﬂ
S 1y g glasS 35 g o938l Ll o8 55 gt
lopd Ve ST sae l58l gly Jebl duopd Sy A o
[F] A odalie

n & JPb] ol 5] slaing3dl (938l b sob5 ey
W g Cogw Bpae e o0 (63)Sdes slapiie 59y b
ol ool Caawd G ks ._\jlob)f Y] I )P0 (9> dhz»o.x;g.\/]
ooa ¥l g s 03l g )l 03l 30 )08 &S A e
Cogw Bpas g Giolil )gise ey ldeuST g (S auSlied
Ol b B9 (S 930 9 (S S sige soai ¥l g 0y
VIV] ke 22 S5t

i bl bS5 5l edlatwl b1y ooyl oy Kan 5 (oolasd]
5 005 S s b bl dagygeil cul )3 5315 plosl ()30
b i Hlio) bt .l s ALl GluS 5 cpl 4w )59
Co g Bpan 9 CO (ol carge cpji & Jobl g (10 (3959
DY b pljil 590 033k 5 (2lo)5 @548 audl 395 o

5 Joll oS Lol el Lads p» olKes 5 Sl
o ool (g, ol 86 5 (i 4 Sl led 5 e
4 Cod (55208 (ST Jsil] o o oLt gl s S g2
[Vl ksl s b

P @l cdgw 9 i J10y00 ) Sl () Sen g 03lj siens
s5ise 5 oVl Lzl g 5590 (63 Slos (glayiio g9y p y9S
d‘); uaﬁ)i U)‘ » llbui Ja.w?: odlawl D)90 u>9.w ool r@l}ul XU7
P9 £ S ¥ 9 i Mo Ar g Joll o3 Ve gl £ oS 5
Do cpiie Moy AD 5 JpCan ) o pd 0 (el doys Ve

o ¢ o) g5 S 5 31 odlizol 45 5l L5 byl eloysefl @l
PO iy (Jgone (il odlitl &y Cunid 1) j5ige 5liiS 5 g
Oygeo 530 ol L] b iocen D o el Loy VY g
Iy Cogw Gpan o Joaxe (5o & Cuns Cogw g5 ol 5l ooliiu!
ol 1o 3 Y8 1y p Sosiun claos VT jlude 5 gals as )y Y5
DD (0

Ol ool 4y Cund CBgw pgd £95 uS 5l eolaiinl g 4
SpuSlgige (3)5 5 A-gus (Sloy)Sg)dem (slwosiy VT jolie Jgans
Jobl oo Ve 5l S 5 b o S Mo FY g asn A sy
P ol g plais 4 (pjh 2o A g JdCwn Loy 0
DO cul odds (Bymo i opl ol

Jg )by (Jolie (Jpbl oot sla 2953l (39581 156

dodde —)

5 e Cun; laosn YT (cloylgSiw (lacsgw Lials gy
B i pla iRl lacdgw (B Olitde 4 (Sl
3 oslazul [V ] Klad S )13 x5 3)90 ¢ slalSgw 5 (b
oo SloolSole 3 ol i 9 CE g (el 2 0gMe oS gus
9 Ploycdgw Blolo plas Clabad (S ot g (b 5L 4 5l
C g CatS oo 53 o 33g38] 5l eolawl 1V 3l 5l an] dlbasce
el o oly S pgige 38kac 5

B s oo a8lsl cpio 4 (50938 Gygody dLBiS (D oy Sl 15
5 031> gy 1y 2yShas o lsl g ooy iljel 1y i ST dae
Gy S S @ bl ey LialS 1y g ey slaosnY
sl oy 9 25 0 g0 SYMB) cely 5 sl o lodle
ol Gl g 2xsliS LS 1) o 318 e sgw sl lusl (500
Y] 8)5 )18 olisl 3)90 5l hsgucs )l i e

ool JalS cage (i 0 oS5 b SlUSns ke 5 e
I ookl gdie aBgus Sk g S heSsise
ST 23 Gl carge i b S5 0 SSmes et 5
e Saeldl Ol 3 (ad Jlore > 4 bl 0 0 (oS &gy
LFar]ad o] sl SIS cago 45 25 0 (o055 Cumgoums

5 o Rl Gl fee ol e 4 SldsSnol 5 e
o il s 8,5 5 a5 3,50 ST a6 I3 rian
dy50 o> Moyd Hlde (8,5 Gyso VAV Jlo 13 Gy sl
Jlo o ol cdpdy Sygo doyd VL Ll jd Jag580 oyl eolazl
ey 2ao)d 1O 4 VA L 50 5 VY 413NN

28 S8 438 g JB S, PlUSeo)ld 5 ste ) edlial

o JVNE o b g cdly Ll doys - 59 55 Jlys (ol
g 01b Mg Koyl 1385 (5 p obond S5 00 1 (S gty
Sl e odmy L) b A Lo p0 a5 e o3y pb
-0k 9 VM0 Jlo o Sl sl e s (o) ) s
EPA jam?: JL 6‘9“ uylﬁ L;Lmdp)&ol OL.J‘ CeoMuw dl)% O] Lglm
cde 4 L,adls ) Kigebile 5 Ol 6,8 o 93 A pMel S5 el
Ly g 2 3l LS Sl gy i 3>l G sloclale
2l cage ble opl 1 b Ol @l Joyd A 38y s 5l L
25 50l 31448 b ,3 EPA asMol yui

sl slr 2l Jd 4 plie (i GBS Mg 5 Glaase
ity st conlin ol K00 b S S lad bt
53 e Jae G la Sodl LialS g ST dae il
O 92938 &S plyedr Sl ekl pite (len bo i8S
Syl wdle pl 05 ow 4 a5 b Lol 3 o odliiw] 4l
ly Grcwlie 5Kl Jls 4wk esn] bl (b g8
[6] 23k b oeie b oS



\ VAW i (Vo liasl) BY 8l s7ge liios ol doblad (oS logl 5 (oo pso o

JolS 3 130 .35,15 sy ey 51 53550 ST e g azsly e o]
D S oo S gt | xSsle g liel wulp ol
9 &S oo 3bj 1y Jleidl ey ol a5l atwd 5 aS 51 Logyig 5]
sl &8 Jibl ppian sl ity Jgibl 4y s o] (o) 53]
bulyd al) capu canl g (oliand )3 Lo )3 (g (FensT 051

S (oo S35 5 el Byl sl S pteS g

W o9, 9 dlge ¥
4 b i oleie & Jsese o5 Il lagygesl plnl caa
Sl alo)le 3aios cnl )3 (i o jesT lacidgidl )5
(Diisopropyl Ether) 5l ugyo5lso-
(Ethanol) Jgb
Pl Mgy )3 nin Sl pogh ) Cueal 4 g L
Gl i odlazul was ogls a3 b dlge (yee)l Ml o
5 o WS pogls L0 b (i s <S5 5 S5l ren
4 1A% ol ey b Gl Spe e85 ) Sl g naiils
b 53938l (oo Connd Ao b Cogw oS 5 305 (nl 3 08
3,5 AR5 ) Ojgo &
Gasoline (\++7 :y30)
A: (ETH10%-DIPE5%-GAS85%)

B: (ETH10%-DIPE5%-GAS85%)

C: (ETH10%-DIPE5%-GAS85%)

(07 Jbl V.07 5l g peilsd MO oy 5a)
A plosl Yo7 S5 )L b ygige Ll 5o lagygasl ples

XUTIP/L3 g5 90 Cobasuise —Y-Y
XUTIPIL3 (o)l ol b 8 y90j] ol 5o o odlizl ygige
28,5 plrsl o ydo 5 oSl 590 oSl )3 Loy g0l g o
O 09 st 53 55588 3 ol ogl 4l gise cnl Sl e
Gl o 031y L5 Y Jgas 3 XU7IP/LS 5590 clasuin ol

XUTIPIL3 j5i50 claseto 1\ Joio
LFZ &9

93355yl o33l LB,
Focshe ALY AY Blgtal Golows y o b
oo YA )P 90 >
Y 42,Y0 S5 s
A lavdoe > dlaw

(ClgolS VES) eyl Vo

Yo yges VOY

DD Fee 3 ler Al

DD YD » )9‘.. g

VB D oo slacuns 1) b i @ pldegpgples 9 JSI
293 (295 ooVl gge (6 ,Slas (sla it 5 V0 5 \YD V-
ol el (225 sl ygel @l 008 sy CEgw olsS
(o> 033b gl (o5 iy Lo 39381 (139331 L 4 w3 e
) (28l Kg) 0hag g Bpas g SRl S g0 Bpas ke
ol (938l b a8 wb asudie Olddss lwl p el o
ORlBl CEgw ST sae @l i 4 B 5ST Sl S5
0 deSlgie g dbgus slanSe)in SR Caw y Mbie
sl aled oo 1y eSSl ilel &S b o ey
e bl 5 Jglia (sl bS] gy o duoys il ol
Veolsie Sldugnsiliss 9 Vb ylade JSUI g o)k 5 (sl VO
V] cwsl 03,8 3y%e doyd

A o5 slapgell 6K G s 5 ol
scws > Sldegnsplesd 9 SNldspelbd s slasg5l
225 163, sy XUT 350 1315 V0 9 3Y,0 Ve V0 D Lazes
Qg glidS S gu ) (i (sla 939391 (RaljBl Lol (L L)
0548163 5 39 oS sloosy YT 5 Cogw Gpas
5 oS dmSgge oVl g ohy Chsw Gpas o 3l
Mo Uil Baiod don )3 hboe GERE Agul (S ke
Sl Vel i b gdg il ol bIS] aigy (o> 20y
DIV (Byme Slmgnonlies o SNlUsges )b 5

|y ot ST 238 2 Sl tal3dl 56 oo 5 lSen 5 Loyl
Gl Ty ST gl Lils8l o8 ol s i) gulis 53,8 o
o & s (3 do A b il ao)a Vo S 5 diged g a0 oo
o5z £y QI3 L )8 3uSlied Ml aigy oS
L )gige o33k g (3l .l (I3l (S apnS gige 012V 5 (LalS
DA] il s Cdgw oS 5 1 Joibl poe 0o )0 VO

s Jsbl labgle b (228 35 5 olylSen 5 LIS
sloyiio ogige 3)Sles 1) (p30mJoliom bl g (njumJgilia
s s i) gl 5,8 Ly o8] oy Ll 5 3]
w3 Gl 5i9e 505 8 ez ~ sl - slie oS
ol e 0Sbes obj sy MU slacssw g
D] wgs g0 S lS 5,5 ln Sao¥l jials Coge g 1iad o
o Slpsie 2 st Jpbl b Sgefl o o) Ken g 1Sl
@ 03,5 cwyp |y (B Jlidl gl S5 55790 S5 5955]
el i Jsl] S 55 sl g 3] oolisiol & 3l L5 L]
Cgw Bpae AalS g (oo 03jl ()18 (295 gliiS den
SRS 9 (S dSgse Ll (pimen dsde H9ige
VT ke al Sl (9381 s 2 (e yobo & iS5
29328 olysa Sldegpanlsd 5 Jpbl Ol dllie ol
395 5t3lo )3 b 53933l (258 0 03l 550 ) (s S g



\$ VAW i (Vo liasl) BY 8l s7ge liios ol doblad (oS logl 5 (oo pso o

g By s 1 41 (15 b W sing3dl S YT
Bpan g Wboo dgut0 BT cn i 4058 Sl 5 (139381 L
Canss ptumsd oloyS o3, glyld olowd jid ko Lo &y 5l gy
el (4 0 JeST Ol 5 (9581 L & it b (n50 &
Sl Foml cgm oS U35

il o sl ol olo S 3 b g 5 sl pn
o i el VS b Lialidl ) Chgm B pas Ll o yid
(B SlaS 5 w3 o (LS yige S s p |y CE g (S e
OianST w31 g Ly cde & a1 oS sla 39381 L
B (568 Chgw Byas o JolS 5lusl sl g 058 ksl yo
Sly oSy g 2le)S G55 (o9 ol S 4 K el
o Jole &S ol (g iy C g Bpuan 4 3L @8 cél s
calises gladio)d g 59550 3,58 aliseo oyl 43 00 (S5 3550 40
Syglise 29y 1y e €8 g By (g oS

slo & Cuns gpdn 2lS b))l gL B gy cogw e
O YU e & Lol camd oo il |y i g B juns 5 Canl LS
oS Gi5)) A Co g Bl ity (o CE g Bpuao e 30 0
ey oy emST Hlde il b Lol o)l B g 4y Cnd (6 Sciund
S o yieS ]y Chgw Bpae g alily 5 JelS 5l

—e—Gasoline
—a— A(ETH10%-DIPE5%-GAS85%)

= —a— B(ETH5%-DIPE10%-GAS85%)
€ 115 | ——C(ETH7.5%-DIPE7.5%-GAS85%)
= 105
c
S
= 9.5
E 85
(7]
c
S 75
g 65
'S
5.5

1462 1828 2193 2558 2923
Engine speed (RPM)

& Comd wb (o3l ol (Bae Cogw ez )l Y S
iz (slapoms )d (539381 b s

e
Py sag3l b (i & G aly Co g (a5 HoluiS ¥ IS
ot Hslo olol 5 aes o ol Clitte ez do)yd dw
S A B, C clacidgw g 5555 2oy )y L s «cdgw
oS 551 ot 2l 230 o5 o 1] 1S GloS 33
0938 b gl 1018 a9 4l ABL (g HgliS sl 55,5

agejl Pl g, V=¥

Co g Sy al i Jol & 45 pll s ol 4 ygesl e
Ol plitS : Jolis 5350 (63,Slos (sl it 5 A5 Lialojl ysige
9 Chgw oy Bpac (g Slod Cigw 4 lgp Cund (295
b o o938l olyam 4y 5 o) 3l am a3 )5 8 (29,5 (slooaiyY]
9 Jobl 50y 5mT (lay 539381 s yislos] Caliseo  podes s dus
b S 5 Ak pin b Gl o Cud dw )3 Sl ngnonled
5 0550 @Sk (slayite gySoilul (dlp oseil Jole plos
Byl 5l & a0 YU JyuS b o el (29 slertyY]
W pdy Oygo Mo Jlos! jo 5 plS]

Coug b -

(1) g 2 g o 1 gl 2938 511
2 05t (539380 b oS 5 S g ik g 3T ) S
o By 339381 L (050 oS 5 amd o LS ) CB g 4y T s
Agiee sy ol e g sl (655 glaeY s ol by cpii
Cadly o 535380 Hls b )0 3930 (eSS w3l G 4

syt ST @l Sl CaHoo (oo Jgey8 b Ul (53959
29 095> CoHto (oland 908 b Sldugnonlisd & Coms
Lo C o 4y ot Cond b leY die (50 sy ]380 b o]
ey ) g 9o Lale (B gw bl 5 b ialS
Ol (sl 63Uy S domyd R g 0ddjl yidn lgm a5 3L
Fobar 38 Cdgw Bl e e (B (b 2y 4 (639)9 (050
S G938 (P9 s ()i (loj (b o5 b 4 Lol g
slgn e dom (19 Suw g (p3h (S5 CEgw & S Ign
b el e o )3 050 g0 Lanle boleo g b oo il (5395
b 1l )50 C pu a8l

—e— Gasoline

—m— A(ETH10%-DIPE5%-GAS85%)

—4&— B(ETH5%-DIPE10%-GAS85%)
2.75 —— C(ETH7.5%-DIPE7.5%-GAS85%)

2.5
2.25

1.75
1.5
1.25
1

Lambda

1500 2000 2500 3000
Engine speed(RPM)
2 98l S 5 g (it (A) (oo g g Coni 1) IS0
lises oo slado )



\\4 YAV dxas ;(\\c" uh.«.wb) Y 3)1@.«3 BYIY Sladss u.olc Aoliliad ‘L;o){LZ' UL«JJ 9 (S0 o Lf‘&

S oly -£-Y

bonin SlS 5 4 o b g3l dob 305 oy ¥ S
9 S5 Gl ) il Glaeres 3 (9395
ol e wmdoo Gl 5305 Ol el cns b SP0eS]
Cundls by 539381 BLo 3 39290 (5euST 3929 (lFe |y il
S5 9 bl pao borind Sy aul8 U 298 0 crge oS
Sl g 098 Jas alo)S 5yl 4 Chgw I ytdn olerd
dde sl oo jesT sl 3958l (pizmen 98 plxl (55 JelS
Bgbso S 5 i b By &5 Sl i 4 S 35,5 S
Coow ST sae uli8l wies o il 1) Chgw ST dae
il bl Lib o] g 4y Sl b 4y 1y 45,0 e W5 e
Py 3o g Gl cage & Mo

—8— Gasoline
—B— A(ETH10%-DIPE5%-GAS85%)
—A— B(ETH5%-DIPE10%-GAS85%)

18 - —— C(ETH7.5%-DIPE7.5%-GAS85%)

16 ~

12 +

10 -+

Brake Power (kw)

1462 1828 2193 2558 2923
Engine speed (RPM)
93 b e Sl by ool Jole (50 ol JSS
alises db:argo N

§3055 8329 S g B a0 —0-Y

b onil oS5 9wl (3 0 Sjep oy Cogw Bpas b S5
03T Sla 59381 b - guor (oo S 5 igas )3 (3958
e o lis |y

O & S 55 0mb 2lo)S U05)) hl S 5eST sl 53958
oS! o3l 352 LIS s s W id9 38l ol 0505 by ) Akt
Wy ) il Oy g 0 (515 due carge 395 (31 LSl
Bpae (nyieS g bl (B (Sioy ohrg Chgw WS (e
bl oy 9 s U 4 A (B9 S 5 1) 505 0hag g
Rl WS glace s )3 (jey ohg Chgw Bpas e
sl B oloj 5 b 5305 Olg Gl ol e oS wb e
ol  SBlasl Gl g oS g 5l

b AlS e S Sl ) b (e Jike oS gidin ()jeuS]
ity alss 1) (6 5sg8 ot 7S5 aleo)S 3Ll oo 3l
55 3959 095 go izl 30,5001 (S 3339l (g o e
P b o Lilel gl sl dbise 4 Cogw gbowd jid ke 3,k
o 3b 25 lage g > jpitS 5 il gy 3ol sl o] ans
o]

O3 Sop J 4 2980 odlal cpii oS5 5 Jgbl 5l (B
5 $2909 Slgn slod Ll g (6510 cage ol o sle)S
6> 9Pl DS (e )P e S g e odjk IS
1) e I3l 1y Jlek ey i 5] 00lgils 5 5l g0 2]
Db oo ygbuiS ialjBl Carge ggecme 53 g 4Bl dgute (3l

Fobar Giorded e 9 SYL (le)S (955 gl B e g ol
Mg |y e gltS e sl (gw SLS 5 plo @ S
5 0 25 HLdle o (syide St ASGI LA Cogw S e
sl o5 ol @lo)S Gl gy wmde el el 3l
LS o bl B Gl g 4 G (g Fchuns joliuiS

o ol cble e bl ol alo)S (55)) 9 08 2929 b C cogu
VPP C)i 2UsS Gl o5 g8 BB Hlade

clale s 4 ol poletS Ll o)l 3555 ololS 5yl 4l s
Db andl S oo 8l aBl Glinl g SlaS Ak 4 Cand Fad
Giliseo LS 5 3 Wbys loj welsts ulas _oln peite 45 3945 oL
8L S ygige 3,8 ) Kl o0 5

Olej oo YU > 4 (b (slags pw 53 45 398 00 0dlia ¥ S5 5
b jb st slacuS 5l ol imsT @31 2938) ¢ iy
Loyb olpen a1y jolisS islial o sl sl al )3 dgupy ¢3lyin! dladoe
o3jl g Bl Bl )5 il lp B ploj sy SIS
Rl %05 3 b e S )5liiS o )3 9 g o8 (s>
) S hao] Sl 58l 55 slye o 5 oliiS

—@— Gasoline
—B— A(ETH10%-DIPE5%-GAS85%)
—A— B(ETH5%-DIPE10%-GAS85%)

65 1 —— C(ETH7.5%-DIPE7.5%-GAS85%)

60 -

55 -

50

»

45

Brake Torque (N.M)

40 T T T 1
1500 2000 2500 3000

Engine speed (RPM)
b ot 4 Comd b cpji jl ol (sjop gl Y S
iz Slapoe 5> (33938




A YV dao ;(\\c" uh.«.wb) Y 3)1@.«3 BYIY Sladss u.olc Aoliliad ‘L;o){LZ' UL«JJ 9 (S0 o Lf‘&

OS5 SS1i83 o g1 oS S 59381 G ¥ 1-¥
odaldio a3 oo (Ui 1) y9590 Sl (29,3 (S dpuSlied e ¥ JS5
O B8y ege o & 1SS DS 5 (2538 45 094 0
Bl ogdie dlgil & yide (aS] (13958 5 Cogw bobe
o2l 5 S aSled Gl cage 9 350 Coge SRS
22> (g LI Jd 4 A Chgw S 5 0980 (2SS gige
bl w03g puiey (jenS] @l Sl 395 Jlsle > Jeibl VL
OS5 3S1ed (ppian 9 W3 00 Pl ) 65 SRS Gl g 558,

P9 oo My

—8— Gasoline

—B— A(ETH10%-DIPE5%-GAS85%)
—A— B(ETH5%-DIPE10%-GAS85%)
—&— C(ETH7.5%-DIPE7.5%-GAS85%)

CO2 (%V)

5

4.5

1500 2000 2500 3000
Engine speed(RPM)
Capd ol (3 5l Jol> y5ise (295 (S ST 631V S8
il gl > (339381 b cn i &

SS9y o g1 JocjunST slo 29381 8T ¥ -1-¥
A g

A3 Ui 1) Hgige Sl (298 lagnSepke ke A JSS
598 Moy 0 b &S A Chaw Sy Db o odnline
My e wwl bl wop Ve Sl sl
Loy 3 1y B398l ple & Coms dbgud slagpSg)an
Sl g dep N0V Jbl sl bS] ay e
3 oieS] oals o) cde il e 2oy Vo= il g polied
P @yl g dad Cop 9 YU g pldugnenles Jisle
Ll

b b gus (n)Sophn la)lges 45 39500 odalin A S5 5
ooy (il Wlgi e o S by oo (il g9 oy 38l
i)y Waisea ol (sle LialBl L & 15 ygige 5l oyl Ui
b (lS alad (gels

—&— Base gasoline engine

—— A(ETH10%-DIPE5%-GAS85%)

—A&— B(ETH5%-DIPE10%-GAS85%)
0.67 —&— C(ETH7.5%-DIPE7.5%-GAS85%)

0.65
0.63

0.61

BSFC (lit/kw.hr)

0.59

0.57

1500 2000 2500 3000
Engine speed (RPM)
4 Comd &l (030 5l Jole (g3e 5 0529 S Bpae:d S
olises L;me;o 5 u.bs)'él L R

P95 G0k ¥l 1o y5uST b 329381 ;U -
299
IV AN TN [N R
S SS90 e )13 ()51 (sl 29381 g (s 8B 5 JSS
b e OlSy )0 nSdmSgge g ke amse Gl )
> 4 450l (g pSKaita Bl il (5 395 4 Cod b 5358
b FelS gl bl g 2938l )i lo ) 29290 ()]
Sl Cage Wb 3 39290 S b (5enST oS STy
Co g oS 5 )lga3 )3 sl 00 (325 S gige V] Sl
Ylhis! g cdgm 09 38y ol Jdd )b 1) (SauYl oy e
Wl (b Cogw gige oy (Rl B L ABL o0 4B (392 3500,
2990 > Jol8 lyl o)l (uisly plosl (sl (S s b 3l
biee GBIl S S gige jlade 5 S o S5
—&—Gasoline

—m— A(ETH10%-DIPE5%-GAS85%)
—A— B(ETH5%-DIPE10%-GAS85%)

3
—o— C(ETH7.5%-DIPE7.5%-GAS85%)
2.5
S 2
8
o
V15
1
1500 2000 2500 3000

Engine speed (RPM)

& Comd b 30l ol j9ige (298 (S S gige 1 £ IS
il glapoes 5 (53959 L (5



\a VAW i (Vo liasl) BY 8l s7ge liios ol doblad (oS logl 5 (oo pso o

ol cde 4 Wb o il Bl 3ex (claanST ke ey il
lS el 5 ol ypmo o Ko oo 93 6515 8 2 3l Lyl
Pedee 3yl dnde lod SR g ol Jlas!

S5 dons €

S ST e by i 4 bS] laceS s Gl
Aonl pd Al oo daue |y il AGly8 g dad o iuliel ) ilgil
DBl (S5 0fg Cogw Bpas g (Bl (S5a )5 08 g psluiS
b o

$98) & Cas Sldugnailsd (93953 (e 2oyd (35 VL
ol cle gde (5505 )8 g ygliS e Gl Carge Jsil
@ S Plmgnnlied (529381 ale)S 05l o9 YU U &
el g1

ol cage @l it 4 JboieS] cleS sl
Orized D9 0 A gud (S 93kh 5 S dmSgige slaoanY]
olyon & 1y ()95 SlossnsST g (S 2uSlied (slaoat VT ol
3y

b a5 5 Jobl (Sa9381 & s Sl bug mojelesd (29381 il
ST g B g ()5 5 )00 (328 S 9o (slmod YT Sl (50
ghw 3 1y oSSl Wy Jlade 5 3L gaw 3 1) 5908
8300 518 s pomb

-yt ol b galied (59381 b awalio )3 Joll (33938 ol 8l
Mie g 0)l> (5eS ohy Chgw Bpas g ol sliS sl
S o A 6 oS (slaosis¥]

S)ed Caa wyte Cunyi oKl il i g y979e o&islejl ]

&2l g &ibe
[1] Wiesenthal, T., et al., Biofuel supports policies in
Europe: Lessons learnt for the long way ahead.
Renewable and Sustainable Energy Reviews, 13(4), p:
789-800, 2009.
[2] Ballinger, P. and F. Long, Acid Ionization Constants
of Alcohols. II. Acidities of Some Substituted
Methanols and Related Compounds1, 2. Journal of the
American Chemical Society, 82(4), p: 795-798, 1960.
[3] Hamdan, M. and T. Al-Subaih, Improvement of
locally produced gasoline and studying its effects on
both the performance of the engine and the
environment. Energy conversion and management,
43(14), p: 1811-1820, 2002.
[4] Poulopoulos, S. and C. Philippopoulos,
Influence of MTBE addition into gasoline on

—@— Gasoline

—— A(ETH10%-DIPE5%-GAS85%0
—A— B(ETH5%-DIPE10%-GAS85%)
—— C(ETH7.5%-DIPE7.5%-GAS85%)

150
140
130
120

110

HC (ppm)

100

1500 2000 2500 3000
Engine speed (RPM)
w25t 5| ol ssise gy 4l o Sspien A JS
cilisee glapoms 53 (53958 b (5 4 Cons

SAmST Jlade p 35S gl 539381 il €Y
OFor
a3 o L |y y5ge Sl 298 F9r ladeesT Hlade A S0

—@— Gasoline

—— ETH10%-DIPE5%-GAS85%
—A— C(ETH7.5%-DIPE7.5%-GAS85%)
—&— ETH7.5%-DIPE7.5%-GAS85%

NOX (PPM)
w w
o (9,1
o o

N
w
o

200

1500 2000 2500 3000
Engine speed (RPM)

O g ak s il Jols jsise (295 79y AT JSS
e (oo Cuns )d b 339381 L

Byl ity glod b pudins abaly 3955 (SlaipnST YT Wl
958l b a4 39 odmlie A S5 0 o) Bl o] g
G5 5o 53,5 o S350 5 5 A8 Byl ocyseus] S
s jlade dod [iliél pl b owgd o dlgiwl I3 sled
Joslal Jd> 4 B S 5 bS5 oy g0 ibiee G381 5958
OlaS 5yl & S 635,52 (2lo)S U551 b Sldmgnailcs
R = g S W Py S PR R PP
bl 59y ST oYyt Ao 5 3l il diin (slod



v. VAW i (Vo liasl) BY 8l s7ge liios ol doblad (oS logl 5 (oo pso o

[14] Song, C.-L., et al., Comparative effects of MTBE
and ethanol additions into gasoline on exhaust
emissions. Atmospheric Environment, 40(11), p:
1957-1970, 2006.

[15] Nematizade, P., et al., Performance and exhaust
emissions of a spark ignition engine using G-Series
and E20 fuels. International Journal of Automotive
Engineering and Technologies, ISSN, p: 2146-9067,
2013.

[16] Shayan, S.B., S.M. Seyedpour, and F. Ommi, Effect
of oxygenates blending with gasoline to improve fuel
properties. Chinese journal of mechanical
engineering, 25(4), p: 792-797, 2012.

Sl sla (93938l 15U ()5 ) smdy 1 g ol LB [WV]
4 XU7JP/L3 5590 3> cpji y 5l dmspeil 69 9 IS Jse
ipoim 4l (bl "ea ¥l g Cogu Bpae ialS jslaie

MY Jlo g AV=FY o poyde Sy 0Bl 570 (Slisiss

[18] Sharma, G. and H. Lal, Effects of ethanol-gasoline
blends on engine performance and exhaust emissions
in a spark ignition. International Journal on Emerging
Technologies, 6(2), p: 184, 2015.

[19] Karadia, E.K. and A. Nayya, Effects of Ethanol-
Gasoline blends on Performance and Emissions of
Gasoline Engines. International Research Journal of
Engineering and Technology (IRJET), 4(01), p: 1092-
1100, 2017.

[20] Ozcan, H., M. Ozbey, and O. gursel, The Effects
of Ethanol-Gasoline, Methanol-Gasoline and Ethanol-
Methanol-Gasoline Blends on Engine Performance,
Combustion Characteristics, and Exhaust Emissions.
The International Journal of Engineering and Science
(IJES), p: 70-82, 2018.

automotive  exhaust emissions. Atmospheric
Environment, 34(28), p: 4781-4786, 2000.

[5] Montemayor, R. Distillation and Vapor
Pressure Measurementin Petroleum Products, editor.
ASTM international, 100, p: 19428-2959, 2008.

[6] Abdel-Rahman, A. and M. Osman,
Experimental investigation on varying the
compression ratio of SI engine working under
different ethanol-gasoline fuel blends. International
Journal of Energy Research, 21(1), p. 31-40, 1997.

[7] Gupta, R.B. and A. Demirbas, Gasoline, diesel,
and ethanol biofuels from grasses and plants,
Cambridge University Press, 2010.

[8] Williams, P., Hazard Identification Handbook for
Managing Release of Gasoline Containing MTBE.
2003.

[9] Yoo, Y., et al, Corrosion characteristics of
aluminum alloy in bio-ethanol blended gasoline fuel:
Part 1. The corrosion properties of aluminum alloy in
high temperature fuels. Fuel, 90(3), p: 1208-1214,
2011.

[10] Guibet, J. and E. Faure-Birchem, Fuels and
Engines, vol. 1. Editions Technip, Paris, 1999.

[11] Hsieh, W.-D., et al, Engine performance and
pollutant emission of an SI engine using ethanol-
gasoline blended fuels. Atmospheric Environment,
36(3): p. 403-410, 2002.

[12] Bergendahl], ., Environmental Issues of Gasoline
Additives-Aqueous  Solubility and Spills, in
Thermodynamics, Solubility and Environmental
Issues, Elsevier, p: 245-258, 2007.

[13] Al-Baghdadi, M., Hydrogen-ethanol blending as
an alternative fuel of spark ignition engines.
Renewable Energy, 28(9), p: 1471-1478, 2003.



A. Mirmohammadi & I. Shakarami, The Journal of Engine Research, Vol. 63 (Summer 2021), pp. 13-21 21

THE JOURNAL OF

The Journal of Engine Research

Journal Homepage: www.engineresearch.ir

aciety
of Engine.

Experimental study of the use of oxygenated Ethanol and Diisopropyl
ethercomponeds in gasoline fuel and their effects ontheXU7]JP/L3 engine
performance and emissions

A. Mirmohammadi?’, I. Shakarami?

1 Assistance Professor Mechanical Engineering Department, Shahid Rajaee Teacher Training University, Tehran, Iran,

a.mirmohammadi@sru.ac.ir

2 Student, Mechanical Engineering Department, Shahid Rajaee Teacher Training University, Tehran, Iran, imanshakarami91 @gmail.com

“Corresponding Author

ARTICLE INFO

ABSTRACT

Article history:
Received: 04 January 2021
Accepted: 16 January 2021

Keywords:
Experimental test
Additives

Ethanol
Diisopropyl ether
Emissions

In this study, ethanol and diisopropyl ether were combined with base
gasoline in three different volume ratios. The XU7JP/L3 engine was
selected to test the effect of fuel additives on engine performance and
emission parameters. Engine performance parameters were recorded
simultaneously by a computer device at the time of the test, and engine
output pollutants were manually recorded by a pollutant meter. The
results showed that with the addition of oxygenated additives to
gasoline, the oxygen in the fuel-air mixture was increased, the fuel was
closer to the stoichiometric conditions and the combustion was more
complete. As a result, the engine's torque and brake power increased
and its brake-specific fuel consumption decreased. Oxygenated
additives also reduced carbon monoxide and unburned hydrocarbons
and increased carbon dioxide and nitrogen oxides. The results of
increasing diisopropyl ether additive compared to ethanol additive in
combination with base gasoline also showed that the amount of carbon
monoxide, unburned hydrocarbon, and nitrogen oxide pollutants is
higher and the amount of carbon dioxide production is lower.
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