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N.m108 Maximum torque at 4300 rpm

JA_AJSA‘}AL;{‘J)'\‘LE:.;DJ_!))J \Oee &‘}‘tﬁlﬁdﬁséﬂ)j}?"' [ERT O ‘SLAQF_,‘.«"UQ-\:M)})}S}ALS)‘K)LLS‘JJ
S o301 s 5 e 5 45 &G 5 SlgshS ) O S eselus ol 55liS 5 01y 6,8 eIl Sas () JSKE) As eslizul Apicom

Q)H‘*—j'))jb-:fji)‘ﬂ Q‘ﬂ‘wﬁbb&d‘%ﬁdlﬂ&‘b)b}f‘&bjgdb‘ C}JJ‘F}AL&:J g @Jﬂ)jé&&b)b C_,.GJ,.A

1.Eddy current

FYF Jlas uS




® >

e o Ol Ogwlinilso g
/Iﬂldl/"{’owb Mu{fﬁgi,ﬁétq'wuﬁ

YA ke (pag A - 15 921 (102 S 2LEG1S

s ol dlasl s oy 555 50 S oo 40 2 puten (St Kl S 6 L g fogalys 3 S o (6,8 01 I3 5
S35 3 sy o 53 55158 50155 lie 5 5050 Slyss L S plowil e galys 553 ol 31 J 8T $SGS w4 5w Oy g0
w58 6, S oS L 5 ods i S 5 S L (11 5L 3500 skiS Ol e s Ly g5 kB s ol 51 S Kiuled
25158 3 g5 o 3,15 Aol &S s sme oS Bl a0 1 B 5 S s e i m E  O Olsiea skiE LT ey ) e
55 sn b a5 ge a1 e dloy 65 ST OISl @Bl555 5 5i8 il IS plonil 51y ) 530 OT (U1 Ol e 55750 2
P loes (V) oty 515590 S 5 53 5 g g0 pskiS ST 0 e
T =RxF (\-v)
&S omta Slaand g ol 5 Bl 51 ool sl 5 AT F e 558 oy S 2 3 5550 55 ki8 T sl ol s o
1503 55515 55 m 1 0 (6,8 0310 5558 oS 10T Sl o S Jen S 5B R 5 0555 oy 55
Slesaly 4z 33 b Gallan Y 5de) (AL 5 pmn )3 55 g0 g oS Sy 59itS slin 1) 6l 5 715 3055 5 omn 5 sl2S
Asls 53 o plowilylS Ol o Ol o acalona 5 5515 5 g0 S5 2 93 35 se pskiS Slie (o nl 4 LS o (553

135 8 gr lons (V) sl 515 5550 B i 53 35 50 015 3 58 o iy 15 O
_ 2nIN (Y-¥)
6000
s e e N s s s oy S 2 53 5550 328 T g sbS i p S 7 03 55550 015 P sl o) 5568

)‘ &Wl}-)ﬁ}a Q‘j_'; g:,._;}s u-l"—f -\.J@)b (\‘—Y’) 4.]44‘) Q)HM. Lg)\.we:l.w)\ .la.:(\—“) AL;.‘) RG] 4';‘,53]'3))3 >
Sy el e Slhss e g skiS

po N (r-¥)
9554

Apicom yogalisd -1 <o

FYF Jlas uS




Wz

K o ;
IAINEAD  apopibisidiifusind

>

Ol Ogwljmilsio 9

YA ke (pag A - 15 921 (102 S 2LEG1S

IS ool ol ol GBI Bl sl .53 oo otalie (V) Ko 53 0T 3 geas 457 i 03l 13 3 1kl BU1SS Jstls  555m

AL elad 53 BBl o)l 5o bl )5 g0 5l (hdu s 45T 355 or et

ool cod Heige 3 i Y s

S 0 pin N Oguw 55

L O B 5 Jebows a5 0 (6 03101 (gl ey Jits (glo ke ST Olsoe el el oy 5 oo S o310 plol 1 g
05,5 3 bglalan iz (i w5 ol el sl st ol 4 S 45 Sl (glalslae Jast Jube 1 hate s b5l Jast o e
:g;_w\j_,'da}a;‘_}i.i‘_;l)\:eﬁﬂkoﬂfjdm.x,’f@,\}#cﬂsw

y=XB+e (\f)

mas Sl bl N*L 15 58 5 ol PFL s B cdie Jitus s i N*P s 5le X clitalie N*L 15, Y alasly ol 5o

.uuu;w\SAS)\;\p;le;g,;@l)“ﬂﬁ.x;_fo,,ﬁﬁ&wrw),m

o 9 @b
- e 0L Sline (gl 1d8 51 5 s o 55 Calius (Sl s (gl 5 1) 590 (s 5 Oy polie ¥ Ko Calbes (gla jiou
L1 e Loyl 53 1) S s 21331 L 55 50 015 il 31 0 B el el i S0 55 487 ) g0l ko
FPM e s 53 0l Sl Ol 55 Ol s o s Il ae 55 8L oo ot &) gup 4 abasly ol 457 s o0 QLS 5L el 0
Ol il ol Jds dilg e Ola doly 53 Bl b yo il 53l dal 0 V00 TPM Co s 4 b gy 0 Ol g5 o 2aS 9 P00
St 5 g Ll o o8 3L I OT (s 5 Ol 550 GO LL (I BI L e [Y] 8L 5 550 o e IBIL (s
iy B aSS sl Js 4l i SOKeesib b s 5o Byl & Wil (10850 Lal Bl L 55 4 b s S5 g OAS
w3l o LPG 5 CNG (o st gt Sloslinal b )5 5n (55 Ol 55 3580 Sl pde ¥ S0 Calides = U Wl (sl i

2013 G e Alen | (5L Sl g by e 3 SULST Ul 45 il e 55 5m onlio by (b 51 0L S

FYF Jlas uS



[ JA >

a {

K o ;
Amuf/f/.:«,% P efsind

Ol Ogwljmilsio 9

YA ke (pag A - 15 921 (102 S 2LEG1S

Ol #0 0 TPM Ce s 5 deo ;3 VO (5510851 534S 355 0 i LT U (58 Gl s Sl oslizal b 5 90 5 Shes oy shlas
e 3 g SV e Jll b L e el a3 bl e (558 e g S ST (MR (o S e s
S 5L S plnil (5 550 O en 4 4 (Al 5345 38wt U5 oo ol A8l (65 (Sl g i 53 a0
38 G o 51 Oluabl b 015 o (J&5 5 Joom Sl 53 Sl Ol 520 4) ) 55 g0 diir (Slae v 5 (JolS7 L 51 a8 sl 148,51
o e 0 5 4 S S 3 A 5 338 ol i sl 4 S

25 edd Jo o5 C5 g (s Jlamil s b S 03 55 o 0bl Lyl 53 St g Ol (2 4 55550 JolST Ll )
- JBs plin L5, LPG 5CNG (58 slacs g ¢ oS LU 55 dtas oo 0Li5 38 lacst g 1 (6 i Ol s o o
rom g;;ﬂ)b55\45;4{.AA>@QL53J55\5;€@\,$LPGﬁ;fﬁ)>}j:.&ﬁo\jCNG WBls &y 9 LS
O g Ol g5 31 09y Sty ) 53 0185 o0 85T el OT 51 (S oS Sl il s 5 W LPG (s 5 0155 ¢ oS L 5 0
25 2 LPG LI,

179 ]
15 -
13 -
3.,
g BNZ-2
5 9 R=00717 ° S
3 R2=0972 XCNG25
77 R2=09774 o |pGos
5 .
3 1 T T 1
1000 3000 5000 7000

Engine Speed (rpm)

30 - ﬁ o
25 | K
i 20 -
_ X BNZ50
g R® = 0.9763
g 09775 ACNGSO0
_ o LPG50
0 R> = 0.9775
4
5 T T 1
1000 3000 5000 7000

Engine Speed (rpm)

FYF Jlas uS




[ J W

50 N
\"’ N LT g SeilSe (g 3o
N N\ X =

K o ;
IAINEAD  apopibisidiifusind

>

Ol Ggamlimilsio g

YA ke (pag A - 15 921 (102 S 2LEG1S

445 - z
39.5 -
345 - b
';5 295 1 ABNZ75
S 45 | R2=0.9766
5~ ®CNG75
= o5 R?=0.9829
) - X LPG75
145 | R2=0.9787
95 - T T 1
1000 3000 5000 7000
Engine Speed (rpm)
Q K)
495 - %
39.5 -
X BNZ100
g 29.5 - R> =0.9741 o NG00
Tq_: R2 =0.9815
S 195 - R2=0.9539 ALPGI100
[a W
9.5 A T : \
1000 3000 5000 7000

Engine Speed (rpm)

— 0~ V0 — N 1S G IIF b 10 4xllla 3390 L g dw 31 0Ol b Lillitks (S o 33 Jgige 9 OlgF T D
JYee 3970

el dias e 0L & gline (gla g 1S 5b 5 Late ;o 55 Calibes Gl st s (8l |y 555 g0 (s, 5sleiS slie ¥ S

L Il 45 (65 5b tns o 0L 5L el g b b Citliien Lo 510850 53 Sy 5 55750 53138 o 5 55 4 ys alaly O g 55
SLACS g e Gl s g0 3l e 5 slEE B TPM 3 5d oo s 1 e 5 4l SRl 330 55 0 551t e ol 3
3ot |l a4 dis 53 gge SIebeysn Sl b ,skiS JnalS s das s Ol 3 I 8alS gdisy Calses sla 108 L
Sl Ly o oakiE el f s Calbes (gl tde duslie uimeen [ 0 sF]ias o (2alS 1) Gl il 03L 487 Sl 150
Sl a5 o3 Rl 53 edd adibly o g BTl a5 b das e 0L il (ol s (511 5 550 (551,
[PM lae o 57V 578 Sla M8 5L 53 45 das oo DL K8 7 5 0 Sla i (g Tl s (6 ol S Sl L
WOyl e 01,8 Es gl g ool 8 s 5 5skiS Ol o i 280 LLPG 5CNG lacs g #40 TPM 5 ¥
Ailon Lal oS aslial g5 pm JolS7 b 51 a8 ()18 Sl 3 8 (slalS planil (51 St g 55 ol 51 Ol l L 015 on 0l
Al wlin ol ol pon 5t s 0l (61 52 s A 03I b i S s 3L L G se IS IS 5o ¥ S Ll s
e e VoY sade x8ls b Sl 15 5kiE (gl e bl 3 b edalie FO0 0 TPM Ce w5 oS 5L 55 LPG 0l ol oS
Ly 4 Lo S5 g ) (o (65 e 53 (el ) 530l iy 508 4 6055 (g e oS (LPG sl )5S

oo TPM 1,28 Gl w55 (58 ot s 53 6l JolS L 53 530 (o5 3li8 Dl iman .l 55650 CNG

FYF Jlas uS



® >

> Y
1' G LTHT e maanaged Seilo (gwdiye
Wa O N

. & by 5 ul “lu - l - u‘
N AR gppbisidiisiods 2 Qi alBe g

YA ke (pag A - 15 921 (102 S 2LEG1S

OT o ity 5 JolS (IS 53 555 50 S oalisal s 13 oS 3550 33 Ll ol 5500 2087 (slags, 8L 51 5 &Kt Sl

cils sl e 8 Glacst g gl 1y 50 skt 1 s 5 K Olg e B

26

25.5 A Al
25 -
245
2=0.9159 XCNG25
22,5 -
2 | R2=0.9526 ALPG25
215

21

N
S
1

N
w
1

Torque (Nm)

1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)

=0.9353 ABNZ50
>=0.942 % CNG50
=0.9491 | peso

1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)

ABNZ75
R2 =10.9445
R:=09576 *CNGT®
Rz =0.9442 OLPG75

1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)

A D G W
o ®©® O N
1 1 1 J

Torque (Nm)

Sy
Sy
1

D
N

Torque (Nm)
A OO N NN
N O 2 wou
1 1 1 1 1

o))
(95}

e,



P PY S SX JROVV )L

>
‘r UL T omsites S35 s
ﬁﬁ 1 : G

. e il Ol Ogamlinilsio 9
IAINEAD  apopibisidiifusind

194 ake (pag JA - 1$ N9 a2 S 218SG1S

105
&
100 - °
2 Rz =0.9016 XBNZ100
E 20 1 o 2=0.7972 ©CNG100
35 R>=0.8267 ALPG100
80

1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)

T 00— YO -G 1A 5l 18 dxlllan D50 TS g dw I o8l b Laliske (SBCS w 18 19T g0 (95 JollE —E IS
VAR Y WAL

S 5 4omid
S Sl 5 gse JolS U 1 2eS Gla g8 5L 55 il ol jar g 5 Ol I L OT L 5 5 ge sy Ll
Oy dan 4 aS o s ol sl i edalie anlllas 3550 (655 la e w53 Calies (S g Sl oslinwl by g5 g0 9 5 Ol oy
-@a,\y@',‘);éﬂ;;nu;,ﬂ\@,-;{dt?%&;L;,'tfdm;;}.ﬂ;towwm,:@w;gﬁ&(.L?Lsi@,,,,:,ﬁ
LS 355 51 AlS (Gig) e 5 48L 2131l 57 g0 g ltS (e I3 L im0 o S 4 S (S (0 O OIS
SVOL 570 slag S 3L 3 s 5 5skiS e Lol b s edalie 55 e 10850 il 1L skt a1l Ly bl .das o
L Ol e 45 dias oo O 2 50 OIS ot g b aslin )3 LPG 3 CNG (glacs g (g1, 40+ TPM 5 F0++ IPM slacs
e e VY s mls s S eslinal g JalST L 1 a8 ()8 e 55 K IS plowl sl 1 st g 53 1 Olpe!
A o g (e (S5 1 fsamn 53 5 g0 RIS L 53 ity O 4 6035 5 een 5 LPG st s (61 55128
23ki8 5 0155 05 3l e LLPG 5 CNG loslizad o shs 0L 550l (511 oukeT Sy gl .ol 55620 CNG 2

T T Jpon L vg A PN [y WU S I P NP LR

&l

1. Momin, M. S. A., Dutta, M., Hassan, M. S., Kader, M. G., &lftakher, S. M. (2016,
December). Study of LPG (Liquefied Petroleum Gas) And CNG (Compressed Natural Gas)
Vehicles And It’s Future Aspects. In Proc. In Int. Conference on Mechanical, Industrial and
Energy Engineering (ICMIEE), Khulna, Bangladesh.

2. Liquefied Petroleum Gas Specifications and Test Methods". Gas processors Association.
Retrieved 2012 -05 -18

3. Seifi, M.R., Hassan-Beygi, S.R., Ghobadian, B., Desideri, U. and Antonelli, M., 2016.
Experimental investigation of a diesel engine power, torque and noiseemission using water—
diesel emulsions. Fuel; 166: 392-399.

4. Pulkrabek, W.W. 2014. Engineering fundamentals of the internal combustion engine. Upper
Saddle River, NJ: Pearson Prentice Hall, US.

5. Abu-Zaid, M., 2004. Performance of single cylinder, direct injection diesel engine using
water fuel emulsions. Energy Conversion and Management; 45(5): 697-705.

FYF Jlas uS




[ JA >

>
ﬁ‘ rﬁ g S W . ii w/é{/’“%’ et ot Senibieo | s Jieee
\\

—lt o Ol Ogamliilio g
I 2o s maryitosintGhfsiness

I9A ale e IA - 1S 921 (102 S 2LEG1S

Evaluating the engine power and torque at different speeds and
loading conditions using gasoline, LPG and CNG

Mohammad Reza seifil*, Zahra Ghorbani 2

! Department of Biosystem Mechanics, Arak University, Email: m-r-seifi@araku.ac.ir.
2PhD graduate, University of Tehran. *Email:z.ghorbani90@ut.ac.ir.

Abstract

In the present study, the results of an investigation on a direct injection engine using gasoline, CNG and LPG are
reported. The engine was run at different engine speeds ranging from 1500 to 6000 rpm, with steps of 1500 rpm, and
four engine loading conditions (25%, 50%, 75% and 100%). No change in engine components and fuel injection
systems was made. The results showed linear increase in engine power with the increase in its speed at different loading
condition. No difference was found between the engine power output using different fuel blends at 50% and 75%
loading conditions. However, at full load greater engine power was obtained for gasoline and LPG. At all loading
conditions, the engine torque first increased with the engine speed. But torque decrement was obtained at speeds higher
than 4100 rpm. Similar to engine power, at medium loading conditions same torque output was observed for the three
fuels. At full load condition. there was a slight decrease in torque output when using CNG.

Keywords:Gasoline engine, CNG, LPG, engine speed, loading condition, engine power and torque.
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