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1-Spark Ignition

2-Emissions

3-Internal Combustion engine (IC)
4-Gasoline

5-Octane Number

6-Compression Ratio (CR)

7- Compressed natural gas (CNG)
8-CH4

9-H2S
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10-Clearance Volume

11-Swept Volume

12-Methyl Tertiary Butyl Ether (MTBE)
13-Corrosion

14-Equivalent Ratio

15-methane
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16-Dual fuel
17-Density
18-Heating Value
19-Knock
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20-Ignition Delay(ID)
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21-Wide Open Throttle
22-Rich
23-Lean
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24-Bi-Fuel engine
25-Dual Fuel engine
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28-Injector

29-Venturi

30-Multi Port Fuel Injection
31-Gasoline Direct Injection
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32-Two-Spark engine
33-Four-Spark engine
34-Hydrocarbon Fuels

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

- x-V)

OBl pae g 0, Llyl )5 j5ige e o Sles (gl S oo ooliinl (5,551,,15 piuc 5l 45T ailag 055 5
Sloygige )0 005 o el S8 4 S0y b8 il o (g)lee Cad Clel fse g CS g (Jle LS
5 B35 Goled Glatams )0 j5ige (59,8as Lalyl bl (Gl (g Bl 385 lo,gSHl S92 gl (559,
Slp CS g uiws ;3 Glor jlade (65l Cand BT L Az g aLBS 352 (6 egeS gl Lulpd ) eS
55 oo 18 8l o e Jsbodr (29,3 (1S S Tatey A gl (S0 ke 5 axdl il 3l
- Sl 55 INOx gt 5 ool boliee ad 38, b gl alaime slos (28lS (9090 (nl (oo ]
.(Heywood, 1988)a:5
Ol plaediod coge 2 Ylalales 9 by Lad o loblaaisS'e g5 gonndly Blyiled> e 50
5 NO) 039, ST aiilon 528 (alS28] 2ol g S5V pames )30y aom 0365 gty a5 il logy o8l 2o
“ Sy cod i ples 4 5 €Oz 5 CO (aigdign o3l L NO gotlagac 48) (NO2) (395 enSTis
g ol gLl gl 8l 2 l5e8loblsn b ol il wiTyd 90 o 0 (6345 02 5 (HC) aisgs glo

ozt 9200 Y B ort 904 g3 g0t il 3 Dol S 0ty Vloaasuins
5 Cwwd b ogg/mj L (%) Sloaxlgbioniad g g5 ged o3 yrondi T 09l Lo 2l yo5 115 g0 dngS Ngih o
g oo 0310 Gl gige (29,5 DY gaze 5 (PPM) (gl

(CRr) 28590 o515 Comud Y1+
Q}‘*’g_g“’ “—Q-’)-*-’ (Vmin) )-\-A-L-w = Jﬁ‘» L (Vmax) )\A.o.l.a-u} = )S‘Q.?u)j.»pi: (CR) )5.19.43 ps‘).a M

3 OF Gil3l Ll s 3530 5350 5l (2,5 ooVl (e p el jsbay o515 Cand il

S g Bpan 5 Mo Gl (295 N g ane polie Sl & Az 5 3g Jige LS )l eol

5 ALE Coke 1 GRS GlajlS o zgyt slooanVT lime » Alins red 39 o 4xlyatials L 1 ol
(Heywood, 1988)s5 5 o la,] rals o

My V" oz 0831 -
e moa3Sle 3591 s 4 S oo s 1) Hiee SO 2L 9 ol Jlaie &S pla e, (n Pt 3l
g 3l (6t (i gm el 45 Cenl (e cpl 4 i lge il S s (b jo Gadkes 3l (slge
J315 4 e cgs 5| (SsS oz 99,5 99,5 i (9,5 Olyh & Wlgioe 6yt 5550 5 00 o8l
Dol S b STy @l jlisyee S Glse I s w399 51 Sobol Sl oot
2 50wl &S Wb jaik olbol> oz g el Glie S ool b oply e o> (T ol jgon
9o Blo 3925 alalsas (L= 59, S Bl 5 452 Su ol by o 4 (Jg 0 o)ly ik 4 (S

35-Volumetric efficincy

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

g ol g il glaaasiio I qez 035l g o0 yuikeas 3)lg I9p (Jlony] Sl I (6528l
550 Sl 25 48 4 ead 03 60,8kes gla el 5 45350

g poiud Slo)S 9 09h o0 L Sl e ;0 &5 ES gl (6 S (S g £98 g 4 ES g S -

IF 5 90

97 4 (6399 Wagdeie HLaS Cons -

S5 s -

bl o Oyl Jl Gl 5 Sl a7 504,9 bglde slos -

T3> 9 USe Wginie 5 olSal) ()b -

4l g Ao Slaclgw a8 i 5 5k ol Sl -

3 9039 (oilo e by 4 atuly o5 (65Lad e oy I &S witus ST Jeld 0ads S8 0)l5e 5l (S
g oo (56wl oo 397 g 4 58 Jols slaany )8

-V

Sy N g ysige JolS oly98 50 008 Jolpe slasitiresise (olml> oo Vi 9590 (5395 5 IptersQuiaS
(Heywood, 1988)sl 4350

B 5 Luly, 51 ooz 035L 55, b ytally cnl 23U 5 jsige o pos 5 (63955 Slon (2 slallas Jlae slaie o
23,5 KT oz 003l (59, ballas b1,3G ljme b sl oo ol 1)

: CcO.
% Zf(Qair,N)I% *-V)
n
c=2x ]
Vd Y-1)
. of
dnv = @ Qalr _dN A=)
of _C of  CQ, )
Q, N = oN N
C - CQaur
ATIV :ﬁAQair_ N2 AN CRES))
Qair
+AT]V _+_ ‘AQalr YAN [QRAEAD)

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

"o

Gy ot

_W, W,
Tth T, m LHV, (Ov-H
n

el g ot S U3l b 3l sl SLHV S

D9 g0 Jol> 035 L g Bpanzg > (g 5 CSguw coy> b,z T pedd

m
SFCZWf (\Y-Y)

Sl y>! fawgio Hlid —0-1 -

slul 4 (s o] Jlade 5 cul jg390 Lawgs I plol Cubil 5l 6 S ojll BB coeS G Sy b poliss
920 3tsl s Jl 50 pglaa jebay jarkew 3l lid lade ol anl b Glejoae Jsb 5o sz )l s
CoaS Gl 09l ge a5 3l lawgie [LAS lay g 0 F o0 S0 po 1) b )Llas ke Dlele jo (2], sl
slpbar ol ozl 5l oo caws 4 IS 5 jailew bawgi 0ol bul> w3 (W) )15 o 5l a5 dosgu
a o 5)lhs sl 4 e o5 Jaid iy sloygise lp e (B 5 ) obar 2Slas i lew slag 053 slaygise
Ol CeeS (pl og ale 5 VL Bl bawgie jLid polie (Jpo sleygige ln o o0 VY DT ) i
Ol ST aiS oo ole adgi g el 8l g GBS 4 Gl Ojgea &S Sl (65350 5 Lawgle HLIS caimo
Sl oz 4 Sey Ol S 555 alyEimep’ ) Jols 353 mend j5ise olmle e 4 5l
VY (8 59 580l walgs Jol> (bmep”) D9 o

W, =W, + W, OF-))
_ Wb — F

bmep = KV, N = Pain Mv N ¢ (/A)s LHV; \O-Y)

imep = W (OF-))
kV, N

Sl 08 3L -1+
bolte 150 (aizmen 9 59351 lajl 50,5 gil> Bre lgi b S (AL )l Il e S5
5 olaleie g3luloly oy BUL dayginy SKaol p ade Bro 18 6,50 Sy 5 dgd oo yaidew JBI 4 o5l

U5 el Acgame Ky Sypotnity 39 (al Eyame Spdise yize (KlSa izl K0 5 oly lises
:onl plo €098 o 00usls Pp ¢ Sl

P, =P, + P, Y1)

36-Thermal efficiency

37-Low Heating Value

38-Indicated Mean effective pressure (imep)
39-Brake mean effectine pressure (bmep)
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Experimental study of a research single-cylinder dual fuel engine performance aspects
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Graduation date: 22th January 2019
Number of pages: 90
Abstract.

Research Aim:The most important and effective factors in engine operating are possible to refer to the
spark system and the timing of fuel injection.Both of these factors have a great influence on the
performance parameters of the engine such as braking power, brake specific fuel consumption, thermal
efficiency, maximum cylinder pressure and exhaust emissions. This thesis is aimed at investigating the
influence of starting fuel injection for state of combination, gasoline and natural gas, with a mass
percentage about%75gasoline and % 25 natural gason engine performanceand analyses it.

Research methed:In the present work, a single-cylinder research engine, with the suspensions was used to
extract experimental results to investigating the influence of starting fuel injection and optimum spark
advance on the performance of the CT300 research engine in the condition of a certaincombination of
two fuel, gasoline and natural gas, with a mass percentage about%75gasoline and % 25 natural gas, the
stoichiometer equivalence ratio, the compression ratio is about 10, and the speed of 1800 rpm.
Findings:In the present work, experimental findings is analyzed and evaluated in three parts; injectors
calibration, determination of optimum spark advance and influence of changing the start time of
injection fuels on engine performance

Conclusion: The injectors calibration results showed that the maximum percentage of relative deviation of
the amount mass of fuel injected gasoline compared to its atmospheric value About 1.1% is achieved
during inject of 40 and 120 units. While these analysis for CNG injector didn’t show any changes in
the amount of gas injection.The results showed that with the stabilization of the injection pulse duration
and the angles of spraying for each of the injectors for two specific situations with changing the spark
advance, Maximum torque and imep is achieved on a common angle.Also, Investigating the effect of
the start of fuels injection on a certain spark advance was revealed that the influence of input mixture
and functional characteristicswith the changing of gasoline spraying angles was higher than natural
gas, so that in angles after 540" CA aSTDCthese changes are tricky for gasoline.

Keywords:Combining, fuel injection scheduling, optimum spark advance, calibration of injectors

www.cargeek.ir



http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

University of Mohaghegh Ardabili
Faculty of Engineering
Department of Mechanic Engineering

Thesis submitted in partial fulfillment for the degree of
M.Sc.in Mechanic Engineering-Energy Conversion

Experimental study of a research single-cylinder dual fuel
engine performance aspects and exhaust emissions in %75
gasoline and %25natural gas fuel mass ratio

By:
Ayoub Ghanbari Saghseloo

Supervisor:

Ebrahim Abdi Aghdam (Ph.D)

Advisor:

Mehrdad Sarabi

January 2019

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

