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ABSTRACT

As it is well known nowadays that petroleum, the most worldwide exploited energy
source/ fuel, is rapidly ~decreasing in its quantity but increasing in its price due to the
multiplying rate of global population. Since such energy source is predicted to vanish soon,
several efforts have been made to find a replacing energy. An alternative is compressed natural
gas, which can replace the automobile fuels like gasoline and diesel. This new fuel offers
several advantages such as low price, domestically available, scarcely emitting polluting exhaust.
Said advantages inspire the theme of this research.

This thesis presents a total substance featuring  following  aspects : applying the
compressed natural gas with the gasoline injection engine ; studying the attributes of the
compressed natural gas; and function principle of the gasoline injection engine. This thus sets
possible an adaptation from the existing gasoline consuming system. Moreaver, an engine
function control box (Wolf 3D) will be installed to keep the parameter functioning in favor of
the engine whose demand is now adjusted for the compressed natural gas. Not only that,
constant observation was made at the spray of compressed natyral gas arising at variabie
pressure and may impact the automobile efficiency as well as the polluting emission. Then the
various values were gathered and compared with those of gasoline fuel in order to use the data

of which for a further development ofa higher engine efficiency.
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3.2.7 éhilesiumsnsziinenveniiuuiierway (Fuel pulsation damper)
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m3lvave01me (Air flow)
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WOLF3D ENGINE MANAGEMENT COMPUTER
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Injection open time in mS

Engine Load in percent

. Ignition advance in crank degrees
Engine RPM

Water temperature Inlet Air temperature

in degrees celsius in degrees celsius

Injector duty cycle as Throttle Postion
a percentage of time

EMC

Ui 4.9 menaqieldnnuaunenlnsaaes
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WOLF 3D

Fuel Injection and Ignition Control Computer

Throttle PoSItioN SeNS Ol mm—— Fuel Injection

Temperature SENSOl  ———
Ignition
Air Temperature SeNSs Ol s————-

Crank Angle Sensor ) Thermo Fan

Oxygen sensor ——
vacuum

Engine Management Computer
(EMC)

51/l 4.10 naasn13iVagaI0 INPUT, OUTPUT 03 Wolf 3D

32.5mm

Use M4 machine screws
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d' d' 9) U é 9 U
N0 nou e laun
Masnunla ( Power, P)

189917 1Wa ( Break Power, W, )

w , /T NL (5.1)

Arasnulunszuengu ( Indicate Power, W, )
o /. W b
MY (5.2)
T m

Ma99UANUAHA ( Friction Power, Wr)

A 3 ¢
19 N =a21U53591 (Engine speed)
T=u5919 (Toque)

Ny, = 152 @NTNINFINA (Mechanical efficiency)

4
DAIIAIUILHIN f]'lﬂ'lﬂﬂﬂt%’ﬂmﬁx‘l( Air-Fuel ratio, A/F)

AF =2 (5.4)

=5¢151ms"lﬁammmaﬂ1mﬁ(Mass flow rate of air)

v
Mr =8a51013 a9 oInaa(Mass flow rate of fuel)
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U5 anEMWITIn1350U (Thermal efficiency)

= 5.5)

mf QHV ne

Ny =

Arehate oy
we W =na31u4(Power)

e 9
My =8a371015 Inaveandayomad(Mass flow rate fuel)
¥
Q. = MANu3ouYD I 1TU(Heating value of fuel)

1. =1lszans AMNVBINB LA 1nTi(Combustion efficiency)

ﬂiz?m?imws%aﬂ‘s‘mm (Volumetric Efficiency)

nm
n, = : (5.6)

pade

Lﬁﬂ mas=on3 1m§"lwamme1ﬂwﬁ°7ﬁ%'nﬂ§imﬂuﬁ (Steady-state flow of air into the engine)
Ps= mmﬁmuﬁumaamﬂmﬁﬁ’fuﬂ?mauﬁ (Density evaluated at atmospheric condition out
side the engine)
V,= 5u1asnisvia (Displacement Volume)

N= ﬂ’Jung’J‘J’t)‘]J(Engine Speed)
1590@ (Torque, T)

27T =w, = (bmep)V,; [ n (5.7

io W= Maauima1nen1svyu 1 791(Break work of one revolution)
V= 151a3n15vaa(Displacement volume)

n= ﬁm'zumsmgu 719 991122(Number of revolution)
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sasmsadeudamaaduni: ( Specific Fuel Consumption, SFC)
sfc = m.[w (5.8)

dle m= sasims lnavesenimdunsosua(Rate of fuel flow into engine)

W= f1839119891AT DU UA(Engine power)

dszansmn ( Efficiency, 17)

52 @NTANFIAU30U (Thermal efficiency)

M = W[ Me Quy1je (5.9)

152 aNns A MNIFINa(Mechanical Power)
M = (1) [0, (5.10)

U5z ansnWF 151103 (Volumetric efficiency)
n, =m,[ p,V;N (5.11)

Lﬁﬂ W = Power

M, = Mass flow rate of fuel
Q/-/v = Heating value of fuel
M, =Mass of air into the engine
Vd = Displacement volume

N = Engine speed
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19670z Aounthil 300-500 ppm 2.5-3.0%
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1970-1972 150-250 ppm 1.5-2.5%
1973-1974 100-200 ppm 1.0-1.5%
1975-1978 50-100 ppm 0.5-1.0%
1979-1lag1iu 50 ppm 0.0-0.5%
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