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2.1 manfSauneuiginsesla Indnsaranaz Idns3Ix (Comparison of Otto,

Diesel and Dual cycles) [7]
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g'ﬂﬁ 2.1 Comparison of air-standard Otto cycle, Dual cycle and Diesel cycle. All engine
have the same cylinder input conditions and same maximum temperature and

pressure.
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2.2 1T UARITANU LY BIN AN AR a N U MAIA (DDF-Engine) [4]
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rian Spark plug type natural gas engine, Diesel engine and DDF Natural gas engine.

2.2.1 The combustion of spark plug type natural gas engine
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2.2.2 The combustion of diesel engine
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2.2.3 The combustion of DDF engine
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g'ﬂﬁ 2.2 Schematic diagram of heat release for Engine: (a) Spark plug type natural gas engine,

(b) Diesel engine, (¢) DDF Natural gas engine [4]
2.3 Air and Fuel flow in Carburetor and Mixer [7]

The air flow through a venturi throat can be written:
Mo = (CpiAiPo/V (RTY) PPy UK{[2K -1 1-(PyPy) (-1 172

where: Cpy; = discharge coefficient of venturi throat

A¢ = flow area of venturi throat

Tp, Pgp = ambient temperature and pressure
P; = throat pressure
R = gas constant

The pressure differential in the air will be:
Ap, = Py-P,=P;-P,
where: P; = the surrounding pressure

P> = the pressure in the throat



Pressure differential through the fuel capillary will be:

APf: Ap, - pf gh

where: pr = density of fuel

g acceleration due to gravity

h

height differential in the fuel capillary tube
Liquid fuel flow through a capillary tube is:

mp = CpeAe vV (2pr APy)

where: Cpc = discharge coefficient of the capillary tube
A \/(2pfAPf ) = cross sectional flow area of the capillary tube

The air-fuel ratio supplied by the carburetor can be obtained:

AF = mg/mie = (Cp/Cpe) (A / Ac) (pa/pp)!? 2IT

with Q = [AP, / (AP, - pr gh)] 12

[T = {[k/&-DI[(PyPy) 2k - (PyPg) kDK ]/ [1- (PyPy)1} 1/2

A I A o’g a %) Aa Y o
g‘]J“VI 2.3 18 2.4 JWULAUMNLEALAT DY UATOINALNATITUIA IﬂfﬂflﬁﬁﬁﬂﬂWi
. A g Y 1 @ dy K 9 A g
VD3I Mixer GIIU']ﬂﬁ3@Qﬂﬂﬁm1’lﬁl°ﬁﬂﬁﬂﬂﬂfﬂ$ﬂ1ﬂﬂu Glluf]Qﬂﬂﬂ?ﬁi%\ﬂﬂﬂl@%ﬂﬁﬂ\wu@lLL@IEW

¥UA

AIR GLEANER

\ WENTLIRI
LS /
-\

INMER WENT SYSTEM O

RESONATOR

PRESSURE REGULATOR

3 11 2.3 Schematic diagram of gas and air mixer [11]
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3 19 2.4 Schematic diagram of natural gas engine with mixer [11]

3 )11 2.5 The throttle and mixer of natural gas engine [12]



