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ABSTRACT

Simulation models can be of great aid to the engine design-
ers when they give a good representation of the engine system.
Their economic value is in the reduction of time and
costs for the development of new engines and their technical
value is in the identification of areas which require special
attention as the study of design evolves.

The object of this study is the development of simulation
computer program for the small four stroke cycle gasoline
engine. For the first step, the ideal cycle wherein the dissoci-
ation of fuel and variation of specific heat are included is
investigated. For the next ‘stepy the real cycle wherein the
combustion model is simplified;by the Wiebe's combustion func-
tion and the heat transfer through the wall of combustion

chamber is considered is investigated.

Finally., simulation models are examined and compared with

each other, and the following conclusions are drawn.

1. The maximum temperature is in the rich zone due to

the dissociation of burned gases and the influence of the spec-

ific heats of carbon monoxide and carbon dioxide.
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2. The concentration of carbon monoxide and carbon
dioxide varies significantly during the expansion stroke.
Tha lower the air-fuel ratio is, the higher the concentration
of carbon monoxide is in the peak temperature, but the carbon
monoxide disappears at thée end of the expansion stroke when

the mixture of fuel is lean.

3. The thermal efficiency increases rapidly with lean mix-
ture up to the air-fuel ratio corresponding to .the maximum

temperature, then it increases at a lower rate.

4, The limiting factor which influences the thermodynamic
-conversion of chemical energy to kinetic energy in combustion

chamber is not ‘the hydrocarbon but the oxygen.

5. If the combustion characteristic index is correctly
chosen, the combustion model of gasoline engine can be
assumed, and the combustion characteristic index can be correct- .

ly chosen by the flame speed.

. . . . o

6. The optimum value of combustion period is between 30 to
50o of the crank angle.

7. When the complete combustion is assumed in the com-

bustion model of the Wiebe's combustion function, the real cycle



I 4FFRAROl 2 b wikgBRel pERE Al Freleldel S EREHR 73

agree well to the ideal cycle in the high air-fuel ratio,

but it agree not well to in the low air-fuel ratio.

From the above observations, it may be concluded that the
prediction of the engine performance 1s possible by using the
developed program in this study. But for the more complete
performance prediction including the exhaust emission, the two

sone model analysis may be desirable.
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E, —E, = Er(T,) — Ex(T,) (15—b)

kst @Kol —ET BEERA HAA= (Eor); = (Eor);, #
g4 Vv, oz x2E  V,d 29 jRESLd HAAE E,-E,+dW=

0 elmz ol® fRAstA

P, +P,

Er(T,) 'ER(Tl) + (= ) (V, —Vl) =0 (16)

HNEmolUAE Ex(T,)E T,o &#&sz P,,T, 281 Ex(T,)
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=
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Diameter > Stroke
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Initial Temperature
Initial Pressure
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Reference Pressure
Revolution Per Second
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3) | CALL PREP

SUBROUTINE
|
4) | CALL COMP

SUBROUTINE
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5) | cALL DISSO
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6) | CALL EXPAN
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|

7) J/CALL OUTPUT
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STOP
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2)
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Fig.2 The Flow-~Chart of Simulation Program for the

Ideal Cycle.
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Fig.4(b) Concentration of Co,Co2 at peak temperature and end of
expansion stroke.
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