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ABSTRACT

Development of a dynamic engine model is essential to predict and analyze of dynamic characteristics from a
natural gas engine. Reducing the harmful exhaust emissions can be accomplished by a precise air-fuel ratio
control. In this paper, the dynamic engine model was proposed and included mixture formation and intake
process because the dynamic characteristics can be affected by the mixture components such as an air and a
gaseous fuel. The air mass flow, the partial pressure ratio, and the gas constant are changed by variations of the
components in the mixture formation and intake process. The dynamic engine model is applied to the natural
gas engine for validation test. Experimental results show that the dynamic engine model is effective to predict

the dynamic characteristics of the natural gas engine.
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Table 1 Experimental equipment and conditions

Items Type
Engine type Inline, 6-cylinder
Displacement 12-liter
Compression ratio 95 :1

CNG injector
Gaseous fuel
Injection pressure
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Nomenclature

A : area

k : specific heat ratio

m : mass

p : pressure

R 1 gas constant

T : temperature

v : Volume

p . density

Subscripts

a : air

f : fuel

mix : mixture

i : input

o . output





