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Abstract : Diesel engines are highly efficient and highly durable. It is an attractive power source for most vehicle
applications. A hybrid drive train with a diesel engine has the potential of achieving an improved fuel consumption and
reduced exhaust gas. In this paper, a diesel engine model for developing an energy control unit for hybrid vehicles is
presented. Most engine models for hybrid vehicles are quasi-stationary; therefore, they could not represent the effects of
the indicated efficiency by air-to-fuel ratio and exhaust gas recirculation(EGR). In order to consider those effects on
fuel efficiency and NOx emission, the mean-value diesel engine model, including air-path characteristics, is developed
and validated with the experiment data. This model has inlet and exhaust manifolds, the pumping action of the engine,
the turbocharger, the intercooler, and the EGR circuit.
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Fig. 1 Diesel engine configuration
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Fig. 2 Required fuel injection to torque curve
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%) : mean piston speed (m/s)

Dumax - Maximum cylinder pressure (bar)

stroke : engine stroke (m)
PMEP : pumping mean effective pressure (bar)

Dp : differential pressure
P, ,.an - Dressure in the exhaust manifold
P,,an - Dressure in the intake manifold

1,40k - €ngine brake torque (Nm)
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Fig. 5 Fuel mass flow rate result
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Table 2 Mean error rate results
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Fig. 7 Engine brake torque result

Mean error rate (%)
Fuel mass flow rate 2.116
Air mass flow rate 1.615
Engine brake torque 3.350
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Fig. 16 Comparisons of simulation results of the integrated
model and the dynamometer NEDC+FTP cycle experiments
data: (a) engine brake torque, (b) fuel mass flow rate, (c) air
mass flow rate, (d) turbo shaft speed, (e¢) intake manifold
pressure, (f) EGR mass flow rate, (g) exhaust manifold
pressure, (h) NOx mass flow rate
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