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Fig. 1 The matching parts of the plunger piston for

the pressure-modulating-hole type fuel pump
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Tab.1 The main parameters of the diesel engine
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Fig. 3 The fuel injection rates used in the calculation
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Numerical simulation research into effects of injection rates
on performances and emissions of diesel engine
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Abstract: To reduce the NO, emissions from medium speed marine diesel engines with low costs, a
pressure-modulating-hole type fuel pump was developed, which could provide boot-type injection
rates. 3D CFD package AVL FIRE v8.5 was used to simulate the in-cylinder gas flow, fuel-air mixing
and combustion processes of a medium speed, high-power marine diesel engine. And the effects of the
boot-type injection rates provided by the new pumps on the performance and emissions at 2 loads with
3 injection timings of the engine were analyzed. The simulation results indicate that, lower NO,
emissions are obtained with the boot-type injection rates, among which the injection rate Bootl can
produce better ¢ (NO, )-¢ (soot) compromise relationship, while injection rate Boot2 can produce
better ¢(NO,)-b; compromise relationship. Moreover, assuring the higher injection rates at the later
stages of the boot-type injection is beneficial to reducing the soot emission and fuel consumption of the
diesel engine. Bench tests were performed in a 6-cylinder diesel engine, and the results verify that the

numerical simulation prediction is reliable.
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