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Simulation and Experimental Study of the Influence of
Injection Back Pressure on Injection Characteristics

Wang Changqing, Huang Li, Guo Lijun, Pu Weihua, Zhao Wei, Liu Guangcai;

(Shanghai Marine Diesel Engine Research Institute, Shanghai 201108)

Abstract: The mechanical fuel system of a large marine diesel engine was studied, its 1D simulation
model was built based on AMESim software. The effects of constant and dynamic back pressure on fuel
injection performance were studied. The simulation results indicate that with the increasing of injection
back pressure, the circulating fuel quantity decreases in linear trend, however, the injection duration
prolongs in parabolic trend. The cylinder pressure curve during fuel injection measured in bench test was
input as calculation boundary to get calculated circulating fuel volume. Compared with the constant pres-
sure setting of 3. 0 MPa, the circulation fuel quantity was decreased by 4. 9% , the injection duration was
extended by 3.1 °CA. The test on this type of fuel injection system shows that when the set value of con-
stant back pressure increases from 6.0 MPa to 10. 0 MPa, the main injection performance parameters is
more sensitive to the change of injection back pressure at 25% propulsion load than at 100% load. At
100% load, when the back pressure is 6. 0 ~9. 0 MPa, the circulating fuel quantity changes little; when
the back pressure is 10. 0 MPa, the circulating fuel quantity decreases by 7.0 mg. At 25% load, when
the back pressure is 7.0 ~ 10.0 MPa, the circulating fuel quantity decreases 6.0 ~ 8.0 mg for each
1. 0 MPa increasing.
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