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Study on Injection Characteristics and Feasibility of
Upgrading Marine Mechanical Fuel System to Electrical Control System

Wang Changqing, Huang Li, Pu Weihua, Guo Lijun, Li Xiaosheng, Liu Guangcai

(Shanghai Marine Diesel Research Institute, Shanghai 201108)

Abstract: In view of the potential market of retrofitting of old marine diesel engines, the feasibility study
of upgrading marine mechanical unit pump fuel systems to electrical control systems was carried out.
Based on the calibrated mechanical fuel system simulation model, an electronic-controlled unit pump
(EUP) system simulation model was established and the solenoid valve parameters were determined. The
injection performance characters, such as injection stability, injection duration, and injection rate, as
well as the operating range were analyzed. It shows that with the premise of meeting the matching demand
of fuel system, the operating area of EUP systems can cover that of mechanical unit pumps. Among the
23 operating points in the operating area, the fuel injection of the EUP system in the 15 operating points
is more stable than the original mechanical system. The 12 solenoid valves were tested and 8 sets of sole-
noid valves were selected. The maximum difference of control pulse width of each valve at each operating
point in the test was within 3 000 s, which was within the correction range of ECU control parameters.
It means this method has the feasibility of upgrading the original mechanical fuel system to the electric
control fuel system.
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