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Design of Hardware-in-the-loop

simulation system for diesel

LI Bin-xuan, WU Feng, HE Wen-hua, XU Hang
(Department of Energy Engineering s Zhejiang University, Hangzhou 310027 ,China)

Abstract: A self-designed hardware-in-the-loop simulation system for diesel is introduced, which can be
used to improve the effiency of developing engine electronic control units. In this system, a standard
personal computer serves as operating console, through which the software is controlled and hardware is
connected. The diesel model performs well by using floating-point DSP runing at 40 MHz. An intelligent
interface module using 80196 microprocessor supports the excellent real-time behavior of the system by
transmitting signals between modules quickly and accurately. Common memories are used for saving and
delivering data in the system ,but with different types for different modules. For the engine simulation, a
simplified non-linear model is developed, which could meet the real-time running demand while the
accuracy is good enough for studying the engine’s dynamics. And the system’s performance is proved by
some simulation results provided.
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Fig. 1 General design of the hardware-in-the-loop simulation system
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Fig. 2 Hardware composition of the system
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Fig. 3 Working flow of the program for interface module
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Tab.1 Parameters for engine tests
n/(r » min ) 0,/ CA P./kW b/(g+ kW '«h ")
1 2 637 19 42. 64 231.1
2 3 200 19 49. 67 249.4
3 3 600 18 54. 96 259.5
4 3 200 15 50. 01 248. 4
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Fig. 6 The curves of simulation test for some working situation
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