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Fig.1 Modified front and rear suspensions of

the experimental SUV
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Fig.2 Electronic control unit for a ECAS
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Fig.3  Circuit of the minimum system of the

ECAS controller system
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Fig.4 Conditioning circuit of the Hall speed sensor
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Fig.5 Output characteristics of the pressure sensor

of the combined valves
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Fig.6  Output signal characteristics of the

530

Hall height sensor
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Fig.7 Control strategy of a electronically controlled air suspension
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Fig.8 Membership functions of suspension heights

and the openness of solenoid valves
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Fig. 10  Effect of the conditioning circuit of
the speed signal
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Tab.1 Relationship between the speed and the

frequency of output signal of the Hall speed sensor

Tk % 60 180 300 420 540 660
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Tab.2 Coupling relationship between the average

suspension displacement and vehicle speed
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Electronic Control Unit of Electronically Controlled Air
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Abstract: To improve a SUV’ s ride quality and mobility, the SUV was modified using air suspension
systems. An electronic control unit based on Freescale XDP512 microcontroller was designed including a
minimum system, a speed signal conditioning module, an air pump control module, a combined valves
control module, a body height measuring module and a CAN module, a body acceleration measuring
module. The ANSI C code of the control strategy of the ECAS system was generated using Real-Time
Workshop( RTW) code generation techniques, and then series of experiments of the car body coupling
with speed, cornering, accelerating, decelerating, ride quality were conducted. The results of the
experiments showed that the newly designed ECU could effectively finish the following functions; vehicle
speed signal conditioning, the coupling of suspension height and vehicle speed, the control of an
electrical air pump and a combination valves, etc.

Key words: Vehicle Electronic control unit Electronically controlled air suspension Automatic code

generation
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Modeling and Experiment of Electronic Injector of High Pressure
Common Rail Fuel Injection System

He Zhongbo Xue Guangming Li Dongwei Yang Zhaoshu
( Department of Vehicles and Elecirical Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract; The model of solenoid valve injector in high pressure common rail system is presented. The
model considers the influences of flow limiting valve, T type pipe and the pressure loss caused by fuel
flow. The forms and positions of the pressure loss were determined. In the model the fuel density and
elastic modulus are only viewed as the functions of fuel pressure. The results obtained by Simulink
software were compared with experimental results in order to assess the model. Results show that the
simulation error of the model considering flow limit valve and T type pipe influences to the experimental
results is less than 6% , while the results without these considerations have larger difference from the
experimental results. The simulation difference between the model that views fuel density and elastic
modulus as constants and the model that views both of them as the functions of pressure is small. The
errors of the two models to the experimental results are less than 6% .

Key words: Engine High pressure common rail Electronic fuel injector Mathematical model



