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Abstract

According to the control requirements of the intake air heating device which works during the
starting process of the diesel engine in a low-temperature environment, the software used for the
intake air heating control system of the diesel engine is built based on a C8051F040 single-chip. By
collecting several analog parameters such as the intake air temperature, atmospheric pressure,
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power supply voltage and glow plug current, the heating components(electromagnetic pump, glow
plug and fan) are controlled cooperatively to achieve heating, oil supply, and intake air matching,
to make every actuator work efficiently, orderly and reliably. This paper describes in detail the
overall composition of the system, software architecture, software function module design ideas
and processes. During the software design process, hierarchical and modular design concepts are
adopted, and innovative technologies like heat load management of dual glow plug driving power
devices and wind/oil/electricity regulation coordinately are used. After the software design is
completed, the test is carried out by the inspection tooling. It is verified that the intake air heating
device works well under the control of software, which meets the use requirements.
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Figure 1. Composition diagram of intake air heating system
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Figure 2. Software structure design diagram
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Figure 3. Flow chart of signal acquisition
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Figure 4. Schematic diagram of PWM signal output
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Figure 5. Working condition state transition diagram
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Figure 6. Flow chart of electric blockage diagnosis
strategy
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Figure 7. Intake air heating detection tooling test verification 1
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Figure 8. Intake air heating detection tooling test verification 2
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