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Abstract

In order to limit the maximum output power of FSAE car’s engine, a single
circular restrictor is required to be deployed among the throttle and the engine in the
intake system and all engine airflow should pass through this restrictor. Because the
restrictor lower the air flow speed and fuel burning rate, the pressure of intake pipe
decline. For EFI (Electronic Fuel Injection) system used in FSAE car, the pressure
loss in air inlet pipe results in measured value of the intake quantity being much more
than actual value. Due to inaccuracy of the intake measurement, the quantity of the
fuel injected into engine is more than it demands, the precision of air-fuel ratio control
as well as fuel economy decrease consequently, meanwhile, the dynamic performance
of the FSAE car is also affected.

In this paper, the four-stroke engine of the FSAE car was investigated. We focus
on the improvement of its fuel Economical Efficiency. The main contents are as
follows: 1) Elaborates the composition of EFI system systematically, and researches
on the principle of control of air-fuel ratio which is based on the measurement of
intake quantity. 2) Analyzes the influence of intake restrictor on engine power, intake
pipe’s pressure, volumetric efficiency and fuel consumption. One-dimensional
engine cycle will be simulated by using AVL BOOST. 3) Intake quantity correction
was designed based on characteristics of EFI system and analysis results. The
control unit has been designed by both hardware circuit and software way.

According to pulse width of driving signal for injecting fuel, the performance of
FSAE car’s engine was improved by intake quantity correction of the control
unit .Fuel consumption decreases, and fuel Economical Efficiency is improved. This
research has provided an alternative method in improving the competitiveness of

FSAE car with practical significance.
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EFI

Electronic Fuel Injection System
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