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Study about the Intake System for the Student Formula Race Car Engine

Daisuke AZUMA, Tatsunari MINE, Kenta OBASA,
Shigeru IKEDA, Kouichi KAJ'YAMA and Setsuo HARADA

Abstract
The Student Formula SAE Competition of Japan was started in 2003. To aim at the higher rank, high
power and high torque of the engine are necessary. Therefore, we improved the engine system of our Formula
race car by installing a turbocharger and intercooler. However, the characteristics of the suction pipe length
were not sufficiently understood. The researcher investigated the improvement of the engine output and torque
by the twin injection systems. Results show that by adopting a twin injection system, the vaporization heat of
the fuel increased the mass flow of inhaled air. In addition, the engine horsepower and torque improved as well.
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Fig. 1 Kurume Institute of Technology Formula Race Car
(2011 model year race car)
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Fig. 2 Endurance course layout
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Fig. 3 Laboratory equipment
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Fig. 4 Schematics of laboratory equipment
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Fig. 5 Test engine (SUZUKI : L404)

Table 1 Specification sheet of the test engine
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Fig. 6 Test engine performance
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Fig. 7 Intake pipe length and shaft power
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Fig. 8 Intake pipe length and shaft torque
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Fig. 9 Twin injection system and intake air temperature
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Fig. 10 Intake air mass flow
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Fig. 11 Injection system and shaft power
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Fig. 12 Injection system and shaft torque
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(5) 2011 Formula SAE Rules® with Japan local rules
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