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Relations between Air-Fuel Ratio and Dynamic Performance of Small Race Cars
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! Department of Mechanical Engineering

It goes without saying that engine output power characteristics greatly affect the dynamic performance of the race
car. One of the methods of changing the output power of the engine is to adjust the set amount of fuel supply. This
method changes the air-fuel ratio of the air fuel mixture supplied to the engine. In this study, a slalom test run of a small
race car was used to examine dynamic performance with attention to the air-fuel ratio changed by adjusting the set
amount of fuel supply. The results led to the proposal of shortening the running time of the small race car by measuring

the average air-fuel ratio in the target running section.
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Fig. 1 Schematic of slalom course used in this examination
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Table 1 Specification of experimental vehicle

Overall length / Overall width / Overall height [mm] 2570/1440/ 1100
Wheel base [mm)] 1720
Front track width / Rear track width  [mm] 1440 / 1320
Front axle weight / Rear axle weight [kg] 144 /178
Engine type HONDA CBR600RR PC37E 4 cylinders
Suspension type Double unequal length A-Arm with spring and damper
Frame construction Tubular steel space frame
Body work Glass fiber reinforced plastics
Differential type Clutch pack limited slip
Brake system Floating, cast Iron, hub mounted, 140mm dia. vented
Wheel type RA.YS ENGMEMG TE37
13 inch, 1 pc. Al Rim, 45mm neg. offset
Tire type (for race cars) YOKOHAMA ADVANA048 175/50R13 72V
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Fig. 2 Variations of change rate of running time with change rate of fuel supply on dry road (left) and wet
road (right)
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Fig. 3 Variations of air-fuel ratio with change rate of fuel supply on dry road (left) and wet road (right)
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Fig. 4 Variations of throttle valve aperture with change rate of fuel supply on dry road (left) and wet road
(right)
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Fig. 5 Variations of average engine speed with change rate of fuel supply on dry road (left) and wet road
(right)
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