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Development of 4-stroke Engine for Small Motorcycle with Low Fuel Consumption
and High Performance for Brazil
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A 4-stroke, 150 cm? engine that satisfied both of low
fuel consumption and drivability was developed for
Brazilian market. For decreasing the fuel consumption,
quick burnning was attempted by employing a tumble-
port, and leaner air-fuel ratio than the former model was
enabled. In order to decrease the engine friction, a thin
oil ring and a cam follower with a roller bearing was
employed. Engine output at low and middle engine speed
was enhanced and high gear ratio was enabled. This
reduced the fuel consumption at the same vehicle speed.
As aresult, compared to the former 125 cm® models, the
fuel economy at ECE-40 mode was enhanced by 18%
despite increased displacement to 150 cm?, and the
maximum output was increased by 18%. Engine output
at low and middle engine speed was enhanced by 37%.
Emission level of EURO-2 was attained without any
devices such as secondary air induction. In addition,
vibration was decreased with a primary balancer.
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Fig. 1 Cutaway model of developed engine Fig. 2 Output engine performance
Table 1 Major specifications of engines

ltems Developed engine Previous engine
Engine type 4-stroke, single-cylinder 4-stroke, single-cylinder
Displacement (cm3) 149.2 124.1
Bore x Stroke (mm) 57.3x57.8 56.5 x 49.5
Compression ratio 9.5 9.2
Valve train SOHC 2-valves SOHC 2-valves
Valve diameter (mm) IN 30, EX 26 IN 30, EX 25
Included valve angle (deg) 49 55
Balancer shaft Applied -
Transmission 5 speed constant mesh 5 speed constant mesh
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Fig. 4 Shape of intake port
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Fig. 5 Simulation result of intake port
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Fig. 6 Comparison of effective valve-opening area of
intake port
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Fig. 9 Spherical combustion chamber
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Fig. 11 Oil jet to piston
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Balancer shaft

Fig. 19 Side view of balancer shaft
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