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ABSTRACT

The purposes of this project are to design the variable intake manifold system
for maximum air flow into the engine and to design reactive muffler exhaust system
for control noise level to be lower than 110 dBC by using the Helmholtz resonator
principle. The Kawasaki ER6N 650 cc 2 cylinders is engine used. The parameters of
intake system design are engine speed, inlet and outlet angle of the restrictor. The
parameters of exhaust system design are engine speed and wave length of engine
firing. From computational fluid dynamics simulation, the inlet restrictor angle is 22
degree and the outlet restrictor angle is 8 degree due to their have minimum pressure
drop. From the engine speed and the runner length by using the Helmholtz resonator
theory, the runner length at 5,163 rpm of engine speed is 650 mm, at 6,581 rpm of
engine speed is 400 mm and at 9,307 rpm of engine is 200 mm, then design and build
the intake system. From the result of vehicle performance test at 5,163 rpm of engine
speed, torque and power of runner lengths 400 mm and 650 mm are similar. While
runner length 200 mm got minimum torque and power. At 6,581 rpm of engine speed,
the runner length 400 mm g¢ot maximum torque and power. About 7,500 rpm of engine
speed, the runner length 200 mm got maximum torque and power. From the design
of reactive muffler exhaust system at 7,616 rpom of engine speed found that the length
of expansion chamber is too long. Thus, the muffler is divided to 2 mufflers. The first
muffler is used to reduce the noise at 253.32 Hz by expansion chamber method. From
the calculation, the length of expansion chamber is 0.327 m. The second muffler is
used to reduce the noise at 379.98 Hz by the expansion chamber method and the
noise at frequency 126.66 Hz by the Helmholtz resonator method. From the
calculation, the length of expansion chamber is 0.218 m and the length of Helmholtz
resonator is 0.1016 m. The neck length of the Helmholtz resonator is 0.1224 m. From

the result of noise test, the maximum noise level is 107.3 dBC.
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