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Abstract Performance optimization of a small engine intake port has been studied through computational and
experimental approach. Port angle, flange area and port shape are very important design parameters affecting
performance of an intake port. Especially, radius of curvature of intake port inner surface has major effect on
the flow coefficient of an intake port. As increasing port angle and flange area, flow coefficient is increased
because pressure distribution and pressure gradient in the intake port are improved. Even though computational
results over-predict maximum 8% compared with experimental result, they describe the tendency of flow
coefficient according to the design parameters. Optimized intake port shows about 4.5% improved flow
performance.
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[Table 11 Specification of GB401

Parameters Unit Value
Bore*Stroke mm*mm 89%63
Displacement cc 400

ISD mm 34.85

Flange area mm” 707
Swirl angle Degree 13

Port angle Degree 20

Max. valve lift mm 7

[322! 1] GB4010o] Azte A=
[Fig. 1] Picture of GB401 cylinder head
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[Fig. 2] Performance variables of intake port
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[Fig. 3] Designed intake port models

[# 2] F7|2E 45 ¥
[Table 2] Performance variables of intake port
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[Fig. 4] Flowbench schematic diagram
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[Fig. 5] Experimental model fit in flowbench
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[Fig. 6] Grid Independence
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[Fig. 7] Pressure distribution and velocity vector (Lift =
7mm, Flange area=707mm2, radius of curvature

=0mm)
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[Fig. 8] Port flow coefficient for each port angle(Flange
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[Table 3] Mean flow coefficient for each port angle
(Flange area=707mm’, radius of curvature=0mm)
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[Fig. 10] Port flow coefficient for each flange area

(Port angle=30°, radius of curvature=0mm)
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[Table 4] Mean flow coefficient for each flange area
(Port angle=30°, radius of curvature=0mm)

Port Angle 20° 25° 30°

Flange Area 707 mm’ 785 mm’ 859 mm’

Int. Cf(CA)/CA 0.2966 0.2968 0.3023

981

Int Cf(CA)/CA 0.3023 0.3052 0.3068
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[Fig. 111 Pressure distribution and velocity vector(Lift
= 7mm, Port angle=30°, flange area=859mm’)
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[Fig. 12] Port flow coefficient for each radius of curvature
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[Table 5] Mean flow coefficient for each curvature
(Port angle=30°, flange area=859mm”)

Radius of curvature 0 mm 5 mm 10 mm

0.3068 0.3223

Int Cf(CA)/CA 0.3271
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