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An Experimental Study on the Characteristics of the
Swirl Ratio Distribution with an Intake Port Geometry

Jee-Kuen Lee, Bong-Chol Joo, Sin-Jae Kang and Byung-Joon Rho

Non-Dimensional Rig Swirl (F 2} €]

Valve Eccentricity Ratio (v ¥.353 A -§),
Swirl Ratio (4 7] ¥]), Flow

Coefficient (%24 <), ISM (Impulse Swirl Meter)

Abstract

The effect of helical intake port geometry on in-cylinder swirl flow characteristics was studied.

Two helical intake ports were selected to change swirl ratio, mean flow coefficient with the

variation of valve lifts, valve eccentricity ratios and axial distance. The measurements were made

by using an impulse swirl meter. The port B modified to increase the swirl ratio(Rs) had the

tendency of the increased non-dimensional rig swirl (N ;)

distribution in comparison with that

of the port A. And the N, distribution was remarkably improved at low valve lifts. The

modification of the geometry to increase the swirl ratio(R )

in helical intake port resulted in

the decrease of the mean flow coefficient (Cimeany) regardless of valve eccentricity ratio(N,),

And also non-dimensional rig swirl (N,)
ratio considerably.
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Fig. 7 Distributions of non-dimensional rig swirl (N;)
with axial distance(Z/B) for three valve
lifts at N, =0.45
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Table 1 Coefficients of the swril reduction for-
mula interpolated linearly

Port A (low swirl) | Port B (high swirl)

Ny a b a b
0 —0.054 | 0.949 | —0.055 | 1.355
0.166 | —0.069 | 0.979 | —0.074 | 1.534
0.331 —0.060 | 1.138 —-0.153 | 1.947
0.497 —0.158 | 1.410 —0.174 | 1.992
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Fig. 9 Comparison of non-dimensional rig swirl (N;)
with valve lift for various intake ports.
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Table 2 Cipueany and R, of various helical intake

ports
Port type Ce(mean) R,
Port A (low swirl) 0.37 1.6
Port B(high swirl) 0.34 2.45
Plain directed 0.33 2.5
Steep ramp helical 0.32 2.6
Shallow ramp helical 0.31 2.9

Fig. 10 C meamy Vs R trade off for various helical
intake ports
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