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An Experimental Study on the Swirl Flow
Characteristics of a Helical Intake Port

Jee-Kuen Lee, Kyung-Won Ryu, Sin-Jae Kang and Byung-Joon Rho
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Helical Intake Port(\}41¥ F7|2x), Valve Eccentricity Ratio(®*ly. 4] &),
LDA (Laser Doppler Anemometry)

Abstract

This experimental study was mainly investigated on the swirl flow characteristics in the
cylinder generated by a helical intake port. LDA system was used for the measurement of in-
cylinder velocity fields. Tangential and axial velocity profiles, with varying valve lifts, valve
eccentricity ratios and axial distance, were measured. When the intake valve was set in the
cylinder center, we could find that in-cylinder swirl flow fields were composed of a forced vortex
motion and a free vortex motion in the vicinity of the cylinder center and the cylinder wall
respectively. In case of valve eccentricity ratio, Ny=0.45, the vortex flow which rotates to the
opposite direction of a main rotating flow in the cylinder was found. And the reverse flow toward
the cylinder head surface was also found in axial velocity profile and it showed the tendency of
the linear decrease in the region of 0=Y/B<1.2.
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Fig. 1 Schematics of helical intake port used for
experiment
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Table 1 Specification of test engine
Item Specification
Engine type 6-cylinder, in-line, direct injection
Bore X stroke 124 X130
Displacement (cc) 9419
Compression ratio 18.0:1
Valve inner seat dia. (mm) 51
Valve head dia. (mm) 54
Intake valve seat angle(deg. ) 30
Intake valve open(deg. ) 12 BTDC
Intake valve close (deg. ) 40 ATDC
Maximum intake valve lift (mm) 13.64
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Fig. 2 Details of intake valve and seat ring
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Fig. 3 Schematics of experimental setup
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Table 2 Spcification of LDA system

Item

Specification

Wave length (nm)
Power (W)
Focal length (mm)
Half angle of beam intersection (deg. )
Fringe space (um)
Frequence shift (MHz)

488 (blue), 514.5(green)
5(Ar-ion)
310
5.33
2.76(blue), 2.62(green)
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Fig. 4 Measurement positions in the cylinder
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