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A Study on Measurement and Automation Method of Cylinder Head Swid
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Abstract : The swirl ratio of a charge in the cylinder was estimated by calculating the ratio of the rotary speed of
charge which could be simulated from the rotary speed of paddle in the swirl measurement apparatus, to the engine
speed which could be calculated by measuring intake air flow rate. The automation of the swirl ratio measurement for
cylinder head was achieved by controling both valve lift in cylinder head and a suction pressure of surge tank using two
step-motors. The number of measurement position for calculating mean swirl ratio was varied by adjusting the interval
of valve lift. The mean swirl ratio with varying the number of measurement position showed nearly constant value. Two
measurement methods for measuring the swirl ratio were compared, one was to control the suction pressure of the surge
tank with PID (proportional, integral, differential) mode with by-pass valve controlled by the step motor and the other
did not control the surge tank pressure by fixing the by-pass valve. The difference of the mean swirl ratio between the
two measurement methods showed nearly constant value with varying the number of measurement position. This means
that the w/o PID control method could be preferred to the PID control method which has been used, due to the
simpleness of the swirl measurement.

Key words : Swirl ratio(2~2 H]), Cylinder head(-2} ¥ &} #| =), Paddle speed( 7 £< X2), PID control (8] 2| & -] &
A 2}), Automation( A5 3}) .

Nomenclature Subscipts

N : rotating speed, rpm m : mean

Ax :area df piston, cm? d : paddle

Gm : mass flow rate, kg/s

S : stroke, mm 1. A &
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Fig. 1 Schematic diagram of swirl measurement system of cylinder head
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Fig. 2 Photo of cylinder head to position valve lift
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Fig. 3 Photo of by-pass valve to control surge tank suction
pressure
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Fig. 5 Differential pressure at flow nozzle with crank angle
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