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A Study on the Steady Flow Characteristics by PDA and Tumble
Control Valve in Combustion Chamber

Dae Yeol Kim*, Young Chool Han', Bong Kyu Park™
g

J| Abstract ll

This paper describes the steady flow characteristics due to PDA and tumble control valve in combustion chamber.
We also investigated the flow inclination angle defined as the inverse tangent of non-dimensional rig tumble(NRT)
devided by non-dimensional rig swirl(NRS) to find dominant flow direction. So we adapted two different types of
PDA valve(port deactivation valve) to strengthen a swirl flow. The in-cylinder swirl flow different tendency between
with/without PDA valve. It might be thought to be affected by swirl flow. We could find that tumble ratio and swirl
ratio is different by PDA valve. The comparison are taked account of the swirl, the tumble ratio comparison in same
mass flow rate. As a result, PDA valve is better than tumble control valve both in steady flow condition and swirl,

tumble ratio. The data from present study are available for design of engine as the basic data.

Key Words : Mass flow rate(2 3-5-5%), PDA Valve(port deactivation valve, 2@ 1), Non-dimensional rig swirl(F-A-
227D, Non-dimensional rig tumble(5£-2}-l HEZY), Steady flow(AA-5)
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Fig. 2 View of the swil and tumble flow test apparatus
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Fig. 3 Schematic diagram of combustion chamber

Table 1 Specification of test engine

Items Specifications
Combustion chambers A, B
Inner seat diameter(mm) 229
valve diameter(mm) 25.19
Number of cylinder 1
Seat angle 45°
Maximum valve lift(mm) 8
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Table 2 Results of tumble & swil ratio on port flow

Table 3 Results of tumble & swir ratio on port flow

Hg test rg test
Combustion Tumble Swirl Cf Rotation Angle Tumble Ratio Cf{(Mean)
chamber Ratio Ratio - 450 0.634 0025
A 0.668 0.012 0.409 - 300 0.695 0.225
B 0.619 0.012 0.407 - 150 0.847 0.223
. 0° 0.900 0.224
15° 0.958 0.223
30° 0.930 0.223
45° 0.857 0.223
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Fig. 6 Cd, Cf and Nr characteristics in A Combustion
Port Tumble Test
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