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An Experimental Study of the Effect of PDA valve on the Combustion
Characteristics of the Spark Ignition Engine

Dae-Yeol Kim®, Young-Chool Han*

J[ Abstract

-

The Swirl is one of the important parameters that effects the characteristics of combustion. PDA valve has been developed
to satisfy two requirements of achieving sufficient swirl generation for improving the combustion and still maintaining
high volumetric efficiency. This paper presents the expetimental results of the effect of PDA valve on characteristics of
combustion in single cylinder spark ignition engine. As a result, the combustion stability can be greatly improved by PDA
valve, The data from present study are available for design of engine as the basic data.
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1. Test Engine 4. Engine Cooler

2. Test Bed 5. Electric Dynamo-meter
3. Pressure Transducer 6. Dynamo-meter Controller
7. Injection 16. Combustion Analyzer

8. TPS 17. Emission Analyzer PC
9. Rotary Encoder 18. Dynamo-meter Control PC
10. Inlet Air Filter 19. Emission Analyzer

11. Air Flow Meter 20. Charge Amp

12. Digital Manometer 21. Gas Supply Line

13. Surge Tank 22. AF Meter

14. Fuel Supply Line 23. Water Supply Line

15. Fuel Consumption Meter

Fig. 1 Schematic diagram of experimental system
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Table 1 Specification of the engine

Items Specifications
Type 4 Valve Stroke (PFI type)
Chamber type pent roof type
Cooling method Water cooling
Number of cylinder 1
Borexstroke 68.5mm x 78mm
Displacement 287 cc
Compression ratio 930:1
ook Open BTDC &°
Valve Close ABDC 44°
timing Exhaust Open BBDC 44°
Close ATDC §°
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Combustion chamber A Combustion chamber B

Fig. 2 Schematics of combustion chamber

Swirl control valve

Tumble cortrol valve

Fig. 3 Schematics of PDA valve(swirl control valve) and
Tumble control valve

(helical port), s7et$-= ¥l H(shroud valve), PDA(Port
deactivation valve), I A& Al W3}, AL} WH &
o3 7kx wgo] Qlrk. B A4 PDA'Y WHE: &
7 0.6t0 dFuly B o] §3te Ao, P42
Fig. 37 Zt} o= §FA59 £48 ado2 3He 7
E9 9E =S a3 BE Aste 27 A 29
ZEE 2 ) ged 27 & B Y2 PDA
+ 2UFY o] &oldt 29 78ty (swirl type, PDA)
& AAsto ARk ATEL FY 37t fddEE
FEORA AA ZE WA @ %0 WAL witrh £ A
ol A-8E PDA= 7580 50%0°]th.

3.4 AH =¥

Fig 45 2 478 93 A8 4839 AHH 7
Eolch AFEARAE 2 ol A Fupy]
A%, & L22Fuit(throttle body), & - izl WE=
(intake/exhaust manifold), & - v]]7] ZE(intake/exhaust
port) 59 FHEE ¥ 24, €HEY F5EANE 24 £

ok AAFSABEAE F719) $5 A7) 9

107

Mass flow computer
E: @ Ej Tomp. Pr
Flow bax Digse nanomar g
E ML
= gy | P9
Temg. manometer [ EE bucket
[T — i =

Fig. 4 Schematic diagram of swirl flow test rig
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Table 2 Results of turmble & swirl ratio on Port Flow

Rig test
Combustion . . .
chamber Tumble Ratio Swirl Ratio
A 0.668 0.012
AtPDA 0.958 1.688
B 0.619 0.012
B+PDA 0.944 1.623
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Fig. 5 Combustion pressure versus crank angle for two
type combustion chamber(1500rpm, IMEP 3.9bar)
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Fig. 6 Combustion pressure versus crank angle for two
type combustion chamber(2000rpm, IMEP 3.2bar)
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Fig. 7 Combustion pressure versus crank angle for two
type combustion chamber(2400rpm, IMEP 3.9bar)
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Fig. 8 Duration of burn versus mass burned fraction on the variation of the velocity
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Fig. 9 Ignition timing and COV,,,, at 1500rpm IMEP
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