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A Study on the Characteristics of combustion in a combustion chamber

by port deactivation valve

Dae-Yeol Kim*, Young-Chool Han', Jae-Myoung cho™, Yang-Sul Kim"",

Shin-Hyuk Joo™, Pyong-Wan Park™"

! Abstract !

An experimental study presents characteristics of combustion in a combustion chamber by port deactivation valve for

economy and emissions standards. In order to use combustion properties data, it is necessary to build some data base,

which use cylinder pressure sensor, etc. Port deactivation valve has been developed to satisfy requirement of achieving

sufficient swirl generation to improve the combustion. A feasibility and necessity of combustion pressure based cylinder
spark timing control has been examined. So, this was obtained the Coefficient of Variation(COV) and the mass-burned(MFB).

The characteristics of pressure ratio fraction is similar to that of mass-burned fraction. Using the results of the test, the

effects of the combustion chamber can be improved combustion stability by port deactivation.

Key Words : COV(H% A4, Single cylinder engine(37]% 4l2), MBT(Minimum spark advance for best
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1. Test engine 7. Injection
2. Test Bed 8. TPS
3. Pressure Transducer 9. Rotary Encoder
4. Engine Cooler 10. Inlet Air Filter
5. Electric Dynamometer 11. Air Flow meter
6. Dynamometer Controller 12. Digital Manometer

13. Surge Tank 19. Emission Analyzer
14.  Fuel Supply line 20. Charge Amp

15. Fuel Consumption meter 21. Gas Supply Line
22. A/F Meter

23. Water Supply Line

16. Combustion Analyzer
17. Emission Analyzer PC

18. Dynamometer control PC

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

[tems Specifications

Type 4 Valve Stroke (PFI type)

pent roof type

Chamber type

Cooling method Water cooling

Number of cylinder 1
BoreXstroke 68.5mm X 78mm
Displacement 280 cc

Compression ratio 9.30 : 1

Open BTDC 8°

Intak
Valve | " | Close ABDC 44°
timi 0 BBD °
iming Exhaust pen C 44
Close ATDC 8°

2.3 PDA(Port Deactivation)
A W {58 Aojsts ¥HoR: dezd XE
(helical port), #2E W H(shroud valve), PDA(Port
deactivation), A& P49 H3}, AL PH F o4 73]
o] AE AFHI ok wEbA 2 A¥oM: PDA ¥R
£ 57 0.6t d2ojx HE o83t Azsgon, A2
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Photo. 1

View of swirl control valve & tumble
control valve
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Fig. 2 Combustion pressure according to SA(1500rpm,
IMEP 3.9bar)

Cylinder pressure (bar)

0
Crank angle {dog))

Fig. 3 Combustion pressure according to SA(2000rpm,

IMEP 3.2bar)
A |
—— A+PDA
e a
é o B+PDA
s AN
§ A \
<) B \

E- E £ 0

°
Crank angle {deg.)

Fig. 4 Combustion pressure according to SA(2400rpm,
IMEP 3.9bar)
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** Open symbol indicates MBT
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Fig. 6 Ignition timing & COV ,,,;, at 1500rpm IMEP
3.9bar

** Open symbol indicates MBT
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0 f————
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Ignition timing (BTDC, deg.}

Fig. 7 Ignition timing & COV ., at 2000rpm IMEP
3.2bar

3.3 Cov(HsAs

Fig. 6, Fig. 7, Fig. 82 ¢4 XS Ued: & $9
L COV,, &S 2AZE e Ro2) FE Hat
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2400rpm(IMEP 3.9bar)o| 4 42 Zztojh.

Fig. 62 1500rpm, IMEP 39bar ¢ wo] ZAm}2A
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Fig. 8 Ignition timing & COV,,, at 2400rpm IMEP
3.9bar
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