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An Experimental Study of the Effects of Water Vapor in Intake Air on
Combustion and Knock Characteristics in a Spark Ignition Engine

°] g #q* A F
T. H. Lee, K. M. Chun

ABSTRACT

In this study, the effects of water vapor in inlet air on combustion efficiency, general perform-
ance, knock characteristics and emission gas concentration were investigated through the experi-
ments of combustion and vibration analyses, emission gas analysis by changing water vapor quan-
tity in inlet air with temperature and humidity auto control unit.

With partial vapor pressure increase, the brake torque at wide open throttle status decreased
and the average ignition delay angle increased, IMEP (indicated mean effective pressure) de-
creased due to the late maximum cylinder pressure crank angle. Knocking was measured using
the integral and 3rd derivatives of filtered cylinder pressure as knock intensity, which matched
well with the method of frequency power spectrum of block vibration signal.Water vapor in intake
air had influence on the spark knock sensitivity. With the increase of water vapor content in in-
take air NOx emission was decreased and HC emission was increased.

F87|&80] : Water Partial Vapor Pressure($%»] #491), Knocking(®7), Knock Sensitivity
(=3 97%), Ignition Delay time(H5A91417}), Spark Timing( & 3}A]71)
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Fig.1 Schematic Diagram of Experimental Equipment
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Table 2 Test Engine Specification

Bore x Stroke 79%8L.5
Compression Ratio 95
Air Induction VGIS & Tumble Port
Intake Cam Duration 234(CAD)
Exhaust Cam Duration 234(CAD)
Intake Valve Timing | IVO 11 BTDC, IVC 43 ABDC
Exhaust Valve Timing | EVO 41 BBDC, EVC 13 ATDC
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Table 3 Average and Standard Deviation(SD) of Burn Duration for Different Partial Vapor

Pressure
Speed Average Burn duration(CAD)
PH(mmHg) -

& S/T & SD 0~5% 5~10% 10~50% 50~90%
8 Avg 9.6284 12.45 23.652 3591
SD 1.021557 1.008505 1.633342 4.971271

1,200rpm 15 Avg 11.234 13.6028 24.428 61.01
S5/T 6.3 SD 1.445374 1.231812 1.897974 7.092910
23 Avg 12474 15.396 27.91 57.868
SD 1.2515 1.306467 2.071332 11.72972
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