2543
ISBN 974- 3-04" "4

S



EFFECTS OF SI ENGINE'S OPERATING PARAMETERS ON COMBUSTION CHARACTERISTICS

Mr. Thanakom  aisayawan

A Thesis Submitted  Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Mechanical Engineering
Department of Mechanical Engineering
Faculty of Engineering
Chulalongkom University
Academic Year 2000
ISBN 974-13-0471-4



J

( )
( )
............ AY fyj
(

5TVV ™
( )



S . (EFFECTS OF SI ENGINE'S OPERATING PARAMETERS
ON COMBUSTION CHARACTERISTICS) . L :
142 . ISBN 974-13-0471-4.

, equivalence ratio

S 4 Ricardo  E6
swinging field 1500, 1800 2100
rev./min. 100%, 75%  50% WOT
equivalence ratio 08 11
20-60
MFB curve (mass fraction burned) Rassweiler and Withrow
Flame development angle (AOd  Rapid burned angle (AOQ
AOd
AQb
equivalence ratio equivalence ratio
Add  AOb
Atd  Atb

. 2543 ..



##4070291921 MAJOR MECHANICAL ENGINEERING
KEY WORD: S| ENGINE / OPERATING PARAMETERS / COMBUSTION CHARATERISTICS / MASS
FRACTION BURNED / BURN RATE / FLAME DEVELOPMENT PERIOD / RAPID BURNED PERIOD

THANAKORN SUWAISAYAWAN : EFFECTS OF Sl ENGINE'S OPERATING
PARAMETERS ON COMBUSTION CHARACTERISTICS. (THESIS TITLE) THESIS
ADVISOR : ASSIST.PROF.KANIT WATTANAVICHIEN 1Ph.D. , 142 pp. ISBN 974-
13-0471-4.

This research studied the effects of engine's operating parameters; ie. engine
speed, equivalence ratio, spark advance; on combustion characteristic of Sl engine.
this study, single cylinder, 4-stroke, SI engine Ricardo E6 coupled with swinging field
dynamometer was used. The experiments were conducted at constant engine speed of
1500, 1800, 2100 rev./min.; each at air flow rate 100%, 75% and 50% of the WOT.
Equivalence ratio and spark timing were varied between 0.8 to 11 and 20 to 60 CA
btdc, respectively. At each testing point, the engine performance parameters and in-
cylinder pressure data were recorded.  order to investigate the effects of engine
operating parameters on flame development angle (A9d) and rapid bumed angle (A9D)
Rassweiler and Withrow's method was employed to obtain MFB curve from the obtained
in-cylinder pressure.

The results were found that the more the spark advance the longer the A9d but
the shorter the A9h. The richer the mixture the shorter the A9das well as the shorter the
A9b. The higher the engine speed the shorter the Atdas well as the shorter the Atb.
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421 Ricado E6 o, 3
1500 rev./min. 100% (WOT)
4.2.2 Ricardo E6 . 36
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4.2.3 Ricado E6 o, 49
1500 rev./min. 50%  WOT
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75% (WOT)
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8, Adjustable parameters for wiebe function

AF Air | Fuel ratio
bsfc. Brake specific fuel consumption
EGR Exhaust gas recycle
EVC Exhaust valve close
EVO Exhaust valve open
\VC Intake valve close
VO Intake valve open
imep Indicated mean effective pressure
MAP Manifold absolute pressure
MBT Maximum brake torque
MFB Mass fraction burned
Polytropic exponent
P Pressure
C Pico coulomb
Q Pleat transfer
R Gas constant
R Connecting rod length / crank radius
rc Compression ratio
rev./min. Revolutions per minute
SA Spark advance
S Spark ignition
T Temperature
V Volume
WOT Wide open throttle
°CA Degree crank angle
atdc After top dead center

btdc Before top dead center



Top dead center
Bottom dead center
Equivalence ratio
10°
" 10% 90 %
10%
10% 90 %
Specific heat ratio Gucv of bumed and unburned mixture
Specific heat at constant pressure and constant volume
Indicated fuel conversion efficiency
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