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A Study About the Effect of Supercharging and Intake
Charge on Engine Performance

in Spark Ignition Gasoline Engine
U712, TNEY, LRIP, S-AP, styed’

Gi-Bok Kim, Seok-Jun Jin, Chi-Won Kim, Chang-Sik Yoon,

Sung-Hyun Han

(Abstract)

In this study, it is designed and used the test engine bed which is installed with
turbocharger, and in addition to equipped using by oxygen adder.

It has been controlled the oxygen volumetric fraction of intake air chrge, and
supercharged flow rate into the cylinder of SI 4-stroke engine, and then, has been
analyzed engine performance, combustion characteristics, and exhaust emission as
analysis parameters.

The tested parameters were the oxygen fraction and the variation of engine speed
and air-fuel ratio.

Keywords . Spark ignition(Sl), Oxygen volumetric fraction, Premixed, [gnition
delay(ID) Combustion duration(CD), Rate of heat release, Mass burned
fraction, Minimum spark advance for best torque(MBT)
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Fig. 1 The effect of oxygen volumetric fraction
change on the air
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AFM Air Flow Meter
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ENC Encoder
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PR Printer

PT Pressure Transducer
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ram of the experimental

Table 1. Specification of tested engine

Item Specification
Model D11
Classification Gasoline engine
Number of . o
) 4 cylinders in line
cylinder
Stroke 4
Bore x Stroke 73 X 68 mm
Displacement 1,138 cc
Compression
) 8.0
ratio
Power : 31.6/3,100
Max. output (PS/rp m)'
Torque :

7.7/2,200(kg'm/rpm)

Fuel system

MPI(controlled by ECU)

Connecting Rod
length

0.13 (m)

Valve position

Over head valve

Valve timing
IVO
vC
EVO

BTDC 9°
ABDC 45° 02
BBDC 43° 31’
ATDC 12° 29’

EVC
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Table 2. Engine operating condition

Engine oprating Engine operating

condition variation
Fngi d (rom) 800(3dle), 1500, 2500,
ngine speed (rpm
8 P P 3000

O, volumetric fraction,

£ @) 19, 20, 21, 22, 24

Load condition Idling, Full Load

Spark timing MBT
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. 1(a) Cylinder pressure( P)-crank angle(6)

diagram for oxygen volumetric fraction at
engine speed.
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. 1(b)  Cylinder pressure( P)-crank angle(6)

diagram for oxygen volumetric fraction at
engine speed.
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angle(@)diagram for oxygen volumetric
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Fig. 2(b) Rate of heat release( d@Q/de )-crank
angle(®) diagram for oxygen volumetric
fraction at engine speed.
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angle(@)diagram for oxygen volumetric
fraction at engine speed.
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Fig. 4 The change of ignition delay(ID) and
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combustion duration(CD) for oxygen volumetric

fraction at MBT.
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