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A Study on Combustion and exhaust Emission
Characteristics with Air Charge in Compression Ignition
Diesel Engine

2718, UK, SHAP, S

Gi-Bok Kim, Chi-Won Kim, Chang-Sik Yoon, Sung-Hyun Han

(Abstract)

Since the oil shock of 1970" s there was a strong upward tendency for the use of
the high viscosity and poorer quality fuels. Therefore the misfiring engine occurs due
to the decrease of quantity injected for lean burn and emission control in CI diesel
engine.

In this study, it is designed and used the test bed which is installed with
turbocharger and intercooler. In addition to equipped using CRDI by controlling
injection timing with mapping modulator, it has been tested and analyzed the engine
performance, combustion characteristics, and emission as operating parameters.

Keywords - Specific fuel Consumption, CRDI(common rail direct injection),
Combustion characteristics, Exhaust emission, Rate of pressure rise, Mass
burned fraction, Fuel injection timing, Compression Ignition(Cl), PM(Particulate
Matters)
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Table 1. Composition of dry air

Volume Mass )
Compon i ) Molecular| Relative
. fraction | fraction bt oht
ents wei wei
%) %) & ¥

N, 78.09 75.52 | 28.0134 | 6.717

0O, 20.95 23.15 ]31.9988 | 21.861

Ar 0.93 1.28 |39.9480 | 0.376
CO, 0.03 0.046 | 44.0095 | 0.013
H, 0.01 0.001 | 200160

$A AR AABI(0, volumetric fraction)S
B FASHL, Rt o] AJojgitt.

O, volume in unit air volume Vo

2

unit air volume %4
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Fig. 1. Encoder diagram of detector.
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Fig. 2. Schematic diagram of the expetimental

FT : Fuel tank

HP : High pressure pump
DM : Dynamometer

CR : Commom rail

PT : PM. tester

TC : Turbo charger
O,DT : - O,Detector
EM : Exhaust manifold
IST : Inlet surge tank

: LP pump

. Charge amplifier

: Pressure sensor

. Controller

. Gas analyzer

: Exhaust pipe

* Air filter

. Intake pipe

EGA: Exhaust gas analyzer
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Table 2. Specification of tested engine

Item Specification

Model D4EA

four-stroke cycle SOHC

Classification water cooling CRDI engine

Number of cylinder 4 cylinders in line

Stroke 4
Bore X Stroke 83 X 92 mn
Displacement 1991cc
Compression ratio 18.4

Power: 115/4000(ps / rpm)

Max. output Torque: 26/2000
(kg'm/rpm)
Bosch Common Rail
Fuel system Direct Injection engine

(controlled by ECU)

Injection nozzle Pintle type

Valve position Over head valve

VaIV?Vtémmg BTDC 7°
Ve ABDC 43°
VO BBDC 52°
EVC ATDC 6

o
QA B AR S40] dste] A
Sf#le] CRDI
AR RoR AgIEon, <

Diesel
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Table 3. Engine operating condition

Condition Variation

Engine speed (RPM) 1000, 1500, 2000, 2500
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19, 20, 21, 23
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Fig 4. Cylinder pressure(”)-crank angle(9) diagram for
engine speed with adding oxygen(23 Vol%).
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Fig 5. Cylinder pressure(P)-crank angle(¢) diagram for
engine speed with adding ozone(0.28 g/min).
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Fig 6. Rate of pressure rise(dP/df )-crank angle(d) diagram
for engine speed under normal state.
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Fig 7. Rate of pressure rise(dP/df)-crank angle(¢) diagram
for engine speed with adding oxygen
(23 Vol%).
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Fig 8. Rate of pressure rise(dP/df )-crank angle(d) diagram
for engine speed with adding ozone
0.28 g/min).
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