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A Study on Combustion and Emission Characteristics
in Compression Ignition CRDI Diesel Engine
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Y71, MU, SRR, LK, 24

Gi-Bok Kim, Il=-Dong Choi, Ji-Hoon Ha, Chi-Won Kim, Chang-Sik Yoon

(Abstract)

Recently it has been focused that the automobile engine has developed in a strong
upward tendency for the use of the high viscosity and poorer quality fuels in achieving
the high performance, fuel economy, and emission reduction. Therefore it is not easy to
solve the problems between low specific fuel consumption and exhaust emission control
at motor cars.

In this study, it is designed and used the engine 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 exhaust emission as operating parameters,
and they were engine speeds(rpm), injection timing(bTDC), and engine load(%).

From the result of an experimental analysis, peak cylinder pressure and the rate of
pressure rise were increased, and the location of it was closer toward top dead
center according to the increasing of engine speed and load, and with advancing
injection timing. The combustion characteristics are effected by fuel injection timing due
to be enhanced the mass burned fraction. Using the engine dynamometer for analyzing
the engine performance, the engine torque and power have been enhanced according to
advancing the fuel injection timing. In analyzing of exhaust emission, there has been a
trade-off between PM and NOx with increasing of engine speed and load, and with
advanced injection timing. The experimental data are shown that the formation of NOx
has increased and PM, vice versa.

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), ECU(Electronic
Control Unit)
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Table 3.1 Specification of measurement apparatus

Apparatus Item Specification
Model DYTEK-5200
P—0,P— V Curve,
di
Combustion do
analyzer Meaﬁurable dQ b
variables do—0° ’
Poly— 6
IMEP Cycle, Pmax/Pmin
Cycle
Model CGA-6000HN, Jastek
HC HC : 0~1000 ppm vol
& Measuring gas and| CO : 0~5.00 % vol
o range CO2 : 0~18.0 % vol
o 02 :0~25.0 % vol
mﬁ Indication method LCD
Model JNDNO-1000
NOx |Measuring gas and| NOx : 0~10,000 ppm
range vol
Model & maker CSM 2500, Jastek
M range 0~99.9 %
Model E6BZ-CWZ3E
Pulse 360(A,B), 1(2)
Encoder Power DC 4.75 ~ 30V
Resolution 1800 P/R

delgE dAter Add 4
3

- ]
e Lol HXH HirEet st Ad

=

Hj7|EA o] el Ay
Table 3.29} Zo]
7], 71#3]H g gl Hol2 spgon 7|ds|das

7 2AHe] £ st Sl WellAl BisAl]

o Adsielon, dAm EARAZ|S Blvks FEA
Al7](main injection timing) &€ aTDC 5 °
bTDC 15° 742 5° 1tAos APt A3
S B A FudE ARt XS] o
7ot S8 255 YASH FABIAL, AR
TR FARE BAEVE 7] fIsf] g oflo]
Bl 3 QlEEy Ao Pzis dAste] 25
ZF Ao wel JAsHA fAIBHEA XA

2

54
6000HN,  JNDNO-1000)2}  mj$12747](CSM-
250005 ARSIt ESHHHS wi7|o 2 RE
717k E EUst] NOy 8 PMO BAER
£ BAslGirh AR BAL vjEAR A9
Al B3 (Non-Dispersive Infrared, NDIR)S
ARSI ERYElE S AlRTkre] 2
Apste] 7kA ol 28 A=A BAPE S5k
4 aellA Aol o] vi7|I7tAE &
IE AeAe] ouA7F ERueA = WA A
= S o83t HE7ol AR AoA
FE(light intensity)e] Aol AlE7kA 59 A
MRS T Aolof g WA= Aolmg
S Aol 93] H=7(detector)?] MY HglR

g 2ol stk



KIS(IA

240

o
H
rx
1%
olo
ol

ol
Ton
rr
Ho
|IN

| H17H H4s

Table 3.2 Engine operating condition

Engine operating

o Operating change
condition

Engine speed (rpm) 1500, 2000

before 15° , 10°, 5°

Injection Timin, .
) 5 main, after 5

Engine load (%) 15 %, 30 %
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Fig. 4.2 Rate of pressure rise - crank angle for
various injection timming (1,500 rpm, 30% load).
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Fig. 44 Rate of pressure rise - crank angle for
various injection timing (2,000 rpm, 30% load).
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Fig 4.5 Rate of heat release - crank angle for
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Fig. 4.6 Rate of heat release - crank angle for
various injection timing (1,500 rpm, 30% load).
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Fig. 4.8 The change of combustion duration(CD) for
injection timing(deg).
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Fig. 4.10 Correlation of NOx and PM for changing
engine speed(rpm).
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