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Abstract

A newly designed combustion chamber of diesel engine with a modified piston crown was

prepared for the purpose of investigation for reduction of NO emission. It was intended to realize

2-stage combustion that is to keep fuel rich condition during early stage of combustion and fuel

lean condition during next stage. The engine was tested on various conditions concerning

exhaust gas emissions especially about NO emission and simultaneously fuel consumption rate.

It was found that the engine with 2-stage combustion type piston emits significantly low NO

at various speed and torque compared with conventional engines, but it raised points at issue in

CO and smoke emissions with fuel consumption rate. The increasing of injection pressure on 2

stage combustion type diesel engine affects on CO and smoke emission considerably to reduce

but slightly on NO to increase., The effect of 2-stage combustion was better at low speed than

at high speed.
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(a) Conventional high swirl type piston
. Direction of spray

Horizontal Yertical

(a) 2-stage combustion poston
Fig. 2- i Conventional high swirl type and 2-stage
combustion type piston

b) 2-stage combustion
type piston

a) Conventional high-
swirl type piston

Fig. 2-ii Conventional high swirl type and 2-stage
combustion type piston
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Table 1 Engine Specification

MODEL ND80DI Remark
Company(nation) | DAEDONG (Korea)
Single Cylinder
Type of Engine | Water-cooled 4 Stroke
Diesel Engine
4x0.26
Combustion Direct Injection mm hole
Chamber nozzle
Displacement 631 cc
(bore x stroke) (92 X 95 mm)
Continuous Max.
Power 8 ps / 2200 rpm
modified
Compression Ratio 19 to0 18
Fuel Injection 18 MPa
Pressure 18 MPa 21 MPa
Fuel Injection
Timi BTDC 22°
iming
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Fig. 4 Schematic set up of system

Table 2 Specifications of combustion analyzer

Measuring Object Range (accuracy) 1
0, 0~ 25 % (£02)
co 0 ~ 4000ppm (£20)
NO 0 ~ 5000ppm (+5%)
NO, 0 ~ 800ppm (£5%)

Table 3 Specifications of smoke meter

| Model(nation) P8340, G Cussions (Eng.)
| range 0~100 %
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Table 4. Conditions of Experiments

injection
timing 22
(°btde)
injection
high pressure 18
swirl (MPa) |
piston torque
Nm 5 110 |15 | 20 |max.
rpm
1000 [¢] [e] (o] X (o]
1400 ol oo ]| oo |
1800 o) o o) o] o)
[ injection
timing 24.5 22 19.5
(°btde)
injection
2stage pressure 18(21)
com- (MPa)
bustion torque
piston Nm)| 5 |10 |15 | 20 |max
rpm
1000 o [¢] o X o |
1400 (¢] [e] [e] e] o
1800 o [oJo]o o]
30
28 1
26
24 -

1 /%2’:?»?“%

— M- High-swirl piston, BTDC 22*

12 4 . —0O—2-stage piston, BTDC 22"
—A~2.stage piston, BTDC 24.5%
—{—12-Stage piston, BTDC 19.5*

8 —J—2-Stage piston, BTOC 22" 21 MPa)

Tarque (N m)
!

|0IBD |2IDD 145 |6:]D IB;)D
Speed (rpm)
Fig.5 Comparison of Max. torque curves of
conventional high-swirl type and 2-stage
combustion type diesel engines
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Fig. 6 Comparison of NO emissions of 2-stage
combustion type and conventional high

swirl type diesel engines at 1000 rpm
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Fig. 7 Comparison of NO emissions of 2-stage
combustion type and conventional high
swirl type diesel engines at 1400 rpm
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Fig. 8 Comparison of NO emissions of 2-stage
combustion type and conventional high
swirl type diesel engines at 1800 rpm
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Fig. 9 Comparison of CO emissions of 2-stage
combustion type*and conventional high
swirl type diesel engines at 1000 rpm
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Fig. 10 Comparison of CO emissions of 2-stage
combustion type and conventional high
swirl type diesel engines at 1400 rpm
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Fig. 11 Comparison of CO emissions of 2-stage

combustion type and conventional high
swirl type diesel engines at 1800 rpm
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Fig. 12 Comparison of smoke emissions of
2-stage combustion type and conventional
high swirl type diesel engines at 1000 rpm
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Fig. 13 Comparison of smoke emissions of
2-stage combustion type and conventional
high swirl type diesel engines at 1400 rpm
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Fig. 14 Comparison of smoke emissions of 2-stage
combustion type and conventional high swirl
type diesel engines at 1800 rpm
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Fig. 15 Comparison of BSFC of 2-stage combustion
type and conventional high swirl type diesel
engines at 1000 rpm
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Fig. 16 Comparison of BSFC of 2-stage combustion
type and conventional high swirl type diesel
engines at 1400 rpm
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Fig. 23 Cylinder pressure curves of high-swirl
and 2-stage combustion piston, 1000 rpm,
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Fig. 24 Heat release rate of high-swirl and 2-stage

combustion piston, 1000 rpm, 12N - m
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