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Abstract

The diesel engine has been receiving mounting critical attention for its pollutants emissions. This study

aims to measure flame temperature and soot concentration in a diesel engine, and the author designed and
built an optical system of the two-color method. Experiments have been conducted using a single cylinder
heavy duty diesel engine, and the effects of EGR and fuel injection pressure on in-cylinder flame
temperature and KL factor have been investigated. The result show that the radiation intensity from the
flame increases first with crank angle due to soot formation and drops later due to soot oxidation, and the
level of intensity at a later crank angle correlates well with soot emission value in engine exhaust.
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Table.1 Engine specifications

Item Specifications
. DI single cylinder
Engine type
OHV 4 valve
Displacement [L] 2.004
Bore x Stroke [mm] 135 x 140
Engine speed [rpm] 1200

Common rail system

Fuel injection system .
(max Pinj; 200MPa)

Nozzle Minisac 0.177x8-150

Piston Monotherm steel piston

Combustion chamber | Toroidal 207mm diameter

(diameter / bore) for observation (0.73)

Compression ratio 16

Swirl ratio 14

Air charging system External super charger
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Table.2 Experimental conditions

No. (Pb) rate Per=Pinj (@
kPaabs | % MPa mm?/st
3 126.3 0 150 45
4 200
5 271.3 200 135
51
6 220
7 Reference 07-111125R1200L10A
8 180
9 271.3 51 150 135
10 Reference 10-111125R1200L10A
11 120
271.3 51 135
12 90
13 Reference 13-111125R1200L10A
14 0
15 30
271. 2 1
16 3 0 00 35
17 50
18 Reference 18-111125R1200L10A
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Fig.1 Schematic diagram of the two-color method
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Fig.2 Cross sectional view of the optical probe

designed for this study
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Fig. 3 Change of the output level with time
under reference condition
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Fig. 4 Calculated time records of T and KL under
reference condition
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Fig. 5 The result of a measurement that changed injection
pressure
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Fig. 6 The result of a measurement that changed an EGR rate
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Fig. 7 A comparison between in-cylinder pressure
diagrams for reference and other conditions
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