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Abstract :

The purpose of this study is to suggest a new method to determine a combustion phase (start of combustion

and end of combustion) using a combustion pressure data. Unlike previous research method that used heat release
amount, the difference between the combustion pressure measured in the combustion chamber and the motoring
pressure was used to determine the combustion phase. This research was conducted using a single-cylinder diesel
engine with a compression ratio of 17.7. The test was conducted under various injection timing. The newly proposed
method showed high accuracy in combustion mode with early injection, as well as the conventional combustion mode.
It is expected that this method will be used to study new combustion strategies such as HCCI (homogeneous charge
compression ignition) and RCCI (reactivity controlled compression ignition) that are applying early injection strategies

as well as existing combustion modes.
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Table 1 Specification of single cylinder disel engine

Item Specifications
Engine type Single cylinder, CRDI, N/A
Bore / Stroke 83mm /92mm
Displacement 498cc
Compression Ratio 17.7

Boschcommon rail

DOHC 4 valves

Fuel injection system

Valve type
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Study on Detection of Combustion Phase in Compression Ignition Diesel Engine

Table 2 Experimental conditions on the effect of injection
timing

Test speed 1800rpm
Injection pressure 1,000bar
Injection quantity 14mg

Conventional

L BTDC 6°, 9°, 12°
injection

Injection
timing

Early injection | BTDC 15°, 18°,21°, 24°, 27°
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Table 3 A specific heat ratio according to temperature

) [KJ%)gK] [KJ%K] s B

300 1.004 0.717 14 0.287
400 1.013 0.725 1.396 0.288
500 1.028 0.741 1.387 0.287
600 1.05 0.763 1.376 0.287
700 1.073 0.786 1.365 0.287
800 1.097 0.81 1.354 0.287
900 1.119 0.832 1.337 0.287
1000 1.139 0.852 1.337 0.287
1100 1.157 0.87 1.33 0.287
1200 1.172 0.885 1.324 0.287
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