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The Study of Heat Release Rates for Large 2 — Stroke Cycle
Slow Speed Turbocharged Diesel Engines

Lee Kang - Ki, Jeon Hio — Jung, and Choi Jae — Sung

Abstract

The large 2 - stroke cycle slow speed turbocharged diesel engines are mostly used for

marine propulsion, which have lower specific fuel consumption and heavy fuel oil available. The

instant changes of both engine revolution and vibration are heavier in this type than the other

of engines due to its super long stroke.

Especially, the recent trend of their development is to increase the maximum firing pressure

in order to improve specific fuel consumption.

One of the most useful factors which can be utilized to evaluate the engine performance is

the cylinder pressure measurement, and the rate of heat release which depends upon the burn-

ing of fuel directly influences to the cylinder pressure.

Therefore, it is essential to find the rate profile of heat release which greatly influences the

engine combustion behavior so as to analyze the engine performance such as output,

efficiency, composition of emission and mechanical characteristics, for the design and efficient

maneuvering of the engine.

In this paper, the cylinder pressure and crank angle of the typical large 2 — stroke cycle slow

speed turbocharged diesel engines among which are those engines in service world wide from

the domestic manufacturers are measured over several consecutive cycle of the actual engine

operation and then the pressures are averaged over the cycle.
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The program developed in this paper, is making it possible for one to calculate the cylinder
pressure rate, the rate of heat releass, the cumulative heat release and mean gas temperature in
cylinder.

The calculated results are compared with those values which are treated by least square
method.

In the development of these simplified heat release models, parameters such as turbulance,
wall and flame temperature, soot build up on probes, and the chemical changes in the combus-
tion products are disregarded.

Therefore, the calculating of the rate of heat release from the measurements of cylinder pres-
sure of the actual engine operation allows one to analyze the combustion behavior, which is par-

ticularly useful for a rapid evaluation of engine performance.
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Table 1. Principal specification of the model engines

Data Eng. Model A B C
Cylinder Dia. x Stroke (mm) 600 x 1944 800 x 2592 840 % 2400
Revolution (rpm) (rpm) 107 83 81
Compression Ratio 16.05 17.7 17.23
Max. Firing Pressure (kg/cm? 118.0 118.6 110.3
Mean Effective Pressure (kg/cm? 11.6 9.4 12.6
Scavenging Air Pressure (kg/cm?) 1.53 15 1.29
Specific Fuel Consumption (g/psh) 128.37 127.3 132.43
Max. Injection Pressure (kg/cm?) - 631.3 529.41
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Fig 1. Measuring Equipment of Cylinder Pressure
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