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An Investigation on Combustion Characteristics of The Closed Cycle Diesel Engine
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ABSTRACT

In order to obtain underwater or underground power sources, the closed cycle diesel engine
is operated in the non air-breathing circuit system where the major species of the working fluid
include oxygen, argon, and recycled exhaust gas. In the present study, the closed cycle diesel
engine is designed to operate at the intake pressure between 2 and 3 bar. For operating in the
open-cycle and closed-cycle situations, experimental apparatus using this diesel engine is made
with ACAP as data acquisition system. In open, semi-open, and closed cycle modes, the
predicted P-4 and P-V are compared with load bank power. Computations have been
performed for wide range of major experimental parameters such as the specific fuel and
oxygen concentrations, fuel conversion efficiency and polytropic exponent, IMEP and maximum
cylinder pressure.

FQ7]&809] : Air independent system(F7] &R A]2H), Recycle system(2]A}o] & A]l2H),
Closed cycle(#H & &), Ignition delay(d3}A]¢d), W|HFE A-v]-&(Specific fuel
consumption), AFAF E(Oxygen concentration), IMEP(X] A| 3 #8829 €)
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Fig. 1 Schematic diagram for closed cycle diesel
system and experimental apparatus

Table 1 Specifications of test diesel engine for closed
cycle system

NO Description Specifications
MTU 8V 183

1 Model . TES?

2 | General Specifications | 4-Stroke Diesel
3 | Number of cylinders 8

4 Bore 128.0 mm

5 Stroke 142.0 mm

6 |[Connecting Rod Length 257.0 mm

7 Compression Ratio 14.25

8 | Mean Piston Speed 8.1 m/s

9 | Displacement Volume 14,618 Cm*
10 Maximum Power  |360/1800 kW/rpm
11 Injection Timing 14° BTDC

12 | Fuel Injection Pressure 200 Bar

13 Ignition Order 1-5-7-2-6-3-4-8
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Fig. 4 The comparison of the cylinder pressure
curves between open and semi-closed cycle
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Fig. 9 The comparison of cylinder pressure and heat
release rate between experimental and numerical

simulation data
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