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An Investigation on Operating Characteristics of the Closed Cycle System
Using High Pressure Diesel Engine

29w e Ay
Ingyo Kim, Shinbae Park

ABSTRACT

The closed cycle diesel system is operated in closed circuit system where there is non air
breathing with working fluid consists of combination of oxygen, argon and recycled exhaust gas
for obtaining underwater or underground power sources. Experimental apparatus using the
MTUS8V183SE92 high pressurized engine adapted for closed cycle running, capable of operating
at the system pressure of maximum 5 bar is constructed with ACAP as data acquisition system
in order to operate equally in the open cycle in surface or the closed cycle in submerged
conditions. The general features and the characteristics of combustion of HP(high pressure)
diesel engine, specially designed and manufactured only for CCDE, are investigated. The test
results of performance of HP diesel engine in closed cycle system are presented with respect to
power and boost pressure and compared with those of low pressure diesel engine. The oxygen
concentration and specific heat ratio are investigated with its deviation

F87]&40] :Closed cycle system(¥3]Z A]~el), High pressure diesel engine($}t] A=),
Low pressure diesel engine(A{}t]dalzl), Open cycle(73] =), Closed cycle( 3]
), boost pressure(A] A~ €] 24 9HE)
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Table 1 Specifications for test diesel engine

. High pressure | Low pressure
No| Descriptions engine engine
MTU 8V 183 | MTU 8V 183
! Model SE92 TES2
2 General 4-stroke 4-stroke
specifications
Number of
3 cylinders 8 8
4 Bore 128.0 mm 128.0 mm
5 Stroke 142.0 mm 142.0 mm
g | Comnecting rod 5570 iy | 257.0 mm
length
7 | Compression 12.86 14.25
ratio
Mean piston
8 speed 8.1 m/s 8.1 m/s
9 Displacementvol 15,851 om’ 15,721 cm’
ume
10 Maximum 300/1800 360/1800
power kW/rpm kW/rpm
Injection o o
11 timing 16° BTDC 14° BTDC
12| Fuel injection | 555 by 200 bar
pressure
13| TIgnition order | 1-5-7-2-6-3-4-8 | 1-5-7-2-6-3-4-8
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