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A Study on the Exhaust Gas Condensing
System in the Closed Cycle Diesel Engine

Bo-Kyvu Choi , Jae-Sung Chot

Abstract

The need of power will be continuously increased to search and
develop the undersea resources with industrial development. Some
researchers have studied on closed cyele that will be used in restricted
conditions such as underwater or underground areas. With limited
available air. a diesel engine can be operated by recirculating a part of
the exhausted gas after eliminating some exhaust gases. Studies on the
closed cycle has been conducted in some developed countries but the
result is seldom available. Also a large amount of research fund and
high technology has been used for this cycle.

In this paper, the results of literature review on the resent studies and
performance on the closed cycle are presented. To investigate the possibility
of operating and basic structure of the diesel engine, the performance of the
closed cycle and heat balance are theoretically predicted by using theoretical
cvele based on the compositions of recirculating gas. Since CO- gas generated
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in the process of operation has to be eliminated the methods for condensing
CO: gas in exhaust gas are investigated. A trial condenser is built and some
experimental results are obtained by using the condenser.
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(2) CO, M&=E T8AIIE B% (COz Cycle)
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Fig. 1 Simplified Diagram of Closed Cycle Diesel
Engine with Exhausts Cryogenic Liquefaction
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Fig. 2 P-V and T-S Diagram of Diesel Cycle, Closed Diesel
Cycle
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Fig. 3 Schematic Diagram of Fig. 4 Temperature Variation of
Experimental Apparatus N: and CO2 Gases at Exit
Table 1 Calculation Result for Closed Diesel Cycle
—__ Recrrculating Gas N2 CO:
T : : ; :
T 090 § 080 i 070 | 090 [ 080 i 070
Item i ; i :
x 13992 13994 13996 | 12966 ;| 1.3082 | 1.3198
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