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The Effect of Swirl Flow on Combustion Characteristics in

a Marine Diesel Engine

B. H. Kim - K. Park - S. S. Lee - N. W. Sung
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A diesel engine has been studied for many years to improve fuel economy and to reduce

emissions as important factors governing the emission performance of diesel engines. This study

addresses to swirl effects on combustion characteristics in a large diesel engine. The transport

equations of flows and chemical reactions are given for fully compressible fluid. The simulations

have been done for compression and expansion strokes and the results are given at several crank
angles which are the angles at just before injection start, TDC, ATDC 90 and just before exhaust
valve open. The results show that the strength of the swirl flow makes many effects on burning

fuel and forming emissions.
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: viscous stress tensor

: first coefficients of viscous

: second coefficients of viscous
: kinetic energy

: specific body force

: specific internal energy

: heat flux vector

: specific enthalpy of species m



98 Y A7) Eel A 29 F-Fol

Q. : chemical heat release

Qs : source from spray interactions
K  :thermal conductivity coefficient
T :fluid temperature
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Table 1. Engine specification

Items Values
Spec. 2-s uni-flow
Bore[cm] 42
Stroke[cm] 136
Eng. speed(rpm] 176
Comp. ratio 23.5
Inj. amount per 15.75
strokelg]
Inj. timing[deg] BTDC 5
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