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Development of Simulation Program of Two-Stroke Marine Diesel Engines
Jae-Sung Choit + Chan-Ho ]eong1 - Kwon-Hae Cho? - Jin-Uk Lee’ - Tae-Bum Ha® - Houng-Soo Kim®
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Abstract: The requirement of high efficiency and low emission for marine diesel engines
are being enforced because of air pollution and climate change on the earth. In
connection with these, many new technologies are considered. But they are mainly for
new building ship. It is necessary to be concerned about the improvement of engine
performance for existing ship.

In this paper, the simulation program for performance of marine two-stroke diesel
engine was developed to predict the deteriorating performance according to elapsed time
for existing ship. The result was compared with the result of the program named
TOP-CODE which was used by engine maker and checked to be shown good agreement
between them.

Key words: Marine Diesel Engine, Two-Stroke Engine, Performance Simulation,
Filling & Emptying method, Performance Deterioration
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Table 1: Specification of test engine

Engine Model 5S60MCE
Bore / Stroke 600 / 2292 mn
BHP/rpm 2040kW/105rpm
(%(;?) Pme 18.0 bar
) SFOC 170.0 g/kWh
NCR BHlf/r.pm 1530111“g/t0%rpm
(1Cyl) ml -2 bal
SFOC 163.4 g/kWh
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Figure 1: Calculation model of test engine
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Case 1 : C, = Cpg (constant)

Case 2 : if Ly/Dy < 0.25, Cy = 0.3 ~ Cpg
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Case 3 : if Ly/Dy < 0.25, Cy = 0.0 ~ Cpg
if Ly/Dy > 0.25, Cy = Cpr
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Figure 2: Comparison for the flow coefficient effects
of exhaust valve.

Figure 2258 F3A 59 932 7| EEA
oF 2717 B I o] o] wir]fge] vERa
=S ¢ 4 v TOP-CODE $bo] ulwol 93t
o Case 29 A97F £& A& YL &0l

JetE it

Rl o o £
2 % o ow
=
\:OHH_I?&‘&’II}NLRE
B2
O o o
o %y
e o =
rkﬂo—i>
fo He to
n:?ﬂotlé
_E__toﬁ,
349 o%
QQE‘IU
S @
N
> =
Lo fo
D
ot 9
Z s
2
W
o o

(r ue o

g ot
|o
R
>
i
2
N,
rJ
1o
o
N
_‘(Jd
o
tlo

2

L
I
i)
ofl
R
n_?(_ll
3 o
it
uj
oo
_‘(;l,
N
rlo

Jo
o
&
2
f

it
ne
K
2
_O‘L

=

N
-~
o

ol
o
£
A
op

ol
o
3Q
)

Figure 3% 4= &
gy 2= k¥ e ¥stE Blast

&  uEd Aot
TOP-CODE®l <&t
UER I Sle Ao ® st

Table 2: Comparison for calculation results by
mixing factor [3.

Case Air mass | Pcomp | Pmax | Tmax | Pmi
(kg/cyc.) | (bar) | (bar) | (K) | [bar)

TOP-CODE | 1.487 122.6 | 131.0| 1741 | 13.89
B =0.0 1.364 121.9 ]129.7 | 1920 | 13.50

B = Eq.A 1.494 122.8 1130.3 | 1769 | 13.54
B = Eq.B 1.779 129.4 | 136.5 | 1555 | 14.02
B =1.0 2.080 134.3 | 141.1 | 1357 | 14.39
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Figure 3: Temperature variations in cylinder by

mixing factor (3.
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Figure 4: Pressure variations in cylinder by mixing
factor 3.
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Figure 5: Comparison for the volume effects of
exhaust receiver
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Figure 6: Calculation results of pressure variation in
cylinder
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Figure 7: Calculation results of gas flow rate through
port and valve
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Figure 8: Calculation results of pressure variation in
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Table 3: Comparison for calculation results between
TOP-CODE's and Author's

TC-EF

Case Air mass | Ps | Pcomp | Pmax | Tmax F Pmi
(kg/cye.) | (ar) | (bar) | (bar) | (K] %) (bar)
TAP
obg| 1487 | 280| 1226 [13L0{ 1741 | 640 |13.89
AB%H 1485 | 280 | 1228 1301|1775 | 625 |13.54
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