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A Study on Heat Loss of Low Speed Large Marine Diesel Engines
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Abstract

In this study it is reviewed how to induce thermo-dynamically and mathematically the heat
transfer coefficient formulas studied & reported for small high-speed internal combustion engines
mainly. And using these formulas it is ensure to fit the calculation value with obtained
combustion pressure data through experiment from low speed large marine diesel engine. Also it
is analyzed that the measured temperatures of cylinder head, liner and piston crown those of the
heat transferred wall area in combustion chamber with load variation. Accordingly, the
characteristic of heat transfer has been grasped by analyzing variously a heat loss through

combustion chamber wall which influence on confidence & economical efficiency belongs to basic

items for internal combustion engines.
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Fig. 1 Schematic of temperature distribution and heat flow across
the combustion chamber wall
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by test value and by Eichelberg Equations, respectively
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Fig. 4 Four periods of the combustion wave propagation
on Spark-ignition engine
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Fig. 5 The second period for Diesel engine
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Table 1 Specification of the Main engine

Article Description Remarks
Type MAN B&W 6L35MC Cylinder Nos.: 6
4560 bhp * 200 rpm * 16.8 kt MCR
Output
3400 bhp * 189.5 rpm * 15 kt NCR(MCR =* 0.85)
Bore 350 2mm
Stroke 1050 mm
Comp. Ratio 15.6
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Fig. 6 Comparison of combustion pressure from part Load to full Load
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Fig. 7 Comparision of rate of heat release by speed fluctuations
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Table 2 The comparison of heat loss to various prediction
equations(The calulated crank angle:IC 49 - EQO 300)
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Fig. 9 Comparision of heat loss rate wite various prediction equations
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Table 3 Specification of the used Low Speed Large Diesel Engine for the Test

Article Description Remarks
Type MAN B&W 12K80MC-S Cylinder Nos.: 12
Output * rpm 55052 bhp * 1029 Standard Type
Bore 800 @ mm
Stroke 2300 mm
Mean Eff. Press. 17.37 kg/cm2

,_j., »
ﬁ‘.

J— ’
'y
|

Fig 11 A typical component temperatures(° C)

at 100% Load of a DI Diesel engine(Bore 500 @ mm,)
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Table. 4 The Characteristic of the amended Atomizer

Nominal No. of hole &
. Remarks
Classification its dia.(mm)
A 6 x ©165 Reference
B 6 * 9165 Mini-sac(HC$} COA#4)
C 6% @165 De-NOx Atomizer
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FEE Y .
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Fig. 12 Distribution of measured temperatures for piston crown
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Fig. 13 Distribution of measured temperatures for exhaust valve
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Fig. 14 NOx measured value with various Nozzle Tips
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Fig. 16 Distribution of measured temperatures for top liner

-150 -



<)

Cylinder liner temp. (

oc)

Cylinder liner temp. (

>

Cylinder liner temp. (

100

FEAYAL B dede) B A7 - 21

(a) Nozzie Type A

Load
—— 100%
{ —®@— 75%
—&— 50%
T ——m
\\-/—--
I —————
A S 0 nd
\\
- A R -
1 1
0 500 1000
Distance from coverfliner boundary {mm)
(b) Nozzle Type B
[ Losd
— - 100%
—— 7%
N —a som

Distance from coverfiiner boundary {mm)

(c) Nozzle Type C

Lowd
[— — - 100%

—o— 7%

- ‘\A\\‘——_‘

L 1
. 500 1o00

Distance from fliner boundary (mm)

Fig. 17 Distribution of measured temperatures for liner
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