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Estimation of Engine Output for Marine Diesel Engines
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Abstract: To obtain the engine output correctly is basically very important factor for estimating a engine
performance. But, it has been reported that the IHP measured from electronic indicator such as MIPS(Mean
Indication Pressure System) has a deviation compared to mechanical indicator. It was reported by authors
that the uncertainty of crank angle for TDC position could be one of the reasons. In this paper, the
uncertainty of crank angle for TDC position and its influence to engine output were investigated
respectively about M/E and G/E for marine diesel engines. For the purpose, two sampling methods of
pressure in cylinder were considered which were 'angle base sampling' and 'time base sampling'. Angle base
sampling is real crank angle acquired from angle encoder which is attached to crank shaft and time base
sampling is crank angle calculated by detected revolution with Z-pluse of encoder. Time base sampling is
same method of MIPS. This paper concluded that time base sampling method is not suitable for obtaining
the output of marine diesel engine on board because of instantaneous speed variation and load fluctuation.
Also it is verified that the variation of engine speed by load fluctuation should be one of reasons
additionally in case of M/E.

Key words: Marine diesel engine, Engine performance, Electronic indicator, Mechanical indicator,

Engine output, TDC
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Table 1: Specifications of Test M/Es

Item Specification

A B

2-Stroke, single acting

Englne TYPC Diesel Engine with T/C

NO. of Cylinder 6

Bore/Stroke 420/1360 mm 350/1050 mm

MCR 8130BHP/176rpm | 4000BHP/200rpm

NCR 6911BHP/167rpm | 3400BHP/190rpm

Table 2: Specification of Test G/E

Item Specification
. 4-Stroke, single acting
Engine Type Diesel Engine with T/C
NO. of Cylinder 5
Bore/Stroke 225/300 mm
Output 725 BHP at 720 rpm
gty eta A #3657 A45, 2011. 5 / 437
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Table 3: Specification of Encoders

Item Specification
A B
Type D23SR15 E6C2-CWZ6C
Source Power DC24vV DC 5V~24V
Plus/Rev. 360 720
Output A B Z A B Z
Tolerance 0 1/4T
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Table 4: Calculated IHP of G/E for 75% load

Angle Base Time Base

1 101.15 106.81

2 99.55 111.16

102.71 113.32

Ave. 101.14 110.43
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Table 5: IHP of Engine B

Angle Base Time Base
528.94 478.15
2 522.36 548.85
523.80 533.85
Ave. 525 520
Table 6: IHP of Engine A
Angle Base Time Base
150rpm 643.96 754.16
151rpm 666.69 719.43
152rpm 653.98 679.82
153rpm 649.11 704.96
Ave. 654.6 714.6

Table 7: Difference of TDC position difference of 1 rpm
by time base sampling

m| S sec sec/ diff. | diff.
P /rev. /deg. 180deg. | (sec) |(deg.)
151 0.397 | 0.00110 | 0.20000
0.00132| 1.20
150 | 0.400 | 0.00111 | 0.19868
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