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Correction of TDC Position for Engine Output Measuring in Marine Diesel
Engines
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Abstract: The accurate engine output is basically one of important factors for the analysis of engine
performance. Nowadays in-cylinder pressure analysis in internal combustion engine is also an indispensable
tool for engine research and development, environment regulation and maintenance of engine. Here, it is
essential more than anything else to find the correct TDC(Top Dead Center) position for the accuracy of
engine output for diesel engine. Therefore this study is to analyze affecting factors to TDC position in
2-stroke large low speed engine and to suggest new method for determining correct TDC position. In the
previous paper, it was mentioned that the accuracy of engine output is influenced by the determination of
exact TDC position, and that 'Angle based sampling' method is better than 'Time based sampling' method in
terms of precision. It was confirmed that there is 'Loss of angle, which is a difference between
compression pressure peak and real TDC caused by heat loss and blow by of gas leakage. Consequently we
invented new method, called "An improved method of time based sampling”, which can obtain the correct
engine output. The results by this method with compensating loss of angle was shown the same result by
the 'Angle based sampling' method in encoder setting cylinder. This study is to suggest the new measuring
method of exact engine output, and to examnine the reliance on the outcome.

Key words: Lage low speed diesd engine, Loss of angle, Angle based sampling, Time based sampling, TDC
(Top Dead Center)
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Figure 1. Schematic diagram of exprimental appratus

Table 1: Specifications of test engine

Item Speification
A
Engine Type |32i-§é|0k§ﬁg?nrglvevi?ﬁt ITn/gC
NO. of Cylinder 6
Bore/Stroke 420/1360 mm
MCR 8130BHP/176rpm
NCR 6911BHP/167rpm
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Table 2: Specifications of used encoder

Item Specification
A
Type D23SR15
Source Power DC24v
Plug/Rev. 360
Output A, B, Z
Tolerance 0

Figure 2= 14 A4
HE Uepd Zle)th

Flgure 32 10709 FHE A& el 9

AAs7 918kl ¥ &3 (Smoothing)

GERTE 2HE HAFT Jrh FEse vy

Lol2E

2 () 22 33 HPstzE Aeskin
P=(F_ +20+F )4 @
T3 ZHE 4 AEE olgste AF4H

dg
St
AHHEES 4 (29 Stirlingd B34S o]
]
dp 1
@:E(Pi—z_"g(gﬂ_ﬁ—l)_ﬁJrz) @)
o714 wolz AAE 1T HEshE 103 At
ek
1204 -
120rpm
100 £ 130rpm
FoA 150rpm
Fameds \ =ses 160rpm
B0 . 167rpm
g )
€
g
o

Crank angle(®* CA)

Figure 2: P-© Diagram for No.1 cylinder at each
engine speed
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Table 3: Comparison of Outputs by two sampling

methods at each rpm
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