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An Investigation of Diagnosis Methods for the Torque Rich Condition of
Marine Diesel Engines Using the Heat Release Rate
and Vibration Acceleration

Minoru Tsuda®"', Hiromitsu Ohta®', Shin-ya Shimokawa™?*, and Kazuyuki Maeda

* 1

This study describes diagnosis methods for the torque rich condition of marine diesel engines. Diagnosis
of the torque rich condition of marine diesel engines was carried out using the generally used performance
data, heat release rate and the vibration acceleration of the cylinder head. The results obtained from the
investigation are as follows: (1) It is difficult to observe the torque rich condition of marine diesel engines
in detail using the boost air pressure, fuel oil consumption or exhaust gas temperature. (2) The torque
rich condition of marine diesel engines can be observed in greater detail using the heat release rate. (3)

By monitoring the vibration acceleration of the cylinder head, the torque rich condition of marine diesel

engines can be observed conveniently and accurately.
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Fig. 1. Overview of the Test Engine.

Table 1 . Specifications of the Test Engine

Engine Type : 4—storoke DI, Turbocharged
Number of Cylinder 4
Cylinder Bore mm 110
Piston Stroke mm 125
Max. Power kw 103
Engine Speed rpm 2400
Max. Pme MPa 1.1
Fuel Inj. Nozzle 5%X032 mm
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Fig. 2 . Indicated diagram.
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Fig. 3 . Change in Quantity of Heat Release and Heat Re-
lease Rate with Engine Load.
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Fig. 4 . Relationship between Engine Load and Boost Air
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Fig. 9. Power Spectrum at 75% Load of 2181rpm.
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Fig.10. Enveloped Spectrum at 75% Load of 2181rpm.
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