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Abstract: Diesel engines are widely used as power supplies for isolated islands as well as emergency power supplies
for large-capacity power plants because of their rapid response to operation, high reliability, and good durability.
However, diesel engines are also vulnerable to damage or degradation of reliability when high levels of vibration are
generated in them. This paper shows experiments and analysis for the determination of the causes of high-vibration
phenomena in large-scale diesel engines, which have experienced various power decreases over several years because
of the high levels of vibration. The main cause of the vibration is identified as the resonance created by the torsional
vibration of its crank axis, and the appropriate countermeasures that were designed worked well when applied in field
tests.
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(c) X-mode

(b) L-mode

Fig. 2 Structure of diesel engine

Fig. 1 Vibration mode of diesel engine structure



Table 1 Engine specification

Power(kW, MCR) 10,450
No. of cylinder 7
Engine Firing order 1725436
Dia. of crank shaft(mm) 670
Weight(ton) 350
No. of pole 52
Generator | Rotor Diameter(mm) 73,000
Weight(ton) 34.7
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Table 2 Result of vibration measurement

. . Mag.(mm/s, 0-p)
Location Direct
@ Freq.(Hz) OA
Cy L 9.25 8.5 9.9
Engine | #7 H 925 | 25 25.5
body | ¢y | L 255 | 42 | 85
#1 H 9.25 7.2 9.2
L 23.0 5.5 8.3
T/C

H 9.25 43.9 44.8

10!

25.4Hz
23.9mm/ s,rms

|

9.25Hz
14.0mm/s,rms

Velocity(cm/ s,rms)

Front Fore OA : 12.7mm/ s,rms
Rear Center OA : 26.31mrr/s,rims

10 T T T T T T T T T T T T
0.0 23 46 6.9 9.2 11.5 13.8 16.1 18.4 20.7 23.0 25.3 27.6 29.9

Frequency(Hz)

Fig. 4 Comparison of vibration for front/rear side
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Fig. 5 Vibration level at 7 cylinder for engine load.
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Crank shaft

Fig.
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Fig. 7 Torsional vibration for engine shaft
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Fig. 8 Engine body vibration at 7 cylinder side
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Fig. 9 FEM model of diesel engine



(a) Result of modal test
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(b) Result of FE analysis
Fig. 10 Comparison of modal test and FE analysis
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(b) Vibration result after modification

Fig. 13 Comparison of vibration result at T/C support
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Fig. 14 Comparison of vibration result at engine body
(front side)
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