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Abstract

Two stroke low speed diesel engines are used as a power supplier not only for marine vessel but
also diesel power plant with a benefit of its higher mobility and durability than the other thermal
engines. However, there are some disadvantages such as the bigger vibrating excitation forces
generated by high combustion pressure in cylinders which various kinds of vibrations are caused.
In this paper, it is theoretically studied to control engine body vibration using dynamic vibration
absorber. As an actual case, dynamic absorbers are designed for controlling X-mode vibration of
9K80MC-S engine on the diesel power plant and its performance is identified by the vibration test
both in shop and site
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Fig. 3 Vibration model of dynamiec vibration
absorber(DVA) attached to diesel engine
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Table1 Specification of the 9KBOMC-S power

stationary engine.

Type 9K80MC-S

Cy.bore x stroke 800 x 2,300 mm

Power . 41,670bhp

Synch. speed . 013.4rpm

Pmi 18.2 bar

Reciproc. mass 12,381 kg/chl

Engine Firing order 1-6-7-3-5-8-2-4-7

Conn. ratio(r/1) 0.394

No. of cylinder 9ea

Idling speed 50 rpm

Dia of crk. shaft 872 mm

Torsional damper Holset 2770 X 460

Weight 983 ton(dry)

Dia of rotor . 8,856 mm

Min. dia of shaft 870 mm
Generator M.O.I (rotor) 3,200 T - m?

Weight(rotor) 288 Ton

No. of poles 58

Table 2 X-moment of 9K8OMC-S engine at 100%
load and 103.4 rpm

Order X-moment Phase angle
(kN-m) (deg.)
1 413.6 132.5
2 39.2 134.0
3 1301.1 ‘ 165.9
4 963.0 151.2
5 788.4 165.6
6 1733.6 ' 116.0
7 75.2 14.4
8 37.3 -156.8
9 28.9 127.9
10 13.9 46.8
11 8.8 -138.7
12 68.1 101.7

Table3 Specification of dynamic vibration absorber

for tne 9K8OMC-S engine
Total weight (kg) 4,000
Wgt of moving part (kg) 2,000
Size(Width x Height

1.351x 1,540 x 427
x Thickness) (mm)

Allowable max. displ.

23
of spring (mm)
No. of spring 12
Tuning frequency(Hz) 10.34
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Table 4 6th order X-mode vibration of engine at

103.4 rpm
Load(%) Engine cyl DVA moving
frame-fore(mm/s) part(mm/s)
0 1.64 64.09
20 2.25 69.72
40 2.60 76.57
60 6.81 96.25
80 7.60 123.33
100 8.89 179.22
110 6.14 174.56
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