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Structural Vibration Analysis of a Large Two-Stroke Engine and
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ABSTRACT

Structural vibration analysis of the stationary power plant system employing a large two-stroke low
speed diesel engine is performed to verify that the vibration characteristics of the system meet design
requirements. The system consists of the diesel engine, generator, and concrete foundation including pile
and soil. The system is modeled in the form of a mass-elastic system of 5 degrees of freedom for
vibration analysis. Excitation moments and dynamic parameters including engine body stiffness, soil
stiffness and damping are identified for the analysis. Results of structural vibration analysis of the system
are presented and compared with measurements in this paper.

¢g: Tilting damping of soil about horizontal axis

s4AMd k,: Transversal stiffness of soil

kb, Transversal stiffness of engine

I, 2 inerti i i . . ,
1,7 2 moment nertia of -y about vertical axis. ki Ttorsional stiffness of soil about vertical axis
I, 2™ moment inertia of me; about horizontal axis

. . . k,,: Torsional stiffness of engine about vertical axis
L,: 2™ moment inertia of m, about vertical axis 2 s &

I, 2 moment inertia of m; about horizontal axis kg Tilting stiffness of soil about horizontal axis

my: Equivalent foundation block + generator mass e Horizontal distance between mass centers
my: Equivalent engine mass h: Vertical distance between mass centers
¢, - Transversal damping of soil 7 Tilting radius of
¢y Transversal damping of engine 6y, 05, 65, v, v, : Generalized coordinates
¢y - Torsional damping of soil about vertical axis [ M]: System inertia matrix
¢p" Torsional damping of engine about vertical axis [C]: System damping matrix
* aael S [K]: System stiffness matrix
239, FFFFTAF) 7T (D} G lized f ;
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Fig. 1 Stationary diesel power plant
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Fig.3 System model for vibration analysis
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= Engine type HANJUNG MAN B&W 7K60MC-S
PN - : Output at M.CR | 18000 BHP (142.9 RPM)
Fe Bore diameter 600 mm
Stroke 1,650 mm
VA MV No. of cylinder 7
MLP 18.0 bar
o Fr c Weight 380 ton
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