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A Study on the Engine Body Vibration Controls
of Large Scaled Low Speed Diesel Engines

Don —Chool Lee, Jung — Man Kim

Abstract

The X - mode vibration is usually seen in large scaled low speed diesel engines having
more than 8 cylinders. This X - mode vibration produces additional vibration to the engine
body itself and to the closed buildings around the engines. In order to control this additional
vibratory forces, some consideration should be taken. .

In this study, three kinds of controlling methods for the X — mode vibration of the engines
used in ships or power plants are introduced. (1) The first consideration is to change the
firing order of the engine in order to control the X - moment of engine appropriately. (2) As
the changing of natural frequency of the X - mode vibration by the hydraulic top bracing has
the limit, for the countermeasure of this, the second one is to keep engine operation away
from the resonance area by applying a semi - adaptive control to the hydraulic top bracing.
(3) As a third consideration, the vibrations of the engines and the adjacent structures for the
diesel power plant were controlled by counterbalancing the vibratory forces from the two
engines working in parallel with a top bracing and a synchrophaser.

By introducing the above three methods to the controlling of the X — mode vibration of

engines, the vibrations of engines and its adjacent structures were satisfactorily decreased.
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Table 1 Firing angles of the 10L80MC propulsion engine. (Unit : deg.)

Cylinder No. Case A Case B Case C
Before modification(even) After modification(even) Alternative(uneven)

1 0 A .
2 216 252 254.4
3 144 108 115.8
4 72 216 228.7
5 288 144 141.7
6 108 394 3441
! 252 72 825
i 324 36 36.3
9 36 180 185.2

10 180 288 289.0

Table 2 X - Moments of the 10L8OMC propulsion engine. (Unit : kNm)

Order Case A Case B Case C

1st 457 603 274
2nd 0 20 1 Table 3 2nd unbalance moments of the
3rd 959 1,675 1,609 10L 80MC propulsion engine.
4th 0 869 1,434 (Unit : kNm)

5th 4,824 229 114 Case 2nd unbalance moment
6th 0 463 775

A 0

7th 666 1,703 1,294 B

8th 0 51 177 926

9th 19 35 68 C 427
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Fig.1 X-mode vibration of the engine
column structure.
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Fig. 2 Measured 7th order transverse vibration for
the 10L80OMC engine

: ABS rule for continuous running
o—=o : Calculated vaolues
»—x : Meosured values

o - T
S
)
<
o
) c
ser 3 ]
z o °
™
o «
2
oot EI
oo E
~ o~ -—
> 5
ool °l
53 .
=
[
o o
> -
o L "
60 70 80 90
Engine speed (r.p.m)

Fig.3 Vibratory torque at the intermediate shaft
with 10L8OMC engine.
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Fig.4 Outline of hydraulic top bracing.
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Fig.5 Measured 7th order transverse
vibration at the top - aft of the 10K90MC
engine.
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Fig. 6 Measured 7th order vertical vibration at
the turbocharger seat of the 10K90MC
engine.
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Fig. 7 Layout of the diesel power plant and adjacent buildings.
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Fig.8 Block diagram for the phase adjustment of X - mode vibration.
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Fig. 9 Measured 6th order vibration levels(%) Fig. 10 Measured 6th order vibration levels(%)
at the top - aft. of No. 1 engine during at the top — aft of No. 2 engine during
the phase adjustment. the phase adjustment.
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Fig. 11 Measured 6th order vibration levels(%) Fig. 12 Measured 6th order vibration levels(%)
at the foundation of turbine during the at the 2nd floor of the main office
phase adjustment. during the phase adjustment.
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1. Maximum vibration level at the main office before top bracing(TB) and synchrophaser(SP)
installation.

2. Minimum vibration level at the main office before TB and SP installation.

3. Maximum vibration level at the main office after TB and SP installation.

4. Maximum vibration level at the main office after TB and SP installation.

5. Final vibration level after TB and SP installation and optimized phase adjustment.

Fig. 13.Measured 6th order vibration levels(%) for the diesel power plant.
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