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A Study on the Vibration Control of the Engine Body and
Shafting System for a Large Scale Diesel Engine

Lee. Don-Chool - Kim, Ue-Kan

Abstract

Nowadays the tendency of development in a large scale diesel engine is d high
power rating design for reducing the amount of the fuel conwmption and
installation cost, super-long-stroke for increasing the propulsion cfficiency of the
propeller, super-sizedization for the large-sized container ships and P.T.O (power
take off) / P.TI(power take in} system for reducing the operation cost of the
engine. In this reason, the shafting system of the large scale diesel engine is
getting complicated such that 1t 1s impossible to control the vibration in a sunple
way as before.

This paper is to accomplish the ¢ yptimal design which reduces the vibration of «
large scale diesel engine by varving the natural frequency, engine oxcitation
sources, and damping adjustment. To show the validity of the vibration control
method presented in this paper, the computer simulation was performed, and it was
compared to the experimental results with manufactured engine.

Especially, a case of vibration control of the propulsion shafting system with the
12KOOMC-C engine was shown changing the cvlinder firing order, attaching the
tuning damper, and applying comi-active control with the hydraulic stay cte. Ry

the proposed control methods, oood results reducing the vibration were obtamed.
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Table 1 Typical firing orders for the 12K90MC-C propulsion engine.

Case Firing order Remarks
A 1-12-5-7-3-11-4-9-2-10-6-8 MC engine
B 1-56-12-7-2-6-10-8-3-4-11-9 RTA engine
C 1-8-12-4-2-9-10-5-3-7-11-6 Alternative 1
D 1-11-9-4-2-12-7-5-3-10-8-6 Alternative 2
E 1-12-2-10-4-8-6-7-5-9-3-11 Alternative 3

Table 2 X-moments of the 12K90MC-C propulsion engine.

(Unit : kN m)
Order e A B, C D ) E
3rd 1656 | 4102 | 3752 184 |
4th 1883 1883 1883 0
5th 0 0 0 3798
6th 6209 0 2740 6209
7th 0 o | o0 1461
8th 433 443 443 0
9th 452 1120 1025 50
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Table 3 TFiring angles for the 10K90MC-C propulsion engine.
(Unit : deg)

‘ Before | After | Alternative | Altemative
Cylinder | modification | modification . (uneven) . (uneven)
No. | (even) | (even) ‘ |
ot Case Al i1 Case B [ - Case C | - Case D
1 0 | 0 | 0 | 0
2 716 Gt i 504 2536
3 | 144 ‘ 108 1 1158 ! 114.5
R T R T -
500 ww AT 1393
6 1 s 1 3413wl 337
7 252 (O B K
8 wpio a6 363 s
o w1 w0 sz 180.9
10 130 288 ; 289.0 2798

Table 4 “nd unbalance rmoments for the TOKQOMC-C propulsion

Crgine. (Unit - kN -m)
Case ; 2nd unbalance moment
A | 0
B 2188
C 402
D 52
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Fig. 1 75th vibratory torques of crankshaft
for the 51.28/3214 auxiliary engine.
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Fig. 2 Branched propulsion shaltling system.
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Fig. 5 Calculated thrust variation forces of thrust bearing
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Fig. 6 10th order vibratory torques of crankshaft
for the 10K9OMC-C propulsion engine.
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Fig. 9 Transeverse vibration of engine forward top

for the 6S50MC propulsion engine.

WITHOUT LONGITUDINAL STAY OF HYDRAULIC

o—eo : WITH LONGITUD INAL STAY OF HYDRAUL IC
*—x : ACTIVE BOUNDARY CONTROL
8 T H 4
ot g
5
O
" 2 7]
3
2
2t o
(@]

0

1 1

70

80 90 100 110
Engine speed (rp.m.)
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