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A Case Study on the Engine Body Vibration Characteristics of Generator Set consists
of Engine-resilient-mounted, Generator-rigid-mounted and Flexible-coupling
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ABSTRACT

Recently the demand for natural gas as clean and safe energy due to concerns about global warming
and interests in green ship is increasing. The dual fuel(DF) engine, one of environmentally friendly
engines, is preferred for general merchant ships and power plants as well as LNG carriers. This is for
the reasons of having higher efficiency and lower nitrogen and sulfur oxides emissions by operating on
LNG fuel with a small amount of light fuel oil.

In this study, the engine body vibration characteristics of 12V50DF in a generator set with
engine-resilient-mounted, generator-rigid-mounted and flexible-coupling configuration are investigated
through theoretical analysis and comprehensive vibration measurement. This analysis showed the dynamic
behavior of engine excitation forces and seismic waves. And the suitable countermeasures for reducing
vibration and safe operation are proposed.
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Fig. 1 Coordinate of resilient mount
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Table 1 Specification of the generator set ——Xdlacomet |
Zo~ Viisplacement
4 | —a—Zdisplacement| y . B
Type Vulkan 625620 Eom "“ummﬂ-—“ﬂ. \*\‘
Fleible M.O.I(total). 979 kg'm §°'°°9
coupling D|an_1eter><VV_|dth 1,710 x 1,064 mm gom
Torsional stiffness 1,400 kKN-m/s g
Weight 3,130 kg © o003
Type 12V50DF(V Type)
Cyl.borexstroke 500x580 mm P s
Power at MCR 11,400 kWx514 r.p.m. Engine speel(r.p.m)
Reciprocating mass _} 535.7 kg/cy"_ Fig. 4 Displacement amplitude of vibration check
Engine | Firing order 153624 with A, B bank int i i iofiri iti
firing interval 45° point in one cylinder misfiring condition
Conn. ratio(r/l) 0.364 00
Crankshaft diameter | 450 mm o0l | o Y aynamie foree
No. of cylinder 12¢ea o] Temmetese]
Weight(dry) 188 ton 00 ,//
Type B225X14 .
No. of poles 14 ea 200
Idling speed 480 r.p.m. 200
Generator | Dia of rotor/shaft 1,812/315 mm 100
Weight of rotor 25.33 ton oksseessssereneereee T
Length of spider 1,350 mm R O
M.O.I for rotor 9101 kgm’ e
Fig. 5 Dynamic force of resilient mount No.
Table 2 Natural frequencies of the system 54 in one cylinder misfiring condition
. - — .
?1/ir|e Etiro%t ion Er eaa lEeL:\ Crya | Excitation Remarks ) . zgiﬂliiiiiﬁiﬁi
Longitudinal 307.9 N
Transversal 223.9 E ’ ‘
Vertical 613.8 £ o
Rolling 680.1 Torsional ;5 Y
Pitching 583.0
Yawing 3709 *
. | | | |

o 2 4 6 8 10
Time(sec)

Fig. 6 Displacement of resilient mounts No.
54 by N-S direction of El centro earthquake

}— PCB Laser tacho
Samsung NT700z NI DAGE NI 9215

with EVAMOS sfw 7194

Accelerometer
PCB 356A16 (3 axises)

Fig. 2 Overview for
12V50DF engine

—{ velocity transducers
NI 9215 — (xy)
PCB V0626401

Laser torsionmeter
NIS715 polytec OFV400, 4000

Laser vibrometer
Polytec PDV 100
Gap sensor &

FV converter
AEC PUR0 &
ONNOSOKKI FV 1300

-

Fig. 3 Resilient mounts arrangement
for case study engine

Fig. 7 Equipment arrangement for vibration
measurement
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Fig. 8 Measured transversal vibration level
at aft-top center of case study engine
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Fig. 9 Order analysis of transversal
vibration at aft-top center of case study engine
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Fig. 10 Measured vertical vibration level at
aft-top center of case study engine
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Fig. 11 Order analysis of vertical vibration
at aft-top center of case study engine
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Fig. 12 Generator vibration mechanism
generated by engine vibration
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