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An Experimental Study of T-mode Vibration on the Diesel Power Plant

olEE - HEHZ - M EAT - A"

D. C. Lee, T. K Nam, Y. C. Bae and Y. H. Kim

Key Words : Diesel power plant(tid A4), Resonance(F3), T-mode vibration(T-mode %), Torsional vibration(¥|E@ 2
%), Vibratory torque(ZF E3)

ABSTRACT

Nowadays, diesel power plant using low speed two stroke diesel engine is widely used in islands and restricted areas.
Considerations were given to its-benefit of high thermal efficiency, reliability and durability compared to the other prime
movers. However, various types of engine vibration affect neighboring buildings to their structural vibration. For this, diesel
power plant are held liable for the troubles caused by these vibration.

These are mainly due to the X- and H-type engine vibrations which are excited by the X- and H- guide force moment.
Authors have identified a structural vibration of new pattemn called ‘T-mode vibration’ due to the torsional vibration of
shafting system. In this paper, T-mode vibration is analyzed through an experimental method based on the global vibration
measurement.
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Fig. 1 H, X and L-mode vibrations of two
stroke low speed diesel engine
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Fig. 2 Relevant amplitude of T-mode vibration
for stational engine

Fig. 3 Lumped masses of diesel
engine and foundation
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Table 1 Specification of the 7K60MC-S generator set

M.OI for casing 2

(Moment of inertia) 230 kg - m
Torsional | MO for ring 4815 kg -m’
damper DiameterxWidth 2,450 x 350 mm

Damping 489 kN - m/s

Weight 7,990 kg

Type TK600MC-S

Cyl.borexstroke 600%1,650 mm

Power at MCR 10,450 kWx1385 rpm

Recip./rot. mass 5425/3,733 kg/cyl.
Engine Firing order 1-7-2-5-4-3-6

Conn. ratio(r/1) 0.364

Crankshaft diameter | 670 mm

No. of cylinder Tea

Weight{dry) 350 ton

Maker Medensa

No. of poles 52 ea

Idling speed 70 rpm
Generator | Dia of rotor/shaft 73,000/720 mm

Weight of rotor 34.7 ton

Thickness of rim 150 mm

M.Q.I for rotor 2355 ton - m’

108 sy 0t [ —e—NodeNodt
N s, | —®—Node.No2
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Fig. 4 Vibration mode for torsional vibration
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Fig. 5 Additional stress between cylinder No.4 and No.3
in full load condition
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Fig. 6 Additional stress between shaft and generator
in zero load condition
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Fig. 7 Additional stress between cylinder No.4 and No.3
in full load condition
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Fig. 8 Additional stress between shaft and generator
in full load condition
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Fig. 9 Schematic diagram for global vibration measurements
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Fig. 10 Engine speed during vibration test of engine
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Fig. 11 The torsional vibration of cylinder No. 7(laser
torsionmeter) during engine starting-up and zero load -
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Fig. 12 The axial vibration of Cylinder No. 7
during engine starting-up and zero load
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Fig. 13 The transverse vibration of engine top fore
during engine starting-up and zero load
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Fig. 14 The transverse vibration of engine top center
during engine starting-up and zero load
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Fig. 15 The transverse vibration of engine top aft
during engine starting-up and zero load
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Fig. 16 The transverse vibration of turbocharger
during engine starting-up and zero load

Table 2. The 4th order additional stresses of
synchronized speed(138.5 rpm) and full load

Description Measured Calculated
value (IN/mm) value (N/mr)
Angular velocity | 157.7 mrad/s
(F-V converter) | (1588) mrad/s 12758 mrad/s
Crank shaft 138 9.06
Generator shaft 474 334

Table 3. The transverse vibration of engine top of
synchronized speed(1385 rom) and full load

Measuring The ve]ociFy a{nplitm.ie
.. of transverse direction{unit : %)

position 4th 7th
Top fore 100.0 222
Top middle 555 194
Top aft 388 232
Turbocharger 2720 388
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