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Torsional Vibration Analysis in Large Two-Stroke Diesel Engines
for Stationary Power Plants.

Jong-Po Park and Heui-Joo Park

Torsional Vibration(H] &

E71%), Diesel Engine(t} " ¢l:2), Mis-Firing Condition( 2} 3}-4 =

3 #}), Uneven Firing Condition(£ 7Y 23}/ #}), Transfer Matrix Method(H 2 & EH)

Abstract

Torsional vibration analysis in a large two -stroke low speed diesel engine and generator system for

stationary power plants is performed to verify that the vibration charac teristics of shafting system meet design
requirements. Our own developed S/W is employed for the analysis, whose results are evaluated comparing
with measurements. Vibration analysis results of the system are presented according to the change of
loading(unload, 100%load, 110% load) and operating(mis-firing, uneven firing) conditions of the stationary

power plants.
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Fig. 1 Load characteristic curves of diesel engines
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Fig. 2 Diesel engine and generator for a stationary
power plant
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Table 1 Specification of 7TK60MC-S engine
Engine type HAJUNG-MAN B&W 7K60MC-S
Output at M.C.R | 18,000BHP - 142.9RPM
Bore diameter 600 mm
Stroke 1650 mm
No. of cylinder | 7ea
MIP 18.0 bar
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Table 2 Calculated natural frequencies

Modes Natural frequencies
Hz CPM
¥ 2.97 177.98
2" 11.73 703.90
31 34.05 2042.95
4 57.78 3466.73
Autospectrum{TV DC) — Current (Magnitude) 49}

Working : Engine+TV(Aun up) : Multi—bufer 1 : Order Analyzey
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Fig. 6 Cascade plot of order tracking of torsional
vibration at fore-end of crankshaft (damper side)
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Fig. 7 Angular amplitudes of calculations and
measurements
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Fig.8 Angular amplitudes at fore-end of crankshaft (unload)

Contiruous Rating

Vibratory Stresses (N/mnif)
1y Wax

40 80 80 100 120 190 180
Engine Speed (RPM)
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Fig. 15 Vibratory stresses at the shaft before No.3 cylinder

Angular Amplitudes (deg.)

o
Y

(No.1 cylinder mis-firing)

T T T T T T T
125 130 135 140 145 150 155 180

Engine Speed (RPM)

Fig. 16 Angular amplitudes at fore-end of crankshaft

Vibratory Stresses (N/mm?

(uneven firing)

T T T T T T
125 130 135 140 145 150 156 160
Engine Speed (RPM)

Fig. 17 Vibratory stresses at the shaft before No.3 cylinder

(uneven firing)



2534 uwEE-

42 AT v|HA 2HAIQ HIEAS

AR HAA ¢AL A Ad™ 23 A,
AboE B4y ZUgtE e £ 4 vk

A Fig. 14 D Fig 155 1 9 449 &3 4
A9 HERF ANAILE bl

o2 A
£ AHey g doe Jgog AGHAA
& Ho AAFAA o 025 £9 H]ERZ0] (.38
T2 Z7eiged, 1% RS EE 28 Nmm® ol
A 30 NmmtE FESS ¢ F A = @
Hd A, B3N B4 5 2 AF
ol #Asidag Jgoz 1 I7|7t F7tstd
SXEY A FHAE FVHAIIL AT
o)

o} % ok,

to X ox A

-

Fig. 16 ¥ Fig. 17-& Ad9 U

dA ¥ EXE ALAIE veErdEL. AA A
ol e AQUy Hg &

+3bar AL F1 gloen olE FF AALgHo
Atstd oF 0.5bar 7} @k wEkA] AAY 7T F
ol 0.5bar & HE ALY zolE Fi 1 AY
t2E EAHZ 0.5, 025, -0.25, 0.5, -0.25, -0.25, -
0.5 3t& HL3vh. AMEFAE d9 »E 49
g 2 B g Uik dde A gle AL
2 nddEg. F AEPANNE FAH T F
7t 8ol BF A 9324 oluyolnz A
FZ2Ho R 7ML BE AT

A AN FA B vE d 5
< AAsglon, FAxg 7 A ABHES ¥
WEE dges vuyg 43 I %

ol N2 Z dXFE st
AR FAL 74 JF F2e FAH) 98
=

ofl
M,
>
‘E‘

H
2
o
2

w g *

i)
it
e
%

se, o] 98 Jge MEAE P
of AAS.

(@) Az A &4 Al Uis v ERNF AL
A3 A4 ) AFAAMY AF Bt §Yol
28 Nimm’2 AR ZAo) & Qo] Qe AL=R
weEY, 110% FFe $4 £ ADY Z3 4
o A B2 FAgoN &R 2 B &

Aol Fol& "art gloh

@) 4¥d 7+ gy Egdel gt Al o5

bar & A}olE Fof AXtsden, 1 Ax A7

A4 &4 A9 3A FHo| gles ¢ 5 Ak
5y MM &A F RPN BT FH

AF BIt 5o B% HAA 87FH ojdlo|mg

A FRALE AL B

Ho
o

rS g

(1) MAN B&W, 1998, “Torsional Vibration Calculation
Program for NT and Unix,” Proc. of Symposium of
Engine Dynamics, pp. 11~49.

(2) J. Jenzer, 1996, “Dynamic Aspects in Diesel Power
Plants with Two-Stroke Diesel Engines,” Warisila New
Sulzer Diesel Technical Paper, pp. 1~28.

(3) M. Paz, 1991, Structural Dynamics Theory and
Computation, Van Nostrand Reinhold.

(4) W. T. Thomson, 1988, Theory of Vibration with
Applications, Prentice-Hall International.

(5) MAN B&W, 1996, “Vibration Characteristics of
Two-Stroke Low Speed Diesel Engines,” Proc. of
MAN B&W Diesel Course 1996, pp. 235~262.

(6) D.C. Hesterman, S. J. Drew, and B. J. Stone, 1996,
“Vibration of Engines Resulting from Torsional
Vibration of Crankshafts,” Proc. of 6" Int. Conf. On
Vibrations in  Rotating Machinery, IMECHE,
pp.713~723.

(7) W. K. Wilsion, 1971, Practical Solution of Torsional
Vibration Problems, Chapman & Hall.

(8) . P, Hortog, Mechanical Vibrations,
McGraw-Hill.

) AEZF, 1997, AR HA7| A7), 5482%
AL, pp. 327~360.

(10) =4 F, 1997, A9
AhE&=d 5.

1956,

AE &8 Ao A,



