
Torsional vibration calculation Date: 03.11.2025
Input data combustion engine
Manufacturer engine : KHD
Engine typ: BV9M628
Power at full load: 1.735 kW
Engine speed: 900 1/min
Engine concept:: Inline engine
Amount of cylinder: 9
Middle effective pressure pe 25,55 bar
Combustion process: Diesel
Working methode: four stoke engine
Compression ratio: 18,50
Piston diameter: 220,00 mm
Piston stroke: 280,00 mm
Push rod-ratio: 0,26
Crank radius: 140,00 mm
connection rod lenght: 532,32 mm
Total displacement engine: 0,01 m³ VH 0,0957934 m³ 10.643,72 cm³
Stroke volume: 0,001 m³
Average piston speed: 8,40 m/s
Internal friction pressure in the engine: 1,40 bar
Average torque 19.476,14 Nm
Lightweight connecting rods and pistons 47,80 kg

Key to the spring-mass system
i = location of the component's moment of inertia
Component = component of the vibrating system
Teta = moment of inertia of the component in kgm²
cT = torsional stiffness of the connecting element between two components, in Nm/rad
D wave = damping in the shaft assembly between two components, in Nms/rad
D-i = Damping within the component itself in N·m/rad
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Torsional vibration calculation Date: 03.11.2025
Input: Spring-mass system
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Torsional vibration calculation Date: 03.11.2025
Harmonic Analysis: Gas Power Diagram for a Single Cylinder (cK-Werte berechnet Mittels Fourier Analyse)
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Torsional vibration calculation Datum: 03.11.2025
Harmonic Analysis: Gas Power Diagram for all Cylinder (cK-Werte berechnet Mittels Fourier Analyse)
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Legende:
Dämpfer torsional vibration damper
Motor KW Zapfen n crankshaft cylinder no. N
Schwungrad flywheel
Kupplung elastically coupling
Generator alternator shaft
Massenträgheit mass inertia
Drehsteifigkeit torsional stiffness
rel. Dämpfung rel. damping
abs. Dämpfung abs. damping
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Torsional vibration calculation: Date: 03.11.2025
Output mech.: 1.735 kW Start-up with constant motor torque until full load

Normal operation/Intermittent operatio

n

Component: engine crankshaft KHD BV9M628 x
Power in KW engine speed Mwi Normal Tau Normal Mwi intermitte

nt m. D

Tau intermittent
180 100 12.756 9,93 17.438 13,58
250 131 14.768 11,50 18.479 14,39
380 200 15.376 11,98 21.699 16,90
500 263 23.402 18,23 26.739 20,83
580 300 6.703 5,22 14.240 11,09
650 338 4.305 3,35 12.054 9,39
760 394 6.133 4,78 13.154 10,24
960 500 9.800 7,63 15.674 12,21

1.150 600 20.819 16,21 24.032 18,72
1.350 705 8.849 6,89 17.457 13,60
1.500 788 9.539 7,43 20.540 16,00
1.650 850 10.409 8,11 22.172 17,27
1.735 900 11.434 8,91 27.152 21,15
1.830 950 13.100 10,20 30.286 23,59
1.830 1.000 15.462 12,04 29.571 23,03
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Torsional vibration calculation: Datum: 03.11.2025
Output mech.: 1.735 kW Start-up with constant motor torque until full load

Normal operation/Intermittent operatio

n

Component: coupling KHD BV9M628 x
Power in KW engine speed Mwi Normal Tau Normal Mwi intermitte

nt m. D

Tau intermittent
180 100 12.383 16.455
250 131 21.847 24.492
380 200 19.770 28.474
500 263 53.438 57.102
580 300 27.736 34.751
650 338 12.993 23.734
760 394 7.111 18.461
960 500 3.859 14.461

1.150 600 3.632 12.992
1.350 705 1.430 7.981
1.500 788 1.375 7.120
1.650 850 1.263 7.406
1.735 900 1.221 8.703
1.830 950 1.230 9.364
1.830 1.000 1.267 9.898
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Torsional vibration calculation: Date: 03.11.2025
Output mech.: 1.735 kW Start-up with constant motor torque until full load

Normal operation/Intermittent operatio

n

Component: alternator shaft KHD BV9M628 x
Power in KW engine speed Mwi Normal Tau Normal Mwi intermitte

nt m. D

Tau intermittent
180 100 10.976 9,59 14.555 12,71
250 131 19.614 17,13 21.930 19,15
380 200 17.732 15,49 25.492 22,26
500 263 48.503 42,36 51.721 45,17
580 300 25.473 22,25 31.682 27,67
650 338 12.082 10,55 21.744 18,99
760 394 6.787 5,93 17.028 14,87
960 500 3.984 3,48 13.623 11,90

1.150 600 4.541 3,97 13.185 11,51
1.350 705 2.045 1,79 8.440 7,37
1.500 788 1.934 1,69 7.549 6,59
1.650 850 1.771 1,55 8.141 7,11
1.735 900 1.746 1,52 9.255 8,08
1.830 950 1.877 1,64 10.049 8,78
1.830 1.000 2.094 1,83 10.668 9,32
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Torsional vibration calculation: Date: 03.11.2025
Clutch engagement as the engine speed increases: 263 1/min 500 kW
Typ of coupling: MMG16000 Element NN 65 °Shore
Calculation result for coupling selection: Data for coupling
Engine power red. 444 Nm Rated torque of the coupling
Operating torque of the motor/system 16.137 Nm 160.000 Nm
Engine speed 263 rpm
Capacity utilisation (%) 10,09%
for calculation selected li in m 608 m
Torsional stiffness 1.645.548 Nm/rad

Operating mode Engine normal operation

Operating torque of the clutch is sufficient permissible
Rated torque under operating conditions, including impact and t

emperature factors

23.076 Nm
Coupling engagement % 14,42%

max. speed 910 1/min permissible

Maximum torque of the coupling permissible Maximum torque of the coupling
Maximum torque calculated 72.982 Nm 436.364 Nm

Permissible alternating torque +/- 65.909 Nm maximum alternating torque
Continuous alternating torque during operation +/- 56.844,85 Nm 48.000 Nm
Coupling engagement 86,25% at n L 600 rpm

permissible
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Torsional vibration calculation: Date: 03.11.2025
Clutch engagement as the engine speed increases: 900 1/min 1.735 kW
Typ of coupling: MMG16000 Element NN 65 °Shore
Calculation result for coupling selection: Data for coupling
Engine power red. 1.735 Nm Rated torque of the coupling
Operating torque of the motor/system 18.409 Nm 160.000 Nm
Engine speed 900 rpm
Capacity utilisation (%) 11,51%
for calculation selected li in m 591 m
Torsional stiffness 1.691.361 Nm/rad

Operating mode Engine normal operation

Operating torque of the clutch is sufficient permissible
Rated torque under operating conditions, including impact and t

emperature factors

26.325 Nm
Coupling engagement % 16,45%

max. speed 910 1/min permissible

Maximum torque of the coupling permissible Maximum torque of the coupling
Maximum torque calculated 19.622 Nm 436.364 Nm

Permissible alternating torque +/- 35.629 Nm maximum alternating torque
Continuous alternating torque during operation +/- 1.213,36 Nm 48.000 Nm
Coupling engagement 3,41% at n L 600 rpm

permissible
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Torsional vibration calculation: Date: 03.11.2025
Clutch engagement as the engine speed increases: 900 1/min 1.735 kW
Typ of coupling: MMG16000 Element NN 65 °Shore
Calculation result for coupling selection: Data for coupling
Engine power red. 1.542 Nm Rated torque of the coupling
Operating torque of the motor/system 16.363 Nm 160.000 Nm
Engine speed 900 rpm
Capacity utilisation (%) 10,23%
for calculation selected li in m 606 m
Torsional stiffness 1.649.997 Nm/rad

Operating mode engine intermitted operation

Operating torque of the clutch is sufficient permissible
Rated torque under operating conditions, including impact and t

emperature factors

23.400 Nm
Coupling engagement % 14,62%

max. speed 910 1/min permissible

Maximum torque of the coupling permissible Maximum torque of the coupling
Maximum torque calculated 25.068 Nm 436.364 Nm

Permissible alternating torque +/- 35.629 Nm maximum alternating torque
Continuous alternating torque during operation +/- 8.704,70 Nm 436.364 Nm
Coupling engagement 24,43% at n L 600 rpm

permissible
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Torsional vibration calculation: Date: 03.11.2025
Waveform first order 1 Omega = 123,47 1/sec n = 1.179,05 1/min

Start-up time of the Gen Set
Start-up time T A 2,32 s
0 - operating speed n 900 1/min
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Torsional vibration calculation: Date: 03.11.2025
Vibration amplitudes during passing resonancy area 263 1/min 500 kW
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Torsional vibration calculation: Date: 03.11.2025
Vibration amplitudes during normal operation at nominal speed 900 1/min 1.735 kW
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Torsional vibration calculation: Date: 03.11.2025
Vibration amplitudes during full speed/ 1 cyl. Off-operation 900 1/min 1.735 kW
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