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Research of Vibration Criteria of Diesel Engines in Naval Craft
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ABSTRACT

Vibration of diesel engines in naval vessels causes structure vibration which is significant under water
radiating noise source under CIS (Cavitation Inception Speed). So managing the vibration level of diesel
engine is important for survivability and also durability of naval vessels. Therefore, in this research, a
vibration criterion which is applied for Korean naval vessels are reviewed. It is compared with the DNV,
ABS and merchant ship’s diesel engine criteria. And also vibration data of three Korean naval vessels are
analyzed. As a result, reasonable criteria of diesel engine vibration and shipbuilding standards are suggested.
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Table 1 Main propulsion system of vessell

Table 5 Diesel engine vibration criteria for merchant ships

Engine Model Specification
DE: 20V956TB82 DE: 3865kW, 5256PS, @1500RPM

DG: 12V396TES4 DG: 1035kW, 1408PS, @1800RPM

Table 2 Main propulsion system of vessel2

Engine Model Specification
DE: 12V1163TB83 | DE: 3600kW, 4896PS, @1250RPM

DG: 8V396TES4 DG: 790kW, 1074PS, @1800RPM

Table 3 Main propulsion system of vessel3

Specification
DE: 16V1163TB96

Engine Model

Engine Model

Engine maker | velocity(mm/s)

B&W 25mm/s peak
Wartsila 28mm/s r.m.s
Table 6 Diesel engine vibration criteria for
merchant ships(DNV)
Diesel engines < 200rpm

Displacement Velocity
Vertical Imm 10mm/s
Longitudinal Imm 10mm/s
Transverse 1.5mm 25mm/s

Specification | DE: 5920kW, 8051PS, @1300RPM

To be measured at the top of the A- frame

Table 4 ISO 10816-6 : Vibration severity grades

Diesel engines > 200rpm

L. Overall value (r.m.s) Velocity
Vibration - - -
Severity Displacenment Vel AcceleraZt on Firmly mounted Resiliently mounted
(um) (mm/s) (mm/s”)
1.1 <1738 <1.12 <1.76 15mm/s 25mm/s
1.8 =283 =178 =279 To be measured at the engine block top and bottom.
28 <448 <282 <442 Table 7 Diesel engine vibration criteria for
4.5 =710 = 4.46 =7.01 Naval vessels(DNV)
7.1 <113 <7.07 <11.1 X .
1 ~178 ~ 112 ~17¢ Diesel engines < 21(;Qrp;r1 t _—
18 <283 <17.8 <279 Ispracemen cloaty
(1~2.4Hz) (2.4~100Hz)
28 <448 < 28.2 <4472 :
45 <710 < 44.6 <70.1 Vertical or 10.5mm 8mm/s
71 <1125 <707 <111 Longitudinal
112 <1784 <112 <176 Transverse 1mm 15mm/s
180 > 1784 > 112 > 176 To be measured at the top of the A- frame
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Diesel engines > 200rpm

Displacement Velocity
(1~4.8Hz) (4.8~100Hz)
0.5mm 15mm/s

To be measured at the engine block top and bottom.
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Table 8 Diesel engine vibration criteria(ABS)

Propulsion machinery Limits(rms)
Diesel Engine at Bearing 13mm/s
Slow & Medium Speed Diesel Engine on 18mm/s
Engine Top(over 1000Hp)

High Speed Diesel Engine on Engine Top 13mmy/s
(less 1000 Hp)

Freavenzvinzl

Fig. 1 Comparisons between vibration criteria
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Fig. 3 Measurement point of diesel engine
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Fig. 4 Diesel engine vibration displacement
um (straight sailing, Naval Vessel 3 no.3)
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Fig. 5 Diesel engine vibration velocity
mm/s (straight sailing, Naval Vessel 3 no.3)
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Fig. 6 Diesel engine vibration displacement
um (circle sailing, Naval Vessel 3 no.3)
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Fig. 7 Diesel engine vibration velocity
mms (circle sailing, Naval Vessel 3 no.3)
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Fig. 8 Diesel engine vibration displacement
um (straight sailing, Naval Vessel 3 no.4)
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Fig. 9 Diesel engine vibration velocity
mm/s (straight sailing, Naval Vessel 3 no.4)
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Fig. 10 Diesel engine vibration displacement
um (straight sailing, Naval Vessel 1)

Fig. 11 Diesel engine vibration velocity
mm/s (straight sailing, Naval Vessel 1)
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Fig. 12 Diesel engine vibration displacement
um (straight sailing, Naval Vessel 1,3)
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Fig. 13 Diesel engine vibration velocity
mm/s (straight sailing, Naval Vessel 1,3)
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