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ABSTRACT

Generators are essential power sources on vessels, where efforts to reduce environmental pollution

have led to the installation of Selective Catalytic Reduction(SCR) systems to decrease nitrogen oxide

(NOx) emissions. However, in response to specific client requirements, some vessels are also equipped

with bypass lines that allow exhaust flow to circumvent the SCR system. This configuration has

been associated with elevated vibration levels in the exhaust pipes and surrounding structures when the

bypass route is engaged. Vibration measurements indicated that acoustic resonance was the primary cause

of these increased vibrations.

vibration levels.

To mitigate this issue, additional devices were installed to reduce

This paper presents a case study on the vibration phenomenon caused by acoustic

resonance in the generator exhaust gas system and discusses the corrective measures implemented.

Through this study, insights are provided into effective approaches for mitigating resonance-induced

vibrations in marine exhaust systems, thereby supporting improved structural integrity and operational safety.
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Table 1 Specification of generator engine

Type 6H35DF
RPM 720
Rated power [kW] 2880
No. of cylinder 6
Firing frequency [Hz] 36
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Table 2 Measured vibration levels of the Exhaust gas pipe
of G/E and surrounding structures at 36 Hz

— «—— Bypass line

Fig.1 Arrangement of G/E exhaust gas pipe

Location Vibration level [mm/s]
Support of gas pipe 3.0~9.0
Near deck 8.0~15.0
Gas pipe 4.0~9.0
Generator engine 14~49

Magnitude, Linear [mmis_rms]

1 J I} ﬁ A A

0 20 3 0 0 100 120 130 180 180 200
Frequency, Linear [H2]

Fig.2 Frequency spectrum result of the support near
the Exhaust gas pipe
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Table 3 The result of comparison for principal charac-
teristics of Gen. engine Exh. pipe system

Gen. engine No.1 No.2 No.3 No.4
No.
Length 142 14.1 14.5 15.2
[m]
Vibration Above 7 | Above 9 | Above 7 | Below 3
[mm/s]
Main frequency 36 48

[Hz]

o s AXEQE 36 Hzoll sldsts EA Zol=
21 2)9 =53 3, T #AAS FE ALt

Sl Table 49} 2t} 974, H 229 23}, 1]
X Ao ot J3 & FAHA Y A5 T 1y
sto] 54 dole] gholl tdt A& 15% FTo=

skl
c=1fx2A
c =speed of sound [m/s] )
f =frequency [Hz]
A=wave length [m]
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Table 4 Calculated characteristic length of 36 Hz according acoustic boundary condition

1/4 & 2/4 \ 3/4 4/4 '\
Boundary condition Close-open/ Open-open/ Close-open/ Open-open/
open-close close-close open-close close-close
Characteristic Calc. 34m 6.9 m 10.3 m 13.8m
length -15% 2.8m 5.5m 8.3 m 11.0m
at 36 Hz 15 % 41m 83m 124m 16.5m
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Fig.3 Standing waves acoustic pressure & velocity
distribution in 1D pipe

Fig.4 The analysis model and data for the pulsation
analysis
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Fig. 5 Calculation results for acoustic resonance case
(c =490 m/s)
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Fig. 6 Pressure level at outlet of turbo charger for
acoustic resonance case(c =490 m/s)
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Fig. 7 Calculation results for non-acoustic resonance
case(c =420 m/s)
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Fig.8 Pressure level at outlet of turbo charger for

non-acoustic resonance case(c =420 m/s)

Fig.9 Location of installed blind plate
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Fig. 10 Vibration measurement results of gas pipe for
reducing pipe length
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Fig. 12 Pressure dissipation by orifice

Trans. Korean Soc. Noise Vib. Eng., 34(6) : 668~674, 2024 | 673



Juhyun Park et al.;

A Study on Vibration in Generator Exhaust Gas Pipes caused by Acoustic Resonance

f7cht

Magnitude, Linear [mrm/s_rms]

lﬁkll_,xjﬂ_hll )

0 120
Frequency, Linear [HZ]

Fig. 13 Vibration measurement results of gas pipe for
installing orifice
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