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Shape Design of Construction Equipment Tailpipe for Noise Reduction
and Engine Room Cooling
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Seong-Jae Kim, Jihae Yang, Nag-In Kim and Jou-Sik Kim
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ABSTRACT

The interior noise reduction of construction equipment is concerned for improving the driver comfort in this study. From the
baseline test, the exhaust noise gives a big contribution to the interior noise of construction equipment. And the detail noise
contribution analysis of the exhaust system, the tail pipe, which is for ventilation an engine room hot air to outside, amplify the
exhaust noise around operating engine RPM associated with tail pipe structural and cavity resonances. To remove the noise
amplifying effects, the tail pipe has to be shorted its length. Even the noise can be attenuated the ventilation flux when using the
redesigned tail pipe is reduced than the original one. Thus, a shape change of the tail pipe is additionally needed for increasing the
ventilation flux and attenuating the exhaust noise using CFD technique. The CFD results of the tail pipe give a meaning full
information what obstructs the ventilation flex in the current design and how changes the tail pipe.
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Fig. 2 Narrow band driver noise w/ and w/o exhaust
noise

Tail Pipe

Exhaust tube
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Fig. 3 Detail layout drawing of exhaust system
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Fig. 4 Noise response along with tail pipe
length
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Table 1. Noise level for initial and modified tail pipe

(unit: dBA)
Tail pipe 125Hz Overall
art pp (1/3 Octave) level
Initial 70.5 73.1
design
Modified 66.4 72.0
design
Difference -4.1 -1.1
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Table 2. Comparison of fluid flux along with tail pipe
length

Fluid flux(%)
100.0
96.34
70.82

model

original
-100mm
-150mm
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(a) Velocity profile (b) Pressure distribution
Fig. 5 Velocity and pressure profile for the initial tail

pipe.
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(1) Guidance for the application of the European
Parliament and Council Directive 2000/14.

(2) I-DEAS user’s manual.

(3) SYSNOISE Release
Manual/Appendices (Revision 5.6).

(4) SC/Tetra VS User's Guide Solver Reference Edition.
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