©
2011 2013

STUDY ON PREDICTION METHOD OF ACOUSTIC RESONANCE IN HEAT EXCHANGER TUBE BUNDLES

Eiichi, Nishida
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Acoustic resonance may occur in heat exchangers such as gas heaters or boilers w

hich contain tube bundles. When the gas flow in the duct increases to some level, Karman vortex shedding f

requency increases and when it reaches to the natural frequency of the acoustic space within the duct, the

resonance have a potential to generate high level noise and in the worst case, this phenomenon may make i

t impossible to load up the plants or may cause the structural damage of the products.In order to avoid a

trouble by a resonance attack, we developed a method by which to predict the resonance attack critical gas
flow velocity and maximum resonance amplitude at the design stage.
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Fig. View showing vortex/sound interaction
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Fig. Block Diagram of Vortex-Sound Interaction
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Fig. Wake oscillator model




Parameters of wake oscillator

w, :amplitude
¢, : phase lag to particle velocity
+0,, :scattering range of phase
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Fig. Modeling of synchronization feedback

©
S
I+

Ow

p(8.)
R—1%

R —Increase

By

0 +7r
20,
Fig. Provability density function of @,

0 w

Conponents of sound response :y, =y, + ¥,

Resonance Index

S R= 2@
v, hAC)

UM S| N = =il
w

Fig. Power spectrum of sound response
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Fig. Flow of Numerical Simulation
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Fig. Results of Numerical Simulation
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