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A Study on the Characteristics of Lift Fluctuation Power Spectral
Density in a Heat Exchanger Tube Array
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Abstract Heat exchanger tube array in a heat recovery steam generator is exposed to the hot exhaust gas flow and
it could cause the flow induced vibration, which could damage the heat exchanger tube array. It is needed to establish
the characteristics of flow induced vibration in the tube array for the structural safe operation of the heat exchanger.
Several researches for the flow induced vibration of typical heat exchangers had been conducted and the
nondimensional PSD(Power Spectral Density) function with the Strouhal number, fD/U, had been derived by
experimental method. The present study examined the results of the previous experimental researches for the
nondimensional PSD characteristics by CFD analysis and the basis for the application of flow induced vibration to
the heat recovery steam generator tube array would be prepared from the present CFD analysis. For the previous
mentioned purpose, the present CFD analysis introduced circular cylinder tube array and calculated with the unsteady
laminar flow for the tube array. The characteristics of lift fluctuation over the cylinder tube array was investigated.
The derived nondimensional PSD was compared with the results of the previous experimental researches and the
characteristics of lift PSD for circular cylinder tube array was established from the present CFD study.

Keywords : heat exchanger, circular cylinder, flow induced vibration, power spectral density, strouhal number,

unsteady laminar flow, FFT
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Fig. 2. Velocity magnitude contour at several time steps.
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Fig. 3. Time history of lift fluctuation at several
circular cylinder column locations.

Fig. 30141 & 4 %ol 1 WA 4] dudA] &9
A AE2 2 WA de) oY e 0 B 2al 6
A JEo] 1204 o] Y WE % Hop A
F7le S BF AL v A #EE 5 ol
127 & Z47ke] = WEe] JUF Wsks Fig. 4 ek



A 71E8 8] =2 A Al6d A10E, 2015

~
o

w N o [
=] [=) S S

lift fluctuation amplitude(N/m)

n
=]

10 11 12

1 2 3 4 5 6 7 8 9
column number

Fig. 4. Lift fluctuation amplitudes along circular
cylinder column number.
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Fig. 5. Fast Fourier Transform of lift fluctuations at
several circular cylinder column locations.
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