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Experimental investigation on the high frequency flow-induced vibration
and pressure drop of cylindrical tube bundle with plate type supporting
structures

Kang-Hee Lee, Hyung-Kyu Kim, Kyung-Ho Yoon, Kyong-Bo Eom,
Jin-Sun Kim and Jung-Min Suh

Key Words: High frequency flow-induced vibration(:15=3} f-&-5%1%5), Pressure drop($h= <
41), Cylindrical tube bundle(2= 3 3 ), Plate type supporting structure(Z & o] E
& A A F2A4)), Hydraulic test loop(5+2 A & F32)

Abstract

A plate type supporting structure of a tube bundle in axial flow generates a certain band of a high
frequency periodic excitation of a vortex shedding and/or a flow separation due to sharp edge of the
plate thickness and a severe pressure drop due to a cross-sectional area of the supports. With a design
consideration of the low vibration and a small flow resistance, the analysis method is uniquely confined
to an experimental approach because a complex geometry of a cylindrical tube bundle and/or physical
phenomena related to the fluid-structure interaction of tube bundle in a flow impede a theoretical or a
numerical approach. A 5x5 cylindrical tube bundle with 5 supports which were discretely located along
the bundle's axis was tested in the FIVPET hydraulic test loop for a design evaluation and an analysis
perspectives. A high frequency flow-induced vibration of the supporting structures of the cylindrical
tube bundle was measured at a outer surface of a supporting structure through a transparent flow
housing by the laser dopper vibrometer. Pressure drop in-between three measurement distances was
measured by the differential pressure transmitter. High frequency vibration and pressure drop fairly
depends on the geometric design of supporting structure. So, these two parameters would be used as a
qualitative design variables for design evaluation and analysis.
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Fig. 8 Relative differences of the pressure drop.
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Table 1. Form loss portion of the DP total

DP1 .. |Friction| Form | ratio
Py | S ) loss | loss |(friction
(kPa) | (kPa) | /form)

9.19 | 0.0122| 6.83 2.36 | 2.90
1091 | 0.0145| 8.13 2.78 | 2.92
12.75| 0.0170| 9.54 321 | 297
1472 | 0.0197| 11.01| 3.70 | 2.97
16.95 | 0.0228| 12.76 | 4.19 | 3.04
19.21 | 0.0258| 14.44| 4.77 | 3.03
21.56 | 0.0290| 16.22 | 5.34 | 3.04
23.95| 0.0322| 18.02 | 5.93 | 3.04
26.57 | 0.0357| 1996 | 6.60 | 3.02
29.41| 0.0395| 22.14 | 7.27 | 3.04
32.38 | 0.0433| 24.25| 8.13 | 2.98
3544 | 0.0472) 2644 | 9.00 | 294
38.43 | 0.0511| 28.64 | 9.78 | 2.93
4143 | 0.0549| 30.74| 10.70 | 2.87
4453 | 0.0586| 32.83| 11.70 | 2.81
47.75 | 0.0626| 35.06 | 12.69 | 2.76
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