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Experimental Study on Flow Induced Vibration
of Heat Transfer Helical Tube Bundle

GAO Li-xia, JIANG Zi-long, MA Jian-zhong, LI Song, CONG Bin
(Nuclear Power Institute of China , Chengdu 610041, China)

Abstract: The flow induced vibration (FIV) tests of heat transfer helical tube bundle of
a liquid-reactor were carried out. Two parts were included: Calculation and test on
vibration characteristics in air and water of structure; FIV test in steady-state and
transient condition. The results show that the larger internal flow velocity becomes, the
higher pressure drop of bundle is, and the up restraint positions are weak. The dynamic
buckling of bundle does not occur during steady-state operation, the tubes are not con-
tacted, and the fatigue evaluation was done according to ASME code and the structure is
founded to satisfy the ASME code requirements. The transient maximum vibration dis-
placements and strains are larger 2 orders than steady-state values.
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Fig. 1 Structure of heat transfer helical tube bundle
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Fig.2 Test model diagram
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Table 1 Natural frequencies as measurement and calculation in air and water
) 25 A5 AR 7K Hh R A AR
13 Ji L -
W AE/ Hz TR/ Hz MR/ % W AE/ Hz P EAE/Hz X 22/ %
1 ~F 1 Ah 3. 867 3.786 2.1 3. 281 3. 243 1. 16
S8 Y 3. 828 3. 860 —0.8 3.477 3. 306 4.9
2 -1 Ab 4.063 4.164 —2.5 3. 555 3.566 —0.31
N 7.266 7.216 0.7 6. 181
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Table 2 FIV test conditions
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Fig.3 Arrangement of sensors
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Fig. 4 Variation of typical strain signals

with increment of flow velocity
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Fig.5 Variation of typical strain signals

with increment of nitrogen-inflation rate
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