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Research on the vibration of helical tube bundles under transverse flow
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Abstract

Due to its compact structure and excellent thermal compensation, helical tube heat exchangers have been used
in small modular nuclear reactor. The flow induced vibration ( FIV) in the shell side is an important reason for the
failure of the heat exchange tube. Aiming at flow-induced vibration of helical tube bundles from the helical coil
steam generator in nuclear power plant, a finite element model of helical tube is established to consider the con-
straint of support structure. The computational fluid dynamics/computational structural dynamics( CFD/CSD ) cou-
pling method based on superposition of three modes is used to study the influence of adjacent tubes on the vibration
of target tubes. The results show that the three-order modes superposition coupling method can simulate the vibra-
tion response of the heat exchange tube more accurately, and the vibration of adjacent two tubes in the flow field
has obvious weakening effect on the vibration of the target tube in the lift direction.

Key words: helicaltube steam generator, flow induced vibration ( FIV), mode superposition, computational

fluid dynamics/computational structural dynamics( CFD/CSD) coupling

— 105 —





