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Fig. 1 Finite element analysis model
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Fig.2 Illustration of the tube to tubesheet connection
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Fig.3 Deformation of the tubesheet structure
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Fig.4 Variation of the deflection of the tubesheet

with tubesheet radius
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Fig.5 Variation of radial stress at the tubesheet

center with tubesheet radius
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Fig.6 Variation of deflections of the tubesheet

with tubesheet thickness
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Fig.7 Variation of radial stress at the tubesheet

center with tubesheet thickness
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Fig.8 Comparison of the stresses calculated by heat
exchanger design code and by the regression

formula
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On the numerical analysis design of the tubesheet structure

YU HongJie QIAN CaiFu YU XiaoDong

( College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Finite element analysis models have been established to simulate a tubesheet connected to tubes by ex-
pansion or welding methods. Stress and deformation in the tubesheet produced by shell side pressure load were cal-
culated and regressed into functions of the tubesheet radius, thickness and the pressure. The results showed that
owing to the tube supports, the deflection and stress at the tubesheet are not as sensitive to the radius and thickness
of the tubesheet as predicted by the plate theory. In terms of increasing the strength and stiffness of the perforated
tubesheet, the expansion method is preferable to the welding method for connecting the tubes to the tubesheet. By
using analysis models based on finite element analysis to design heat exchangers, the tubesheet thickness can be
significantly reduced.

Key words: tubesheet design; finite element analysis; stress; deformation



