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Abstract
Study the nonlinear large deformation behavior of heat pump heat exchanger bundle beams in a
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humid thermal mechanical environment. Firstly, a nonlinear large deformation control differential
equation under the action of multiple physical fields was established. The nonlinear large deformation
behavior of foam metal beam heat exchanger tube bundles under wet-heat-mechanical loads was
analyzed using numerical methods. The relationship path curves between the angle and bending mo-
ment of the slender tube bundle and the force under different heating and humidity conditions were
provided. The influences of temperature rise as well as humidity changes on the bending behaviors
of tube bundles were discussed. The results show that with the increase of uniform and non-uniform
damp heat, the deformation of the tube bundle increases; Under the same conditions, the influence
of non-uniform damp heat on the deformation of the structure is relatively small.
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Figure 1. Schematic diagram of stress and deformation of fixed-simply
supported beam
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Figure 2. B(0) — ( relationship curves for different uniform heating conditions

[E 2. TEIFHEFART BO) — q BIKFphLk
1.2+
1.0
0.8
~ ]
% 0.6 e
: ¢ =100 %th
0.4 300K
] A A T=500K
024 /S /e 7=T00K
A gk
oot
56 57 58 59 60
q

55
Figure 3. M(1) — q relationship curves for different uniform heating conditions
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Figure 4. p(0) — g relationship curves for different uniform humidity
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Figure 5. The influence of non-uniform humidity on the 4(0) —
q relationship curves
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Figure 6. The influence of non-uniform humidity on the M(1) —
q relationship curves
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Figure 7. Bending configuration diagram under uniform heating
conditions
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Figure 8. Bending configuration diagram under non-uniform heat-
ing conditions
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