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Study on Simulation Model of Flow Field Characteristics of
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Abstract; As the core heat exchange zone of the condenser, the heat exchange tube bundle involves
complex two-phase, multi-component condensation and phase change processes during heat exchange.
The accurate computational analysis of flow and heat transfer characteristics of vapor-gas mixtures in the
tube bundle region is a critical aspect of condenser scheme demonstration and evaluation in marine appli-
cations. To address the development needs of integrated marine power systems, independent and control-
lable software tools, and innovative forward design methodologies, this study focused on the compact
structure and operational characteristics of typical integrated condensers, and employed a finite volume
method to numerically simulate the flow, heat transfer and condensation amount of vapor-gas mixtures in
the core tube bundle heat exchange zone. A general-purpose, independently developed simulation model
for tube bundle flow fields was established, covering both traditional and integrated condenser structures.
The developed model was applied to simulate the shell-side tube bundle flow field of a conventional con-
denser, and the results were compared with experimental data. Finally, based on this model and CFD
calculation result, the multi-medium flow field characteristics in the shell-side tube bundle of a condenser

was analyzed. The result shows that the maximum error of simulation result is only 1.35% , less than
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20% of the maximum allowable engineering error, validating the model’s accuracy. The calculation result

is basically consistent with the CFD result. This demonstrates the model’s effectiveness in optimizing the

design of various tube bundle arrangements integrated condensers for marine applications.

Key words: multi-medium casing integrated condenser, flow field of tube bundle, finite volume method
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Fig. 1 Schematic diagram of condenser structure
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