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Abstract : The Volution heat exchanger analyzed in this study is characterized by a swirl-type tube
configuration within the heat exchanger, which results in a complex internal flow structure and requires
substantial computational resources and time when the full geometry is directly analyzed. To investigate an
efficient numerical methodology for the analysis of the Volution heat exchanger, the system was divided
into multiple sections, and the flow distribution characteristics of LNG and glycol-water were examined.
Based on these results, a reduced-scale model was constructed and used for conjugate heat transfer analysis.
The full-model analysis showed that both LNG and glycol-water exhibit variations in flow distribution
depending on the inlet configuration and section location. When sectional flow conditions and average flow
conditions were applied to the reduced model, the inlet-outlet temperature distributions and heat transfer
characteristics exhibited similar overall trends. These findings confirm that reduced-model simulations
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employing average mass flow rates provide a reasonable numerical approach for evaluating the thermal

performance of Volution-type LNG vaporizers.
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Fig. 3 Divided Section of Volution Heat Exchanger

Table 1 Design Condition of Volution Heat Exchanger

. .| Mass Flow | Temp | Press
Fluid | Location . Phase
[ke/h] [C] |[barG]
Inlet -161.4 | 310 | Liquid
LNG 8,000
Outlet 45  |308.63| Vapor
Inlet 55 4 Liquid
G.W 160,473 .
Outlet 45 1.863 | Liquid
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