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Dynamic Characteristics and Vibration Stability Evaluation of
Volution Type Heat Exchanger
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Abstract : With the increasing focus on LNG due to environmental policies, interest in Volution Type heat
exchangers has risen. Volution type exchangers offer advantages in terms of higher thermal efficiency and
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better utilization of the operational area for maintenance. However, research on its safety has not been
conducted domestically since this technology is exclusively developed overseas. Additionally, vibrations
may be generated as the potential sources of exciations as the fluid rotates at a varying speed during heat
exchange. Therefore, this study evaluates the safety of heat exchangers by considering the potential sources
of excitation. Flow analysis was conducted to determine the sources of excitation and the frequency bands
and vibration analysis was performed to determine the natural frequencies and modes. To assess safety, a
frequency response analysis was conducted, and the applicability of the Volution type was reviewed.

Key Words : Heat Exchanger, Dynamic Characteristics, Natural Frequency, Fluid Induced Vibration
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Table 1 Fluid Information

Mass Tem Pressure
Nozzle Fluid Flow c 5’ ’ (bar)
(kg/hr)
Inlet LNG 8,000 -161.4 310
Outlet NG 8,000 45 308.6303
Glycol
Inlet Water 160,473 55 4
Outlet | G¥eol | 160473 | 45 1.863
ater
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Table 3 Material Property

Material Structural Steel
Density (kg/m”) 7850
Young’s Module (Pa) 2E+11
Poisson’s Ratio 0.3

(a) External

(b) Internal
Fig. 6 Volution Type FEM Model
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Fig. 8 Mode Shape of Volution Type Model
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