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A Numerical Study on Heat Transfer of External Surface of
Ambient Evaporators
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ABSTRACT

In this paper, natural convection around the ambient evaporator was numerically studied using commercial

computational fluid dynamics software. From the simulations, temperature and velocity fields around the evaporator

were found as a function of evaporator size and liquefied gas flow rate. The heat transfer coefficient at the external

surface of the evaporator was also calculated from the simulation results. In order to give the heat transfer coefficient

for various conditions, correlation between Rayleigh number and Nusselt number was proposed.

Key Words : Ambient air vaporizer, Natural convection, Computational heat transfer, Heat transfer coefficient
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Table 1. Number of mesh used in the computations for the
two evaporators

Vaporizer length KL-175 mesh KL-125 mesh
(mm) number number
2000 75463 73861
1800 87615 84056
1600 93312 93120

(b)

Fig. 1. Shape of the air evaporator, (a) 3 dimensioanl CAD
drawing of the vaporizer, and (b) computational
domain considering the symmetry.
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Fig. 2. Temperature of the evaporator surface, (a) Tube, (b)
Wide fin and (c) narrow fin.
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(a)
Fig. 3. Velocity vectors for KL-175 evaporator, (a) Entire
view and (b) Enlarged view to the bottom edge.
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4. Nusselt number as a function of Ra number for KL-
125 evaporator.
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Fig. 5. Nusselt number as a function of Ra number for KL-
175 evaporator.
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