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Abstract:

Many base load onshore LNG plants use a large number of Air-Fin-Coolers (AFC)
normally mounted on the center pipe rack of the LNG process train. This paper evaluates
the effect of the Air-Fin-Cooler induced air flow in modularized LNG plants as Air Change
per Hour (ACH) and flammable gas volume using Computational Fluid Dynamics (CFD)
analysis. Based on the results of this evaluation, the inherent safety design measures,
such as Separation Distance (SD), which should be taken into consideration in the Concept

Definition phase, are proposed to optimize the use of Air-Fin-Coolers (AFC).
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Fig.1 CFD Model boundary for Perpendicular Wind case
(perpendicular to the train axis)
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Fig.2 CFD model boundary for Parallel Wind case (parallel to the train axis)
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Tablel. Increase of ACH due to AFC-on with 8m SD

Wind Condition Area %Increase in ACH due to AFC-on
Whole Module | Above Deck Below Deck

Perpendicular NE 34 36 150
Wind NW 36 37 127

N-GAP 37 39 179
Parallel Wind GAP12 7 5 36

GAP23 25 24 45

GAP34 41 40 45
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a) AFC-on b) AFC-off

Fig.3 Air Flow Stream Line
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Fig.4 CFD Geometry for Gas Dispersion Study
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Fig.5 AFC-on & AFC-off 50kg/s 8mSD Perpendicular Wind
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Fig.6 AFC-on & AFC-off 50kg/s 15mSD Perpendicular Wind
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Fig.7 AFC-on & AFC-off 50kg/s 25mSD Perpendicular Wind
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Fig.8 Comparison 50kg/s Release
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