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Abstract

In solar thermal power generation systems, the heat absorption tower heats the surrounding air
during operation, which can induce thermal convection in its vicinity. This thermal convection may
pose potential risks to the flight safety of aircraft operating in adjacent airspace. To investigate this
phenomenon, a three-dimensional computational model of the heat absorption tower was devel-
oped using computational fluid dynamics (CFD). The model was employed to analyze the temperature
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field, turbulence intensity, and eddy dissipation rate at various heights near the top of the tower.
Based on the eddy dissipation rate, the impact of the heat absorption tower on aircraft turbulence
was evaluated. The results indicate that, under the given conditions, the spatial extent of local ther-
mal turbulence generated by the heat absorption tower is limited. Specifically, the influence on air-
craft operations becomes negligible at altitudes exceeding 50 meters above the tower and at dis-
tances greater than 600 meters downstream of the tower.
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Figure 1. Geometry model of absorber tower
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Figure 2. Absorbing tower computational grid
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Figure 3. Temperature distribution at different positions
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Figure 4. Turbulence intensity distribution at different locations
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Figure S. Distribution of eddy dissipation rate at different positions
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