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Abstract: Air infiltration through building entrances significantly affects the energy consumption and occupant
comfort of commercial buildings. To improve the resistance of entrances to air infiltration, this study identifies and
evaluates four typical entrance exterior entrance forms of commercial buildings in cold regions. With utilizing the
FLUENT platform, multi-directional wind simulations are conducted to assess the performance of these entrance
types. A novel metric, “comprehensive velocity” , is introduced to quantify and compare their effectiveness under
different wind conditions. Results show that under windward conditions, a concave entrance is more effective than

a flat entrance, whereas under leeward conditions, a semi-convex-near entrance is preferable to a semi-convex-far
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entrance. When the dominant wind directions are 90°, 180° and 270°, any entrance form may be selected;
however, under variable wind directions, the concave entrance demonstrates the best performance, with the flat
entrance performing the worst. Based on these findings, this study proposes optimization strategies and
improvement methods for the exterior design of entrances to enhance their performance under diverse wind
conditions.

Keywords: commercial buildings; entrance design; air infiltration
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Fig. 1 Plans of typical entrance models
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Table 1 Size of typical entrance models
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Fig.2 Computing domain for wind environment simulation
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Fig.3 Wind direction conditions for wind environment simulation
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Fig.4 Simulation results of entrance comprehensive velocity
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Table 2 Statistical results of entrance comprehensive velocity

AN EEA R V/(m-s™)
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Fig. 5 The influence of wind direction on entrance comprehensive velocity
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Fig. 6 Selection strategy of commercial building entrance
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Fig.7 Vector results of flat entrance with wind directions of 120° and 150°
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Vector results of concave entrance with wind directions of 120° and 240°
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Fig. 9 Entrance comprehensive velocity under different a:c ratio
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Fig. 10 Vector results of concave entrance with wind directions of 60° and 300°
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