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Figure 1 Schematic diagram of different

orientations of smoke exhaust outlet
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Figure 2 Schematic diagram of downward layout of

smoke exhaust outlet
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Figure 3 Schematic diagram of lateral layout of

smoke exhaust outlet
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Figure 4 Schematic diagram of upward layout of

smoke exhaust outlet
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Figure 5 Variation of temperature with height at

different grid sizes
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Figure 6 Temperature and flow field distribution of smoke exhaust system in different directions
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Figure 7 Heat exhaust of different smoke exhaust systems
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Figure 8 Smoke exhaust efficiency of different smoke exhaust systems
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Influence of Smoke Outlet Orientation on Smoke
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Abstract: In order to examine the smoke exhaust effect of three mechanical smoke exhaust systems with differ-
ent smoke outlet orientations, an FDS physical model was established by taking a smoke prevention zone of the
car garage, and numerical simulations were carried out for the three smoke extraction systems. The flow field,
temperature distribution, as well as the heat exhaust and smoke exhaust efficiency of the three smoke exhaust
systems were compared. The characteristics of the three smoke extraction systems and the differences in the
smoke exhaust effect were analyzed. The results showed that, from the perspective of flow field and tempera-
ture distribution, the flow field distribution of the three smoke extraction systems was quite different, but the
temperature distribution was very similar. From the perspective of smoke exhaust efficiency and heat exhaust,
the mechanical smoke exhaust system with the exhaust port upward was about 4% higher in the exhaust effi-
ciency and about 10% higher in the heat exhaust than the system with the opening downward. From the per-
spective of the change of exhaust heat when the height of the exhaust port was different, for the smoke exhaust
system with the downward opening, the heat exhaust increased significantly with the increase of the height of
the exhaust port, while the smoke exhaust system with the upward opening, the heat exhaust increased not ob-
viously with the increase of the height of the exhaust port. For the smoke exhaust system with the upward open-
ing, when the height of the exhaust outlet was lower than 4. 5 m, the smoke exhaust efficiency increased grad-
ually with the increase of the upward height of the smoke exhaust outlet. However, when the height of the ex-
haust outlet exceeded 4. 5 m, the smoke exhaust was disturbed by the ceiling due to the short distance between
the smoke exhaust outlet and the ceiling, which led to the smoke exhaust efficiency reduced.
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