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Influence of Heating Source Area on Thermal Pressure
Natural Ventilation in Room
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Abstract: Aimed at the civil building with inside heating source, using the method of
computational fluid dynamics (CFD), changing the heating source area, and simulating the fluid
field of the thermal pressure natural ventilation, authors presented the quantity of air ventilation,
the temperature of air flowing out and its changing rule in different heating source area; analysed
the temperature field and velocity field in different conditions; gave the variation rule of the
height of neutral surface and the effective heating coefficient. The result shows that the variations
of heating source area mainly influence the temperature field of bottom area in room., and
influence the quantity of air ventilation and the temperature of air flowing out in some sort, and
produce some influence on the height of neutral surface and the effective heating coefficient to a
certain extent. All these conclusions provide theory foundation for the design of the natural
ventilation system in civil building.
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Tab.1 Numerical Simulation Result with Different

Heating Source Areas

o MPEE | ERE | O | AR | TR
 a/m st | G/(kg e | BOFEYR | WP | R
By sTH B T,/K | ET,/K | T./K
0.2 0.050 | 0.272 7 | 291.849 | 290.031 | 291.081
0.5 0.125 | 0.2749 | 291.841 | 290.046 | 291.086
0.8 0.200 | 0.2762 | 291.894 | 290.033 | 291.086
1.0 0.250 | 0.276 7 | 291.903 | 290.032 | 291.294
1.5 0.375 | 0.276 9 | 291.826 | 290.030 | 291.667
2.0 0.500 | 0.2813 | 291.799 | 290.024 | 291.715
2.5 0.625 | 0.2844 | 291.762 | 290.026 | 291.732
3.0 0.750 | 0.2903 | 291.721 | 290.023 | 291.792
3.5 0.875 | 0.2942 | 291.754 | 290.028 | 291.928
4.0 1.000 | 0.3023 | 291.672 | 290.038 | 292.311
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Fig.3 Distribution of Velocity Field in Room with
Different Heating Source Areas (Unit:m ¢+ s™')
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Fig. 4 Distribution of Temperature Field in Room with

(c)a=3.5m

Different Heating Source Areas (Unit:K)
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Fig. 6 Changing Rule of Average Temperature vs Height of
Horizontal Section with Different Heating Source Areas
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