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Abstract This study reviews the discharge coefficient for thermal buoyancy natural ventilation through experimentation. We

measure the air velocity at the outlet, which is needed to derive the discharge coefficient and to compare with the theoretical
value. When a temperature difference exists between the inside and outside of the building, the measured discharge coefficient
differs from the theoretical value with a maximum difference of 12%. The size and position of the openings have little

effect on the discharge coefficient. For practical application, the theoretical discharge coefficient can be used with little

modification.
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Fig. 1 Box model. (a) Shape and (b) internal
thermal sensor and heater and fan.
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Fig. 2 Arduino controller.
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Fig. 3 Controller algorithm.
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Fig. 4 Trajectory of smoke in grids with time
(a) 0.06 s (b) 0.12 s (c) 0.18 s (d) 0.24 s.
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Fig. 5 Velocity error from perspective.
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Fig. 6 Velocity with inside and outside temperature
difference.
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Fig. 9 Discharge coefficient with area of the

openings.
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opening.
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