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Abstract

This paper reports a numerical investigation of the buoyancy induced turbulent air flow in an 

inclined passive wall solar chimney (IPWSC) attached to a room (ventilated space) for 

ventilation applications over a range of controlling parameters. The standard k turbulence 

model has been employed to model air turbulence in the solar chimney system. With an 

isoflux heating condition specified on the absorber wall, the ventilation performance of the 

IPWSC design has been examined over the Rayleigh number range of 

1613 1036.11036.1  Ra and inclination angles from 0 to 6 degrees. The present numerical 

result shows that the turbulent kinetic energy and turbulent intensity in the solar chimney 

decrease with the increase of the inclination of the passive wall. The effectiveness of the 

IPWSC design for enhancing the thermally driven ventilation has been confirmed. Additional 

simulations have been carried out with a standalone solar chimney model. The result shows 

that the standalone model over-predicts the mass flow rate compared to that predicted by the 

attached model. The average difference in the predicted mass flow rates between the 

standalone model and the attached model with inclination angles from 0 to 6 degrees at a 

representative Rayleigh number of 141036.1 Ra is around 10%. 
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