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Evaluation of the annual ventilation potential of solar chimneys for
multi-story buildings

ZHANG Mingjie, GAO Zhi
(School of Architecture and Urban Planning, Nanjing University, Nanjing 210093, China)

Abstract: The present work aims at studying the annual stack ventilation of solar chimney in multi-storey buildings
and evaluating the ventilation potential. A simulation workflow coupling Honeybee and RhinoCFD, performance
simulation tools on design platform, is proposed to calculate the hourly ventilation rate of chimney driven by solar
energy. Then the effective hourly ventilation rate, which is defined as the ventilation potential value, is determined
according to the ventilation duration and the minimum fresh air requirement of each room. A case study of a double-
inlet solar chimney in an office building in Nanjing was carried out. The results indicate that the monthly ventilation
potential value of the solar chimney shows a "M" shape fluctuation. The value is higher mainly from April to June
and September to November, and reaches the maximum, 637.7 m’/h, in October. The phenomenon of flow
distribution imbalance exists in the chimney, and the duration of the first-floor inlet flow meeting the requirements
of fresh air volume is longer than that of the second floor. The comparison shows that the independent chimney can
achieve more balanced flow configuration. The effective hourly ventilation rate turns out to be a useful indicator for
multi-story chimney's ventilation potential. The research method in this paper can provide reference for chimney

performance evaluation and optimization in design stage.
Key words: solar chimney; ventilation potential; building performance simulation; computational fluid dynamics;

flow distribution coefficient
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Fig. 2 Mesh and air flow simulation results
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Fig. 3 Outdoor air flow rates of office rooms
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Fig. 4 Monthly ventilation potential values of

the studied solar chimney
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