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Smoke Spread Characteristics of Patios and Critical Fire Resistance Limit
of Window Opening in High-rise Residential Buildings: Taking
Nanjing Yuhuatai Building Fire Accident as an Example

Liu Jialing', Zhang Qihou', Chen Ying®, Li Sicheng’
(1. Graduate School, China People's Police University, Langfang 065000, China;
2. School of Fire Protection Engineering, China People's Police University, Langfang 065000, China)

Abstract: FDS fire numerical simulation was utilized to establish 9 working conditions comprising of 3 fire source
locations and 3 fire source powers. A study was conducted on a high-rise residential building with an overhead floor
utilized as an electric bicycle parking shed. The building involved in the Nanjing ‘2 - 23” fire accident was taken as
an example to analyze the smoke spread characteristics in the patio of a high-rise residential building under different
fire source locations and fire source powers. The study aimed to explore the temperature and CO concentration at
different window positions in the patio. The research findings suggest that smoke spreads to almost the entire mez-
zanine floor and eventually spreads to all patios through window overflow. The order in which the smoke spreads
into different patios varies depending on the location of the fire source. The speed at which smoke enters the patio

increases with the power of the fire source. If the fire source is close to the unit door or located on the side of the
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elevator lobby, a chimney effect will occur in all the three wells. However, if the fire source is in a corner of the

mezzanine floor, almost no chimney effect will occur in the three wells. The chimney effect in the three wells

gradually strengthens as the fire power increases. Overall, lateral windows in the patio pose more danger than

frontal windows, and the minimum fire resistance limit of window glass varies depending on the location of the

fire source, the power of the fire source, and the window position.

Keywords: high-rise residential building; patio; fire resistance limit; fire smoke; spread characteristics
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Fig.4 Smoke spread in the patio at different fire source locations
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Fig.5 The pressure difference curve between the upper and lower parts of the patio over time under different positions of the

fire source
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Fig.6 Smoke spread in the patio under different fire source powers at the same location
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Fig.12 Changes in temperature and CO concentration at different heights in patio 2 when the fire source is near the unit door
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Tab.3 Fire resistance requirements for windows in patios
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