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Research on the Renovation Effect of
Smoke Control and Extraction System in High and Large Banquet Hall
Zou Lu Han Rubing
( School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang, 621010 )

[ Abstract]  The safety and reliability of the smoke control system in high and large space is very important. The smoke control
and extraction system of a hotel in Ningbo needs to be reformed, and the banquet hall is a high and large space. This paper conducts
numerical simulation research on the renovation design scheme of the smoke control and extraction system in the banquet hall. First,
the smoke volume is calculated according to the current specification, and the smoke outlet is designed, and the calculated smoke
volume is reduced by 41% compared with the original design volume, and the smoke outlet is reduced by 1. Then, the smoke
diffusion before and after the retrofit is simulated by using Pyrosim software, and the parameters such as visibility, temperature, and
CO concentration are monitored in the banquet hall. During the safe evacuation time, the smoke after the transformation has been
kept above 5 m from the ground. The temperature at the characteristic height of the human eye is reduced by 3°C, the temperature
of the building ceiling is reduced by 20°C, and the CO concentration at the minimum clear height can be reduced by 0.6 PPM. The
reformed smoke control system scheme is more safe and reliable.
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Table 1 Summary of design calculation for smoke control and exhaust modification
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Fig.1 Model schematic diagram before and after the banquet hall transformation
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Table 2 Mesh sensitivity test conditions

Wk R 5t P4 RS (m) Pl A% 1 5
A 0.10x0.10x0.10 20,581,560
B 0.15%0.15%0.15 6,093,072
C 0.20%0.20%0.20 2,572,695
D 0.25%0.25%0.25 1,325,612
E 0.30%0.30x0.30 763,572
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Fig.2 Layout of measuring points
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Fig.3 Prediction results for the different grid systems
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Fig.4 The results of model validation
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Fig.5 Smoke migration diagram when fire occurs before

and after the renovation of banquet hall
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Fig.6 Visibility slice of the fire source in case of fire

before and after renovation of the banquet hall
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Fig.7 Temperature slice of the fire source in case of fire

before and after renovation of the banquet hall
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