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Influence of pulsating air supply on ventilation efficiency and flow

distribution of pollutants in large-space buildings
LI Jingzhi' » WANG Haidong' » LIU Yan®
(1. School of Environment and Architecture, University of Shanghai for Science and Technology,
Shanghai 200093, China; 2. Shanghai Waigaogiao Shipbuilding Co. , Ltd. , Shanghai 200137, China)

Abstract: To improve the indoor air quality of large-space buildings, the pulsating air supply method
was applied to the large-space nozzle air supply, and CO, was used as the tracer gas. By analyzing the
characteristics of the flow field of the nozzle air supply based on the experiments, the effects of pulsating
air supply on the ventilation efficiency and flow distribution of pollutants in large-space buildings at
different air supply amplitudes and periods were investigated according to experimentally calibrated
computational fluid dynamics (CFD) simulation results. The results show that the CO, concentration
decay curve of pulsating air supply shows a fluctuating downward trend, and the ventilation efficiency of
large-period pulsating air supply is lower than that of fixed-velocity air supply; however, compared with
the fixed-velocity air supply, the pulsating air supply can effectively reduce the maximum of indoor
pollutants, and enhance the dilution range of indoor pollutants in the fresh air, with the pollutant
concentration below the nozzle and near the exhaust outlet being significantly reduced; in large-space

nozzle air supply buildings, a pulsating air supply with small period and small amplitude that changes fast
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with time fluctuation is recommended. This study can provide reference for the optimized design of the

actual large-space ventilation systems.

Key words: large-space buildings; pulsating air supply; CFD simulation; indoor pollutant; ventilation

efficiency; flow distribution
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