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Experimental Study on Distribution of Human
Exhaled Aerosol Particles
Chamber

in a Full-scale

GAO Nuiping' , HE Qibin®, LI Xiaoping®, NIU Jianlei®

(1. College of Mechanical Engineering, Tongji University, Shanghai
200092, China; 2. Shenzhen Institute of Building Research, Shenzhen
518049; 3. Department of Building Services Engineering, The Hong
Kong Polytechnic University, Hong Kong)

Abstract: The temperature and velocity distributions along
the room height in a full-scale experimental chamber were
measured. In order to simulate human exhaled droplets, an
aerosol generator system based on the Collision type atomizer
(Model 7388AGS) was used to generate poly-dispersed
droplets. An aerosol spectrometer (Model 1.108 Grimm) was
used to measure the concentration distribution indoors. A
breathing thermal manikin and a self-made thermal manikin
were used to simulate occupants. It is found that a trap
phenomenon of exhaled droplet occurred in the breathing

height near the particle source. There is a two-zone

Weks HIH . 2011—09—21

distribution of particle concentration along room height far
away from the particle source. The human exposure to
particles is related to the distance to the particle source. The
thermal plume of human can entrain air from below the
breathing zone and help improving the quality of the inhaled

air.

Key words: aerosol particles; displacement ventilation;

distribution; human exposure
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Fig.1 Configuration of the experimental chamber
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Fig.2 Layout of the experimental chamber
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Fig.3 Configuration of the aerosol generator system
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Fig.4 Size distribution of the generated aerosol
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Fig.5 Temperature and velocity distributions

along the room height
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