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Research on the Aerosol Diffusion Characteristics of Different

Ventilation Strategies in Student Dormitories in Hot Summer and
Cold Winter Areas

XIAO Wei, LIU Dongxu, LIU Chunyuan”, XU Zhanfei, LU Caimiao, MO Jingran
(College of Urban Construction and Safety Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract; Using densely populated student dormitories as the research site, numerical simulation
methods were used to study the diffusion characteristics of infectious cough aerosols under four ventilation
strategies. The results indicate that there are differences in the impact range and mass concentration of
aerosols indoors under different ventilation strategies. The size of indoor ventilation area will affect the dif-
fusion rate of cough aerosols, and the larger the ventilation area, the faster the diffusion rate of particles
indoors. The ranking of indoor aerosol particle residual rates under the four ventilation strategies is as fol-
lows: small gap ventilation of doors and windows>open door ventilation >open window ventilation>fully
open door and window ventilation. Under the ventilation strategies of fully opening doors and windows and
small gaps in doors and windows, the relative aerosol capture rate of students in the lower bunk of the
room is higher than that of students in the upper bunk. These results are of great significance for under-
standing the impact of different ventilation strategies on indoor air quality and student health.
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Fig. 1 Schematic diagram of dormitory model
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Tab. 1 Indoor decoration and human body size

2/ BE/A £/mm F&/mm & /mm
KA 8 2 000 900 50
RAE 16 50 50 2 300
=R 1 850 100 300
ST H 2 1 000 100 50
Il 1 800 — 2100
A 1 800 — 600
JER 7 1 800 — 300
LB 9 200 200 200
Ui 9 400 200 1500
W 1 30 30 —
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Fig. 2 Marking of student positions

1.2 BRFHERKRBFRE

PRRZI ™ A Tk 363, 76 0. 12 s ZeAq 31
IR B2 R 9 m/s, — UK WK ) 47 252 B (1] 24
0.4 s, WO I S B I E] A2 Ak 3
JiRt

10

N W SR AT /(m s )
EEN o)} o0

[\
T

0 1 1 1 1
0.1 0.2 03 0.4 0.5

B [8/s
Pl 3 Ve Bt g ek A I ] 2 Ak il 2

Fig. 3 Variation curve of cough jet velocity with time
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Tab. 2 Boundary condition
R NHBEE PO R 2
o 0~0.4 s A K3 (escape)
e 0.4 s Ja HEETH 3k (trap)
HRE HE 1 m/s RE4.2°C #kif (escape)
HXE FEAHE,0 Pa HEiR (escape)
NWEET 5 R 23.8 W/m® i3k (trap)
TR FEHIREE 100 W/m? HiFR (trap)
FoABETm i fh 3k (rap)
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Fig. 5 Verification diagram of grid independence
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Fig. 6 Verification of aerosol diffusion characteristic
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Fig. 9 Average concentration of aerosols in the respiratory plane of students at different times and locations
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Fig. 10 Variation of indoor aerosol residual rate with time
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