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Abstract In an occupied enclosure space formed by multiple opposing jet outlets, understanding vortex structures is crucial in controlling
the spread of viruses and pollutants. In this study, a scaled model of an occupied enclosed space with opposing jet flows was constructed
by incorporating a heated floor as a heat source to create thermal plumes under cooling conditions. A particle image velocimetry (PIV)
system was employed to measure the flow field under isothermal and cooling conditions. The identification performance of different vortex
identification algorithms was compared by studying the turbulent characteristics of the flow field from the perspective of the vortex. The
Liutex vortex identification method was applied to analyze the vortex motion within one oscillation period, revealing distinct strengths in
counterclockwise and clockwise directions, with maximum intensities of 50 s™' and 110 s™', respectively. The study concluded that the
motion, merging, and annihilation of vortices influenced the flow field structure with a jet oscillation period of approximately 3. 67 s.
Owing to the trapping effect of vortices on pollutants, areas of pollutant accumulation can be represented using relative frenquency
distribution maps of vortex cores. Despite the unsteady flow field, the vortex distribution remained relatively stable. Specifically, on the
left side of the CS4 cross-section, the vortex core appeared at the same point up to 21 times. Under cooling conditions, pollutants are
confined to smaller regions, which aids in containing the spread of pollutants.

Keywords enclosed space; ventilation flow field; opposed impinging jet; vortex identification
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Tab.1 Geometric characteristics table of different sections
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Fig.2 PIV shooting system and geometric features of test section
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Fig.7 Vortex core frequency distribution of different cross sections under isothermal conditions
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Tab.3 Maximum number and position of vortex center distribution
2 A
T L)
x/mm y/mm WH IR %/ mm ¥/ mm UWH/ IR
CS3 =77 -62 8 155 -116 9
CS3.5 -178 -116 15 0 139 12
S Cs4 -186 -31 21 23 -46 7
Cs4.5 -186 -101 14 186 -93 21
CS5 -186 -93 15 186 -85 18
CS3 -46 =70 8 155 -108 10
CS3.5 -186 -155 19 0 132 13
AT Cs4 -186 -132 21 31 -39 10
Cs4.5 -170 =77 14 186 -93 15
CS5 -186 54 16 186 -101 14
2) % JH Liutex TR 7 3% CS3 #8114 — J& 4 [3] TANGJ W, MARR L C, LI Yuguo, et al. Covid-19 has
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project was supported by Beijing Science and Technology Project
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