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Application of Inductive Air Jet to Underground
Garage for Reducing both Surface Condensation
and CO Pollution in Hot and Humid Climate

GAO Jun' , SONG Tignheng' , FANG Yanbing' , CHEN Ming?
(1. College of Mechanical Engineering, Tongji University, Shanghai
200092, China; 2. Stainless Steel Branch Baosteel Group, Shanghai
200233, China)

Abstract; This study tries to resolve the serious condensation
problem of a large underground garage with the deeply spatial
pattern in Shanghai, which is ventilated by the dominant
effect of uniformly distributed exhausts. Test and analysis of
surface condensation are carried out in the originally equipped
system. An inductive air-jet system is presented by taking
into account the attached effect along wall and impinging
effect on the floor. The system is applied to intensifying the
air velocity and turbulent level near the surface so as to
increase the surface heat transfer and temperature. The
surface condensation is comfirmed to be significantly reduced
in the hot and humid season by the inductive air jets.
Meanwhile, the improved system also reduces the
accumulation of concentration of CO gaseous pollution at the

breathing zone in the garage.
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Fig. 1 The original garage ventilation system and
monitoring point arrangement of dewing

related paramenters
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Tab.1 The test results of dewing parameters

F1 HFESHUKER

WRS  K@#E/(m-s™) ZERMEE/C REWEE/C MR/ % ZEEER/TC GR5B
WE1 0.08 27.9 22. 0F/23. 1W 79.4 24.0 2
W& 2 0.35 28.3 22. 7F/23.5W 79.9 24.5 2
WA 3 0.15 28.1 22. 2F/23. 2W 80. 4 24.4 2
W 4 0.12 28.8 22. 8F/23. 8W 80. 9 25.2 2
WA S5 0.05 29.0 23. OF/24. 2W 79.1 25.0 2
WA 6 0.16 3L.3 23.0F 78.4 27.1 2
W7 0.30 31 23.0F 79.8 27.2 2
i1 0.62 32.0 28.1F 75. 4 27.2 &
ZE3E 2 0.75 32.0 28. 3F 75. 4 27.2 &
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Fig.2 The geometric model of underground space jet

strengthening ventilation system
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Fig.3 Structure grid meshing of the garage space
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Fig.4 Simulation and test results contrast of temperature and velocity
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Fig.5 The underground space inner surface temperature

distribution of original ventilation system
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distribution of jet strengthening ventilation
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Fig.7 The inner surface dewing parameters distribution

of original ventilation system
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Fig.8 The

distribution of jet strengthening ventilation

inner surface dewing paramenters

system
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Fig.9 The underground space temperature variation

with air temperature
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Fig.10 The temperature variation of air dew in typical
meteorological year (Shanghai)
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