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Analysis of Salt-bath Scaled Model on Horizontal Cold Jet Effected by
Vertical Thermal Plume in Large Space
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(1. School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai, 200093,
China; 2. Shanghai Jianke Building Energy Assessment & Consultancy Co. , Ltd. , Shanghai, 200032, China)

Abstract Based on the similarity theory, a box containing liquid aimed to model the indoor air distribution in a large space building was
constructed, and the liquid experiments were taken to explore the pattern of the effect of the vertical developing plumes on the horizontal
jets in large space buildings. The velocity ratio of the model to the prototype was taken to figure out the similarity between the cold jets and
the thermal plumes. The results of the experiments show that, under the effect of the vertical developing plumes, the motion curve of the
horizontal jets deviated upward. The single plume has little effect on the forepart before the countering point of the plume and jet. The rai-
sing of the jet curve is in the terminal of the cold jet. Under the effect of the two plumes, the deviation of a single jet increased. The devi-
ation of the jet curve differs with the countering point of the plumes and the jet changing. In the forepart of the jet, the initial force of the
jet predominates, thus the curve is not easy to deviate. However, in the terminal of the jet, the initial force of the jet weakens, and the
curve is easy to be disturbed by the plume. Compared with the effect of different plumes, the effect of two plumes on the motion of the sin-
gle jet weakens after two jets interact.

Keywords large space; salt-bath experiment; thermal plume; cold jet; velocity distribution of the jet axis section
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Fig. 1 The structure of experimental table
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Fig. 2 The structure of Venturi nozzle
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Fig. 3 The injection port of plume
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Tab. 1 The similarity scale of cold jet system
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Tab. 3 The experimental conditions
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Fig. 6 Velocity distribution of the jet axis section of casel
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Fig.7 Velocity distribution of the jet axis section of case2
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Fig. 8 Velocity distribution of the jet axis section of case3
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Fig. 9 Velocity distribution of the jet axis section of case4
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Fig. 10 Velocity distribution of the jet axis section of case5
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Fig. 11 Velocity distribution of the jet axis section of case6
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Fig. 12 Velocity distribution of the jet axis section of case7
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Fig. 13 Velocity distribution of the jet axis section of case8
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Fig. 14 Velocity distribution of the jet axis section of case9
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