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Abstract

A heating flow discharged from a 4-way ceiling type indoor unit has been investigated using a PIV(particle image velocimetry) system
For the PIV measurements, an experimental model of 1/10 scale with a transparent room was devised by satisfying the Archimedes
number, which is generally used in case that the forced convection has the similar magnitude as the natural convection. To optimize the
heating flow, several vane angles and vane control algorithms of cross and right angle controls were considered. Regarding the vane
angle, the experimental results show that it should be less than 30° to avoid re-suction flows which decrease the performance of the
air-conditioner. At the vane angle of 30°, applying open/close control gives rise to more uniform distribution of the heating flow than
without control. Especially, the cross-control seems to be satisfactory for the thermal comfort.
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Table 1 Thermal and flow conditions in the actual and model cases

Actual case Model case
g (CMM) 28 0.089
V (m/s) 4.7 147
CT(°C) 20 20
t(s) 60 19
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Fig. 1 Schematic model for the flow visualization in a ceiling type indoor unit and the fields of view
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Fig. 2 Experimental set-up for PIV measurements
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(a) No controf
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(b) Cross (+) contro}

{¢) Right angle (™) control

Fig. 3 Rms distributions of the absolute velocity under perfodic control.
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