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ABSTRACT : Indoor air quality becomes of a concern recently in view of human health.
This study investigates the air diffusion performance and the air change efficiency of a
classroom, when outdoor air is introduced in addition to the heating/cooling operation of a
ceiling—mounted heat pump. A CFD analysis has been performed to investigate the effect of
the discharge angle of the air jets from the heat pump for both parallel and series types of
outdoor air system. It is observed that the series type creates more uniform indoor
environment compared to the parallel type in general. It can be concluded the discharge
angle should not be larger than 400 for the parallel type, in order not to generate thermal
stratification in the room.

Key words : Air change efficiency(27] &), Four-way-cassette heat pump(4dway 3 EFZ),
Air diffusion performance index(7)1FE X A5 A H)
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Fig. 1 Schematic drawing of the mode! room.

Table 1 Boundary conditions for numerical a-
nalysis

Air volume rate of heat 20CMM(1740CMH)
pump

OA volume rate

T00CMH(3.15ACH)
20T at a=50°

Setup temperature
Skin load 11300W (9748kcal/h)
OA intake dimension  305mm x 305mm
OA discharge angle 50°

Table 2 Discharge and outdoor air conditions

Heat pump discharge Outdoor air

Temp. Velocity | Temp. | Velocity
Parallel | 38.7C 5m/s 13T 0.5m/s

Series | 31.3T Tm/s - -
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Fig. 2 Schematic drawing of the heat pump
coupled with an outdoor air system.
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Fig. 3 Temperature distributions of the verti-
cal cross-sectional plane at x=3.6m (a
=50°).
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Fig. 4 Temperature distributions along x di-
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Fig. 5 Mean temperature as a function of the
discharge angle of the heat pump.
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Fig. 6 Local mean age contours of the hor-
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Fig. 7 Air change efficiency as a function of
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