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ABSTRACT: The present study concerns an experiment on the supply-air control in variable
air volume (VAV) system with a PI control logic. A thermal chamber with a PI control logic
is constructed to verify the previously suggested multi-zone model. The stratified thermal
model is adopted in the control logic for a thermal chamber cooling test. The effects of ther-
mal parameters and control parameters such as supply air temperature and PI control factor
are investigated by implementing the thermal chamber cooling test. The experimental results
obtained show that the transient behavior of the air-conditioned space temperature are in

good agreement with the simulation results of the stratified thermal model.
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Fig. 1 Schematic of an air-conditioned space.
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Fig. 2 Schematic of experimental setup.
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Fig. 3 Temperature measuring locations in the
thermal chamber.

Fig. 4 VAV system control panel.
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Fig. 5 Transient behavior of mean tempera-
ture. 7;=20TC, T,=16C, Q,=1000W,
V o =1000 CMH, Fo=259x107% Fo,
=42x107° and R=7.46.
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Fig. 6 Transient behavior of space tempe-
rature. T,=12C, T,=17TC, Vu =500
CMH, Fo=259x10"2 Fo,=4.2x107°,
R =4.66. PB=5C. and PIF=0.05.
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Fig. 7 Transient behavior of third zone tem-
perature. 7,=12C, T,=20T, V pax =600
CMH, Fo=259%10"?% Fo,=42X10"%
R =466, PB=5T, and PIF=0.0].
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Fig. 8 Transient behavior of third zone tem-
perature. T,=12C, T,=20C, Vox =
1000 CMH, Fo=259X10"% Fo,=4.2X
107°, R=7.46, PB=5T, and PIF=001.
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Fig. 9 Effect of PIF on temporal variation of
third zone temperature. T,=12TC, Vi

=800 CMH. Fo=2.59%10"% Fo,=4.2
x107°, R=4.66, and PB=5T.
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Fig. 10 Effect of T, on temporal variation of
third zone temperature. V ,, =600 CMH,
Fo=259%10"% Fo,=42x107°, R=
4.66, PB=57C, and PIF=0.001.
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