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A Study on the Optimal Control Strategy of
Air-Conditioning System with Slab Thermal Storage
— Results Influenced by the Choice of a Criterion Function —
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ABSTRACT: An optimal control of an air-conditioning system with slab thermal storage is
investigated by making use of the Maximum Principle. An optimal heat input to a plenum
chamber and an air-conditioned room is determined by minimizing a criterion function which
is given as integral sum of two terms. The first term is the square of the deviation in the
room air temperature from the set-point value, and the second is the absolute value of the
heat input. The result indicates that it tries to keep a room air temperature in set-point value
by heating as much as possible at the time of a setup of a room air temperature or just be-
fore that, in order to avoid a heat loss arising at the time of the non-air conditioning. The
result is compared with that of the case when the square of the heat input is used as a cri-
terion.

-Key words: Slab thermal storage(£# 2% <), Optimal control(3 2 A¢]), Maximum principle
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Table 1 The values used in calculation

Symbols Units Values
Volumetric specific heat of the air cp, J/m’K | 13000
Volumetric specific heat of the slab cps J/rna'K 1.42><10G
Room volume V. m’ 2.6x8x15
Over-all Heat transfer coefficient through the room air layer o, W/mZ'K 9.28
Over-all heat transfer coefficient through the plenum air layer Qp W/mZ'K 15.08
Air change rate n 1/s 1.0/3600
Wall area s, m’ 208
Ceiling area S, m’ 120
Floor area S; m’ 120
Width of the wall I m 0.27
Overall heat transfer coefficient of the wall K, W/mz'K 457
Overall heat transfer coefficient of the ceiling K, W/m> K 3.27
&1 £2
a1 &2 ¥ T
—_— — :
22 8 22 22 8 22
Time (h) Time (h)

Fig. 3 Weight functions 7 (t), r5(t).
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