702 AduFsteER A 208 A 10 2(2008)/pp. 702-709

BE5de HAHZIXNT AA
THY & Fe % Ay

+

o&

7(H

ok

okl

o3}

-‘bl-

An Analysis of the Optimal Thermal Storage Time of Air-Conditioning
System with Slab Thermal Storage : An Analysis by the Gradient
Method Algorithm
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ABSTRACT: In this paper, the optimal thermal storage time of an air-conditioning system
with slab thermal storage in office building was analyzed on the basis of the gradient method
algorithm. The sum of room temperature deviation and heat extraction rate was set to the
criterion function. It was calculated that four hours is the optimal thermal storage time under
the standard evaluation criterion. Furthermore, some case studies were executed by controlling
ratio of weight functions of room temperature deviation and heat extraction rate in criterion
function. It is possible to design many kinds of optimal operation of an air-conditioning system
with slab thermal storage by controlling ratio of the weight functions in criterion function.
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Fig. 1 Floor plan with calculation object.
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Table 1 The values used in calculation

Symbols Units Values
Volumetric specific heat of the slab cp; I/m’K 1.93x10°
Mesh increment Az m 0.0675
Thermal conductivity of the slab Ay W/m-K 15
Heat transfer coefficient through the room air layer a, W/mz‘K 9.3
Volumetric specific heat of the air cp, J/m3~K 1300.6
Room volume V. m’ 2.7x7.1x4.8
Air change rate n 1/s 1.0/3600
Floor area Sy m’ 7.1x4.8
Ceiling area S. m’ 71x48
Supply air flow rate Q. m’/s 693.0/3600
Plenum volume v, m’ 0.6x7.1x4.8
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Fig. 5 Room temperature and cooling load(Case
of evaluation by running cost).
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