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Abstract In this paper, a method to obtain the probability distribution of room temperature and cooling load is presented,

when the internal heat generation is applied to the system as a disturbance in the air conditioning system with slab cooling

storage. The probability distribution of room temperature and the cooling load due to the disturbance were examined in

one room of an office building. When considering only the electric power consumption as a probability component, it was

found that the effect on room temperature and cooling load is small, because the probability component of the measured

electric power consumption in the building is small. On the other hand, when considering the stochastic fluctuations of

electric power consumption together with the heat generated by human bodies, the mean value of the cooling load was
about 2,300 W and the ratio of the standard deviations was 19% (10 o’clock in second day). It was revealed that the stochastic

effects of internal heat generation acting on the air conditioning system with slab cooling storage are not small.
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Fig. 1 The schematic of air-conditioning systems

with slab thermal storage.
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Table 1 The values used in calculation

Units Values
Volumetric specific heat of the air Jm’ - K 1298.0
Volumetric specific heat of the wall Jm' - K 1.934x10°
Volumetric specific heat of the slab Jm' - K 1.423x10°
Room volume m’ 2.6x8x15
Plenum volume m’ 1.1x8x15
Thermal conductivity of the wall W/m - K 1.51
Thermal conductivity of the slab W/m - K 1.51
Mesh increment m 0.09
Over-all heat transfer coefficient through the outer air layer Wm’ - K 23.2
Over-all Heat transfer coefficient through the room air layer Wm’ - K 9.3
Over-all heat transfer coefficient through the plenum air layer Wim’ - K 15.1
Air change rate 1/s 1.0/3,600
Wall area m’ 10.6
Window area m’ 10.2
Ceiling area m’ 120
Floor area m’ 120
Overall heat transfer coefficient of the window Wim’ - K 6.1
Overall heat transfer coefficient of the ceiling W/m’ - K 33
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