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An Analysis of Transient Heat Conduction of Void Slabs
Using Finite Element Method
(4) Thermal Performance of Void Slabs
Utilized as Air-Conditioning Ducts

Satoshi OBARA, Hiroshi AKASAKA, and Soichiro KUROKI

The purpose of this report is to analyse the thermal characteristics of the void slab when the voids
in the slab are used as air-conditioning heating and cooling ducts.

A computer program has been developed for the successive calculation of the temperature varia-
tion of the void air from the inlet to outlet in the direction of void air flow. The program utilizes the
two-dimensional finite element method (FEM) to compute transient heat conduction and temperature
distribution of the cross section of the void slab.

Using this computer program, the temperature variation of the void air for nine types of void
slabs : uninsulated, upside of the slab insulated, the surface of the voids insulated, both upside of the
slab and the surface of the voids insulated are all simulated under actual air-conditioning conditions
for a commercial building.

The following results are obtained based on the simulations.

(1) When voids in an uninsulated roof slab are used as heating ducts, outlet air from the voids loses
over 50% of supplied sensible heat. However, when the surface of the voids are insulated with 30mm
thick foam polystyrene, heat loss is less than 10% of the supplied heat.

(2) Even if the exterior surface of the roof void slab is pasted with 50mm thick insulation, both the rate
of temperature drop of void air during heating and the temperature rise during cooling are great.
To avoid the heat loss/gain from the void to the outside, insulation on the surface of the void as
well as on the exterior surface of the roof should be required.

(3) Even if the floor slab is uninsulated, surface condensation does not occur during cooling when

the relative humidity of the room is kept under 70%.
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