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Abstract: To explore the performance of the wall embedded with capillary-tubes, a scale model of
heat distribution of the capillary wall is established, which delivers the ratio of heat exchange
from capillary layer to both indoor and outdoor sides according to the simplified transient RC
(resistance and capacity) model. The experimental data including the indoor and outdoor air
temperatures, the temperature of the inner surface of the capillary wall, the temperature of the
capillary layer and the heat fluxes from capillary layer to indoor and outdoor sides are collected to
analyze the characteristics of the capillary wall and the heat exchange crossing indoor and outdoor
sides subject to the winter conditions. The reasonability of the present scale model is verified,

and the one-dimensional heat exchange process of the capillary wall is then discussed.
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Experimental results show that the capillary radiant air-conditioning system is endowed with good

stability, and the fluctuation of the indoor temperature is relatively small. With the increase in

the running time of the system, the calculated values of the model are more consistent with the

measured results. The proposed model is capable to handily evaluate the performance of the

capillary wall in actual applications and to provide a theoretical basis for the further research on

indoor load calculation of the radiant air conditioning system.

Keywords: radiant air conditioning system; capillary-tube embedded wall; scale model of heat

exchange distribution; heat flux
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