A study on the Optimum Design Configuration of
Passive Solar TI-wall system
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Abstract

The aim of this study was to analyze the thermal performance through Test-Cell of TI-wall in domestic climate. This study
was carried out as follows: 1) The TI-wall was studied for ability to reduce heat loss through the building envelope and
analyzed to TIM properties. 2) Test models of TI-wall were designed through the investigation of previous paper and work,
measured for winter and spring, and the thermal effects were analyzed. The type of the TIM used in test model is
small-celled(diameter 4mm and thickness 50mm) capillary and cement brick(density 1500kg/m®) was used by thermal mass. 3)
Test-cell of TI-wall was calibrated from measured data and the dynamic simulation program ESP-r 9.0. In these simulations,
the measured climate conditions of TaeJon were used as outdoor conditions, and the simulation model of Test-cell was
developed. 4) The sensitivity analysis is executed in various aspects with standard weather files and ESP-r 9.0, and then most
suitable system of TI-wall are predicted. Finally, The suitable system of TI-wall was analysed according to sizes of air gap,
kinds, thickness, and the surface absorption of therm wall. The result is following. In TI-wall, Concrete is better than cement
brick, at that time the surface absorption is 95%, and the most efficient thickness is 250mm. As smaller of a air gap, as
reducer of convection heat loss, it is efficient for heating energy. However, ensuring of a air gap at least more than 50mm is

desirable for natural ventilation in Summer.
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