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Economic Energy Consumption Using Tromb Wall Without Openings
By Solar Radiation

Abstract

The present study deals with the prediction and distribution of temperature
of air that is contained in an enclosure (test room). The test room is equipped with a
concrete thermo storage wall (Trombe wall). All walls of the room are thermally
insulated except the one that is facing the sun light. The latter is composed of an
external layer of glass followed by an air gap and the Trombe wall. Temperature
readings were taken on2and 22° of December 2009.

The theoretical investigation of this study is done by solving continuity,

momentum and energy equations using Finite Volume method. The solution
includes the use of the algebraic expressions of turbulent viscosity and diffusion

coefficient using(K —€) turbulent model. A FORTRAN computer program is

built and used to obtain the temperature and its distribution inside the room and
across the wall. The variation of the temperature with time during the two days,
mentioned above, has marked a highest temperaturé@fa4®@ne clock pm . The
comparison between theoretical and experimental results indicated that the rate of
rising of the mean room temperature observed experimentally is higher than that
observed theoretically. However, the latter has faster rate of drop and the wall
keeps the heat for longer time. The comparison is considered acceptable despite of
the observed discrepancies.

Keywords: Trombe wall (CFD), Thermal Storage of wall, passive solar
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