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ABSTRACT

The building system provides a solar energy passive contribution into a bio-climatic assembly. The heat carrier
is the air. The solar radiation thermal conversion is made through the greenhouse effect. The air is diffused in the
inner space naturally, due to pressure and temperature differences, without using mechanical means. There is a
synergy, a cooperation of the assembly of building elements which, to this end, have multiple functions. The
solar-building system operates optimally, according to the Sun’s revolution, in the 45° parallel area, and provides
conditioning both during the cold and the hot seasons, day and night.

The main advantages of implementing this solar-building system in the habitat are:

- an annual saving in conventional energy consumption of approx. 50%;

- increased comfort in the habitat and pollution reduction;

- depreciation of the costs of the elements specific to the solar energy thermal conversion in about 2 — 3 years,
by reducing the conventional energy consumption.

The building cost, with average finishing, is not higher than that of a conventional building. From the town
planning viewpoint, the system is suitable for individual plots for twinned and aligned homes. It is based on
lightweight elements with dry manual mounting.
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DESCRIPTION OF THE BUILDING SYSTEM

The building system is designed as a wood or metal structure (cold bent sheet metal
structures): poles of 3 m inter-axis with transverse beams at 60 cm inter-axis. The elements
are assembled by using high resistance screws. The corrugated plate of steel or aluminum,
which forms the covering, performs also the structural function of a tensional bar, ensuring
the stability of the assembly. The outer walls are provided with light-weight thermo-insulating
panels.

The entire building system has a strictly modular character, on the basis of the international
planning module of 30 cm, with the basic module of the design network of 60 cm. The
constructional elements are cold mounted manually. Both the form of the construction, its
light weight and its mode of assembly ensure a good resistance against seismic stress and
against high intensity of the wind (see Figure 1).



MODE OF OPERATION OF THE SOLAR BUILDING SYSTEM

The thermal conversion of the solar radiation is accomplished through the greenhouse effect.
The heat carrier is the air, whose circulation is activated through the differences of
temperature and pressure in the greenhouse and in the habitacle, without having to use
mechanical means.

The covering, made of corrugated sheet metal, oriented towards South, with the glass panels
mounted over the covering, forms the greenhouse. In the couple corrugated sheet metal - glass
panels, the corrugated sheet metal constitutes the element of collection and conversion of the
solar radiation.

In the functioning of the bioclimatic pile, fully integrated into the building, there are four
types of conditions which can be distinguished: Cold season, sunny day (see Figure 1), Cold
season, night or cloudy day (see Figure 2), Hot season, day, two situations - closed indoor
space or ventilation through the current ascending from the glasshouse (see Figure 3); Hot
season, night, situation in which the ventilation of the habitacle is ensured, from North to
South, through the current ascending from the glasshouse (see Figure 4).
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Figure 1. Cold season, sunny day
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Figure 2. Cold season, clouded day
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Figure 3. Hot season, day
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Figure 4. Hot season, night

The adaptation to the environmental conditions is achieved, in principle, through the tilting to
60° of the collecting surface, an optimum condition for the geographical area of 45° North
latitude. This tilting of the collecting surface of the proposed building system with integrated
bioclimatic pile permits, during the cold season (autumn equinox - spring equinox), a normal
direction of the solar rays on the collecting surface, with a deviation of maximum 10° (see
Figure 1). Also, this tilting offers the possibility to obtain a wide area for the collection of the
solar radiation.

The opening and closing of the orifices for the access and directing of the air into the
habitacle and into the glasshouse is achieved through simple means. During the cold season,
no manual intervention is required. The changes which require an intervention are made only
at the passage between cold and hot seasons.

In the TROMBE system, from which most of the passive solar heating systems are derived,
the walls of the greenhouse are massive, with a high thermal inertia (ceramic blocks,
autoclaved aerated concrete blocks, concrete, etc.), which accumulate heat slowly, their
temperature not exceeding 25° - 30°C. The massive walls of the greenhouses have
contradictory functions: the thermo-insulating elements in relation with the outdoor
environment and heat generators for the indoor space.



Unlike the TROMBE system, in which it is necessary to have a long period of insolation in
order for the system to start functioning, in the case of the above-described system the heating
of the corrugated sheet metal occurs during an extremely short time interval. In this way, it is
possible to benefit from any short time of insolation and even from the radiation of a diffuse
sky. The thermo-insulating panels of the outer walls are separated from the corrugated metal
plates, the collector element, which can reach a temperature of 60°C. The hot air obtained in
the glasshouse is immediately introduced into the habitacle, where the heat is partially stored
into the inner elements of the building, ensuring thus a constant average radiation.

CONCLUSIONS

The solar building system presented in this paper has been conceived on the basis of
bibliographical data and of the author's own ideas. A constructional project was elaborated,
however, due to some unfavourable circumstances, the experimental prototype could not be
built until now.

Reality has shown that conventional energy will never again be cheap (bon marché), therefore
the proposed system could represent a solution for the homes of an average social category as
on the one hand its cost is acceptable, and on the other hand the system can be built by its
own users, under the guidance of a constructor.

Another aspect worth highlighting is that the construction can be done in a short time. The
fast execution of the construction work is also permitted by the fact that the building elements
can be procured easily, due to their strict modular characteristics.

Conventional heating during peak hours can be carried out, depending on circumstances,

locally or centrally. Also, hot water can be obtained in the hot season by installing solar
collectors on the roof.
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