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.  Software for the calculation of air flow rates in natural ventilated buildings cre- . Portuguese territory is divided into three summer climatic regions: V1(mildest),
ated in the scope of a European funded research project; V2 e V3 (warmest);
. Suitable for the calculation of global airflow rates in each simulated zone, calcu- . Simulations were performed in three different locations belonging to these three
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« Includes a thermal model for assessment of the impact of various natural venti-
lation strategies on the thermal behaviour of the building; the link between the
ventilation model and the thermal model is sequencial, first the program calcu- L T
lates airflows with a given indoor temperature which are provided to the thermal
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Figure 1 — Allowable mean air speed (m/s) inside of a building in function of indoor air tem-
J P (m/s) - 9 * The Design Outdoor Temperature is the value of the outdoor temperature that for a given
perature and turbulence intensity , ) , : ) ,
period of time (in this case for June, July, August and September) is exceeded only in 2.5%
In the present study, the maximum value considered for the air speed in the middle of of the time.

a room, defined for each hour, was of 0,5m/s.
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Figure 3 — Schematic plan of the standard dwelling used in
the first group of simulations

Figure 4 — Dwelling configurations considered in the second group of simulations with different opening locations in

the facades.
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FIRST GROUP OF SIMULATONS — The Influence of The Size of Openings and Their Opening Schedule

Simulations for the following working scenarios:

- All the windows closed:

- Open area of 20%, 10%, 5%, 3% or 2% of the windows area, whenever the outdoor temperature (T) is not above 25°C;
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Figure 4 — Cooling Load (kWh) and Daily Mean Outdoor Temperature (°C) for each location.
Simulations for the following working scenarios:
- All the windows closed;
- Open area of 10% whenever the outdoor temperature (To) is not above 25°C for different ventilation schedules;
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Figure 5 — Cooling Load (kWh) for Porto and Braganga, for different ventilation schedules.

SECOND GROUP OF SIMULATONS — The Influence of Openings Location and Dwelling Configuration

Simulations for the following working scenarios:

- For the location Porto, Layouts 1, 2 and 3, shown in figure 4, were studied considering windows closed or 10% open when Tout < 25° C with interior doors open or closed;

- Layouts shown in figure 4 were calculated considering an open area of 10% of the windows area whenever T, is not above 25°C for locations Porto and Bragancga;

- The results obtained in the first group of simulations present the following

percentual reduction of the Cooling Load, for each percentage of opening of

the window area:
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Figure 6 — Cooling load in Porto (layouts 1, 2 and 3) — comparison between all windows closed or windows 10% open (when T,,<25°C) and interior doors open or closed.
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Figure 7 — Cooling load (kWh) in Porto and Braganga, for layouts 1 to 6 and open area of 10% of windows surface whenever T, < 25°C.
CONCLUSIONS - The adoption of natural ventilation strategies can have an important role in controlling energy consumption for cooling

purposes. A well-designed natural ventilation system with an appropriate use can, considerably reduce the need of air-
conditioning devices.

- When cross-ventilation is not possible, the designer should study the adoption of two storey typologies. If even this is not
an option, then more than one opening should be planned for each indoor space and specific exterior devices to promote air
inlet should be installed.

- The choice of the type of window frame is a determining issue, being the ones that allow several kinds of opening more
efficient in what concerns the promotion and management of natural ventilation.

- Natural ventilation can possibly be sufficient, in summer conditions, if and only if some important aspects are also well

controlled, the most important of which is the solar gain, this makes the use of efficient shading devices essential.




