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The solar walls are used in places of cold climate with favourable results, or as ventilation in temperate summers. However, there
are few studies on its use in temperate or humid climate. In this work, an experimental test room was carried out in Uruguay, for
a radiation storage wall. On the glass that protects the wall, automated shutters were placed. Various strategies and
configurations were tested, which shows that the use of the shutter optimizes the system performance, which favours the
Isolation on winter nights and blocks solar radiation on summer days.

URUGUAY: HUMID TEMPERED CLIMATE
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METHODOLOGY

This work has two main objectives:

1 - Assembling an experimental test room for a system with accumulator
wall and acquire data for a long period of time.

2 - Perform a numerical model of the system using SimEdif, a program
developed in the INENCO, and model the performance for different
configurations of a Solar Wall in a typical meteorological year.

Experiment Characteristics of

the Wall

Material: Adobe.
Area: 4.63 m?2.
Thickness: 30 cm

Measurements
28 Temperatures with PT1000

2 Ilrradiances with Licor LI-R100.
2 Heat flow sensors.
1 Weather station

Numerical modeling

The numerical model is made for three system configurations:
1 - Adobe accumulator wall without curtain protection.

2 - Adobe accumulator wall with insulating curtain all day.

3 - Adobe accumulator wall with insulating curtain all night.
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Indicators of the models

RMS = \/N ~Y%i)® Yi>represents the measurement of temperature.
MBD =+ Y (yz y;)  Yi—=represents the model estimate.

Setting indicators
. i Without Curtain Curtain
. i Curtain All day At nigth
RMS (°C) 1.15 1.63 1.92
MBD (°C) -0.24 -0.47 1.00

RESULTS

Energy contribution

The graph on the left
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use of night protection the

wall contributes 50% more energy. Whereas with daytime protection
the wall does not provide energy to the room.

Comfort
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on winter nights also increases the number of hours in comfort.

In summer, for this type of cli
in discomfort due to high tem
Another consideration iIs that

mate more than 50% of the hours are
perature or relative humidity.
from April until October, more than half

of the typical hours are in discomfort due to low temperature.

DISCUSSIONS

It was possible to assembling

an experimental test room for an

adobe accumulator wall. Quality measures were carried out during
two uninterrupted years and with different system configurations.

A numerical model was made
with the experimental data.

Uruguay diagram with accumulator wall

with SImEdif that fits satisfactorily
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Adobe is not the ideal
material for this type of
applications, but it helped
us to adjust the model
and understand the
problem. This material
was able to heat more
than half of the hours In
discomfort due to low
temperatures.
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Combination of strategies for using a solar wall in a temperate climate

The use of a curtain on &
winter evenings and on
summer days increases

the efficiency of the

system. )
In this work has not been
considered air renewals,
variable that can help
Improve the system
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performance in summer.
In the graphic above, a
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combination of the modeled configurations is performed.
From January to April the interior temperature of model 2 is placed.

Between April and October th
returned to configuration 2.
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