Use of GRP in Daylight Façade Panels
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INTRODUCTION

Due to the strict requirements in energy renovation of buildings, it is very obvious to
investigate alternative methods to optimize energy consumption. Fibreglass panels can be
used as a façade cladding, with good heat accumulability. By utilizing the sun's heat
radiation on facades of small buildings, the heat accumulated result in a higher temperature
on the outer edge, and the consumption requirements of insulation can be reduced.

Theory

From the year of 2035, the building stock in Denmark has to be CO2 neutral, which puts
strict demands on energy consumption in buildings - new as old.
Nearly 40% of our total energy consumption in Denmark goes to the existing building stock.
Together that calls for a need of energy optimizations. Especially in the large stock of singlefamily houses from the 60-70s, there is an inevitable need for energy renovation in the near
future.
Energy renovations are mostly done, by improving the building's heat loss through increased
insulation. With the Danish Building Regulations of 2020's strict requirements for energy
improvements, this often results in thicker outer walls, which can be significant
disadvantages to the existing construction. Roof overhang, the building footprint and window
holes can be negatively affected. The building owner as well as architects, therefore seeks
after alternative methods for energy renovations that do not compromise the buildingʼs
expression.
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INTRODUCTION

Of the buildings designed according to the Danish standardized regulations (BR08),
reference year 2008, approximately 70% of the energy consumption is due to electrical
powered installations, where as artificial lighting accounts for 20-30%. Heating consists of
less than 30%.
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This study offers a conceptual solution, which adds value to its users and investors,
moreover reducing artificial lighting whilst securing better lighting conditions, in shape of
more moderate and consistent daylight distribution.
A daylight system installed into both new and existing constructions

THEORY

Daylight is collected and lead through the façade via light tunnels and divided into
independent ceiling cells. From the cells, the daylight is distributed through two perforated
panel, allowing only a certain amount of daylight to pass. The panels are mechanically
adjusted by a photovoltaic powered motor, which slides the top panel to secure a distribution
value ranging from 100 to 0 percent.
Workzones are established with sensors to measure current light values. From software the
user’s position is determined and preprogrammed preferred daylight-values are maintained.

poster

Bachelor Level Course / Project

37

Such an alternative can be the so-called daylight walls, derived from the theory behind solar
walls. Together with the extra insulation, a translucent façade can be mounted. As the sun
warms up the unventilated air gap behind the translucent plate during the day, it increases
the temperature of the unventilated air gap behind the plate. The outer surface temperature
of the insulation increases, and the insulation thickness can be reduced. The daylight walls
are often clad with glass, but this project aims to prove that other translucent materials can
be used.
Using fibreglass reinforced plastic as the translucent layer, results in a more insulating layer
than glass, is more resistant to weather and wind, is fire resistant and also has a remarkable
static property so the panels can cover large areas. The accumulative property of fibreglass
panels results in a reduced amount of insulation thickness. Energy renovations may become
more attractive to house owners, and together we can achieve the target for 2035 faster.

METHODS

Figure 1 – Wireless system communication map

Computer simulation – using a 1:1 virtual environment
Software used for geometric studies: Daylight Visualizer version 2.6
Software used for daylight measurements: IES – Integrated Environmental Solutions

RESULTS

Energy in buildings

Energy in buildings

Reference day: Overcast 12am 1. June – destination: Copenhagen
Average lux-value: 388
Max deviation: 13.35%
Overall artificial lighting reduction (7am-7pm): 63%

CONCLUSION

This concept delivers a significant reduction in artificial lighting. Further studies might
indicate that less unwanted heating is generated, improved work efficiency is gained and
better health conditions among users are achieved.
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