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Overview

= As a part of the Building America Project activities the Fraunhofer
Center for Sustainable Energy has introduced a new dynamic
paradigm for building enclosures

= Between 2008-2010 a consortium of commercial companies led by
MCA and ORNL designed and constructed a series of commercial test
roofs utilizing metal roofing panels with cool roof coatings,
v_erI\(tiIated cavities, PV laminates, reflective insulations, and PCM heat
sinks.

= Most of these assemblies are still being tested

= Some of findings from this study were adopted by the Building
America team led by the Fraunhofer CSE for application in new
residential buildings and residential retrofits

= This presentation is showing an example of utilization of the PCM
heat sink technology for residential roof retrofit with use of the
metal roofing panels.
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Past Performance Study of Metal Roofing Assembly
Containing PCM Heat Sink
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Ventilated roof-over-the-roof assembly;
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Results from the Dynamic Envelope Study
performed at the ORNL campus

WINTER TEST DATA
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Results from the Dynamic Envelope Study
performed at the ORNL campus

SUMIMIER TEST DATA
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Green Roofing Technology Ready for Full-Scale
Application in Building America Projects
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= In 2010 - Fifteen Building America Teams Were Selected by DOE

= List and of Current Enclosures Research Areas for Fraunhofer-CSE
Building Enclosure Research Team

= Three Building America Project Locations Considered by the
Fraunhofer CSE

= New PCM Thermal Storage Technologies proposed by the
Fraunhofer-CSE for Building America Program
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» Test, evaluate, and demonstrate the performance of
energy-saving building technologies

» Apply novel materials to energy-efficient building
components and systems

* Model and simulate advanced building systems

» Develop breakthrough, cost-effective energy retrofit
technologies and processes

» Adapt high-performance European building technologies
to North American markets and climates and vice versa
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For the complete integrated roofing and wall system offerings, review the Fabral Phase Change technical manual.

Temperature Data
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Energy savings from Phase Change materials
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enables sraller, more efficient heatingand

cooling units ta be installed, Sorne dimates
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m@n completely eliminate air conditioning, 0 I _mase Clhange
Third party public utility testing confirms up 55 VIRV | Il? -13
to 30% overall energy savingswhen Phase grees
50
Change materials are installed. Direct savings
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, | Thinking beyﬂnd insulation. veall know waditionalinsulation works

- & a:a simple barrier that slows the transfer of heat, That'sa good start, but we have now
gore beyond insulation to develop Phase Change material technology thatabsorbsand
releases exmess heat as needed, The result? Buildings that want to stay at a presaibed
termperature throughout the day, consuming lessenergyand keeping room tempers-
Tures mare constant.

How It Works

Phase Change raterials absorband relsase heatat pre-set ternpematures. It is enginesred
around a fundamental property of nature: the naturmltendency of materials toaksork
heat when they melt (phase change from solid toliquid)and to release heat when they
solidify (phase changefrom liquidto solid), All rmaterals exhibit this behavior, howeyer
there are sorme in particular that go through this phase dhange at or near mom temperature, absorking and releasing heat in the process,

‘When these Phase Change materialsare placed in quantity intothe structure of a building, they absorb heat during the day and then releaseitar
night. This makes the entire energy cycle more energy efficient, Less Kinh are used to heatand cool buildings while Phass Change material intel-
ligently @pturesand releases otherwise wasted energy,

By absorbing
AND
releasing heat, structures can
ANDWILL
maintain a constant and
comfortable
building temperature.

Phase Change
maferialsincrease
the comfart,
safety and
effidency

of buildings by:

+ reducding indoor termperature fluctuation

+ reducing need for heatingand coaling

+ reducing greenhouse gas emissions

y + reducing overall energy use
% F ra u n h ofe r . sh?ftingenergy”usageaywayfrom peakdermand
USA




A new paradigm for building enclosures has been introduced. It will be
used by the Fraunhofer CSE team for Building America projects

Over the winter and spring, the PV-PCM attic showed a 30% reduction
in the heating load compared to the conventional shingle attic.

On average, the maximum day time temperatures were lower by about
15% in the PV-PCM attic compared to the shingle attic; this difference
was higher in the late-spring and summer months.

In average weekly Attic Cooling Load in case of the PV-PCM attic was
~5()_%dlower comparing to the shingle attic - during spring-summer
period.

Continued evaluation through the months of July and August can
provide better metrics for comparing the hot-weather performance of
the PV-PCM roof strategy to the shingle roof.

The new sustainable way of reroofing with the PV-PCM technology not
only improves overall performance of existing roofs, but in addition will
generate inexpensive solar electricity.
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Thank You!

ANY QUESTIONS?

DR. Jan Kosny
Fraunhofer CSE
Cambridge, MA USA

Ph: 865-607-6962
Email: jkosny@fraunhofer.org
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