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One of the most important issues
facing today’s manufacturers
worldwide is that regarding energy,
its use and its conservation. The
promotion of the latter regards both
products and technologies, as well
as specific norms and directives for
their use. This article deals with a
product that consumes
approximately 30 per cent of the
world’s energy - fenestration in
residential and commercial buildings
and how manufacturers and uses of
these products can meet the
current standards.
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lmost every nation in the world is
focusing on energy conservation, and
rightfully so. It is one of the single

most important issues we have confronting us
today. Governmental agencies, such as the
Department of Energy in the United States and
the ODPM (Office of the Deputy Prime Minister)
in the United Kingdom, are frontrunners in
promoting energy conservation, energy con-
serving products and looking at future tech-
nologies to ever increase the proper use of our
world’s natural resources. Each country in the
world, in conjunction with local agencies, is

stepping up to assist manufacturers, contractors,
specifiers and builders in producing energy
efficient components and end products.

Manufacturer’s concerns begin to arise when
governmental agencies put forth codes and
regulations that are not always in the best
interest of the consumer, and most important-
ly, end up counterproductive and consume
more energy than the intended purpose of con-
serving energy.

One arena most agencies have spent con-
siderable focus on is in the area of fenestration
products; windows and doors. Fenestration

products are paramount to
assist in the conservation
cycle. Residential and com-
mercial buildings consume
approximately 30 per cent of
the world’s energy. It is impor-
tant to focus on these products.

However, as mentioned,
problems arise when all fac-
tors relating to energy effi-
ciency, of the products capa-
bilities, are not taken into
consideration. This, by no
means, is the fault of the peo-
ple or agencies involved in
the development of the regu-
lations; it is the fault of indus-
try in not providing the prop-
er education, so that  effi-
cient, thought out regulations
can be instituted. This arti-
cle will attempt to put into
some prospective the areas
that need to be considered in
rating fenestration products,
and their importance.

U-VALUE
This is currently the sole

method of rating the energy
performance of a window or
door. This is arrived at through
simulations and physical test-
ing, by simply looking at the
components of a unit, their
individual energy efficiency,
their properties when com-
bined, and how these units
allow or do not allow, the out-

Infrared (IFR) energy is radiant thermal energy emitted from a mass. IFR is the measurement of
IFR energy from a warm mass to a cool mass.
The graphical representation of the IFR heat flow is depicted by a color spectrum. Red,orange and
yellow will be warmer temperatures representations; greens, blue and purple range towards
cooler temperatures.

INFRARED HEAT FLOW

FIG. 1

NON-THERMAL WINDOW
ASSEMBLY

IMPROVED WITH
THERMAL BARRIER
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side climatic conditions to transfer through to
the inside of an edifice. Note the colour graph-
ical depiction of energy being transferred and
the dramatic differences between a non-thermal
aluminium window assembly and one that is
improved with a thermal barrier in Figure 1.
Though the best barometer of a unit’s energy effi-
ciency, it is most definitely not the only factor
that should be considered. 

SOLAR HEAT GAIN COEFFICIENT;
(SHGC OR G-FACTOR)

The rays of the sun penetrate through the win-
dow to affect the interior living space. Glass
coatings today are extremely advanced tech-
nologically. The coatings are able to alter the
sun’s rays or only allow certain rays to trans-
mit through the panes of glass, selectively.
These coatings are one of the best tools we have
currently available to affect energy conser-
vation. Their development will certainly prove
to be one of the best tools for future conser-
vation. This major aspect of a window’s ener-
gy efficiency must absolutely be included in
the energy rating of windows. Their impact on
energy conservation can ultimately assist the
unit to be an energy generator, rather than an
energy consumer. The problem arises when this
aspect is not considered, and we rely on only
U-Value. Most manufacturers will simply use
a highly spectrally selective coating, simply to
achieve a lower a U-Value rating of a window.
This type of coating blocks the sun’s rays and
negates the effects of our best energy source
- the sun. In all but very hot climates, even a
small amount of the sun’s energy, can warm a
home and add energy and heat to a building,
enabling windows to become “energy pro-
ducers”. The soft coats, on the other hand,
will block the sun’s rays in very warm cli-

mates so that cooling energy will be saved. These
coatings can be applied in various types of appli-
cations and must be considered into the equa-
tion if we are to make energy efficient prod-
ucts, now - and for the future. 

AIR INFILTRATION
Another aspect of a window, not currently tak-

en into consideration, is air infiltration. The 
U-Value of a window’s combined components
is an excellent start to gain energy efficiency.
However, if they are not configured properly,
manufactured consistently and installed well,
they will not perform as required. Thus, outside
climatic conditions will enter through the prod-
uct, regardless of its energy saving compo-
nents. There are accepted tests for this aspect
of a unit that are in place and should be con-
sidered in the overall performance of a fenes-
tration product.

LONG TERM ENERGY 
PERFORMANCE; (LTEP)

This is one area that absolutely must be
considered in any product’s overall energy
performance. Many products will perform as
specified, right out of the box. The true test of
a product is how is performs over time. Many
components that appear to be less energy con-
serving initially far outperform when sub-
jected to long term performance tests. Factors
such as wind loads, heating and cooling cycles
and normal wear can greatly affect the U-Val-
ue of a window. The window with the best
initial U-Value may deteriorate quickly under
duress. This consideration is probably the
most important aspect of a product’s energy rat-
ing. Though only preliminary, recent tests at

ANNUAL HEATING AND COOLING
COSTS UTILIZING THE SUN’S ENERGY

SHGC Cost (USD)

0.25 567.66

0.40 527.43

0.60 490.32
Annual energy cost savings due to increases in the
solar heat gain coefficient - while the U-Value remains
the same.

TABLE 1

LONG-TERM DETERIORATION

Pre-cycle Post-cycle 
U-Value U-Value

Unit A 1.68 2.25

Unit B 1.96 2.20

Unit C 2.02 2.14
Each unit in Table 2 represents a different frame mate-
rial. While the initial choice seems to be “A” based on ener-
gy efficiency, the final choice may be of some question.

TABLE 2
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the National Fenestration Rat-
ing Council in the United States,
have shown a significant U-
Value or deterioration in dif-
ferent window products. The
graph in Table 2 depicts some of
the deterioration in framing
materials and types of windows
when subjected to LTEP testing.
A slightly higher initial U-Val-
ue, may provide the most ener-
gy savings over the life of the
product. Properly selected com-
ponents will always play a major
role in holding their initial per-
formance over time. 

PERFORMANCE 
RATING SYSTEMS

Many agencies and code officials are now
putting into place true performance rating
systems for fenestration products. This simple
method allows manufacturers to design and build
the most energy efficient product, with the
most cost effective and useful combination
of components available. This method allows
the consumer the widest variety of choice
along with the best product at the most cost-
effective price. 

The United States Department of Energy
(DOE), in its Energy Star programme, will
soon alter the published prescriptive map with
its climate zones (Figure 2) to allow for per-
formance ratings. This is simply an enhancement
to the existing programme to promote even
greater energy conservation. 

SIMULATION RATINGS
Our agencies are doing a wonderful job of pro-

viding our industry with the tools necessary to
rate our products. In some instances, these are
even in error. We must test our individual com-
ponents to provide accurate emissivity, thermal
conductivity, and long term performance. They
will take a best guess, which may not be in
the best interest of the end goal. They cannot be
expected to test all products and components;
we must take this task on. As an industry, we must
help our governmental agencies and officials com-
plete their tasks in the best manner possible. 
This is important to provide the consumer with
the most energy efficient product. 

There are many rumours and fears in our
industry about what may be required next, or how
far the regulations will go. Our government
officials are not ones to jump to rash decisions
given all the data. They will not look at one aspect
of a product to rate it, nor demand a rating
based on one aspect, or one that is virtually impos-
sible to reach, and in the end consumes more ener-
gy, costs excessively, and limits components and
performance. It is imperative that we, as an
industry, assist at all levels to help provide the
information and testing necessary so that
informed regulations can be put into place.

Azon is a leading supplier of thermal barri-
er chemicals and equipment used in aluminium
window, door, sunroom and curtain wall extru-
sions and thermally improved, warm edge spac-
ers used in the manufacture of insulated glass
units. Azon has offices in China, Korea, Unit-
ed Kingdom and the United States.■
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NEW US CLIMATE ZONES

FIG. 2

Climate zones
for new Energy

Star qualification
criteria


