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SUGGESTIONS...

Do you have certain
LEED® topics you'd like
to know more about?
Send an email with your
suggestion to the author
listed below and your
topic might become a
future LEED® Brief!

DID YOU KNOW...

...A typical steel-studded
wall construction with R-13
batt insulation only
translates to a composite
R-6 insulation value; that's
a loss of half of the
insulation's r-value!

...Despite the low cost of
fiberglass cavity insulation,
it is generally not a cost
effective insulator when
coupled with steel stud wall
construction.
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THERMAL BRIDGING AND THE
ECONOMICS OF INSULATION

STEEL AND INSULATION DON’T MIX

Unless energy prices get markedly higher, tacking on excessive amounts of wall insulation really doesn't
pay. That is to say, in a typical new commercial building, it may take the better part of 25 years to even start
putting a significant dent in what you paid for that insulation, especially if you are using steel-studded walls.
Steel studs play a key role in this mix-up primarily because of a thermally detrimental phenomenon known
as thermal bridging. Although we can't avoid the fact that steel has such poor insulating value, we can cost
effectively minimize its effects and lower the costs with smart design.

The effects of thermal bridging can be very significant. A typical steel-studded wall construction with R-13
batt insulation only translates to a composite R-6 insulation value; that's a loss of over half of the insulation's
r-value! Energy code (ASHRAE 90.1 2007) requires that buildings with metal studs have at least an R-13
level of cavity or batt insulation in addition to R-7.5 continuous rigid insulation (CI). The continuous
insulation helps to "paper over" the thermal bridging effect, but is the batt insulation cost effective?

HOW IT ALL STACKS UP
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Configurations with greater levels of insulation have a higher first cost for materials and installation and take
longer periods of time to pay for themselves in energy savings alone. This is the case for configurations 4
and 5. Additionally, you can see the annual energy costs are not dramatically reduced with increasingly high
insulation levels in any case.

[i] Example was modeled as a commercial building using a whole building energy simulator with various wall
insulation configurations based in a northern climate. All other variables were held constant.

[ii] Energy costs include 2009 fuel rates with US DOE commercial projected fuel escalation rates over a 25
year period.

CONCLUSION

Continuous insulation greatly reduces the thermal bridging effect associated with steel stud wall
constructions. For this type of wall, proper insulation design is critical in order to optimize thermal and
economic effectiveness. Insulating much beyond code levels could be costly, even in terms of a building's
lifetime. Finally, there are other important considerations to take into account when designing walls and
each situation has its optimal configuration depending on the building type, climate, and construction
materials.
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