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standalone goal unto itself. It must be 
balanced with occupant comfort, for 
example, which has a direct bearing on 
productivity. 

We also know that openings can be 
responsible for a good deal of energy 
loss. Along these lines, doors can be 

For our discussion, we will focus 
on exterior entrance doors for non-
residential applications. 

DEFINITIVE STANDARDS
We cannot address the subject of 
building energy usage without 
referencing ASHRAE 90.1. This 
standard is the product of the 
American Society of Heating, 
Refrigerating and Air Conditioning 
Engineers (ASHRAE). The formal title 
of the standard is Energy Standard for 
Buildings Except Low-Rise  
Residential Buildings.

ASHRAE 90.1 has become the basis of 
countless local building codes and is 
referenced in international codes such 
as the International Building Code 
(IBC) and the International Energy 
Conservation Code (IECC). Similarly, 
various product test standards 
reference provisions of ASHRAE 90.1. 

expected energy performance levels of 
building components and provides the 
criteria for determining compliance 
to these performance requirements. 
The same is true for the IECC. The 
IECC provides requirements for both 
residential and commercial buildings.

The IECC is a product of the 
International Code Council (ICC). 
However, ICC works closely with 
ASHRAE for development and 
implementation of the IECC. Also, 
both organizations collaborate with, 
and have their standards reviewed by, 
the U.S. Department of Energy (DOE).

international and local building codes.

For many years, those of us in the building industry 

regarding how much energy our buildings use. 
Likewise, for many years we’ve made attempts to 
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THE DOOR CONNECTION
When it comes to doors, both IECC 
and ASHRAE 90.1 are virtually 
identical. The requirements of each 
standard for doors are based on the 
building geographic location according 

example, most of the portions of North 
America are covered in Climate Zones 

Northern U.S. and Canada.

In the standards, many entrance 

not assume this means they are 
necessarily solid doors with no lites. In 

means all aspects of the building 
envelop except pure fenestration. 
However, doors that are more than 

fenestration in the energy standards. 

performance of doors and fenestration 
with four criteria:

• U-factor

• Air leakage

The middle two criteria apply 
primarily to fenestration and doors 

manufacturers in the non-residential 
market generally can’t state values for 
SHGC and VT simply because many 

leakage are appropriate criteria for all 
entrance doors.

Keep in mind not all of these criteria 
are necessarily carried over into 
local building codes. In fact, newer 

requirements for fenestration and 
opaque doors. Buildings codes 
often lag in implementing all such 
requirements.

However, to determine expected 
performance levels, we must examine 
the requirements of the standards for 
both opaque doors and fenestration.  

U-FACTOR
U-factor is the accepted measure of 
thermal performance. It expresses 
the rate of heat loss or heat gain. To 
appreciate the importance of this 

cold winters. 

interior to exterior can be dramatic, 
and the entrance door is the separator 
between these extremes shown in 

Here, the door experiences heat gain 
in summer and heat loss in winter. A 
lower value for U-factor is better and 
indicates a low level of heat loss or 
heat gain. That translates into better 
thermal performance and better 

interior exterior

Summer

interior exterior

Winter

Keep in mind not all of 
these criteria are neces-
sarily carried over into 
local building codes. 
In fact, newer editions 
of IECC (2018) and 
ASHRAE 90.1 (2016) 
included more
stringent requirements 
for fenestration and 
opaque doors. Build-
ing codes often lag in 
implementing all such 
requirements.
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In the energy standards, many factors 
play into the U-factor requirements, 

required U-factor for opaque doors can 

have numerous caveats including the 

number is possible.

SOLAR HEAT GAIN COEFFICIENT 

gain entering the space through the 
fenestration area to the incident solar 
radiation. Solar heat gain includes 
directly transmitted solar heat and 
absorbed solar radiation, which is then 
re-radiated, conducted, or convected 
into the space. SHGC is expressed as a 

expected SHGC levels generally fall 

VISIBLE TRANSMITTANCE (VT)
Visible Transmittance is an optical 
property that indicates the amount 
of light in the visible portion of the 
spectrum that passes through a 

there is more daylight in a space.  
With careful design and consideration 
of U-factor and SHGC, proper VT 

heating and cooling loads.

AIR LEAKAGE
Air leakage is sometimes called 

or accidental introduction of outside 
air into a building, typically through 
cracks in the building envelope and 
through use of doors for passage. 
When the entrance door is shut, 
however, air leakage becomes a factor 
in its energy performance. 

ASHRAE 90.1 calls for an air leakage 
performance for swinging entrance 

you might suspect, it is the framing 
of the door, weatherstripping, door 

CLOUD-BASED 
MECHANICAL  
KEY REPLACEMENT
Provides a flexible door management system for 
markets such as real estate, rental or leasing and 
shared spaces. You just need an online device and 
internet connection to gain real-time monitoring 
with a smart phone, tablet or PC.

LEADS.HAGERCO.COM/KS

21DOOR SECURITY + SAFETY  OCTOBER 2018



bottoms, etc. that have more to do 
with air leakage than the door itself.

RELEVANT TEST STANDARDS

within the energy standards, relevant 
test standards are referenced. As the 
name implies, a test standard sets 
forth the testing method to show 
compliance with the energy standard 
or a building code. Manufacturers 
submit their products to third-party 
agencies that use these test standards.

performance mentioned above, 

the following test standards be used 
to verify this performance: AAMA/

The relevant test standards to measure 

standard for thermal performance.

SHGC and VT for fenestration and 

THE EFFECTS OF DOOR 
CONSTRUCTION
According to Building Design + 
Construction1

most critical functional feature of 

followed by weather protection and 

By considering U-factor, SHGC, VT, 
and Air Leakage for a particular door 

a comprehensive view of its energy 

Frost accumulates on the 
interior of these doors during 
Winter in the upper Midwest, 

indicating heat loss and 
unsatisfactory U-factor.

ARE DOORS LABELED FOR ENERGY 
EFFICIENCY?
The latest version of the ASHRAE 90.1 standard calls for door and 
fenestration labeling in these words: “All manufactured and site-built 
fenestration and door products shall be labeled, or a signed and 

U-factor, SHGC, VT, and air leakage rate.” (Doors with 25 percent 
glazing or less are not required to list SHGC or VT.)  

Second, it has to do with business realities. In the residential market, 

become easier to test and label. Labeling requirements are also more 
stringent in the residential market. However, in the made-to-order 

Even without labels, however, manufacturers should be testing their 
products to standards mentioned in this article and should be able to 
provide test results when asked.
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BEN H. DORSEY III, LEED GA, is 
Manager of Marketing and Communications 
for Special-Lite. He can be reached at 
Ben_Dorsey@special-lite.com.

• Honeycomb

• Polystyrene

• Polyurethane or Urethane

+
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MISSING
FIRE DOOR LABELS?

WE RE-LABEL 
FIRE DOORS USING OUR ANALYSIS  

& EVALUATION FIELD LABELING PROGRAM

Steel Door Frames—90 min.
Steel Doors—90 min.

Wood Frames—20 minutes
Wood Core Doors—20 min.
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We label the door & frame, and comment on the hardware.

GUARDIAN FIRE TESTING LABORATORIES, INC.
716.835.6880  |  Fax: 716.835.5682  |  gftli@earthlink.net

www.firetesting.com
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