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This chapter applies to architects, engineers and builders that do signifi-
cant portions of their own design work.

Energy Code Requirements
As the designer of a new home, your primary responsibility for meeting the
energy code is in specifying R-values of insulation, thermal performance of
windows, and the efficiency of the heating system. Although you could sim-
ply design the home and leave the compliance analysis to the builder, a
designer will often do the analysis with one of the design tools outlined on
pages 4-6 to determine these values. There are two good reasons to do this:

• The thermal performance of various components will affect the detail-
ing, for example the R-value of walls and cathedral ceilings affects
their thickness.

• As the designer, it may be faster for you to calculate the square foot
areas of the various components, and it may be easier to adjust the
design based on energy code constraints.

Determining thermal envelope
Another important role the designer may take is to determine the bound-
aries of the thermal envelope of the house. This may include choices such
as whether or not to condition a basement, and how to insulate a partic-
ular attic space. Note that for any given design, the thermal envelope can
be configured in a variety of ways (see Figures 4.1–4.2).

There are two types of basements: conditioned and unconditioned. If
you are heating the basement on purpose (with air registers, baseboard,
radiant slab, etc.), you must call it a conditioned basement. If you aren’t
heating the basement on purpose, it’s your choice which type of basement
to build. See Figures 4.1-4.2 and Chapter 6 for more detail on basement
requirements. Similar choices exist for some types of attic areas, such as
those shown in Figures 7.16-7.17.
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Other hints
Specifying materials and equipment—Glass with low U-factors, or
heating systems with high AFUE ratings can make it easier to pass the
code (see pages 61 and 69). Be sure you know what products are avail-
able and at what cost, just as you do with other materials you specify.

Allow some room in the compliance analysis. Whatever method of
analysis you choose, it’s a good idea to give yourself a margin of safety in
complying. That way, if the client decides to add a window during the
construction process, the house is more likely to remain compliant. 

ENERGY STAR 
Because ENERGY STAR is primarily a performance-based standard, there
are many ways to trade off better performance in some areas with less per-
formance in others. It is also possible to take credit for some things that
the code does not recognize.Here are some tips that may help you to
design an ENERGY STAR Labeled New Home with a minimum of added
cost:

• Orientation—Solar heat gain from south-facing windows reduces
the annual heating load and makes homes more comfortable. Think
about how you might take advantage of this while working within the
site and other design constraints. For example, even if there’s a great
view to the east or west, you might be able to “flip” the design over
to put the garage on the north side and expose more windows to the
south, without adding any cost. Note also that most unwanted heat
gain in the summer comes from east- and west-facing windows; if
there’s a compelling reason to put a lot of glass on the west or east
side of a house, consider using a “southern” low-e type of glass with
a low solar heat gain coefficient, or shading the glass with adequate
overhangs.

• Insulation material—Some types of insulation, such as dense-
packed or damp-spray cellulose, or spray foams, fill cavities complete-
ly, help to reduce air leakage, and add more R-value in the same sized
framing cavity. Rigid foam applied to the exterior walls or ceiling adds
R-value, reduces the thermal “bridge” of the framing, and can form a
good air barrier if the joints are sealed. Think about specifying some
of these materials to improve the performance of the building.

• Allow space for mechanicals—Some of the worst energy users
include undersized, underinsulated, and/or leaky ductwork, especial-
ly when located in unconditioned spaces. As the designer, you have
little control of the quality of mechanical installations, but you can
influence their placement. Duct leaks that occur outside the thermal
envelope can cause thermal, comfort, moisture and backdrafting
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problems. If you specify all ductwork to be entirely within the thermal
envelope, the consequences of leaks are greatly reduced. Building
frames that have room for mechanical equipment and chases for duct-
work are less likely to have undersized and torturous duct runs.
Consider planning the space requirements for the mechanical systems
and specifying them on the plans.

Energy Page 
Because you are putting the design of the home on paper, consider adding
a separate “Energy Page” to the blueprints. Include a table of gross and
net square feet of walls, ceilings, windows, doors, floors, etc. and the
specifications for their thermal performance including insulation R-values,
fenestration U-factors, and mechanical equipment efficiency ratings. Also
include detail drawings of insulation baffles, duct terminations, founda-
tion insulation, air sealing details, and the like. If you are also conducting
the energy code compliance analysis, please indicate on this page which
compliance path you used.

Going Further
Tradeoffs
Heating and cooling systems tend to be substantially oversized, even in
conventionally built houses. If the HVAC installer uses the same rules of
thumb to size equipment for an efficient house, they will be even more
oversized. Oversized equipment costs more to install and to operate. You
can save money on a project by sizing the heating and cooling systems
properly (both equipment and distribution systems), and this savings can
help pay for the upgrades to the building shell.

Designer
You can also get “payoffs” by doing some or all of the following:

• Use direct-vent or sealed combustion heating and hot water equip-
ment and save the cost of installing a chimney. Never use unvented
combustion equipment (see Chapter 9 - HVAC).

• Use exterior foam sheathing as a drainage plane, as well as part of the
wall insulation R-value.

• Use drywall returns around windows (see Figure 8.4).
• Specify advanced framing techniques (see Chapter 7 - Framing).
• Structural insulated panels, precast foundation sections or stay-in-

place insulating formwork may cost more initially, but may provide
labor savings and multiple benefits to the building’s structure and
function for little or no net additional cost.
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• Many electric and gas utilities have rebates for high-efficiency heating
or heating/cooling equipment, which help offset the added cost of the
equipment.

Siting 
Site selection, preparation, and landscaping all have effects on the energy
use of a building as well as on moisture, drainage and occupant comfort.

Material Selection 
It is important to select materials that are designed for their intended
function, and minimize the risk to the building occupants. Ventilation sys-
tems are good for people, because they provide fresh air and dilute toxins.
However, it’s always better to reduce a toxin than to dilute it with ventila-
tion. Many materials that are found in new construction have varying
degrees of toxicity, and it is important to consider using those with the
least risk of exposure to the occupants.

Appliances 
Although the buyer usually has much control over appliance selection, the
designer often has influence as well. Many appliances are available that
have the ENERGY STAR label, indicating a high level of energy efficiency.
Utility rebates may also be available for some ENERGY STAR labeled
appliances. The internet address for ENERGY STAR labeled appliances is
found in Appendix B. You should also think about house depressuriza-
tion, combustion safety, as well as customer convenience.

Commissioning
“Commissioning” is the testing of the home’s mechanical systems and
other subsystems for intended operation. Although commercial construc-
tion may include a commissioning process, most houses never get tested.
For each ENERGY STAR Labeled Home, tests of building air leakage and
duct leakage will be conducted as part of the certification process. In addi-
tion, every house should have combustion safety tests of venting systems
and carbon monoxide for every combustion appliance (except sealed com-
bustion systems).

Good design is important for good buildings, but good design does not
guarantee good buildings. Many building plans are drawn with exemplary
construction details, and those details are ignored, botched, replaced, or
“value engineered” out before or during the construction process.
Designers do not always have the authority to ensure good details are fol-
lowed during the construction process. A home energy rater or other ener-
gy consultant can act as an independent third party to point out some
things that may go wrong in the construction process.

24

Designer

4

Designer



25

Designer

4

Designer

This is a schematic of a cape style house with an unconditioned base-
ment and unheated kneewall areas.
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This schematic shows the same cape style house with a heated base-
ment and kneewall areas. Note that the two choices are independent
of each other, it is possible to have heated kneewall attics with an
unheated basement, or the reverse.




