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Foreword

The purpose of this video and workbook training program is to acquaint you with the
code provisions involving the inspection of the residential provisions of the 2000
International Energy Conservation Code®. 

The video and workbook will lead you through an inspection for the energy features
required in the 2000 IECC® and demonstrate how this additional inspection will fit into
your typical inspection process. The following inspections will be highlighted within the
video and workbook:

• Foundation inspection
• Framing inspection
• Insulation inspection
• Final inspection

This workbook may be reviewed either before or after viewing a particular segment of the
accompanying video training tape. This workbook may be used as a resource guide in
your inspections, plans review or design project.
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Objectives

The materials in this reference manual are designed to assist you in determining acceptable
or unacceptable installations for energy conservation features as they relate to the 2000
IECC. After completing the video and workbook training program you will be able to:

1. Inspect for the required insulation levels in the building envelope
and verify that the insulation has been installed properly.

2. Inspect for HVAC requirements and verify that the ducts have
been sealed and insulated properly.

3. Verify that the glazing with the correct rated U-factor has been
installed in a residence and know where to go if the NFRC label
is not on the glazing.

4. Understand the energy impact of improperly installed energy
features within a residence.

Suggestions

To benefit fully from the video and workbook training program it is recommended that
you have the following:

1. The ability to read and understand basic construction drawings
2. A basic knowledge of construction methods and materials
3. A copy of the International Energy Conservation Code

Several tables that appear in the text of the IECC are referenced in both the video and
workbook. The workbook also has a listing of the applicable code provisions for each item
that is discussed, making the IECC a valuable part of your code book library.

Review questions will be found at the end of this workbook. After viewing the video you
should answer these questions.

You will need a pencil or pen in order to complete the questions. Please allow approxi-
mately 2 hours to complete this video training tape. 

Once you have viewed this video training tape and receive a passing score upon comple-
tion of the accompanying examination, you will be eligible for 0.2 Continuing Education
Units (CEUs). Members of the American Institute of Architects (AIA) will receive 2
Health, Safety and Welfare (HSW) Learning Units (LUs). To receive this credit, you must
complete the examination. Instructions for completing the exam and submitting your
response to ICBO may be found in the examination section of this workbook.





ix

Glossary

The following terms should be reviewed before viewing the video and reading
the workbook. This will help maximize the benefit of using the training tool.
The terms that are presented are common to residential energy code inspec-
tion and design.

Annual fuel utilization efficiency
(AFUE) – The ratio of annual output
energy to annual input energy, which
includes any nonheating season pilot
input loss and for gas or oil-fired furnaces
or boilers does not include electrical
energy.

Approved – Approved by the code official
or other authority having jurisdiction as
the result of investigation and tests con-
ducted by said official or authority, or by
reason of accepted principles or tests by
nationally recognized organizations.

Basement wall – The opaque portion of a
wall which encloses one side of a base-
ment and having an average below-grade
area greater than or equal to 50 percent
of its total wall area, including openings
(see "Gross area of exterior walls").

Btu – Abbreviation for British thermal
unit, which is the quantity of heat
required to raise the temperature of 
1 pound (0.454 kg) of water 1°F (0.56°C),
(1 Btu = 1,055 J).

Building envelope – The elements of a
building that enclose conditioned spaces
through which thermal energy is capable
of being transferred to or from the exteri-
or or to or from spaces exempted by the
provisions of Section 101.4.1

Condensing unit – A specific refrigerat-
ing machine combination for a given
refrigerant, consisting of one or more
power-driven compressors, condensers,
liquid receivers (when required), and the
regularly furnished accessories.

Cooled space – Space within a building
that is provided with a positive cooling
supply (see “Positive cooling supply”).

Crawlspace wall – The opaque portion of
a wall that encloses a crawl space and is
partially or totally below grade.

Degree day, heating – A unit, based on
temperature difference and time, used in
estimating heating energy consumption
and specifying nominal heating load of a
building in winter. For any one day, when
the mean temperature is less than 65°F
(18°C), there are as many degree days as
there are degrees Fahrenheit (Celsius) dif-
ference in temperature between the mean
temperature for the day and 65°F (18°C).
Annual heating degree days (HDD) are
the sum of the degree days over a calen-
dar year.

Duct – A tube or conduit used for con-
veying air. The air passages of self-con-
tained systems are not to be construed as
air ducts.

Duct system – A continuous passageway
for the transmission of air that, in addi-
tion to ducts, includes duct fittings,
dampers, plenums, fans, and accessory
air-handling equipment and appliances.

Exterior wall – An above-grade wall
enclosing conditioned space. Includes
between-floor spandrels, peripheral
edges of floors, roof and basement knee
walls, dormer walls, gable end walls, walls
enclosing a mansard roof, and basement
walls with an average below grade-wall
area that is less than 50 percent of the
total opaque and nonopaque area of that
enclosing side.

Fenestration – Skylights, roof windows, ver-
tical windows (whether fixed or moveable),
opaque doors, glazed doors, glass block,
and combination opaque/glazed doors.
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Glazing area – Total area of the glazed fen-
estration measured using the rough open-
ing and including sash, curbing, or other
framing elements that enclose conditioned
space. Glazing area includes the area of
glazed fenestration assemblies in walls
bounding conditioned basements. For
doors where the daylight opening area is
less than 50 percent of the door area, the
glazing area is the daylight opening area.
For all other doors, the glazing area is the
rough opening area for the door including
the door and the frame.

Heat pump – A refrigeration system that
extracts heat from one substance and
transfers it to another portion of the same
substance or to a second substance at a
higher temperature for a beneficial pur-
pose.

Heat trap – An arrangement of piping
and fittings, such as elbows, or a commer-
cially available heat trap, that prevents
thermosyphoning of hot water during
standby periods.

Heated slab – Slab-on-grade construction
in which the heating elements or hot air
distribution system is in contact with or
placed within the slab or the subgrade.

Heated space – Space within a building
that is provided with a positive heat sup-
ply (see "Positive heat supply"). Finished
living space within a basement with regis-
ters or heating devices designed to supply
heat to a basement space shall automati-
cally define that space as heated space.

Heating seasonal performance factor
(HSPF) – The total heating output of a
heat pump during its normal annual usage
period for heating, in Btu, divided by the
total electric energy input during the same
period, in watt hours, as determined by
DOE 10 CFR Part 430, Subpart B, Test
Procedures and based on Region 4.
Infiltration – The uncontrolled inward
air leakage through cracks and interstices
in any building element and around win-
dows and doors of a building caused by

the pressure effects of wind or the effect
of differences in the indoor and outdoor
air density or both. ARI 310/380.)

Insulating sheathing – An insulating
board having a minimum thermal resist-
ance of R-2 of the core material.

Labeled – Devices, equipment, appli-
ances, assemblies, or materials to which
have been affixed a label, seal, symbol, or
other identifying mark of a nationally rec-
ognized testing laboratory, inspection
agency, or other organization concerned
with product evaluation that maintains
periodic inspection of the production of
the above-labeled items and by whose
label the manufacturer attests to compli-
ance with applicable nationally recog-
nized standards. 

Listed – Equipment, appliances, assem-
blies, or materials included in a list pub-
lished by a nationally recognized testing
laboratory, inspection agency, or other
organization concerned with product
evaluation that maintains periodic
inspection of production of listed equip-
ment, appliances, assemblies, or material,
and whose listing states either that the
equipment, appliances, assemblies, or
material meets nationally recognized
standards or has been tested and found
suitable for use in a specified manner.

Positive cooling supply – Mechanical
cooling deliberately supplied to a space,
such as through a supply register. Also,
mechanical cooling indirectly supplied to
a space through uninsulated surfaces of
space-cooling components, such as evap-
orator coil cases and cooling distribution
systems which continually maintain air
temperatures within the space of 85°F
(29°C) or lower during normal operation.
To be considered exempt form inclusion
in this definition, such surfaces shall com-
ply with the insulation requirements of
this code.

Positive heat supply – Heat deliberately
supplied to a space by design, such as a
supply register, radiator or heating ele-
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ment. Also, heat indirectly supplied to a
space through uninsulated surfaces of
service water heaters and space-heating
components, such as furnaces, boilers and
heating and cooling distribution systems
which continually maintain air tempera-
ture within the space of 50°F (10°C) or
higher during normal operation. To be
considered exempt from inclusion in this
definition, such surfaces shall comply with
the insulation requirements of this code.

Residential building, Type A-1 –
Detached one- and two-family dwellings.

Residential building, Type A-2 – A
building containing multiple (i.e., three
or more) dwelling units where the occu-
pants are primarily permanent in nature,
such as town-houses, row houses, apart-
ment houses, convents, monasteries, rec-
tories, fraternities and sororities, dormi-
tories, and rooming houses, all of which
are three stories or less in height above
grade.

Roof assembly – A roof assembly shall be
considered to be all roof/ceiling compo-
nents of the building envelope through
which heat flows, thus creating a building
transmission heat loss or gain, where
such assembly is exposed to outdoor air
and encloses conditioned space. The
gross area of a roof assembly consists of
the total interior surface of all roof/ceil-
ing components, including opaque sur-
faces, dormer and bay window roofs,
treyed ceilings, over-head portions of an
interior stairway to an unconditioned
attic, doors and hatches, glazing and sky-
lights exposed to conditioned space that
are horizontal or sloped at an angle less
than 60 degrees (1.1 rad) from the hori-
zontal (see "Exterior wall"). A roof assem-
bly or portions thereof having a slope of
60 degrees (1.1 rad) or more from hori-
zontal shall be considered to be in the
gross area of exterior walls and thereby
excluded from consideration in the roof
assembly. Skylight shaft walls 12 inches
(305 mm) in depth or greater (as meas-
ured from the ceiling plane to the roof

deck) shall be considered to be in the
gross area of exterior walls and are there-
by excluded from consideration in the
roof assembly.

Seasonal energy efficiency ratio (SEER) –
The total cooling output of an air condi-
tioner during its normal annual usage
period for cooling, in Btu/h (W), divided
by the total electric energy input during
the same period, in watt-hours, as deter-
mined by DOE 10 CFR Part 430, Subpart
B, Test Procedures.

Standard truss – Any construction that
does not permit the roof/ceiling insula-
tion to achieve the required R-value over
the exterior walls.

Slab-on-grade floor insulation –
Insulation around the perimeter of the
floor slab or its supporting foundation
when the top edge of the floor perimeter
slab is above the finished grade or 12
inches (305 mm) or less below the fin-
ished grade.

Thermal conductance – Time rate of
heat flow through a body (frequently 
per unit area) from one of its bounding
surfaces to the other for a unit 
temperature difference between the two
surfaces, under steady conditions 
(Btu/h × ft2× °F) [W/(m2 × K)].

Thermal resistance (R) – The reciprocal
of thermal conductance (h × ft2 × °F/Btu)
[(m2 × K)/W].

Thermal transmittance (U) – The coeffi-
cient of heat transmission (air to air). It is
the time rate of heat flow per unit area and
unit temperature difference between the
warm-side and cold-side air films (Btu/h ×
ft2 × °F) [W/(m2 × K)]. The U-factor
applies to combinations of different mate-
rials used in series along the heat flowpath,
single materials that comprise a building
section, cavity airspaces and surface air
films on both sides of a building element.

Thermostat – An automatic control device
actuated by temperature and designed to
be responsive to temperature.
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Field inspections are necessary to ensure
that required materials and equipment
are properly installed at the site and are
in accordance with the approved build-

ing plans, specifications, or documentation. This
section provides guidance to field inspectors per-
forming site inspections on residential buildings
that must comply with the 2000 International
Energy Conservation Code®. Because the number
and types of inspections vary throughout the
country, you are encouraged to customize these
guidelines for your jurisdiction.

This section at times refers to code-related
information that was documented and submitted
prior to plan review. The code requires this 
information to be provided on the plans and
specifications (see Section 104.2 of IECC). For 
simplicity, the workbook refers to “plans.”
However, this same information can instead be
provided on specifications, schedules, and/or
other documents accepted by your jurisdiction.

Five separate site inspections are commonly
used to survey energy features:

• Pre-inspection
• Foundation inspection
• Framing inspection

• Insulation inspection
• Final inspection
These should coincide with site visits typical-

ly required for general structural, mechanical,
and electrical inspections. The insulation inspec-
tion, however, is best conducted after the instal-
lation of the electrical and plumbing systems and
before the insulation is covered with sheetrock.
This may require a separate trip.

You can use the Field Inspection Checklist pro-
vided with this workbook to verify energy fea-
tures. The checklist is divided into sections that
reflect the four separate inspection visits and
identifies the items to be inspected on each of
these visits. For example, the section entitled
Foundation Inspection identifies slab-edge, base-
ment wall, and crawlspace wall insulation as
items that should be inspected at the same time.
The checklist is designed to be used during both
plan review and field inspection. During the
plan review process, specific information per-
taining to energy code compliance can be
recorded. The inspector can then use the inspec-
tion form as a guide to ensure that each of the
features used to make the building comply with
the code is verified.
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Pre-Inspection

Before beginning the field inspection,
verify that the approved building plans,
specifications, or documentation are on
site. Ensure that the plans and docu-

mentation have been checked for compliance
with the energy code. The following minimum
information should be included on the building
plans:

• Insulation R-values
• Window U-factors
• Window solar heat gain coefficient values

(if applicable)
• Rough openings for windows and sky-

lights
• Equipment efficiencies (if credit has

been taken for high efficiency heating
and cooling systems

• Duct insulation R-values

• Plan notes containing information
about:
– Duct sealing
– Air sealing for the building envelope
– Circulation loop pipe insulation for

water heating
– IC rated / air-tight recessed can

lights
The best place for this information is on the

building plans but you may also find this in
attached compliance documentation or specifica-
tions. The building plans, specifications, and
compliance forms should provide you with all the
information necessary to perform a field inspec-
tion properly.

As an alternative, an energy sheet can be
added to the plan set that contains all the infor-
mation necessary for energy code compliance. 
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Foundation Inspection

The first energy feature to be inspected
should be the foundation. Based on the
type of foundation and placement of
insulation, the following items will be

inspected:
• Slab-edge insulation
• Basement wall exterior insulation
• Crawlspace wall insulation

Slab-Edge Insulation

The best time to inspect for slab-edge insula-
tion is before the insulation is covered with either
backfill or concrete. The inspector must ensure
that the correct insulation R-value has been
installed with the proper vertical and horizontal
distance (see IECC Section 502.2.1.4 or 602.1.6).

To verify that the correct R-value has been
installed, compare the R-value printed on the
insulation with that called out on the building
plans or compliance documentation (See Figure
1). This information can be found on a building
cross-section or foundation detail. The R-value of
the insulation must meet or exceed that shown
on the plans. 

This will usually be listed as R-value per inch
thickness, or the installed R-value will be printed
on the insulation. If the R-value is not shown, the
installation contractor should provide verification
of the insulation R-value. If the insulation is to be
installed as part of the foundation form, the R-
value should be verified prior to pouring concrete.

There are several ways that insulation may be
installed on the slab edge. The insulation may be
placed on the inside of the foundation stem wall
or on the exterior of the wall. The insulation must
extend from the top of the slab downward or
downward and horizontally for the required min-
imum distance (see Figure 2). Check the plans
and compliance documentation to determine the
depth. Insulation that extends horizontally, away
from the slab, must be covered by either pave-
ment or a minimum 10 inches of soil. The top
edge of slab insulation installed between the exte-
rior wall and the interior slab can be cut at a 45
degree angle away from the exterior wall.

The code also requires exterior slab-edge
insulation that is exposed to air be covered with
a rigid, opaque, and weather-resistant protective
covering (see IECC Section 102.4.1). This cover
will prevent the degradation of the insulation's
thermal performance. The cover must extend 
6 inches below the grade. Materials that can be
used include exterior grade plastic, fiberglass,
galvanized metal or aluminum flashing, or a
cementitious coating (see Figure 3).

Basement Wall Exterior Insulation

A basement wall is any wall that is at least 50
percent on average below grade. Basement walls
have lower insulation R-value requirements than
above-grade walls (see IECC Section 502.2.1.6,
502.2.3.6 and 602.1.5). If the entire wall is at leastFigure 1
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Figure 3

Figure 2
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50 percent below grade the entire wall must meet
the basement wall requirement regardless of how
the wall is constructed (see Figure 4). For example,
a basement wall that is part poured-in-place con-
crete and part wood stud must meet the R-value
requirements for a basement wall. If in doubt,
check the grade line shown on the building plans
and compare this with the actual grade line on site.

Basement insulation can be installed on the
interior of the wall or on the exterior as foam
boards. Insulation installed on the interior of the
wall is typically installed between studs and checked
during the Insulation Inspection. In all cases the
insulation must start at the top of the foundation
wall. The perimeter joist directly connected to the
foundation wall must also be insulated. Verify that
the R-value of the installed insulation matches
what is called for on the plans or the compliance
documentation. For insulation installed on the
exterior of the basement wall, check the R-value
printed on the face of the exterior foam boards and
compare that to what is called for on the plans or
documentation (see Figure 5). This will usually be
listed as R-value per inch thickness or the rated R-
value for the product will be printed on the foam
board. If the R-value is not shown, the installation
contractor should provide verification of the insu-
lation R-value. Types of insulation installed on the
exterior of the wall include extruded polystyrene
boards, molded expanded polystyrene (MEPS)
boards, and fiberglass or MEPS drainage boards.

Crawl Space Wall Insulation
Installing insulation on the inside surface of

the foundation stemwall is common practice in
many cold parts of the country. This practice
eliminates the need to install insulation in the
raised floor over the crawlspace. There are a few

criteria that must be met in order to use this insu-
lation method:

• The crawlspace may not have ventilation
openings that communicate directly with
outside air

• The crawlspace must be mechanically
ventilated or supplied with conditioned
air

• The crawlspace floor must be covered
with an approved vapor retarder 
material.

The International Residential Code® and
International Building Code® allow the construction
of unventilated crawlspaces. To meet the require-
ments, the crawlspace walls must be insulated to
the R-value specified in the energy code (see
IECC Section 502.1.5 and 602.1.7). The crawl-
space must either be provided with conditioned
air or mechanical ventilation.

If mechanical ventilation is selected, the crawl-
space must be ventilated at 1 cfm per 50 square
feet. In all cases the ground surface must be cov-
ered with an approved vapor retarder material. To
eliminate moisture from the crawlspace, the sill
plate and perimeter joist should be sealed. Also,
while not a code requirement, all joints in the
vapor retarder should be overlapped and taped to
prevent ground moisture from entering the crawl-
space. This includes the connection between the
vapor retarder and crawlspace wall.

Compare the R-value of the installed insula-
tion with that called out on the plans or docu-
mentation. The R-value should meet or exceed
what is called out on the plans. If the insulation
is to be installed as part of the foundation form,
the R-value should be verified prior to pouring
concrete. Ask for manufacturer literature if the 
R-value is not printed on the insulation. Also,
check to make sure that the insulation is securely
fastened to the foundation wall. The insulation
will either be rigid board insulation installed on
either the interior or exterior of the stemwall, or
fiberglass batt insulation draped down the inside
of the stemwall or installed between framing.
The code requires the crawl space wall insulation
to extend from the top of the wall to the inside
finished grade. If the inside grade is less than 
12 inches below the outside finished grade or the
vertical wall insulation stops less than 12 inches
below the outside grade, the insulation must
extend vertically and horizontally a minimum of
24 linear inches from the outside grade level.

Figure 4
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Figure 5
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Framing Inspection

Several of the energy features required by the
IECC can be examined during the framing
inspection. They include:

• Air sealing
• Glazing area, U-factor and solar heat

gain coefficient
• HVAC ductwork insulation and 

installation
• HVAC equipment efficiency
• Recessed can lights
It is best to inspect for these features prior to

the installation of insulation and sheetrock. This
will allow any change outs in the field to be com-
pleted with minor disruptions to other parts of
the building assembly.

Air Sealing

There is no specific code language that dic-
tates exactly how an air leak should be sealed or
the quality of the seal. But proper air sealing will
not only decrease the energy use of the building,
but it will also increase the comfort of the home-
owner and the durability of the home.

Air leaking into and out of the wall, ceiling,
and floor systems can carry water vapor that will
condense within the framing cavities. Air move-
ment carries significantly more moisture than
vapor diffusion. This condensed water can then
cause mold growth and rot within the cavities,
shortening the life span of the structure.

All penetrations in the building envelope
between conditioned and unconditioned space
or outside the building must be sealed with
durable caulking materials or closed with gasket-
ing materials (see IECC Section 502.1.4.2 and
602.1.10) (see Figure 6). The code also allows the
use of vapor-permeable house-wrap as an air bar-
rier. To spot a potential air leakage site, look along

cracks in the building envelope for daylight. If you
see daylight, you have an air leak. Air leaks can be
introduced at any stage of construction.

There are several places where air leakage
can occur.

• Around all plumbing and electrical 
penetrations, including between the
sheet-rock and electrical boxes and
where the wiring penetrates the box

• Between the duct boot and the subfloor
or sheetrock

• At the attic and crawlspace panels
• Between the top and bottom plates and

also around the perimeter joist on a
floor assembly between two conditioned
floors

• Around tubs and showers
• At recessed lights
There are several types of material that can

be used to seal air leaks. They include durable
caulking materials, foam backer rod, expanding
foam products, and other foam products.
Fiberglass batt insulation is not an effective air
sealant. Caulking and weatherstripping must be
installed in accordance with the manufacturer's
installation requirements. Also, check the manu-
facturer's warranty on window products to ensure

Figure 6
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that the use of certain sprayed-in foam products
does not void the warranty.

Floor Insulation

If the building has a raised floor over an
unconditioned space and the floor insulation has
been installed, verify that the installed insulation
R-value matches the approved plans (see IECC
Section 502.2.1.3, 502.2.4.8 and 602.1.4). If the
floor insulation has not yet been installed, it may
be inspected during the insulation inspection.
Insulation R-values must be marked on the insu-
lation with an R-value designation.

Properly installed floor insulation should be
flush against the subfloor, with the vapor retarder
(where required) against the subfloor. Vapor
retarders are only required in unvented floor
spaces and must have a perm rating of 1.0 or less.
The insulation should be adequately and uni-
formly held by supports such as furring running
perpendicular to the joists, piano wire stapled to
the joists, or “tiger teeth.” The insulation should
not sag away from the floor (see Figure 7).

Glazing and Door U-factors

Glazing plays a major role in energy code
compliance. More glass typically means greater
insulation levels or a need for more efficient 
windows to offset the energy use resulting from the
glazing. Three key elements need to be inspected:

• Glazing area
• Glazing U-factor
• And in some areas of the country, solar

heat gain coefficient
Let's take a look at glazing area first.

Openings for windows, glass doors, and skylights

will be roughed out during the framing inspec-
tion. Compare the installed glazing or roughed
out opening with what is shown on the approved
plans. Look for added windows, skylights, glass
doors, or windows larger than those shown on
the plans. Any increase in window area could
cause non-compliance. New documentation will
need to be submitted (see IECC Section 502.2.4.3).

The glazing U-factor is the next item to
check. The U-factor is a measure of the efficien-
cy of the window. The lower the U-factor the
greater the efficiency. As an example, an alu-
minum window with two panes of glass may have
a U-factor of 0.87. Vinyl or wood, on the other
hand, have U-factors less than 0.55.

The code requires windows, glass doors, and
skylights to be rated by the National Fenestration
Rating Council and have labels that contain the
rated U-factor for the glazing unit (see IECC
Section 102.5.2). These labels make it easy for an
inspector to verify that the installed window unit
meets the U-factor requirement called out on the
plans or documentation (see Figure 8). 

To verify compliance in the field, compare
the installed glazing U-factor with the compli-
ance documentation or approved building plans.
If the U-factor is less than or equal to what is on
the plans, the window complies.

If the windows and glass doors are not rated,
Table 102.5.2(1), U-Factor Default Table for
Windows, Glazed Doors and Skylights, can be
used. By using the frame material, the number of
panes of glass and the operation of the window
(either fixed or operable) you can determine the
default U-factor for a window, glass door, or sky-
light. For example, a vinyl framed, double
glazed, operable window has a default U-factor of
0.55 (see Figure 9).

Figure 7

Figure 8
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Glazing Solar Heat Gain Coefficient

Climates with less than 3,500 heating degree
days (HDD) require glazing to have a solar heat
gain coefficient (SHGC) of 0.40 or less (see IECC
Section 502.1.5). The SHGC is a measure of how
much heat or solar gain is transmitted through
the window by solar radiation (see Figure 10).
The lower the number, the lower the amount of

heat that passes into the building through the
glazing. A glazing unit with a low SHGC will help
to reduce air conditioning energy use during the
cooling season.

The NFRC labels also include SHGC ratings
for many windows, glass doors, and skylights (see
Figure 11). Compare the SHGC on the installed
windows with those called out on the plans. If the
values are less than or equal to those on the plans
or documentation, the window complies with the
code. The code does allow for the use of perma-
nent exterior solar shading devices to meet the
requirements. This would include shade screens
and overhangs. If exterior shading devices are
indicated on the plans, make certain they are
installed on the windows.

Duct Insulation

Inspecting the HVAC system for compliance
with the IECC can also be done during the fram-
ing inspection. Many of the provisions also fall
within the normal mechanical code inspection.

The IECC requires that all supply and return
air ducts be insulated to specified levels and
sealed to minimize the amount of duct leakage
within the heating and cooling system (see IECC
Section 503.3.3.3). The R-value for duct insula-
tion is based on Table 503.3.3.3 of the IECC (see
Figure 12). The approved plans should call out
the duct insulation R-values for ducts in uncon-
ditioned spaces and ducts located outside of the
building. Ducts in unconditioned spaces will typ-
ically be required to use an R-5 insulation.

Ducts considered to be in unconditioned
spaces would include those located in:

• vented attics
• vented crawlspaces

Figure 9

Figure 10 Figure 11



12 Inspecting for the Residential Provisions of the IECC

• garages
• unconditioned basements
• any framing cavity that separates 

conditioned space from unconditioned
space; for example, a duct located in an
exterior wall.

When ducts are located in exterior building
cavities, either

• the full insulation R-value requirement
for that building component must be
installed between the duct and the 
building exterior, in which case the ducts
do not require insulation, or

• the ducts must be insulated to the duct
R-value requirement given in Table
503.3.3.3 and the duct area must be
treated as a separate component on the
compliance documentation.

The code also requires that the R-value be
printed on the duct insulation every 10 feet, so it
should be easy to compare the installed duct
insulation R-value with what is shown on the
plans (See Figure 13). Please note the
International Mechanical Code® (IMC) and
International Residential Code® (IRC) specify that
ducts must be labeled every 3 feet. If the juris-
diction has adopted either of these codes in addi-
tion to the IECC, the IRC or IMC requirement
would take precedence over the IECC.

Duct Sealing

Ducts are also required to be sealed. All lon-
gitudinal and transverse joints, seams, and con-
nections of supply and return ducts are required
to be properly sealed (see IECC Section 503.3.3.4.3
and 603.1). Sealing the ducts ensures that the
conditioned air reaches spaces intended for
space conditioning and does not end up condi-
tioning the vented attic or crawlspace. This may
be one of the most important conservation fea-
tures to check. A properly sealed duct system will
help increase the comfort of the home and lower
the energy use of the building.

Supply and return ducts are required to be
sealed with:

Figure 13

Figure 12
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• welds
• gaskets
• mastics
• mastic-plus-embedded-fabric systems
• approved tapes
Duct tape, or any other unapproved tape, is

not permitted as a sealant on any ducts. 
Ducts in conditioned and unconditioned spaces,
including outside the building envelope, are
required to be sealed. It is important to note that
return ducts formed by stud cavities and between
solid floor joists are considered part of the duct
system as are supply and return plenums located
at the air handler (see Figure 14). These are areas
that are commonly missed during the air sealing
process and must all be sealed with the approved
sealing methods.

Heating and Cooling Efficiency

The IECC requires that heating and cooling
equipment installed in residential buildings
meets minimum efficiency requirements (see
IECC Section 503.2 and 603.1). Verifying equip-
ment efficiency is only an issue when trading off
lower insulation or glazing requirements for
higher efficiency equipment.

Compare the installed make and model num-
ber with what was called out on the approved
plans or documentation. If either piece of informa-
tion is not available, request that the contractor
supply the manufacturer's specifications for the
installed equipment that list the rated efficiency.
If the rated efficiency is greater than or equal to
what is called out in the documentation the
equipment complies with the code. The mini-
mum efficiency requirements for typical residen-

tial heating and cooling equipment are listed in
Table 503.2 (see Figure 15).

Recessed Can Lights

The installation of recessed can lighting has
become common practice in residential construc-
tion. Can lights installed in the building enve-
lope, for example an insulated ceiling, may be 
a major source of air leakage and energy loss
within a residence. The IECC has certain require-
ments for can lights installed in the building
envelope (see IECC Section 502.1.3). 

First, the can lights must either be Type IC
rated or have a sealed box installed over the top of
the fixture with at least 3 inches of clearance from
insulation. The IC rating is visible on the inside of
the installed can light. IC stands for “insulation
contact,” so an IC rating means the fixture is safe
to be in contact with insulation. If a sealed box is
used to meet the requirements, all electrical wire
penetrations in the box should be sealed. In addi-
tion, the box should be sealed to the attic floor.

Second, the can lights must be air tight to
reduce air movement and associated energy loss.
The fixtures must either pass the ASTM E 283 test
for air leakage or must be manufactured with no
penetrations between the inside of the recessed
fixture ceiling cavity, and sealed or gasketed to
prevent air leakage into the unconditioned space.
A recessed can light installed inside a sealed box
will also meet the requirements of the code. Look
for labels on the fixtures that designate the fix-
tures as sealed or air tight (see Figure 16).

HVAC Plumbing Insulation

All HVAC system piping installed and con-
veying fluid temperatures greater than 120°F or
chilled fluids less than 55°F must be insulated to
the levels specified in Table 503.3.3.1 included in
Figure 17 (see IECC Section 503.3.3.1 and 603.1).
This would include piping from the condensing
unit to the coil in the air handler and piping
from a boiler leading to a surface used for radi-
ant heat. The pipe sizes, insulation thicknesses,
and R-values must be identified on the plans.
The installed insulation R-value must be greater
than or equal to that shown on the plans. Note
that the insulation thickness must be increased by
½ inch for all pipe exposed to outside air.

Figure 14
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Mass Walls

In some locations, the code specifies less-
stringent requirements for above-grade heavy
mass walls than for wood- or steel-frame walls (see
IECC Section 502.2.1.1.2, 502.2..4.17 and
602.1.1.1). Masonry, concrete, and log walls are
examples of mass walls that are sometimes eligi-
ble to receive this credit. Check the framing
details, floor plans, and structural plans to ensure
that any mass walls shown on the plans are
installed in the building and that insulation lev-
els and location match those indicated.

Mass wall insulation can be installed on the
exterior of the wall, on the interior of the wall
between the wall and the conditioned space, or
integrated with the wall system. Placement will
dictate the insulation R-value requirement, so it
is important that the installed assembly match
the approved building plans.

Steel Stud Framed Walls

Steel is typically less efficient from an energy
standpoint. A wall constructed using wood fram-
ing will require less insulation than that con-
structed with steel using the same nominal thick-
ness. Steel framing cannot be substituted for
wood framing unless new energy code 
compliance documentation is submitted. Walls
that use steel framing will need to either increase
the thickness of the wall framing (for example,
change from a 4-inch nominal stud to a 6-inch
nominal stud) or use continuous rigid board
insulation over the face of the studs (see IECC
Section 502.2.1.1.1, 502.4.16 and 602.1.1.2).

If the building was made to comply using steel
studs in the wall system, verify that the installed
insulation R-value is correct and check the build-
ing plans to determine if rigid board insulation is
required to be installed over the face of the studs.

Figure 15

Figure 16
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Figure 17
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Insulation Inspection

During the insulation inspection we are going
to verify the following:

• wall insulation R-values and installation
• that a vapor retarder for unvented 

walls, floors, and roof assembles, is
installed

• floor insulation R-values and installation
• cathedral insulation R-value and 

installation
It is important to inspect the insulation prior

to covering it with sheetrock to ensure that it has
been installed properly and that it has the cor-
rect R-value. This is the last chance to see the
insulation before it is covered and this inspec-
tion could have a lasting impact on the energy
bills for the homeowner for the life span of the
residence.

Wall Insulation

The best time to inspect wall and raised floor
insulation is before the sheetrock is installed in
the building. Two questions need to be answered
during this inspection. First, has the right level of
insulation been installed? And second, has it been
installed correctly? All walls between conditioned
space and the outdoors or unconditioned space
(see Figure 18) must be insulated (see IECC Section
502.2.1.1, 502.2.4.1 and 602.1.1). This includes:

• exterior walls
• kneewalls in attics
• perimeter joists
• the walls between the house and the

garage
• skylight wells

Figure 18
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Check the approved plans or the compliance
documentation for the required R-values for the
insulation. 

Fiberglass batts, rigid foam boards, and
blown-in insulation are different types of insula-
tion that you may encounter in the field.
Fiberglass insulation R-values are required to be
printed on the craft backing of the insulation or
on the insulation itself for unfaced batts. For
blown-in or sprayed insulation, the installer is
required to provide a certification of the installed
density and R-value. This certification must be
posted at the job site. Rigid foam insulation will
usually be listed as R-value per inch of thickness. 

Ensuring that the insulation is installed prop-
erly is important in the overall energy performance
of the house and can also affect the durability of
the wall structure. Here are a few areas that are
commonly missed and that should be checked dur-
ing the insulation inspection. Check behind tub
and shower enclosures for insulation. Also check
behind kitchen cabinets on exterior walls. While
not a code requirement, in some climates it is
important to install insulation in exterior corners
and on, or in headers over doors and windows.
This can eliminate excess heat transfer through the
surfaces. The perimeter joist between floors must
also be insulated to the required R-value. Walls
between the house and garage should also be insu-
lated as well as attic kneewalls and pony walls.

Check for uniformity and support for the
installed insulation (see Figure 19). Insulation
must completely fill the voids in all exterior walls
and should be split to go around wiring and
plumbing and not be compressed. The insulative
value is significantly reduced if the insulation is
compressed within the wall system. Rigid board

insulation installed over the face of the studs
should be continuous with no holes or gaps
between the insulation boards, and the joints
should be taped or sealed. 

Vapor Retarder

While inspecting the wall insulation, make
sure that a vapor retarder has been installed (see
IECC Section 502.1.1). Vapor retarders control the
entry of water vapor into building assemblies (see
Figure 20). The IECC requires the vapor retarder
to be installed in the “warm-in-winter” side of the
insulation. That typically means between the insu-
lation and the inside of the residence. The IECC
defines certain climates within the country as hot
and humid, and structures there will not be
required to have a vapor retarder. In such loca-
tions, a vapor retarder may be detrimental to the
wall system because it will trap moisture inside the
wall cavity. Check the IECC to determine if a
vapor retarder is required in your location.

Vapor retarders are required for all unvented
wall, floor, and ceiling assemblies. Foil and craft-
backed insulation (see Figure 21), polyethelene
sheathing, or vapor retarder paints will work as
vapor retarders as long as they have a maximum
perm rating of 1.0. Vapor retarders should be
installed with no holes or gaps that allow moisture
to migrate into the unvented wall cavities and
damage the integrity of the structure over time.

The code also allows the use of other meth-
ods for avoiding condensation in unventilated
spaces. Any alternative method must be
approved by the building official.

Vaulted Ceiling Insulation

Vaulted ceiling insulation may be installed
prior to the assembly being covered by sheetrock.
Typically fiberglass batt insulation is installed in
these assemblies. When checking the insulation,
verify that it fills the entire ceiling joist cavity and
extends down over the top of the exterior walls.
The insulation must not block vent openings in
the eaves and must have a minimum 1-inch space
between the insulation and the roof sheathing at
the location of the vent (see IRC Section R806.3).
Verify that the installed insulation R-value meets
or exceeds the R-value called out on the plans or
documentation.Figure 19
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Figure 20

Figure 21
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Basement Wall Interior Insulation

If basement wall insulation is installed on the
wall interior, it can be inspected during the insu-
lation inspection. Interior insulation typically
consists of fiberglass batt or rigid board installed
between furring strips or framing. Verify that the
R-value of the installed basement wall insulation
is at least that specified on the plans (see IECC
Section 502.2.1.6, 502.2.3.6, 502.2.4.9 and
602.1.5). See the discussion on inspecting for
wall insulation for further details.

Raised Floor Insulation

If the floor insulation has not been installed
until the insulation inspection, verify that the insu-
lation R-value matches the approved plans (see IECC
Section 502.2.1.3, 502.2.3.3, 502.2.4.8 and 602.1.4).
Insulation R-values must be marked on the insula-
tion with an R-value designation: (e.g., R-19).

Properly installed floor insulation should be
flush against the subfloor, with the vapor retarder
(where required) against the subfloor. Vapor
retarders are only required in unvented floor
spaces and must have a perm rating of 1.0 or less.
The insulation should be adequately and uni-
formly installed with supports such as furring
running perpendicular to the joists, twine, metal
rods, netting, piano wire stapled to the joists, or
“tiger teeth.” The insulation should not sag and
should have no air gap next to the floor.

Floors over garages must also be insulated to
the same level as a raised floor. Floors can-
tilevered over the outside air must also be insu-
lated. Check the approved plans or documenta-
tion for the insulation R-value. Also, if the can-
tilevered floor is unventilated it must have a
vapor retarder between the insulation and the
inside of the house, if required by code (see IECC
Section 502.1.1).
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Final Inspection

During the final inspection you can
inspect the energy features that were not
installed or could not be verified during
the other inspections. It is also a good

time to reinspect a few of the energy features
installed earlier that could have been damaged
during the course of construction. This includes
raised floor insulation, ductwork installed in the
crawlspace, insulation installed on the crawlspace
walls, and insulation installed in the attic kneewalls.

The following items will be checked during
the final inspection:

• Attic insulation
• Heat traps on water heaters
• Heat pump thermostats
Now, let's take a look at the roof/ceiling insu-

lation.

Roof / Ceiling Insulation

Either fiberglass batts or blown-in insulation
will typically be used to insulate a roof ceiling
assembly. The first thing to look for as you enter
the attic is that the attic access hatch is insulated to
the same R-value as that shown on the plans (see
IECC Section 502.2.1.2). Also, as you enter the attic,
ensure that weatherstripping has been installed
around the access hatch to reduce infiltration.

If fiberglass batt insulation is to be used in the
attic, verify that the insulation level marked on the
face of the batt meets or exceeds the required insu-
lation level on the approved plans or documenta-
tion. The IECC requires the faced or unfaced batt
to be marked with the R-value. The fiberglass batts
should extend over the top of exterior walls and
there should be no gaps in the insulation.

The IECC includes provisions that will make
inspecting for blown-in insulation quick and easy
(see IECC Section 102.5.1.1). First, check for the

attic insulation certificates near the opening of
the attic. This certificate will include the follow-
ing information:

• R-value of the installed thickness
• Initial installed thickness
• Settled thickness
• Coverage area
• Number of bags installed
Verify that the R-value listed on the certificate

meets or exceeds the R-value called for on the
approved plans. Then verify that the correct
thickness has been installed. This can be done by
checking the insulation markers installed in the
attic (see Figure 22).

These markers are required to be spaced
every 300 square feet and are marked with the
minimum initial installed thickness and the min-
imum settled thickness. Insulation manufacturers
will typically provide markers for use with their
insulation. Check to see if the insulation is
installed uniformly to an even thickness through-
out the attic and that it extends over the top of
the exterior wall.

Figure 22
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Check to see that baffles are installed at each
of the soffit, eave, or cornice vents to direct ven-
tilation air up and over the insulation (see Figure
23).

These baffles will prevent windwashing. For
blown-in installations with a high thickness of
insulation (e.g., an R-49), it might be necessary to
extend the baffles up and over the insulation.
Credit can be taken for raised heel or oversized
trusses that allow insulation to extend to full
height over the exterior wall (see IECC Section
502.2.4.5 and 602.1.2). Utilizing higher density
insulation to achieve a higher R-value over the
exterior wall line is also an option to reduce the
required insulation R-value. If the approved
plans call for raised or oversized trusses, or a dif-
ferent insulation arrangement, verify that what is
installed matches the approved building plans.

Water Heating

Water heating can be a major energy user in
residential buildings. The IECC requires that
heat traps be installed on all noncirculating water
heaters (see IECC Section 504.7 and 604.1). A heat
trap is a device or an arrangement of piping that
keeps buoyant hot water from circulating
through a piping distribution system through
natural convection. These may be either installed
internally by the manufacturer, as an after market
add-on, or site-fabricated (see Figure 24). Check
the manufacturer's literature if there is any ques-
tion of an internal heat trap. 

Piping for circulating systems must be insu-
lated. Table 504.5 in Figure 25 lists the required
insulation levels for the circulating piping. You
should expect to see at least ½ inch of insulation
on all circulating piping.

Circulating Hot Water Systems

Circulating hot water systems must have
manual or automatic controls that allow pumps
to be conveniently turned off when the system is
not in operation (see IECC Section 504.4 and
604.1). If the pump is conveniently located (such
as in a garage) the on/off switch may be located
on or near the pump. If the pump is in an inac-
cessible location (such as under the house or in
an attic) the control must be placed in a more
convenient location - not on the pump.

Figure 23

Figure 24
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Heating, Cooling, and 
Water-Heating Equipment

All heating and cooling systems must 
have a thermostat to control the temperature 
and turn the system on and off (see IECC 
Section 503.2.2 and 603.1). Heat pumps require 
a special heat pump thermostat that 
prevents supplementary electric resistance heat

from coming on when the heat pump can handle
the load (see IECC Section 503.3.2.3). This 
allows the system to use the efficient heat pump
for heating instead of using the less efficient elec-
tric resistance back-up. A two stage thermostat
that controls the back-up heat on its second 
stage meets this requirement. If in doubt, ask for
the manufacturer's specifications for the 
thermostat.

Figure 25
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EExxaammiinnaattiioonn

Instructions and Procedures
1. Study the video training tape and workbook carefully and in full.

2. You may use the International Energy Conservation Code® or other literature referenced in this 
publication to answer the questions.

3. Choose your preferred method: on-line (www.icbo.org under Training) or paper/pencil.

4. You must complete the exam on your own without the help or assistance of others.

5. The questions are final as they appear and no further clarifications will be provided by ICBO.

6. Choose only one answer: the correct or the best possible answer from the choices provided.

7. ICBO will provide a pass/fail report for your exam instantaneously when taken online and within
30 days of receiving your answers when taken in paper/pencil format.

8. Passing scores will receive a certificate, awarding the number of CEUs and/or LUs noted in the
suggestions section of the workbook.

9. Failing score reports will be returned to you with a new answer sheet for an exam retake. Please
note that each retest will cost $10.

10. You should retain your score reports for your records and for submission to any registration
boards that require continuing professional development for license maintenance.

11. Your score reports will be maintained by ICBO for seven years and will be made available only to
you or as directed by you (to send to registration board, etc.).

12. Duplicate copies of your score report will be made available for a fee of $15.

13. Our training department may be contacted by mail at the address below, or by phone at 
(800) 423-6587, x3418.

Answer sheet (on page 33) must be returned to:

International Conference of Building Officials
5360 Workman Mill Road
Whittier, California 90601-2298
Attention: Training Department

Important: Passing scores will 
receive a certificate, awarding the number 

of CEUs and/or LUs noted in the 
suggestions section of the workbook.



28 Inspecting for the Residential Provisions of the IECC



Inspecting for the Residential Provisions of the IECC 29

Examination for 
Inspecting for the Residential 

Provisions of the IECC

(Note: Please provide all code references)

1. What is the U-value for a nonlabeled, double-glazed sliding-glass door having a wood frame?

A. 0.55
B. 0.57
C. 0.65
D. 0.89

Ref: ____________________

2. What is the solar heat gain coefficient (SHGC) for a nonlabeled, operable, vinyl frame window
double-glazed with clear glass?

A. 0.44
B. 0.45
C. 0.46
D. 0.55

Ref: ____________________

3. The term, “approved,” means approved by_______________________________.

A. the builder as meeting the plans and specifications.
B. building scientists as meeting the intent of the code.
C. the building official or other authority having jurisdiction.
D. the licensed design professional as meeting the intent of the code. 

Ref: ____________________

4. Glazing area refers to the interior surface area of_______________________________.

A. all windows including sash, curbing, and frame.
B. the glass portion of all windows and glazed doors.
C. all glazed areas including sash, curbing, and frame.
D. all glazed areas excluding sash, curbing, and frame.

Ref: ____________________
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5. The word infiltration describes air that _______________________________.

A. leaks out around windows and doors.
B. is purposely brought inside the thermal envelope.
C. is uncontrolled inward leakage through cracks and interstices.
D. is controlled inward leakage to provide air for combustion appliances. 

Ref: ____________________

6. Frame walls, floors, and ceilings not ventilated to allow moisture to escape must
be_______________________________.

A. disapproved.
B. provided with a vapor retarder.
C. provided with a vapor retarder and properly air sealed.
D. provided with a vapor retarder having a maximum rating of 1.0 perm.

Ref: ____________________

7. In locations having heating degree-days (HDD) less than 3,500, what is the maximum combined
SHGC (the area-weighted average) of all glazed fenestration products in the building?

A. 0.1
B. 0.2
C 0.3
D. 0.4

Ref: ____________________

8. When installed in the building envelope, type IC-rated recessed lighting fixtures, manufactured
with no penetrations between the inside of the recessed fixture and ceiling cavity, must
be____________________.

A. installed within a sealed box.
B. according to plans and specifications.
C. sealed or gasketed to prevent air leakage into the conditioned space.
D. sealed or gasketed to prevent air leakage into the unconditioned space.

Ref: ____________________

9. Water heaters with vertical risers and no integral heat traps that are not part of a circulating 
system must have____________________.

A. a time clock.
B. pipe insulation.
C. a heat trap on the inlet of the water heater.
D. a heat trap on both the inlet and outlet of the water heater.

Ref: ____________________
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10. A duct system for a residential building includes which of the following.

A. ductwork
B. duct fittings
C. plenums
D. all of the above

Ref: ____________________
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EXAMINATION ANSWER SHEET
Inspecting for the Residential Provisions of the IECC

Circle the correct answer.

Name: ____________________________________________________________________________

Address: __________________________________________________________________________

Phone Number: ____________________________________________________________________

AIA Membership Number (if applicable): ______________________________________________
(only if you would like your passing score reported to the AIA)

Mail answer sheet to:
International Conference of Building Officials
5360 Workman Mill Road
Whittier, California 90601-2298
Attention: Training Department

1. A B C D

2. A B C D

3. A B C D

4. A B C D

5. A B C D

6. A B C D

7. A B C D

8. A B C D

9. A B C D

10. A B C D




