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AGENDA
2012 INTERNATIONAL BUILDING CODE ADOPTION MEETING
TOWN OF CAMP VERDE BUILDING DEPARTMENT
COUNCIL CHAMBERS — 473 S. MAIN ST. STE. 106
MONDAY, JANUARY 13, 2014 AT 4:00 PM

Note: The Town of Camp Verde Building Department will be hosting public meetings beginning Monday, October 7%, 2013 to focus
on the potential adoption of the 2012 International Building Codes. Architects, builders, contractors, designers and general public
from the Town of Camp Verde and surrounding areas are encouraged to attend. Meetings have been tentatively scheduled through
February of 2014 and will begin at 4:00 PM and will end no later than 6:00 PM. It is possible that some agenda items will be carried
over to a subsequent meeting. In addition, a majority of Council members, Planning and Zoning Commission members, and Board
of Adjustments and Appeals members may be present at these meetings. For additional information, please contact the Building
Department at 473 S. Main St. Ste. 108, Camp Verde, AZ 86322 — (928) 554-0060 — www.campverde.az.gov.

Welcome.

General questions, comments, or concerns for staff in regards to lanuary 6" meeting,
Discussion of Deletion of Chapter 1 — Scope and Administration.

Discussion of Chapter 2 — Definitions.

a. Updated definitions including: building, building commissioning, building entrance, building site, building thermal
envelope, coefficient of performance (COP) — cooling, coefficient of performance (COP) — heating, continuous air
barrier, demand recirculation water system, dynamic glazing, enclosed space, equipment room, fenestration
product, field-fabricated, fenestration product, site-built, furnace electricity ratio, general lighting, integrated part
load value (IPLV), nonstandard part load value (NPLV), On-site renewable energy, residential building, skylight,
storefront, and visible transmittance (VT).

5. Discussion of Chapter 3 — General Requirements.
a. Discussion of Section C301 - Climate Zones
b. Discussion of Figure C301.1 — Climate Zones
c. Discussion of Table C301.1 — Climate Zones, Moisture Regimes, and Warm-Humid Designations By State, County
and Territory.
d. Discussion of Yavapai County — 4B Designation
6. Discussion of Chapter 4 — Commercial Energy Efficiency
a. Discussion of Table C402.3 — Building Envelope Requirements: Fenestration
b. Discussion of 2006 IECC Table 502.3 - Building Envelope Requirements: Fenestration
7. Discussion of Chapter 5 — Referenced Standards
a. Discussion of 2012 IBC — Chapter 13 — Energy Efficiency
8. General questions, comments or concerns for staff in regards to the handout from 2011 AZBO Institute — 2012 IECC: Major
Changes from the 2006 IECC and the 2009 IECC.
9. General questions, comments, or concerns for staff in regards to the 2012 IECC.
10. Closing comments.
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The Town of Camp Verde Council Chambers is accessible to the handicapped. Those with special accessibility or
accommodation needs, such as large typeface print, may request these at the Office of the Town Clerk.
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CHAPTER 2 [CE]
DEFINITIONS

SECTION C201
GENERAL

C201.1 Scope. Unless stated otherwise, the following words and
terms in this code shall have the meanings indicated in this
chapter.

C201.2 Interchangeability. Words used in the present tense
include the future; words in the masculine gender include the
feminine and neuter; the singular number includes the plural
and the plural includes the singular.

C201.3 Terms defined in other codes. Terms that are not
defined in this code but are defined in the International Build-
ing Code, International Fire Code, International Fuel Gas
Code, International Mechanical Code, International Plumb-
ing Code or the International Residential Code shall have the
meanings ascribed to them in those codes.

C201.4 Terms not defined. Terms not defined by this chapter
shall have ordinarily accepted meanings such as the context
implies.

SECTION C202
GENERAL DEFINITIONS

ABOVE-GRADE WALL. A wall more than 50 percent above
grade and enclosing conditioned space. This includes
between-floor spandrels, peripheral edges of floors, roof and
basement knee walls, dormer walls, gable end walls, walls
enclosing a mansard roof and skylight shafts.

ACCESSIBLE. Admitting close approach as a result of not
being guarded by locked doors, elevation or other effective
means (see “Readily accessible”).

ADDITION. An extension or increase in the conditioned
space floor area or height of a building or structure.

AIR BARRIER. Material(s) assembled and joined together to
provide a barrier to air leakage through the building envelope.
An air barrier may be a single material or a combination of
materials.

ALTERATION. Any construction or renovation to an existing
structure other than repair or addition that requires a permit.
Also, a change in a mechanical system that involves an exten-
sion, addition or change to the arrangement, type or purpose of
the original installation that requires a permit,

APPROVED. Approval by the code official as a result of
investigation and tests conducted by him or her, or by reason of
accepted principles or tests by nationally recognized organiza-
tions.

AUTOMATIC. Self-acting, operating by its own mechanism
when actuated by some impersonal influence, as, for exam-
ple, a change in current strength, pressure, temperature or
mechanical configuration (see “Manual™).
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BASEMENT WALL. A wall 50 percent or more below grade
and enclosing conditioned space.

BUILDING. Any structure used or intended for supporting or
sheltering any use or occupancy, including any mechanical
systems, service water heating systems and electric power
and lighting systems located on the building site and support-
ing the building.

BUILDING COMMISSIONING. A process that verifies
and documents that the selected building systems have been
designed, installed, and function according to the owner’s
project requirements and construction documents, and to
minimum code requirements.

BUILDING ENTRANCE. Any door, set of doors, door-
way, or other form of portal that is used to gain access to the
building from the outside by the public.

BUILDING SITE. A continguous area of land that is under
the ownership or control of one entity.

BUILDING THERMAL ENVELOPE. The basement walls,
exterior walls, floor, roof, and any other building elements that
enclose conditioned space or provides a boundary between
conditioned space and exempt or unconditioned space.

C-FACTOR (THERMAL CONDUCTANCE). The coeffi-
cient of heat transmission (surface to surface) through a build-
ing component or assembly, equal to the time rate of heat flow
per unit area and the unit temperature difference between the
warm side and cold side surfaces (Btu/h ft* x °F) [W/(m? x
K)l.

CODE OFFICIAL. The officer or other designated authority
charged with the administration and enforcement of this code,
or a duly authorized representative,

COEFFICENT OF PERFORMANCE (COP) - COOL-
ING. The ratio of the rate of heat removal to the rate of
energy input, in consistent units, for a complete refrigerating
system or some specific portion of that system under desig-
nated operating conditions.

COEFFICIENT OF PERFORMANCE (COP) — HEAT-
ING. The ratio of the rate of heat removal to the rate of heat
delivered to the rate of energy input, in consistent units, for a
complete heat pump system, including the compressor and, if
applicable, auxiliary heat, under designated operating condi-
tions.

COMMERCIAL BUILDING. For this code, all buildings
that are not included in the definition of “Residential build-
ings.”

CONDITIONED FLOOR AREA. The horizontal projection
of the floors associated with the conditioned space.

CONDITIONED SPACE. An area or room within a building
being heated or cooled, containing uninsulated ducts, or with a
fixed opening directly into an adjacent conditioned space.



DEFINITIONS

CONTINUQUS AIR BARRIER. A combination of materi-
als and assemblies that restrict or prevent the passage of air
through the building thermal envelope.

CRAWL SPACE WALL. The opaque portion of a wall that
encloses a crawl space and is partially or totally below grade.

CURTAIN WALL. Fenestration products used to create an
external nonload-bearing wall that is designed to separate the
exterior and interior environments.

DAYLIGHT ZONE.

1. Under skylights. The area under skylights whose horizon-
tal dimension, in each direction, is equal to the skylight
dimension in that direction plus either the floor-to-ceiling
height or the dimension to a ceiling height epaque partition,
or one-half the distance to adjacent skylights or vertical fen-
estration, whichever is least.

2. Adjacent to vertical fenestration. The area adjacent to verti-
cal fenestration which receives daylight through the fenes-
tration. For purposes of this definition and unless more
detailed analysis is provided, the daylight zone depth is
assumed to extend into the space a distance of 15 feet (4572
mm) or to the nearest ceiling height opaque partition,
whichever is less. The daylight zone width is assumed to
be the width of the window plus 2 feet (610 mm) on each
side, or the window width plus the distance to an opaque
partition, or the window width plus one-half the dis-
tance to adjacent skylight or vertical fenestration, which-
ever is least.

DEMAND CONTROL VENTILATION (DCV). A ventila-
tion system capability that provides for the automatic reduction
of outdoor air intake below design rates when the actoal occu-
pancy of spaces served by the system is less than design occu-
pancy.

DEMAND RECIRCULATION WATER SYSTEM. A water
distribution system where pump(s) prime the service hot water
piping with heated water upon demand for hot water.

DUCT. A tube or conduit utilized for conveying air. The air
passages of self-contained systems are not to be construed as
air ducts.

DUCT SYSTEM. A continuous passageway for the transmis-
sion of air that, in addition to ducts, includes duct fittings,
dampers, plenums, fans and accessory air-handling equipment
and appliances.

[B] DWELLING UNIT. A single unit providing complete
independent living facilities for one or more persons, including

permanent provisions for living, sleeping, eating, cooking and
sanitation.

DYNAMIC GLAZING. Any fenestration product that has
the fully reversible ability to change its performance proper-
ties, including U-factor, SHGC, or VT.

ECONOMIZER, AIR. A duct and damper arrangement and
automatic control system that allows a cooling system to sup-
ply outside air to reduce or eliminate the need for mechanical
cooling during mild or cold weather.

ECONOMIZER, WATER. A system where the supply air
of a cooling system is cooled indirectly with water that is itself
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cooled by heat or mass transfer to the environment without the
use of mechanical cooling.

ENCLOSED SPACE. A volume surrounded by solid sur-
faces such as walls, floors, roofs, and openable devices such
as doors and operable windows,

ENERGY ANALYSIS. A method for estimating the annual
energy use of the proposed design and standard reference
design based on estimates of energy use.

ENERGY COST. The total estimated annual cost for pur-
chased energy for the building functions regulated by this code,
including applicable demand charges.

[M] ENERGY RECOVERY VENTILATION SYSTEM.
Systems that employ air-to-air heat exchangers to recover
energy from exhaust air for the purpose of preheating, pre-
cooling, humidifying or dehumidifying outdoor ventilation air
prior to supplying the air to a space, either directly or as part
of an HVAC system.

ENERGY SIMULATION TOOL. An approved software
program or calculation-based methodology that projects the
annual energy use of a building.

ENTRANCE DOOR. Fenestration products used for ingress,
egress and access in nonresidential buildings, including, but
not limited to, exterior entrances that utilize latching hardware
and automatic closers and contain over 50-percent glass specifi-
cally designed to withstand heavy use and possibly abuse.

EQUIPMENT ROOM. A space that contains either electri-
cal equipment, mechanical equipment, machinery, water
pumps or hydraulic pumps that are a function of the build-
ing’s services.

EXTERIOR WALL. Walls including both above-grade walls
and basement walls.

FAN BRAKE HORSEPOWER (BHP). The horsepower
delivered to the fan’s shaft. Brake horsepower does not include
the mechanical drive losses (belts, gears, etc.).

FAN SYSTEM BHP. The sum of the fan brake horsepower of
all fans that are required to operate at fan system design condi-
tions to supply air from the heating or cooling source to the
conditioned space(s) and return it to the source or exhaust it to
the outdoors.

FAN SYSTEM DESIGN CONDITIONS. Operating condi-
tions that can be expected to occur during normal system oper-
ation that result in the highest supply fan airflow rate to
conditioned spaces served by the system.

FAN SYSTEM MOTOR NAMEPLATE HP. The sum of the
motor nameplate horsepower of all fans that are required to
operate at design conditions to supply air from the heating or
cooling source to the conditioned space(s) and retumn it to the
source or exhaust it to the outdoors.

FENESTRATION. Skylights, roof windows, vertical win-
dows (fixed or moveable), opaque doors, glazed doors, gla.:zed
block and combination opaque/glazed doors. Fenestration
includes products with glass and nonglass glazing materials.

FENESTRATION PRODUCT, FIELD-FABRICATED.
A fenestration product whose frame is made at the construc-
tion site of standard dimensional lumber or other materials

2012 INTERNATIONAL ENERGY CONSERVATION CODE®



that were not previously cut, or otherwise formed with the
specific intention of being used to fabricate a fenestration
product or exterior door. Field fabricated does not include
site-built fenestration.

FENESTRATION PRODUCT, SITE-BUILT. A fenestra-
tion designed to be made up of field-glazed or field-assem-
bled units using specific factory cut or otherwise factory-
formed framing and glazing units. Examples of site-built
fenestration include storefront systems, curtain walls, and
atrium roof systems.

F-FACTOR. The perimeter heat loss factor for slab-on-grade
floors (Btu/h x ft x °F) [W/(m x K)].

FURNACE ELECTRICITY RATIO. The ratio of furnace
electricity use to total furnace energy computed as ratio =
(3412 x E£,)/1000 x E. + 3412 x E,,) where E,, (average
annual auxiliary electrical consumption) and E, (average
annual fuel energy consumption) are defined in Appendix N
to Subpart B of Part 430 of Title 10 of the Code of Federal
Regulations and E, is expressed in millions of Btu’s per year.

GENERAL LIGHTING. Lighting that provides a substan-
tially uniform level of illumination throughout an area. Gen-
eral lighting shall not include decorative lighting or lighting
that provides a dissimilar level of illumination to serve a spe-
cialized application or feature within such area.

HEAT TRAP. An arrangement of piping and fittings, such as
elbows, or a commercially available heat trap that prevents
thermosyphoning of hot water during standby periods.

HEATED SLAB. Slab-on-grade construction in which the
heating elements, hydronic tubing, or hot air distribution sys-
tem is in contact with, or placed within or under, the slab.

HIGH-EFFICACY LAMPS. Compact fluorescent lamps,
T-8 or smaller diameter linear fluorescent lamps, or lamps
with a minimum efficacy of:

1. 60 lumens per watt for lamps over 40 watts;

2. 50 lumens per watt for lamps over 15 watts to 40 watts;
and

3. 40 lumens per watt for lamps 15 watts or less.

HUMIDISTAT. A regulatory device, actuated by changes in
humidity, used for automatic control of relative humidity.

INFILTRATION. The uncontrolled inward air leakage into a
building caused by the pressure effects of wind or the effect of
differences in the indoor and outdoor air density or both.

INSULATING SHEATHING. An insulating board with a
core material having a minimum R-value of R-2.

INTEGRATED PART LOAD VALUE (IPLV). A single-
number figure of merit based on part-load EER, COP, or kW/ton
expressing part-load efficiency for air-conditioning and heat
pump equipment on the basis of weighted operation at various
load capacities for equipment.

LABELED. Equipment, materials or products to which have
been affixed a label, seal, symbol or other identifying mark of a
nationally recognized testing laboratory, inspection agency or
other organization concerned with product evaluation that
maintains periodic inspection of the production of the
above-labeled items and whose labeling indicates either that
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the equipment, material or product meets identified standards
or has been tested and found suitable for a specified purpose.

LISTED. Equipment, materials, products or services included
in a list published by an organization acceptable to the code
official and concerned with evaluation of products or services
that maintains periodic inspection of production of listed
equipment or materials or periodic evaluation of services and
whose listing states either that the equipment, material, product
or service meets identified standards or has been tested and
found suitable for a specified purpose.

LOW-VOLTAGE LIGHTING. Lighting equipment powered
through a transformer such as a cable conductor, a rail conduc-
tor and track lighting.

MANUAL. Capable of being operated by personal interven-
tion (see “Automatic”).

NAMEPLATE HORSEPOWER, The nominal motor horse-
power rating stamped on the motor nameplate.

NONSTANDARD PART LOAD VALUE (NPLV). A sin-
gle-number part-load efficiency figure of merit calculated and
referenced to conditions other than IPLYV conditions, for units
that are not designed to operate at ARI standard rating condi-
tions.

ON-SITE RENEWABLE ENERGY. Energy derived from
solar radiation, wind, waves, tides, landfill gas, biomass, or
the internal heat of the earth. The energy system providing
on-site renewable energy shall be located on the project site.

PROPOSED DESIGN. A description of the proposed build-
ing used to estimate annual energy use for determining compli-
ance based on total building performance.

READILY ACCESSIBLE. Capable of being reached quickly
for operation, renewal or inspection without requiring those to
whom ready access is requisite to climb over or remove obsta-
cles or to resort to portable ladders or access equipment (see
“Accessible™).

REPAIR. The reconstruction or renewal of any part of an exist-
ing building.

RESIDENTIAL BUILDING. For this code, includes
detached one- and two-family dwellings and multiple single-
family dwelliﬁgs (townhouses) as well as Group R-2, R-3 and
R-4 buildings three stories or less in height above grade plane.

ROOF ASSEMBLY. A systemn designed to provide weather
protection and resistance to design loads. The system consists
of a roof covering and roof deck or a single component serving
as both the roof covering and the roof deck. A roof assembly
includes the roof covering, underlayment, roof deck, insula-
tion, vapor retarder and interior finish.

R-VALUE (THERMAL RESISTANCE). The inverse of the
time rate of heat flow through a body from one of its bounding
surfaces to the other surface for a unit temperature difference
between the two surfaces, under steady state conditions, per
unit area (h - ft*- °F/Btu) [(m®- K)/W].

SCREW LAMP HOLDERS. A lamp base that requires a
screw-in-type lamp, such as a compact-fluorescent, incandes-
cent, or tungsten-halogen bulb.



DEFINITIONS

SERVICE WATER HEATING. Supply of hot water for pur-
poses other than comfort heating.

SKYLIGHT. Glass or other transparent or translucent glazing
material installed at a slope of less than 60 degrees (1.05 rad)
from horizontal. Glazing material in skylights, including unit
skylights, solariums, sunrooms, roofs and sloped walls is
included in this definition.

[B] SLEEPING UNIT. A room or space in which people
sleep, which can also include permanent provisions for living,
eating, and either sanitation or kitchen facilities but not both.
Such rooms and spaces that are also part of a dwelling unit are
not sleeping units. '

SOLAR HEAT GAIN COEFFICIENT (SHGC). The ratio of
the solar heat gain entering the space through the fenestration
assembly to the incident solar radiation. Solar heat gain
includes directly transmitted solar heat and absorbed solar
radiation which is then reradiated, conducted or convected into
the space.

STANDARD REFERENCE DESIGN. A version of the pro-
posed design that meets the minimum requirements of this
code and is used to determine the maximum annual energy use
requirement for compliance based on total building perfor-
marnce.

STOREFRONT. A nonresidential system of doors and win-
dows mulled as a composite fenestration structure that has been
designed to resist heavy use. Storefront systems include, but are
not limited to, exterior fenestration systems that span from the
floor level or above to the ceiling of the same story on commer-
cial buildings, with or without mulled windows and doors.

SUNROOM. A one-story structure attached to a dwelling with
a glazing area in excess of 40 percent of the gross area of the
structure’s exterior walls and roof.

THERMAL ISOLATION. Physical and space conditioning
separation from conditioned space(s). The conditioned
space(s) shall be controlled as separate zones for heating and
cooling or conditioned by separate equipment.

THERMOSTAT. An automatic control device used to main-
tain temperature at a fixed or adjustable set point,

U-FACTOR (THERMAL TRANSMITTANCE). The coeffi-
cient of heat transmission (air to air) through a building compo-
nent or assembly, equal to the time rate of heat flow per unit
area and unit temperature difference between the warm side
and cold side air films (Btu/h - ft* . °F) [W/(m? - K)].

[M] VENTILATION. The natural or mechanical process of
supplying conditioned or unconditioned air to, or removing
such air from, any space.

[M] VENTILATION AIR. That portion of supply air that
comes from outside (outdoors) plus any recirculated air that has
been treated to maintain the desired quality of air within a desig-
nated space.

VISIBLE TRANSMITTANCE [VT]. The ratio of visible
light entering the space through the fenestration product
assembly to the incident visible light, Visible Transmittance,
includes the effects of glazing material and frame and is
expressed as a number between 0 and 1.

ZONE. A space or group of spaces within a building with heat-
ing or cooling requirements that are sufficiently similar so that
desired conditions can be maintained throughout using a single
controlling device.

2012 INTERNATIONAL ENERGY CONSERVATION CODE®



GENERAL REQUIREMENTS
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TABLE C301.1

CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID
DESIGNATIONS BY STATE, COUNTY AND TERRITORY

GENERAL REQUIREMENTS

Key: A - Moist, B - Dry, C — Marine. Absence of moisture designation indicates moisture regime is irrelevant.
Asterisk (*) indicates a warm-humid location.

ALABAMA

3A Autauga*
2A Baldwin*
3A Barbour*
3A Bibb

3A Blount

3A Bullock*
3A Butler*
3A Calhoun
3A Chambers
3A Cherokee
3A Chilton
3A Choctaw™®
3A Clarke*
3A Clay

3A Cleburne
3A Coffee*
3A Colbert
3A Conecuh*
3A Coosa

3A Covington®
3A Crenshaw*
3A Cullman
3A Dale*

3A Dallas*
3A DeKalb
3A Elmore*
3A Escambia*
3A Etowah
3A Fayette
3A Franklin
3A Geneva*
3A Greene
3A Hale

3A Henry*
3A Houston*
3A Jackson
3A Jefferson
3A Lamar

3A Lauderdale
3A Lawrence

3A Lee

3A Limestone
3A Lowndes*
3A Macon*
3A Madison
3A Marengo*
3A Marion
3A Marshall
2A Mobile*
3A Monroe*
3A Montgomery*
3A Morgan
3A Perry*

3A Pickens
3A Pike*

3A Randolph
3A Russell*
3A Shelby

3A St. Clair
3A Sumter

3A Talladega
3A Tallapoosa
3A Tuscaloosa
3A Walker

3A Washington*
3A Wilcox*
3A Winston

ALASKA

7 Aleutians East

7 Aleutians West

7 Anchorage

8 Bethel

7 Bristol Bay

7 Denali

8 Dillingham

8 Fairbanks North Star
7 Haines

7 Juneau

7 Kenai Peninsula

7 Ketchikan Gateway

US STATES

7 Kodiak Island

7 Lake and Peninsula
7 Matanuska-Susitna
8 Nome

8 North Slope

8 Northwest Arctic

7 Prince of Wales
Outer Ketchikan

7 Sitka

7 Skagway-Hoonah-
Angoon

8 Southeast Fairbanks
7 Valdez-Cordova

8 Wade Hampton

7 Wrangell-Petersburg
7 Yakutat

8 Yﬁkon—Koyukuk

ARIZONA

5B Apache
3B Cochise
5B Coconino
4B Gila

3B Graham
3B Greenlee
2B La Paz
2B Maricopa
3B Mohave
5B Navajo
2B Pima

2B Pinal

3B Santa Cruz
4B Yavapai
2B Yuma

ARKANSAS

3A Arkansas
3A Ashley
4A Baxter
4A Benton
4A Boone
3A Bradley

(continued)
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3A Calhoun
4A Carroll

3A Chicot

3A Clark

3A Clay

3A Cleburne
3A Cleveland
3A Columbia*
3A Conway
3A Craighead
3A Crawford
3A Crittenden
3A Cross

3A Dallas

3A Desha

3A Drew

3A Faulkner
3A Franklin
4A Fulton

3A Garland
3A Grant

3A Greene

3A Hempstead*
3A Hot Spring
3A Howard

3A Independence

4A Izard

3A Jackson
3A Jefferson
3A Johnson
3A Lafayette*
3A Lawrence
3A Lee

3A Lincoln
3A Little River*
3A Logan

3A Lonoke
4A Madison
4A Marion

3A Miller*

3 A Mississippi

3A Monroe
3A Montgomery
3A Nevada
4A Newton
3A Quachita
3A Perry

3A Phillips
3A Pike

3A Poinsett
3A Polk

3A Pope

3A Prairie

3A Pulaski
3A Randolph
3A Saline

3A Scott

4A Searcy

3A Sebastian
3A Sevier*®
3A Sharp

3A St. Francis
4A Stone

3A Union*
3A Van Buren
4A Washington
3A White

3A Woodruff
3A Yell

CALIFORNIA

3C Alameda
6B Alpine
4B Amador
3B Butte

4B Calaveras
3B Colusa
3B Contra Costa
4C Del Norte
4B El Dorado
3B Fresno

3B Glenn
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C402.3 Fenestration (Prescriptive). Fenestration shall com-
ply with Table C402.3. Automatic daylighting controls speci-
fied by this section shall comply with Section C405.2.2.3.2.

C402.3.1 Maximum area. The vertical fenestration area (not
including opaque doors and opaque spandrel panels) shall
not exceed 30 percent of the gross above-grade wall area.
The skylight area shall not exceed 3 percent of the gross roof
area.

C402.3.1.1 Increased vertical fenestration area with
daylighting controls. In Climate Zones 1 through 6, a
maximum of 40 percent of the gross above-grade wall
area shall be permitted to be vertical fenestration, pro-
vided:

I. No less than 50 percent of the conditioned floor
area is within a daylight zone;

2. Automatic daylighting controls are installed in
daylight zones; and

3. Visible transmittance (VT) of vertical fenestra-
tion is greater than or equal to 1.1 times solar heat
gain coefficient (SHGC).

Exception: Fenestration that is outside the scope
of NFRC 200 is not required to comply with Item
3.

C402.3.1.2 Increased skylight area with daylighting
controls. The skylight area shall be permitted to be a
maximum of 5 percent of the roof area provided auto-
matic daylighting controls are installed in daylight
zones under skylights.

C402.3.2 Minimum skylight fenestration area. In an
enclosed space greater than 10,000 square feet (929 m?),
directly under a roof with ceiling heights greater than 15
feet (4572 mm), and used as an office, lobby, atrium, con-
course, corridor, storage, gymnasium/exercise center, con-
vention center, automotive service, manufacturing, non-
refrigerated warehouse, retail store, distribution/sorting
area, transportation, or workshop, the total daylight zone
under skylights shall be not less than half the floor area

COMMERCIAL ENERGY EFFICIENCY

and shall provide a minimum skylight area to daylight
zone under skylights of either:

1. Not less than 3 percent with a skylight VT of at least
0.40; or

2. Provide a minimum skylight effective aperture of at
least 1 percent determined in accordance with Equa-
tion 4-1.

0.85 x Skylight Area x Skylight VT x WF
Daylight zone under skylight

Skylight Effective Aperature =

(Equation 4-1)

where:

Skylight area = Total fenestration area of
skylights.

Skylight VT = Area weighted average visible
transmittance of skylights.

WF = Area weighted average well

factor, where well factor is 0.9
if light well depth is less than 2
feet (610 mm), or 0.7 if light
well depth is 2 feet (610 mm) or
greater.

Light well depth = Measure vertically from the
underside of the lowest point of
the skylight glazing to the
ceiling plane under the
skylight.

Exception; Skylights above daylight zones of enclosed
spaces are not required in:
1. Buildings in climate zones 6 through 8.

2. Spaces where the designed general lighting power
densities are less than 0.5 W/ft? (5.4 W/m?).

3. Areas where it is documented that existing struc-
tures or natural objects block direct beam sun-
light on at least half of the roof over the enclosed

TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

CLIMATE ZONE 1 2 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 | 6 7 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
Operable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 037
Entrance doors 1.10 0.83 0.77 0.77 0.77 0.77 0.77 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
Skylights
U-factor 0.75 0.65 0.55 0.50 0.50 0.50 0.50 0.50
SHGC 0.35 0.35 0.35 0.40 0.40 0.40 NR NR
NR = No requirement.
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TABLE 502.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
4 5
except and
CLIMATE ZONE 1 2 3 Marine Marine 4 6 7 B8
Vertical Fenestration (40% maximum of above-grade wall)
U-Factor
Framing materials other than metal with or without metal reinforcement or cladding
U-Factor ’ 1.20 | 0.75 ‘ 0.65 ‘ 0.40 ’ 0.35 I 0.35 | 0.35 I 0.35
Metal framing with or without thermal break
e Nl ST 1.20 0.70 0.60 0.50 0.45 0.45 0.45 0.45
Entrance Door U-Factor 1.20 ’ 1.10 0.90 0.85 0.80 0.80 0.80 0.80
All Other U-Factor® 1.20 0.75 0.65 0.55 0.55 0.55 0.50 0.50
SHGC-All Frame Types
SHGC: PF <0.25 0.25 0.25 0.25 0.40 0.40 0.40 NR NR
SHGC: 0.25 = PF< 0.5 0.33 0.33 0.33 NR NR NR NR NR
SHGC: PF = 0.5 0.40 0.40 0.40 NR NR NR NR NR
Skylights (3% maximum)
Glass
U-Factor ' 1.60 1.05 0.90 0.60 0.60 0.60 0.60 0.60
SHGC 0.40 0.40 0.40 0.40 0.40 0.40 NR NR
Plastic
U-Factor 1.90 1.90 1.30 1.30 1.30 0.90 0.90 0.60
SHGC 0.35 0.35 0.35 0.62 0.62 0.62 NR NR

NR = No requirement.
PF = Projection factor (See Section 502.3.2)

a. All others includes operable windows, fixed windows and non-entrance doors.

For curtain walls and storefront glazing, the maximum air
leakage rate shall be 0.3 cubic foot per minute per square
foot (cfm/ft*) (5.5 m*/h x m?) of fenestration area. For com-
mercial glazed swinging entrance doors and revolvin
doors, the maximum air leakage rate shall be 1.00 cfm/
(18.3 m*h x m?) of door area when tested in accordance
with ASTM E 283.

502.4.3 Sealing of the building envelope. Openings and
penetrations in the building envelope shall be sealed with
caulking materials or closed with gasketing systems com-
patible with the construction materials and location. Joints
and seams shall be sealed in the same manner or taped or
covered with a moisture vapor-permeable wrapping mate-
rial. Sealing materials spanning joints between construction
materials shall allow for expansion and contraction of the
construction materials.

502.4.4 Outdoor air intakes and exhaust openings. Stair
and elevator shaft vents and other outdoor air intakes and
exhaust openings integral to the building envelope shall be
equipped with not less than a Class I motorized, leak-
age-rated damper with a maximurn leakage rate of 4 ¢fim per
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square foot ( 6.8 L/s - C m?) at 1.0 inch water gauge (w.g.)
(1250 Pa) when tested in accordance with AMCA 500D,

Exception: Gravity (nonmotorized) dampers are permit-
ted to be used in buildings less than three stories in height
above grade.

502.4.5 Loading dock weatherseals, Cargo doors and
loading dock doors shall be equipped with weatherseals to
restrict infiltration when vehicles are parked in the doorway.

502.4.6 Vestibules. A door that separates conditioned space
from the exterior shall be protected with an enclosed vestibule,
with all doors opening into and out of the vestibule equipped
with self-closing devices. Vestibules shall be designed so that
in passing through the vestibule it is not necessary for the inte-
rior and exterior doors to open at the same time.

Exceptions:

1. Buildings in Climate Zones 1 and 2 as indicated in
Figure 301.1 and Table 301.1.

2. Doors not intended to be used as a building
entrance door, such as doors to mechanical or elec-
trical equipment rooms.
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