CHAPTER 12
INTERIOR ENVIRONMENT

User note:

About this chapter: Chapter 12 provides minimum provisions for the interior of buildings
the occupied environment. Ventilation, lighting, and space heating are directly regulated i
this chapter and in conjunction with the International Mechanical Code® and the Internation
Energy Conservation Code®. Minimum room size, maximum room-to-room so
transmission and classroom acoustics are set for educational occupancies.

SECTION 1201
GENERAL

1201.1 Scope.
The provisions of this chapter shall govern ventilation, temperature €
sound transmission, room dimensions, surrounding materialsand rode
interior spaces of buildings.

rds and courts,
ing associated with the

SECTIO
VENTI

1202.1 General. ‘

Buildings shall be provided with natural ventilation in accordance with Section 1202.5, or mechanical
ventilation in accordance with the Intern | C8de.

Where the air infiltration r js less than 5 air changes per hour where tested
with a blower door at a pres . Pa) in accordance with Section R402.4.1.2 of the
International Energy Con a dential Provisions, the dwelling unit shall be
ventilated by mechani Sl rdance with Section 403 of the International Mechanical
Code. Ambulatory p I-2 occupancies shall be ventilated by mechanical
means in accorda\ of the International Mechanical Code.

1202.2 Roof ventilation.
Roof assemblies shall be ventilated in accordance with this section or shall comply with Section 1202.3.

ated at.s and rafter spaces.

and enclosed rafter spaces formed where ceilings are applied directly to the

Ot less than v, Of the area of the space ventilated. Ventilators shall be installed in
cOrdance with manufacturer’s installation instructions.

Exception: The net free cross-ventilation area shall be permitted to be reduced to Y4
provided both of the following conditions are met:

1. In Climate Zones 6, 7 and 8, a Class | or Il vapor retarder is installed on the warm-in-
winter side of the ceiling.



2. At least 40 percent and not more than 50 percent of the required venting area is
provided by ventilators located in the upper portion of the attic or rafter space. Upper
ventilators shall be located not more than 3 feet (914 mm) below the ridge or highest
point of the space, measured vertically, with the balance of the ventilation provided by
eave or cornice vents. Where the location of wall or roof framing members confligis
with the installation of upper ventilators, installation more than 3 feet (914 mm)b
the ridge or highest point of the space shall be permitted.

1202.2.2 Openings into attic.
Exterior openings into the attic space of any building intended for human occup
protected to prevent the entry of birds, squirrels, rodents, snakes and other si
Openings for ventilation having a least dimension of not less than v, inch (1.
than v, inch (6.4 mm) shall be permitted. Openings for ventilation havin
than #, inch (6.4 mm) shall be provided with corrosion-resistant wire ¢
cloth, perforated vinyl or similar material with openings having a leasiigh [ ss than
inch (1.6 mm) and not more than ¥, inch (6.4 mm). Where combuysti j

shall be

1202.3 Unvented attic and unvented enclosed rafter ass
Unvented attics and unvented enclosed roof framing asse ings applied directly to
the underside of the roof framing members/rafters and [
roof framing members shall be permitted where all of

1. The unvented attic space is completely rmal envelope
2. No interior Class | vapor retarder eiling side (attic floor) of the unvented
attic assembly or on the ceiling d enclosed roof framing assembly.

3. Where wood shingles or
separates the shingles o

ess than a v,-inch (6.4 mm) vented airspace
fing underlayment above the structural sheathing.

here only air-impermeable insulation is provided, it shall be applied in direct
ontact with the underside of the structural roof sheathing.

’1.2. Where air-permeable insulation is provided inside the building thermal envelope, it
shall be installed in accordance with Item 5.1.1. In addition to the air-permeable
insulation installed directly below the structural sheathing, rigid board or sheet
insulation shall be installed directly above the structural roof sheathing in
accordance with the R-values in Table 1202.3 for condensation control.

5.1.3. Where both air-impermeable and air-permeable insulation are provided, the air-
impermeable insulation shall be applied in direct contact with the underside of the
structural roof sheathing in accordance with Item 5.1.1 and shall be in accordance



5.1.4.

with the R-values in Table 1202.3 for condensation control. The air-permeable
insulation shall be installed directly under the air-impermeable insulation.

Alternatively, sufficient rigid board or sheet insulation shall be installed directly
above the structural roof sheathing to maintain the monthly average tempera
the underside of the structural roof sheathing above 45°F (7°C). For calcul
purposes, an interior air temperature of 68°F (20°C) is assumed and the e
temperature is assumed to be the monthly average outside air temperaturego
three coldest months.

N

5.2. In Climate Zones 1, 2 and 3, air-permeable insulation installed in unvented attics shall
meet the following requirements:

5.2.1.
5.2.2.
5.2.3.

5.2.4.
5.2.5.

5.2.6.

‘5.2.7.
A‘S.Z.B.

Vaz.g.
«

A vapor diffusion port shall be installed not more than 12 inches (305 mm) from the
highest point of the roof, measured vertically from the highest point of the roof to
the lower edge of the port.

The port area shall be greater than or equal to %, of the ceiling area. Where there
are multiple ports in the attic, the sum of the port areas shall be greater than or
equal to the area requirement.

The vapor permeable membrane in the vapor diffusion port shall have a vapor
permeance rating of greater than or equal to 20 perms when tested in accordance
with Procedure A of ASTM E96.

The vapor diffusion port shall serve as an air barrier between the attic and the
exterior of the building.

The vapor diffusion port shall protect the attic against the entrance of rain and
sSnow.

Framing members and blocking shall not block the free flow of water vapor to the
port. Not less than a 2-inch (50 mm) space shall be provided between any blocking
and the roof sheathing. Air-permeable insulation shall be permitted within that
space.

The roof slope shall be greater than or equal to 3 units vertical in 12 units
horizontal (3:12).

Where only air-permeable insulation is used, it shall be installed directly below the
structural roof sheathing, on top the attic floor, or on top of the ceiling.

Where only air-permeable insulation is used and is installed directly below the
structural roof sheathing, air shall be supplied at a flow rate greater than or equal to
50 cubic feet per minute (23.6 L/s) per 1,000 square feet (93 m?) of ceiling.

5.3. The air shall be supplied from ductwork providing supply air to the occupiable space when
the conditioning system is operating. Alternatively, the air shall be supplied by a supply
fan when the conditioning system is operating. Where preformed insulation board is used
as the air-impermeable insulation layer, it shall be sealed at the perimeter of each
individual sheet interior surface to form a continuous layer.



Exceptions:

1. Section 1202.3 does not apply to special use structures or enclosures such as swimming
pool enclosures, data processing centers, hospitals or art galleries.

2. Section 1202.3 does not apply to enclosures in Climate Zones 5 through 8 that are
humidified beyond 35 percent during the three coldest months.

TABLE 1202.3
INSULATION FOR CONDENSATION CONTROL

CLIMATE ZONE MINIMUM R-VALUE OF AIR-IMPERMEABLE |
2B and 3B tile roof only 0 (none required)
1, 2A, 2B, 3A, 3B, 3C
4C
4A, 4B
5

6
7
8

a. Contributes to, but does not supersede, thermal resistance and roof assemblies in Section C402.2.1

of the International Energy Conservation Code.

1202.4 Under-floor ventilation.
The space between the bottom of the fl@g@r joists an rth under any building except spaces
occupied by basements or cellars shall rovided with ventilation in accordance with Section
1202.4.1, 1202.4.2 or 1202.4.3. \ v
1202.4.1 Ventilation openings.
Ventilation openings through foundation walls shall be provided. The openings shall be placed so
as to provide cross ventilation of the under-floor space. The net area of ventilation openings shall
be in accordance with Section 1202.4.1.1 or 1202.4.1.2. Ventilation openings shall be covered for

their height and width wi of We following materials, provided that the least dimension of the
covering sh eat Yy, inch (6.4 mm):

ate metal plates not less than 0.070 inch (1.8 mm) thick.
ed sheet metal plates not less than 0.047 inch (1.2 mm) thick.
t- grilles or gratings.
uded load-bearing vents.
5.Hardware cloth of 0.035-inch (0.89 mm) wire or heavier.
6.Corrosion-resistant wire mesh, with the least dimension not greater than ¥, inch (3.2 mm).

7.0perable louvres, where ventilation is provided in accordance with Section 1202.4.1.2.



1202.4.1.1 Ventilation area for crawl spaces with open earth floors.

The net area of ventilation openings for crawl spaces with uncovered earth floors shall be not
less than 1 square foot for each 150 square feet (0.67 mz2 for each 100 m?) of crawl space
area.

1202.4.1.2 Ventilation area for crawl spaces with covered floors.

The net area of ventilation openings for crawl spaces with the ground surface covered with a
Class | vapor retarder shall be not less than 1 square foot for each 1,500 square feet (0.67 mz2 >
for each 1000 m?) of crawl space area.

1202.4.2 Ventilation in cold climates.
In extremely cold climates, where a ventilation opening will cause a detrimental loss of energy,
ventilation openings to the interior of the structure shall be provided.

1202.4.3 Mechanical ventilation.
Mechanical ventilation shall be provided to crawl spaces where the ground surface is covered with
a Class | vapor retarder. Ventilation shall be in accordance with Section 1202.4.3.1 or 1202.4.3.2.

1202.4.3.1 Continuous mechanical ventilation.

Continuously operated mechanical ventilation shall be provided at a rate of 1.0 cubic foot per
minute (cfm) for each 50 square feet (1.02 L/s for each 10 m2) of crawl space ground surface
area and the ground surface shall be covered with a Class | vapor retarder.

1202.4.3.2 Conditioned space.

The crawl space shall be conditioned in accordance with the International Mechanical Code
and the walls of the crawl space shall be insulated in accordance with the International Energy
Conservation Code.

1202.4.4 Flood hazard areas.

For buildings in flood hazard areas as established in Section 1612.3, the openings for under-floor
ventilation shall be deemed as meeting the flood opening requirements of ASCE 24 provided that
the ventilation openings are designed and installed in accordance with ASCE 24.

1202.5 Natural ventila
Natural ventilation of a shall be through windows, doors, louvers or other openings to
jsm for such openings shall be provided with ready access so that

by the building occupants.

area of the openings to the outdoors shall be not less than 4 percent of the floor
ptilated.

1¥ Adjoining spaces.

rooms and spaces without openings to the outdoors are ventilated through an adjoining
7 the opening to the adjoining room shall be unobstructed and shall have an area of not

s than 8 percent of the floor area of the interior room or space, but not less than 25 square
feet (2.3 m2). The openable area of the openings to the outdoors shall be based on the total
floor area being ventilated.

Exception: Exterior openings required for ventilation shall be allowed to open into a
sunroom with thermal isolation or a patio cover provided that the openable area between
the sunroom addition or patio cover and the interior room shall have an area of not less
than 8 percent of the floor area of the interior room or space, but not less than 20 square

5



feet (1.86 m2). The openable area of the openings to the outdoors shall be based on the
total floor area being ventilated.

1202.5.1.2 Openings below grade.
Where openings below grade provide required natural ventilation, the outside horizontal gie
space measured perpendicular to the opening shall be one and one-half times the dep
opening. The depth of the opening shall be measured from the average adjoining gro
to the bottom of the opening.

1202.5.2 Contaminants exhausted.
Contaminant sources in naturally ventilated spaces shall be removed in accordance¥with the
International Mechanical Code and the International Fire Code.

1202.5.2.1 Bathrooms.
Rooms containing bathtubs, showers, spas and similar bathing fi\ires sh anically
ventilated in accordance with the International Mechanical Cgde!

1202.5.2.1 Bathrooms.
Rooms containing bathtubs, showers, spas and similaidpathing fi
ventilated in accordance with the International Mec cal Code.

hall be mechanically

1202.5.3 Openings on yards or courts.
Where natural ventilation is to be provided by
shall comply with Section 1205.

S Or courts, such yards or courts

1202.6 Other ventilation and exhaust s

hazards or other contaminant sources ernational Mechanical Code or the
International Fire Code shall be prgxide oth codes.

1203.1 Equipment an
Interior spaces int
systems capabl
(914 mm) ab

pancy shall be provided with active or passive space heating
door temperature of not less than 68°F (20°C) at a point 3 feet

Exc Ing systems are not required for:

aces where the primary purpose of the space is not associated with human

p F, H, S or U occupancies.

SECTION 1204
LIGHTING

1204.1 General.
Every space intended for human occupancy shall be provided with natural light by means of exterior
glazed openings in accordance with Section 1204.2 or shall be provided with artificial light in



accordance with Section 1204.3. Exterior glazed openings shall open directly onto a public way or onto
a yard or court in accordance with Section 1205.

1204.2 Natural light.
The minimum net glazed area shall be not less than 8 percent of the floor area of the room serve

1204.2.1 Adjoining spaces.
For the purpose of natural lighting, any room is permitted to be considered as a portion of
adjoining room where one-half of the area of the common wall is open and unobstructed an
provides an opening of not less than one-tenth of the floor area of the interior rg r 25 squ
feet (2.32 m2), whichever is greater.

Exception: Openings required for natural light shall be permitted t
thermal isolation or a patio cover where the common wall provideg§’a gl@ze t less
than one-tenth of the floor area of the interior room or 20 squarefi@et (1.86 ever is
greater.

1204.2.2 Exterior openings.
Exterior openings required by Section 1204.2 for naturaldi
yard or court, as set forth in Section 1205.

irectly onto a public way,

Exceptions:

1. Required exterior openings ar rm 0 a roofed porch where the porch
meets all of the following crite

1.1. Abuts a publighivay,

1.2. Hasac of s than 7 feet (2134 mm).
1.3. t 65 percent open and unobstructed.
2. Skyli open directly onto a public way, yard or court.

1204.3 Artificial lj

minatioh.
elling units and exterior stairways serving a dwelling unit shall have an illumination
of not less than 1 footcandle (11 lux). Stairways in other occupancies shall be

ol for activation of the required stairway lighting shall be in accordance with NFPA 70.

204.8§ Emergency egress lighting.
eans of egress shall be illuminated in accordance with Section 1008.1.



SECTION 1205
YARDS OR COURTS

1205.1 General.
This section shall apply to yards and courts adjacent to exterior openings that provide natural lig
ventilation. Such yards and courts shall be on the same lot as the building.

1205.2 Yards.
Yards shall be not less than 3 feet (914 mm) in width for buildings two stories or less above gra
plane. For buildings more than two stories above grade plane, the minimum width g ard shall
increased at the rate of 1 foot (305 mm) for each additional story. For buildings e 14 stories
above grade plane, the required width of the yard shall be computed on the basis
grade plane.

1205.3 Courts.

Courts shall be not less than 3 feet (914 mm) in width. Courts havin on opposite
feet (3048 mm)
in length unless bounded on one end by a public way or yard. For bul two stories
above grade plane, the court shall be increased 1 foot (305 feet (610 mm) in length

for each additional story. For buildings exceeding 14 stori the required

1205.3.1 Court access.
Access shall be provided to the bottom of

1205.3.2 Air intake.
Courts more than two stories in heigit shall d with a horizontal air intake at the bottom
not less than 10 square feet (0.93 in ing to the exterior of the building unless

abutting a yard or public way.

1205.3.3 Court drainag
The bottom of every ¢
approved disposal

rly graded and drained to a public sewer or other
the International Plumbing Code.

SECTION 1206
SOUND TRANSMISSION

This sec pply to cdmmon interior walls, partitions and floor/ceiling assemblies between
' nits and sleeping units or between dwelling units and sleeping units and adjacent

als and floor-ceiling assemblies separating dwelling units and sleeping units from each
public or service areas shall have a sound transmission class of not less than 50 where
tested in accordance with ASTM E90, or have a Normalized Noise Isolation Class (NNIC) rating of not
ss tffan 45 if field tested, in accordance with ASTM E336 for airborne noise. Alternatively, the sound
ransmission class of walls, partitions and floor-ceiling assemblies shall be established by engineering
analysis based on a comparison of walls, partitions and floor-ceiling assemblies having sound
transmission class ratings as determined by the test procedures set forth in ASTM E90. Penetrations or
openings in construction assemblies for piping; electrical devices; recessed cabinets; bathtubs; soffits;
or heating, ventilating or exhaust ducts shall be sealed, lined, insulated or otherwise treated to maintain

8



the required ratings. This requirement shall not apply to entrance doors; however, such doors shall be
tight fitting to the frame and sill.

1206.2.1 Masonry.

The sound transmission class of concrete masonry and clay masonry assemblies shall be
calculated in accordance with TMS 302 or determined through testing in accordance with A%
E9O.

1206.3 Structure-borne sound.
Floor-ceiling assemblies between dwelling units and sleeping units or between a dwgiigg unit or
sleeping unit and a public or service area within the structure shall have an impacidihsulation class
rating of not less than 50 where tested in accordance with ASTM E492, or have a Normalized Impact
Sound Rating (NISR) of not less than 45 if field tested in accordance with ASTM E1007. Alternatively,
the impact insulation class of floor-ceiling assemblies shall be established by engineering analysis
based on a comparison of floor-ceiling assemblies having impact insulation class ratings as determined
by the test procedures in ASTM E492. S
SECTION 1207
ENHANCED CLASSROOM ACOUSTICS

1207.1 General.
Enhanced classroom acoustics, where required by this section, shall comply with Section 808 of ICC
Al117.1.

1207.2 Where required.
In Group E occupancies, enhanced classroom acoustics shall be provided in all classrooms with a
volume of 20,000 cubic feet (566 ms) or less.

1208.1 Minimum room wid
e not less than 7 feet (2134 mm) in any plan dimension.
Kitchens shall have a oot less than 3 feet (914 mm) between counter fronts and

appliances or counter

1208.2 Minimu
Occupiable spaces and corridors shall have a ceiling height of not less than 7 feet 6
inches (2286 mm) above the finished floor. Bathrooms, toilet rooms, kitchens, storage rooms and
laundry r have a c'eiling height of not less than 7 feet (2134 mm) above the finished floor.

e- and two-family dwellings, beams or girders spaced not less than 4 feet (1219 mm)
center shall be permitted to project not more than 6 inches (152 mm) below the required
ceiling height.

2.If any room in a building has a sloped ceiling, the prescribed ceiling height for the room is
required in one-half the area thereof. Any portion of the room measuring less than 5 feet
(1524 mm) from the finished floor to the ceiling shall not be included in any computation of
the minimum area thereof.



3. The height of mezzanines and spaces below mezzanines shall be in accordance with
Section 505.2.

4. Corridors contained within a dwelling unit or sleeping unit in a Group R occupancy shall
have a ceiling height of not less than 7 feet (2134 mm) above the finished floor.

1208.2.1 Furred ceiling.
Any room with a furred ceiling shall be required to have the minimum ceiling height in two-g
the area thereof, but in no case shall the height of the furred ceiling be less than 7 feet (21

1208.3 Room area.
Every dwelling unit shall have not less than one room that shall have not less tha
(11.2 m?) of net floor area. Other habitable rooms shall have a net floor are 0
feet (6.5 m2).

0 squasg@ feet
than 7@ square

Exception: Kitchens are not required to be of a minimum floor agea.

1208.4 Efficiency dwelling units.
Efficiency dwelling units shall conform to the requirementsye code as modified herein:
1. The unit shall have a living room of not less thargl90psquare feet (17.7 m2) of floor area.

2. The unit shall be provided with a separate &

3. For other than Accessible, Type A and Type B dwelling units, the unit shall be provided with a
kitchen sink, cooking appliance and refrigerator, aving a clear working space of not less
than 30 inches (762 mm) in front Jsiglit a ila onforming to this code shall be
provided.

4. The unit shall be provided gith at room containing a water closet, lavatory and
bathtub or shower.

CTION 1209
UNOCCUPIED SPACES

1209.1 Crawl sp

than 20 inches by 30 inches (559 mm by 762 mm) shall be provided to any attic
eight of over 30 inches (762 mm). Clear headroom of not less than 30 inches (762

10



SECTION 1210
TOILET AND BATHROOM REQUIREMENTS

[P] 1210.1 Required fixtures.
The number and type of plumbing fixtures provided in any occupancy shall comply with Chapter

[P] 1210.2 Finish materials.
Walls, floors and partitions in toilet and bathrooms shall comply with Sections 1210.2.1 throug
1210.2.4.

[P] 1210.2.1 Floors and wall bases.
In other than dwelling units, toilet, bathing and shower room floor finish mate e a
smooth, hard, nonabsorbent surface. The intersections of such floors wj
smooth, hard, nonabsorbent vertical base that extends upward onto
inches (102 mm).

[P] 1210.2.2 Walls and partitions.
Walls and partitions within 2 feet (610 mm) of service sinks, urin
smooth, hard, nonabsorbent surface, to a height of not | than 4
and except for structural elements, the materials use such walls s
adversely affected by moisture.

sets shall have a
19 mm) above the floor,
of a type that is not

Exception: This section does not apply to ings and spaces:
1. Dwelling units and sleeping u

2. Toilet rooms that are accesgi public and that have not more than one
water closet.

Accessories such as grab
within walls, shall be in

aper dispensers and soap dishes, provided on or
rotect structural elements from moisture.

Shower compartm a e bathtubs with installed shower heads shall be finished with
a smooth, ng e {0 a height not less than 72 inches (1829 mm) above the drain

[P] 1210.2.
Buil

-
[PA1210.3)Rr
Public restrooms shall be visually screened from outside entry or exit doorways to ensure user
privacy W|th|n the restroom. This provision shall also apply where mirrors would compromise personal
privacy. at water closets and urinals shall be provided in accordance with Sections 1210.3.1

and‘

Exception: Visual screening shall not be required for single-occupant toilet rooms with a lockable
door.

ints.
showers shall have waterproof joints between the tub and adjacent wall.

[P] 1210.3.1 Water closet compartment.
Each water closet utilized by the public or employees shall occupy a separate compartment with
walls or partitions and a door enclosing the fixtures to ensure privacy.

11



Exceptions:

1. Water closet compartments shall not be required in a single-occupant toilet room with
a lockable door.

2. Toilet rooms located in child day care facilities and containing two or more wa
closets shall be permitted to have one water closet without an enclosing compg

3. This provision is not applicable to toilet areas located within Grou
housing areas.

[P] 1210.3.2 Urinal partitions.

Each urinal utilized by the public or employees shall occupy a separ
to provide privacy. The walls or partitions shall begin at a height not
from and extend not less than 60 inches (1524 mm) above the fiflish
18 inches (457
mm) or to a point not less than 6 inches (152 mm) beyond the ou of the urinal

1. [ pant or family or assisted-use

2. Toilet rooms located in and containing two or more urinals shall
be permitted to have urinalgi rtitions.

Q
Q\
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