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504.5 Pipe insulation. For automatic-circulating hot water
systems, piping shall be insulated with 1 inch (25 mm) of insu-
lation having a conductivity not exceeding 0.27 Btu per inch/h
x ft? x °F (1.53 W per 25 mm/m? x K). The first 8 feet (2438
mm) of piping in noncirculating systems served by equipment
without integral heat traps shall be insulated with 0.5 inch (12.7
mm) of material having a conductivity not exceeding 0.27 Btu
per inch/h x ft? x °F (1.53 W per 25 mm/m? x K).

504.6 Hot water system controls. Automatic-circulating hot
water system pumps or heat trace shall be arranged to be conve-
niently turned off automatically or manually when the hot
water system is not in operation.

504.7 Pools. Pools shall be provided with energy conserving
measures in accordance with Sections 504.7.1 through
504.7.3.

504.7.1 Pool heaters. All pool heaters shall be equipped
with a readily accessible on-off switch to allow shutting off
the heater without adjusting the thermostat setting. Pool
heaters fired by natural gas or LPG shall not have continu-
ously burning pilot lights.

504.7.2 Time switches. Time switches that can automati-
cally turn off and on heaters and pumps according to a preset
schedule shall be installed on swimming pool heaters and
pumps.
Exceptions:
1. Where public health standards require 24-hour
pump operation.
2. Where pumps are required to operate solar-and
waste-heat-recovery pool heating systems.

504.7.3 Pool covers. Heated pools shall be equipped with a
vapor retardant pool cover on or at the water surface. Pools
heated to more than 90°F (32°C) shall have a pool cover
with a2 minimum insulation value of R-12.

Exception: Pools deriving over 60 percent of the energy
for heating from site-recovered energy or solar energy

source.
SECTION 505
ELECTRICAL POWER AND LIGHTING SYSTEMS
: {Mandatory)

505.1 General (Mandatory). This section covers lighting sys-
tem controls, the connection of ballasts, the maximum lighting
power for interior applications and minimum acceptable light-
ing equipment for exterior applications.

‘Exception: Lighting within dwelling units where 50 per-
cent or more of the permanently installed interior light fix-
tures are fitted with high-efficacy lamps.

| 05.2 Lighting contrels (Mandatory). Lighting systems shall
be provided with controls as required in Sections 505.2.1,
05.2.2, 505.2.3 and 505.2.4.

505.2.1 Interior lighting controls. Each area enclosed by
walls or floor-to-ceiling partitions shall have at least one
manual control for the lighting serving that area. The
required controls shall be located within the area served by

009 INTERNATIONAL ENERGY CONSERVATION CODE®

. COMMERCIAL ENERGY EFFICIENCY

the controls or be a remote switch that identifies the lights
served and indicates their status.

Exceptions:

1. Areas designated as security or emergency areas
that must be continuously lighted.

2. Lighting in stairways or corridors that are elements
of the means of egress.

505.2.2 Additional controls. Each area that is required to
have a manual control shall have additional controls that
meet the requirements of Sections 505.2.2.1 and 505.2.2.2.

505.2.2.1 Light reduction controls. Each area that is
required to have a manual control shall also allow the
occupant to reduce the connected lighting load in a rea-
sonably uniform illumination pattern by at least 50 per-
cent. Lighting reduction shall be achieved by one of the
following or other approved method:

1. Controlling all Jamps or laminaires;

2. Dual switching of alternate rows of luminaires,
alternate luminaires or alternate lamps;

3. Switching the middle lamp luminaires independ-
ently of the outer lamps; or

4. Switching each luminaire or each lamp.
Exceptions:
1. Areas that have only one luminaire.
2. Areas that are controlled by an occupant-sens-
ing device.
3. Corridors, storerooms, restrooms or public lob-
bies.
4. Sleeping unit (see Section 505.2.3).

5. Spaces that use less than 0.6 watts per square
foot (6.5 W/m?).

505.2.2.2 Automatic lighting shutoff. Buildings larger
than 5,000 square feet (465 m?) shall be equipped with an
automatic control device to shut off lighting in those
areas. This automatic control device shall function on
either:

1. A scheduled basis, using time-of-day, with an
independent program schedule that controls the
interior lighting in areas that do not exceed 25,000
square feet (2323 m?) and are not more than one
floor; or

2. An occupant sensor that shall turn lighting off
within 30 minutes of an occupant leaving a space;
or

3. Asignal from another control or alarm system that
indicates the area is unoccupied.

Exception: The following shall not require an auto-
matic control device:

1. Sleeping unit (see Section 505.2.3).

. 2. Lighting in spaces where patient care is directly
provided.
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3. Spaces where an automatic shutoff would
endanger occupant safety or security.

505.2.2.2.1 Occupant override. Where an automatic
time switch control device is installed to comply with
Section 505.2.2.2, Item 1, it shall incorporate an over-
ride switching device that:

1. Is readily accessible.

2. Islocated so,that a person using the device can
see the lights or the area controlled by that
switch, or so that the area being lit is annunci-
ated.

3. Is manually operated.

4. Allows the lighting to remain on for no more
than 2 hours when an override is initiated.

5. Controls an area not exceeding 5,000 square
feet (465 m?).

Exceptions:

1. In malls and arcades, auditoriums, sin-
gle-tenant retail spaces, industrial facilities
and arenas, where captive-key override is
utilized, override time shall be permitted to
exceed 2 hours.

2. In malls and arcades, auditoriums, sin-
gle-tenant retail spaces, industrial facilities
and arenas, the area controlled shall not
exceed 20,000 square feet (1860 m?).

505.2.2.2.2 Holiday scheduling. If an automatic time
switch control device is installed in accordance with
Section 505.2.2.2, Item 1, it shall incorporate an auto-
matic holiday scheduling feature that turns off all
loads for at least 24 hours, then resumes the normally
scheduled operation.

Exception: Retail stores and associated malls, res-
taurants, grocery stores, places of religious wor-
ship and theaters.

505.2.2.3 Daylight zone control. Daylight zones, as
defined by this code, shall be provided with individual
controls that control the lights independent of general
area lighting. Contiguous daylight zones adjacent to ver-
tical fenestration are allowed to be controlled by a single
controlling device provided that they do not include
zones facing more than two adjacent cardinal orienta-
tions (i.e., north, east, south, west). Daylight zones under
skylights more than 15 feet (4572 mm) from the perime-
ter shall be controlled separately from daylight zones
adjacent to vertical fenestration.

Exception: Daylight spaces enclosed by walls or
ceiling height partitions and containing two or fewer
light fixtures are not required to have a separate
switch for general area lighting.

505.2.3 Sleeping unit controls. Sleeping units in hotels,
motels, boarding houses or similar buildings shall have at
least one master switch at the main entry door that controls
all permanently wired luminaires and switched receptacles,
except those in the bathroom(s). Suites shall have a control

meeting these requirements at the entry to each room or at
the primary entry to the suite.

505.2.4 Exterior lighting controls. Lighting not desig-
nated for dusk-to-dawn operation shall be controlled by
either a combination of a photosensor and a time switch, or
an astronomical time switch. Lighting designated for
dusk-to-dawn operation shall be controlled by an astronom-
ical time switch or photosensor. All time switches shall be
capable of retaining programming and the time setting dur-
ing loss of power for a period of at least 10 hours.

505.3 Tandem wiring (Mandatory). The following
luminaires located within the same area shall be tandem wired:

1. Fluorescent luminaires equipped with one, three or
odd-numbered lamp configurations, that are recess-
mounted within 10 feet (3048 mm) center-to-center of
each other.

2. Fluorescent luminaires equipped with one, three or any
odd-numbered lamp configuration, that are pendant- or
surface-mounted within 1 foot (305 mm) edge- to-edge
of each other.

Exceptions:
1. Where electronic high-frequency ballasts are used.
2. Luminaires on emergency circuits.
3. Luminaires with no available pair in the same area.

505.4 Exit signs (Mandatory). Internally illuminated exit
signs shall not exceed 5 watts per side.

505.5 Interior lighting power requirements (Prescriptive).
A building complies with this section if its total connected
lighting power calculated under Section 505.5.1 is no greater
than the interior lighting power calculated under Section
505.5.2.

505.5.1 Total connected interior lighting power. The total
connected interior lighting power (watts) shall be the sum of
the watts of all interior lighting equipment as determined in
accordance with Sections 505.5.1.1 through 505.5.1.4.

Exceptions:

1. The connected power associated with the follow-
ing lighting equipment is not included in calcu-
lating total connected lighting power.

1.1. Professional sports arena playing field
lighting.

1.2. Sleeping unit lighting in hotels, motels,
boarding houses or similar buildings.

1.3. Emergency lighting automatically off dur-
ing normal building operation.

1.4. Lighting in spaces specifically designed
for use by occupants with special lighting
needs including the visually impaired
visual impairment and other medical and
age-related issues.

1.5. Lighting in interior spaces that have been
specifically designated as a registered inte-
rior historic landmark.
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1.6.-Casino gaming areas.

2. Lighting equipment used for the following shall
be exempt provided that it is in addition to gen-
eral lighting and is controlled by an independent
control device:

2.1. Task lighting for medical and dental pur-
poses. :
2.2. Display lighting for exhibits in galleries,
* museums and monuments.
3. Lighting for theatrical purposes, including per-

formance, stage, film production and video pro-
duction.

4. Lighting for photographic processes.

5. Lighting integral to equipment or instrumenta- -

tion and is installed by the manufacturer.
6. Task lighting for plant growth or maintenance.
7. Advertising signage or directional signage.

8. In restaurant buildings and areas, lighting for
food warming or integral to food preparation
equipment.

9. Lighting equipment that is for sale.

10. Lighting demonstration equipment in lighting
education facilities.

11. Lighting approved because of safety or emer-
gency considerations, inclusive of exit lights.

12. Lighting integral to both open and glass-
enclosed refrigerator and freezer cases.

13. Lighting in retail display windows, provided the
display area is enclosed by ceiling-height parti-
tions.

14. Furpiture mounted supplemental task lighting
that is controlled by automatic shutoff.

505.5.1.1 Screw lamp holders. The wattage shall be the
maximum labeled wattage of the luminaire.

505.5.1.2 Low-voltage lighting. The wattage shall be
the specified wattage of the transformer supplying the

system. ,

505.5.1.3 Other luminaires. The wattage of all other
lighting equipment shall be the wattage of the lighting
equipment verified through data furnished by the manu-
facturer or other approved sources.

505.5.1.4 Line-voltage lighting track and plug-in
busway. The wattage shall be:

1. The specified wattage of the luminaires included
in the system with a minimum of 30 W/lin ft. (98
W/lin. m);

2. The wattage limit of the system’s circuit breaker;
or

- 3. The wattage limit of other permanent current limit-
ing device(s) on the system.
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505.5.2 Interior lighting power. The total interior lighting
power (watts) is the sum of all interior lighting powers for
all areas in the building covered in this permit. The interior
lighting power is the floor area for each building area type
listed in Table 505.5.2 times the value from Table 505.5.2
for that area. For the purposes of this method, an “area” shall
be defined as all contiguous spaces that accommodate or are
associated with a single building area type as listed in Table
505.5.2. When this method is used to calculate the total inte-
rior lighting power for an entire building, each building area
type shall be treated as a separate area.

TABLE 505.5.2
INTERIOR LIGHTING POWER ALLOWANCES

LIGHTING POWER DENSITY
Building Area Type® (W)
Automotive Facility 0.9
Convention Center 12
Court House 1.2
Dining: Bar Lounge/Leisure 1.3
Dining: Cafeteria/Fast Food 14
Dining: Family 1.6
Dormitory 1.0
Exercise Center 1.0
Gymnasium 1.1
Healthcare—clinic 1.0
Hospital 12
Hotel 1.0
Library 1.3
Manufacturing Facility 1.3
Motel 1.0
Motion Picture Theater 1.2
Multifamily 0.7
Museum 1.1
Office 1.0
Parking Garage 0.3
Penitentiary 1.0
Performing Arts Theater 1.6
Police/Fire Station 1.0
Post Office A 1.1
Religious Building 1.3
Retail® 1.5
School/University 12
Sports Arena 1.1
Town Hall 1.1

(continued)
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TABLE 505.5.2—continued
INTERIOR LIGHTING POWER ALLOWANCES

LIGHTING POWER DENSITY
Building Area Type® (WHt?)
Transportation 1.0
Warehouse - 0.8
Workshop 1.4 N

For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m2.

a. Incases where both a general building area type and a more specific building
area type are listed, the more specific building area type shall apply.

b. Where lighting equipment is specified to be installed to highlight specific
merchandise in addition to lighting equipment specified for general lighting
and is switched or dimmed on circuits different from the circuits for general
lighting, the smaller of the actual wattage of the lighting equipment installed
specifically for merchandise, or additional lighting power as determined
below shall be added to the interior lighting power determined in accordance
with this line item.

Calculate the additional lighting power as follows:

Additional Interior Lighting Power Allowance = 1000 watts + (Retail Area 1 x
0.6 W/ft*) + (Retail Area2 x 0.6W/ft?) + (Retail Area3 x 1.4 W/t + (Retail
Area 4 x 2.5 W/tt%).

where:
Retail Area 1 = The floor area for all products not listed in Retail Area2, 3
or 4,

Retail Area 2 = The floor area used for the sale of vehicles, sporting goods
and small electronics.

Retail Area 3 = The floor area used for the sale of furniture, clothing, cos-
metics and artwork.

Retail Area 4 = The floor area used for the sale of jewelry, crystal and
china.

Exception: Other merchandise categories are permitted to be included
inRetail Areas 2 through 4 above, provided that justification document-
ing the need for additional lighting power based on visual inspection,
conirast, or other critical display is approved by the authority having
jurisdiction.
505.6 Exterior lighting. (Mandatory). When the power for
exterior lighting is supplied through the energy service to the
building, all exterior lighting, other than low-voltage landscape
lighting, shall comply with Sections 505.6.1 and 505.6.2.

Exception: Where approved because of historical, safety,
signage or emergency considerations.

505.6.1 Exterior building grounds lighting. All exterior
building grounds luminaires that operate at greater than 100
watts shall contain lamps having a minimum efficaty of 60
lumens per watt unless the luminaire is controlled by a
motion sensor or qualifies for one of the exceptions under
Section 505.6.2.

505.6.2 Exterior building lighting power. The total exte-
rior lighting power allowance for all exterior building appli-
cations is the sum of the base site allowance plus the
individual allowances for areas that are to be illuminated
and are permitted in Table 505.6.2(2) for the applicable
lighting zone. Tradeoffs are allowed only among exterior
lighting applications listed in Table 505.6.2(2), Tradable
Surfaces section. The lighting zone for the building exterior
is determined from Table 505.6.2(1) unless otherwise speci-
fied by the local jurisdiction. Exterior lighting for all appli-
cations (except those included in the exceptions to Section

505.6.2) shall comply with the requirements of Section
505.6.1.

Exceptions: Lighting used for the following exterior
applications is exempt when equipped with a control
device independent of the control of the nonexempt
lighting:

1. Specialized signal, directional and marker lighting
associated with transportation;

2. Advertising signage or directional signage;

3. Integral to equipment or instrumentation and is
installed by its manufacturer;

4. Theatrical purposes, including performance,
stage, film production and video production;

S. Athletic playing areas;
6. Temporary lighting;

7. Industrial production, material handling, transpor-
tation sites and associated storage areas;

8. Theme elements in theme/amusement parks; and

9. Used to highlight features of public monuments
and registered historic landmark structures or
buildings.

TABLE 505.6.2(1)
EXTERIOR LIGHTING ZONES

DESCRIPTION

LIGHTING ZONE

Developed areas of national parks, state parks,
forest land, and rural areas

Areas predominantly consisting of residential
zoning, neighborhood business districts, light
industrial with limited nighttime use and
residential mixed use areas

3 All other areas

High-activity commercial districts in major
4 metropolitan areas as designated by the local
land use planning authority

505.7 Electrical energy consumption. (Mandatory). In
buildings having individual dwelling units, provisions shall be
made to determine the electrical energy consumed by each ten-
ant by separately metering individual dwelling units.

SECTION 506
TOTAL BUILDING PERFORMANCE

506.1 Scope. This section establishes criteria for compliance
using total building performance. The following systems and
loads shall be included in determining the total building perfor-
mance: heating systems, cooling systems, service water heat-
ing, fan systems, lighting power, receptacle loads and process
loads.

506.2 Mandatory requirements. Compliance with this sec-
tion require_:s that the criteria of Sections 502.4,503.2, 504 and
505 be met.
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TABLE 505.6.2
 LIGHTING POWER DENSITIES FOR BUILDING EXTERIORS

COMMERCIAL ENERGY EFFICIENCY

APPLICATIONS

| LIGHTING POWER DENSITIES

overhangs, and outdoor sales areas may be traded.)

I'radable Surfaces (Lighting Power Densities for uncovered parking areas, building grounds, building entrances and exits; canopies and

Uncovered Parking Areas

Stairways

Parking Lots and drives ’ 0.15 W/ft?
Building Grounds g
‘Walkways less than 10 feet wide 1.0 watts/linear foot
Walkwayé 10 feet wide or greater, plaza areas and special feature areas 0.2 W/ft?
1.0 W/ft?

Building Entrances and Exits

Main entries

30 watts/linear foot of door width

Other doors

20 watts/linear foot of door width

Canopies and Overhangs

Canopies (free standing & attached and overhangs) 1.25 W/t
Outdoor Sales
Open areas (including vehicle sales lots) 0.5 W/t

Street frontage for vehicle sales lots in addition to “open area” allowance

20 watts/linear foot

permitted in the Tradable Surfaces section of this table.)

Nontradable Surfaces (Lighting Power Density calculations for the following applications can be used only for the specific application and
cannot be traded between surfaces or with other exterior lighting. The following allowances are in addition to any allowance otherwise

Building facades

0.2 W/ft? for each illuminated wall or surface or 5.0
Watts/linear foot for each illuminated wall or surface length

Automated teller machines and night depositories

270 watts per location plus 90 watts per additional ATM per
location

fintrances and gatehouse inspection stations at guarded facilities

1.25 W/t? of uncovered area (covered areas are included in
the Canopies and Overhangs section of Tradable Surfaces)

LY

l.oading areas for law enforcement, fire, ambulance and other emergency
service vehicles

0.5 W/{t2 of uncovered area (covered areas are included in
the Canopies and Overhangs section of Tradable Surfaces)

Drive-up windows at fast food restaurants

400 watts per drive-through

Parking near 24-hour retail entrances

800 watts per main entry

for ST: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m”.
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(Lighting power density

wall or surface length

wall or surface length

TABLE 505.6.2(2)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
Zone 1 Zone 2 Zone 3 Zone 4
Base Site Allowance
(Base allowance may be 500 W 600 W 750 W 1300 W
used in tradable or
nontradable surfaces.)
Uncovered Parking Areas
Parking areas and drives 0.04 W/t 0.06 W/t 0.10 W/fi? 0.13 W/t
Building Grounds
Walkways less than 0.7 W/linear foot 0.7 Wilinear foot 0.8 W/linear foot 1.0 W/linear foot
10 feet wide
Walkways 10 feet wide
or greater, plaza areas 0.14 W 0.14 W/ft? 0.16 W2 0.2 W2
special feature areas
Stairways 0.75 W/ft? 1.0 Wi 1.0 Wit 1.0 Wit
Pedestrian tunnels 0.15 W/ft2 0.15 W/ 0.2 W2 0.3 W/ft?
Tradable Surfaces
(Lighting power Building Entrances and Exits
densities for uncovered . . .
parking areas, building Main entries 20 W/linear foot 20 W/linear foot 30 W/linear foot 30 Wilinear foot
grounds, building of door width of door width of door width of door width
:;’r‘f;"fe‘;saf(‘jdo‘z"e‘;fl’a s Other doors 20 W/linear foot 20 Wilinear foot 20 W/linear foot 20 Wilinear foot
p g of door width of door width of door width of door width
and outdoor sales areas
may be traded.) Entry canopies 0.25 W/ti2 0.25 W/t 0.4 W/ft2 0.4 W/it2
Sales Canopies
F oo suanding and 0.6 W/t 0.6 W/t 0.8 W/t 1.0 W/
Outdoor Sales
OP",‘Z‘}‘ﬁlea:a&‘f}gg‘)“g 0.25 Wit 0.25 W/Ee 0.5 Wt 0.7 Wi
Street frontage for
vehicle sales lots in No allowance 10 Wilinear foot 10 W/linear foot 30 W/linear foot
addition to “open area
allowance
: 0.1 W/ft? for each 10.15 W/fit? for each 0.2 W/ft? for each
illuminated wall or illuminated wall or illuminated wall or
Building facades No allowance surface or 2.5 W/linear | surface or 3.75 W/linear surface or 5.0 W/linear
foot for each illuminated | foot for each illuminated foot for each illuminated
Nontradable Surfaces

wall or surface length

calculations for the
following applications
can be used only for the

Automated teller

specific application and
cannot be traded between
surfaces or with other
exterior lighting. The

guarded facilities

and uncovered area

and uncovered area

and uncovered area

270 W per location plus | 270 W per location plus | 270 W per location plus | 270 W per location plus
machines and night 90 W per additional 90 W per additional 90 W per additional 90 W per additional
depositories ATM per location ATM per location ATM per location ATM per location
Botrances and gatehouse | 75 /62 o6 covered | 075 W2 of covered | 075 WIfE of covered | 0.75 W/ of covered
mspection stations at

and uncovered area

.
§
.

following allowances are
in addition to any
allowance otherwise
permitted in the
“Tradable Surfaces”
section of this table.)

Loading areas for law
enforcement, fire,
ambulance and other
emergency service
vehicles

0.5 W/ft? of covered
and uncovered area

0.5 W/ft2 of covered
and uncovered area

0.5 W/ft? of covered
and uncovered area

0.5 W/ft? of covered
and uncovered area

Drive-up windows/doors

400 W per drive-through

400 W per drive-through

400 W per drive-through

400 W per drive-through

Parking near 24-hour

retail entrances

800 W per main entry

800 W per main entry

800 W per main entry

800 W per main entry

For SI: 1 foot = 304.8 mm, 1 watt per square foot = W/0.0929 m?.
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06.3 Performance-based compliance. Compliance based on

| building performance requires that a proposed building
{proposed design) be shown to have an annual energy cost that

less than or equal to the annual energy cost of the standard
feference design. Energy prices shall be taken from a source
_dpproved by the code official, such as the Department of
Energy, Energy Information Administration’s State Energy
_ Price and Expenditure Report. Code officials shall be permit-
tedl to require time-of-use pricing in energy cost calculations.
Nondepletable energy collected off site shall be treated and
priced the same as purchased energy. Energy from
nondepletable energy sources collected on site shall be omitted
from the annual energy cost of the proposed design.

Exception: Jurisdictions that require site energy (1 kWh=
3413 Btu) rather than energy cost as the metric of compari-
son.

506.4 Documentation. Documentation verifying that the
methods and accuracy of compliance software tools conform
to the provisions of this section shall be provided to the code
afficial.

506.4.1 Compliance report. Compliance software tools
shall generate a report that documents that the proposed
design has annual energy costs less than or equal to the
annual energy costs of the standard reference design. The
compliance documentation shall include the following
information:

1. Address of the building;

2. An inspection checklist documenting the building
component characteristics of the proposed design as
listed in Table 506.5.1(1). The"inspection checklist
shall show the estimated annual energy cost for both
the standard reference design and the proposed
design; )

3. Name of individual completing the compliance
report; and

4. Name and version of the compliance software tool.

506.4.2 Additional documentation. The code official shall
be permitted to require the following documents:

1. Documentation of the building component character-
istics of the standard reference design;

2. Thermal zoning diagrams consisting of floor plans
showing the thermal zoning scheme for standard ref-
erence design and proposed design.

3. Input and output report(s) from the energy analysis
simulation program containing the complete input
and output files, as applicable. The output file shall
include energy use totals and energy use by energy
source and end-use served, total hours that space con-
ditioning loads are not met and any errors or warning
messages generated by the simulation tool as applica-
ble;

4. An explanation of any error or warning messages
appearing in the simulation tool output; and
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5. A certification signed by the builder providing the
building component characteristics of the proposed
design as given in Table 506.5.1(1).

506.5 Calculation procedure. Except as specified by this sec-
tion, the standard reference design and proposed design shall
be configured and analyzed using identical methods and tech-
niques.

506.5.1 Building specifications. The standard reference
design and proposed design shall be configured and ana-
lyzed as specified by Table 506.5.1(1). Table 506.5.1(1)
shall include by reference all notes contained in Table
502.2(1).

506.5.2 Thermal blocks. The standard reference design
and proposed design shall be analyzed using identical ther-
mal blocks as required in Section 506.5.1.1, 506.2.2 or
506.5.2.3.

506.5.2.1 HVAC zones designed. Where HVAC zones
are defined on HVAC design drawings, each HVAC zone
shall be modeled as a separate thermal block.

Exception: Different HVAC zones shall be allowed
to be combined to create a single thermal block or
identical thermal blocks to which multipliers are
applied provided:

1. The space use classification is the same
throughout the thermal block.

2. All HVAC zones in the thermal block that are
adjacent to glazed exterior walls face the same
orientation or their orientations are within 45
degrees (0.79 rad) of each other.

3. All of the zones are served by the same HVAC
system or by the same kind of HVAC system.

506.5.2.2 HVAC zones not designed. Where HVAC
zones have not yet been designed, thermal blocks shall
be defined based on similar internal load densities, occu-
pancy, lighting, thermal and temperature schedules, and
in combination with the following guidelines:

1. Separate thermal blocks shall be assumed for inte-
rior and perimeter spaces. Interior spaces shall be
those located more than 15 feet (4572 mm) from an
exterior wall. Perimeter spaces shall be those
located closer than 15 feet (4572 mm) from an
exterior wall.

2. Separate thermal blocks shall be assumed for
spaces adjacent to glazed exterior walls: a separate
zone shall be provided for each orientation, except
orientations that differ by no more than 45 degrees
(0.79 rad) shall be permitted to be considered to be
the same orientation. Each zone shall include floor
area thatis 15 feet (4572 mm) or less from a glazed
perimeter wall, except that floor area within 15 feet
(4572 mm) of glazed perimeter walls having more
than one orientation shall be divided proportion-
ately between zones.

3: Separate thermal blocks shall be assumed for
spaces having floors that are in contact with the
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ground or exposed to ambient conditions from
zones that do not share these features.

4. Separate thermal blocks shall be assumed for
spaces having exterior ceiling or roof assemblies
from zones that do not share these features.

506.5.2.3 Multifamily residential buildings. Residen-
tial spaces shall be modeled using one thermal block per
space except that those facing the same orientations are
permitted to be combired into one thermal block. Corner
units and units with roof or floor loads shall only be com-
bined with units sharing these features.

506.6 Calculation software tools. Calculation procedures
used to comply with this section shall be software tools capable
of calculating the annual energy consumption of all building
elements that differ between the standard reference design and
the proposed design and shall include the following capabili-

ties.

1.

Computer generation of the standard reference design
using only the input for the proposed design. The calcu-
lation procedure shall not allow the user to directly mod-
ify the building component characteristics of the
standard reference design.

. Building operation for a full calendar year (8760 hours).

3. Climate data for a full calendar year (8760 hours) and

shall reflect approved coincident hourly data for temper-
ature, solar radiation, humidity and wind speed for the
building location.

. Ten or more thermal zones.

5. Thermal mass effects.

6. Hourly variations in occupancy, illumination, receptacle

loads, thermostat settings, mechanical ventilation,
HVAC equipment availability, service hot water usage
and any process loads.

. Part-load performance curves for mechanical equip-

ment.

. Capacity and efficiency correction curves for mechani-

cal heating and cooling equipment.

. Printed code official inspection checklist listing each of

the proposed design component characteristics from
Table 506.5.1(1) determined by the analysis to provide
compliance, along with their respective performance rat-
ings (e.g., R-value, U-factor, SHGC, HSPE, AFUE,
SEER, EF, etc.).

506.6.1 Specific approval. Performance analysis tools
meeting the applicable subsections of Section 506 and
tested according to ASHRAE Standard 140 shall be permit-
ted to be approved. Tools are permitted to be approved
based on meeting a specified threshold for a jurisdiction.
The code official shall be permitted to approve tools for a
specified application or limited scope.

506.6.2 Input values. When calculations require input val-
ues not specified by Sections 502, 503, 504 and 505, those
input values shall be taken from an approved source.
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TABLE 506.5.1(1)

COMMERCIAL ENERGY E

SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING COMPONENT
CHARACTERISTICS

STANDARD REFERENCE DESIGN

PROPOSED DESIGN

Space use classification

Same as proposed

The space use classification shall be chosen in
accordance with Table 505.5.2 for all areas of the
building covered by this permit. Where the space use

classification for a building is not known, the building

shall be categorized as an office building.

s

Lighting, exterior

Table 505.6.2. Areas and dimensions of tradable and

nontradable surfaces shall be the same as proposed.

Type: Insulation entirely above deck As proposed
Gross area: same as proposed As proposed
Roofs U-factor: from Table 502.1.2 As proposed
Solar absorptance: 0.75 As proposed
Emittance: 0.90 As proposed
Type: Mass wall if proposed wall is mass; otherwise As proposed
steel-framed wall
Gross area: same as proposed As proposed
Walls, above-grade U-factor: from Table 502.1.2 As proposed
Solar absorptance: 0.75 As proposed
Emittance: 0.90 As proposed
Type: Mass wall As proposed
Walls, below-grade Gross area: same as proposed As proposed
i U-Factor: from Table 502.1.2 with insulation layer on interior A
. s proposed
side of walls
Type: joist/framed floor As proposed
Floors, above-grade Gross area: same as proposed As proposed
U-factor: from Table 502.1.2 As proposed
Type: Unheated As proposed
Floors, slab-on-grade F-factor: from Table 502.1.2 As proposed
Type: Swinging As proposed
Doors Area: Same as proposed As proposed
U-factor: from Table 502.2(1) As proposed
Area: As proposed
(a) The proposed glazing area; where the proposed glazing area
is less than 40 percent of above-grade wall area.
(b) 40 percent of above-grade wall area; where the proposed
Glazing glazing area is 40 percent or more of the above-grade wall
area.
U-factor: from Table 502.3 : As proposed
SHGC: from Table 502.3 except that for climates with no As proposed
requirement (NR) SHGC = 0.40 shall be used
External shading and PF: None As proposed
Area: As proposed
(a) The proposed skylight area; where the proposed skylight
area is less than 3 percent of gross area of roof assembly.
(b) 3 percent of gross area of roof assembly; where the pro-
Skylights posed skylight area is 3 percent or more of gross area of roof|
assembly.
U-factor: from Table 502.3 As proposed
SHGC: from Table 502.3 except that for climates with no As proposed
requirement (NR) SHGC = 0.40 shall be used.
The interior lighting power shall be determined in accordance As proposed
with Table 505.5.2. Where the occupancy of the building is not
Lighting, interior known, the lighting power density shall be 1.0 Watt per square
foot (10.73 W/m?) based on the categorization of buildings with
unknown space classification as offices.
The lighting power shall be determined in accordance with As proposed

(continued)
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