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TABLE C405.8(4)
MINIMUM AVERAGE FULL-LOAD EFFICIENCY FOR CAPACITOR-START CAPACITOR-RUN AND
CAPACITOR-START INDUCTION-RUN SMALL ELECTRIC MOTORS®

OPEN MOTORS
MOTOR HORSEPOWER Number of Poles 2 4 6

Synchronous Speed (RPM) 3600 1800 1200
0.25 — 66.6 68.5 62.2
0.33 — 70.5 72.4 66.6
0.50 — 72.4 76.2 76.2
0.75 — 76.2 81.8 80.2
1 — 80.4 82.6 81.1
1.5 — 81.5 83.8 N/A
2 — 82.9 84.5 N/A
3 — 84.1 N/A N/A

N/A = Not Applicable.
a. Average full-load efficiencies shall be established in accordance with DOE 10 CFR 431.

2. One of the following methods shall be used to

4.

provide control:

2.1. A scheduled basis using a time-of-day
operated control device that turns recepta-
cle power off at specific programmed
times and can be programmed separately
for each day of the week. The control
device shall be configured to provide an
independent schedule for each portion of
the building of not more than 5,000 square
feet (464.5 m?) and not more than one
floor. The occupant shall be able to manu-
ally override an area for not more than 2
hours. Any individual override switch shall
control the receptacles of not more than
5,000 feet (1524 m).

2.2. An occupant sensor control that shall turn
off receptacles within 20 minutes of all
occupants leaving a space.

2.3. An automated signal from another control
or alarm system that shall turn off recepta-
cles within 20 minutes after determining
that the area is unoccupied.

All controlled receptacles shall be permanently
marked in accordance with NFPA 70 and be
uniformly distributed throughout the space.

Plug-in devices shall not comply.

Exceptions: Automatic receptacle controls are not
required for the following:

1.
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Receptacles specifically designated for equip-
ment requiring continuous operation (24 hours
per day, 365 days per year).

Spaces where an automatic control would
endanger the safety or security of the room or
building occupants.

Within a single modular office workstation,
noncontrolled receptacles are permitted to be
located more than 12 inches (304.8 mm), but
not more than 72 inches (1828 mm) from the
controlled receptacles serving that workstation.

C405.12 Energy monitoring. New buildings with a gross
conditioned floor area of 25,000 square feet (2322 m?) or
larger shall be equipped to measure, monitor, record and
report energy consumption data in compliance with Sections
C405.12.1 through C405.12.5.

Exception: R-2 occupancies and individual tenant spaces
are not required to comply with this section provided that
the space has its own utility services and meters and has
less than 5,000 square feet (464.5 m?) of conditioned floor

area.

C405.12.1 Electrical energy metering. For all electrical
energy supplied to the building and its associated site,
including but not limited to site lighting, parking, recre-
ational facilities and other areas that serve the building
and its occupants, meters or other measurement devices
shall be provided to collect energy consumption data for
each end-use category required by Section C405.12.2.

C405.12.2 End-use metering categories. Meters or other
approved measurement devices shall be provided to
collect energy use data for each end-use category indi-
cated in Table C405.12.2. Where multiple meters are used
to measure any end-use category, the data acquisition
system shall total all of the energy used by that category.
Not more than 5 percent of the measured load for each of
the end-use categories indicated in Table C405.12.2 shall
be permitted to be from a load that is not within that
category.

Exceptions:

1. HVAC and water heating equipment serving
only an individual dwelling unit shall not
require end-use metering.

2. End-use metering shall not be required for fire
pumps, stairwell pressurization fans or any
system that operates only during testing or
emergency.

3. End-use metering shall not be required for an
individual tenant space having a floor area not
greater than 2,500 square feet (232 m?*) where a
dedicated source meter complying with Section
C405.12.3 is provided.
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TABLE C405.12.2
ENERGY USE CATEGORIES

LOAD
CATEGORY DESCRIPTION OF ENERGY USE
Heating, cooling and ventilation, including but
not limited to fans, pumps, boilers, chillers and
Total HVAC water heating. Energy used by 120-volt equip-
svstem ment, or by 208/120-volt equipment that is
y located in a building where the main service is
480/277-volt power, is permitted to be excluded
from total HVAC system energy use.
Interior L o o
lighting Lighting systems located within the building.
Exterior Lighting systems located on the building site but
lighting not within the building.
Plug loads Devices, appliances and equipment connected to

convenience receptacle outlets.

Any single load that is not included in an HVAC,
lighting or plug load category and that exceeds 5
percent of the peak connected load of the whole
building, including but not limited to data
centers, manufacturing equipment and commer-
cial kitchens.

Process load

The remaining loads not included elsewhere in
this table, including but not limited to vertical
transportation systems, automatic doors, motor-
ized shading systems, ornamental fountains,
ornamental fireplaces, swimming pools, in-
ground spas and snow-melt systems.

Building
operations and
other
miscellaneous
loads

C405.12.3 Meters. Meters or other measurement devices
required by this section shall be configured to automati-
cally communicate energy consumption data to the data
acquisition system required by Section C405.12.4. Source
meters shall be allowed to be any digital-type meter.
Lighting, HVAC or other building systems that can moni-
tor their energy consumption shall be permitted instead of
meters. Current sensors shall be permitted, provided that
they have a tested accuracy of +2 percent. Required
metering systems and equipment shall have the capability
to provide at least hourly data that is fully integrated into
the data acquisition system and graphical energy report in
accordance with Sections C405.12.4 and C405.12.5.

C405.12.4 Data acquisition system. A data acquisition
system shall have the capability to store the data from the
required meters and other sensing devices for a minimum
of 36 months. The data acquisition system shall have the
capability to store real-time energy consumption data and
provide hourly, daily, monthly and yearly logged data for
each end-use category required by Section C405.12.2.

C405.12.5 Graphical energy report. A permanent and
readily accessible reporting mechanism shall be provided
in the building that is accessible by building operation
and management personnel. The reporting mechanism
shall have the capability to graphically provide the energy
consumption for each end-use category required by
Section C405.12.2 at least every hour, day, month and
year for the previous 36 months.

SECTION C406
ADDITIONAL EFFICIENCY REQUIREMENTS

C406.1 Additional energy efficiency credit requirements.
New buildings shall achieve a total of 10 credits from Tables
C406.1(1) through C406.1(5) where the table is selected
based on the use group of the building and from credit calcu-
lations as specified in relevant subsections of Section C406.
Where a building contains multiple-use groups, credits from
each use group shall be weighted by floor area of each group
to determine the weighted average building credit. Credits
from the tables or calculation shall be achieved where a
building complies with one or more of the following:

1. More efficient HVAC performance in accordance
with Section C406.2.

2. Reduced lighting power in accordance with Section
C406.3.

3. Enhanced lighting controls in accordance with
Section C406.4.

4. On-site supply of renewable energy in accordance
with Section C406.5.

5. Provision of a dedicated outdoor air system for
certain HVAC equipment in accordance with Section
C406.6.

6. High-efficiency service water heating in accordance
with Section C406.7.

7. Enhanced envelope performance in accordance with
Section C406.8.

8. Reduced air infiltration in accordance with Section
C406.9

9. Where not required by Section C405.12, include an
energy monitoring system in accordance with
Section C406.10.

10. Where not required by Section C403.2.3, include a
fault detection and diagnostics (FDD) system in
accordance with Section C406.11.

11. Efficient kitchen equipment in accordance with
Section C406.12.

C406.1.1 Tenant spaces. Tenant spaces shall comply
with sufficient options from Tables C406.1(1) through
C406.1(5) to achieve a minimum number of 5 credits,
where credits are selected from Section C406.2, C406.3,
C406.4, C406.6, C406.7 or C406.10. Where the entire
building complies using credits from Section C406.5,
C406.8 or C406.9, tenant spaces shall be deemed to
comply with this section.

Exception: Previously occupied tenant spaces that
comply with this code in accordance with Section
C501.

C406.2 More efficient HVAC equipment performance.
Equipment shall exceed the minimum efficiency require-
ments listed in the tables in Section C403.3.2. Variable
refrigerant flow systems listed in the energy efficiency provi-
sions of ANSI/ASHRAE/IES 90.1 in accordance with
Section C406.2.1, C406.2.2, C406.2.3 or C406.2.4 shall also
meet applicable requirements of Section C403. Energy effi-
ciency credits for heating shall be selected from Section
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C406.2.1 or C406.2.3 and energy efficiency credits for cool-
ing shall be selected from Section C406.2.2, C406.2.4 or
C406.2.5. Selected credits shall include a heating or cooling
energy efficiency credit or both. Equipment not listed in
Tables C403.3.2(1) through C403.3.2(9) and variable refrig-
erant flow systems not listed in the energy efficiency
provisions of ANSI/ASHRAE/IES 90.1 shall be limited to
10 percent of the total building system capacity for heating
equipment where selecting Section C406.2.1 or C406.2.3
and cooling equipment where selecting Section C406.2.2,
C406.2.4 or C406.2.5.

C406.2.1 Five-percent heating efficiency improve-
ment. Equipment shall exceed the minimum heating
efficiency requirements by 5 percent.

C406.2.2 Five-percent cooling efficiency improvement.
Equipment shall exceed the minimum cooling and heat
rejection efficiency requirements by 5 percent. Where
multiple cooling performance requirements are provided,
the equipment shall exceed the annual energy require-
ment, including IEER, SEER and IPLV.

COMMERCIAL ENERGY EFFICIENCY

C406.2.3 Ten-percent heating efficiency improvement.
Equipment shall exceed the minimum heating efficiency
requirements by 10 percent.

C406.2.4 Ten-percent cooling efficiency improvement.
Equipment shall exceed the minimum cooling and heat
rejection efficiency requirements by 10 percent. Where
multiple cooling performance requirements are provided,
the equipment shall exceed the annual energy require-
ment, including IEER, SEER and IPLV.

C406.2.5 More than 10-percent cooling efficiency
improvement. Where equipment exceeds the minimum
annual cooling and heat rejection efficiency requirements
by more than 10 percent, energy efficiency credits for
cooling may be determined using Equation 4-12, rounded
to the nearest whole number. Where multiple cooling
performance requirements are provided, the equipment
shall exceed the annual energy requirement, including
IEER, SEER and IPLV.

EEC,,.=EEC,,[1 + ((CEI - 10 percent) + 10 percent)]
(Equation 4-12) |

TABLE C406.1(1)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

CLIMATE ZONE
SECTION
OA&1A (0B &1B| 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8

C406.2.1: 5% heating |\ | NA [ NA |NA |NA|NA|NA|NA[NA|[NA| 1 [NA|NA| 1T | 1 [NA| 1
efficiency improvement
€406.2.2: 5% cooling 6 6 | s|s|alalsz|3|3l2l2l2]1]2]|2]2]1
efficiency improvement
C406.2.3: 10% heating | x| NA [ NA|NA|NA|NA|NA|[NA[NA|NAL 2 | 1 | 1] 2] 2 |[Nal 1
efficiency improvement
C406.2.4: 10% cooling | 2 lwlol7]7|6|s5|6|lalals]|z|alsz]|s]3
efficiency improvement
C406.3: Reduced 9 8 | 9o|lolololw|s|o|ol7|s|s|e| 7|76
lighting power
C406.4: Enhanced
digital lighting controls 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 1
C406.5: On-site 9 | 9 |9|lolololololo|lolololololo]|o]|o
renewable energy
C406.6: Dedicated 4 4 | alalalsz|2s|3l2]ls5|3|2|714]5]3
outdoor air
€406.7.2: Recovered or | 4| \A | NA | NA | NA | NA | NA [ NA | NA | NA | NA | NA | NA [ NA | NA | NA | NA
renewable water heating
406.7.3: Efficient NA | NA [NA|NA|NA|NA|NA|NA|[NA|NA|NA|NA|NA|NA|NA|NA|NA
fossil fuel water heater
€406.7.4: Heatpump | 14 | NA | NA | NA | NA | NA | NA [ NA | NA | NA | NA | NA | NA [ NA | NA | NA | NA
water heater
C406.8: Enhanced 1 4 |2 lalals3|Na|l7lals]w0]7]6|11|10]14]i16
envelope performance
€406.9: Reduced air 2 1 P2 a] 1 |Nal s |23l a| 1158 |11]es
infiltration
€406.10: Energy 4 | o4 | alals 333|332l 3|2]2|2]2]:2
monltorlng
C406.11: Fault
detection and 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1
diagnostics system

NA = Not Applicable.
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where:

EEC,,. = Energy efficiency credits for cooling
efficiency improvement.

EEC,, = Section (C406.2.4 credits from Tables
C406.1(1) through C406.1(5).

CEI  =The lesser of: the improvement above

minimum cooling and heat rejection efficiency
requirements or 15 percent.

C406.3 Reduced lighting power by more than 10 percent.

Buildings shall comply with Section C406.3.1 or C406.3.2,
and dwelling units and sleeping units within the building
shall comply with Section C406.3.3.

C406.3.1 Reduced lighting power by more than 10
percent. The total connected interior lighting power
calculated in accordance with Section C405.3.1 shall be
less than 90 percent of the total lighting power allowance
calculated in accordance with Section C405.3.2.

C406.3.2 Reduced lighting power by more than 15
percent. Where the total connected interior lighting

power calculated in accordance with Section C405.3.1 is
less than 85 percent of the total lighting power allowance
calculated in accordance with Section C405.3.2, addi-
tional energy efficiency credits shall be determined based
on Equation 4-13, rounded to the nearest whole number.

AEEC,,, =AEEC,,x 10 x (LPA - LPD) / LPA
(Equation 4-13)

where:

AEEC,,, = Section C406.3.2 additional energy efficiency
credits.

AEEC,, = Section (C406.3.1 credits
C406.1(1) through C406.1(5).

from Tables

LPA = Total lighting power allowance calculated in
accordance with Section C405.3.2.
LPD = Total connected interior lighting power

calculated in accordance with Section

C405.3.1.

C406.3.3 Lamp efficacy. Not less than 95 percent of the
permanently installed lighting, excluding kitchen appli-

TABLE C406.1(2)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND | OCCUPANCIES

CLIMATE ZONE
SECTION
OA&1A|0B&1B| 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8

C406.2.1: 5% heating NA | NA [NA|NA| 1 [NAINA| T [NA| T |1 |1 |1 [2]1]|2]2
efficiency improvement
C406.2.2: 5% cooling 3 3 |22ttt Nal 1l |Nal1 1|1 |NA
efficiency improvement
C406.2.3: 10% heating NA | NA [NA|NA| 1 [NAINA| 1T |1 |1 |2]2|1]3]|2]|3]4
efficiency improvement
C406.2.4: 10% cooling 5 s a3 |23t l2l2l 1ttt 1]1
efficiency improvement
C406.3: Reduced lighting 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
power
C406.4: Enhanced NA | NA |NA|NA|[NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA
digital lighting controls
C406.5: On-site 8 | 8 | 8|8 | 7|88 |77 7|77\ 7|7|7|7]|7
renewable energy
C406.6: Dedicated 3 4 3 03|42 |NA| 6] 3| 48| 5|50 7]11]12
outdoor air system
€406.7.2: Recovered or 10 9 w1312 15]14|14]15]|14]14]16]|14]15]|15] 15
renewable water heating
C406.7.3: Efficient fossil 5 5 6 6 ] 7 ] ] ] 9 9 9 10 10 9 10 1
fuel water heater
C406.7.4: Heat pump 6 5 |s|s5|5|5|5|5|s5|s5|s5|s|s|s|s5s/|s5]|s
water heater
I 3 6 | 3| 5| 4|41 |43 |3 |4|5|3]|5|4]6]6
envelope performance
C406.9: Reduced air 6 s | 3|16 alNal 73 3lols|1|13le]| s |3
infiltration
C406.10: Energy N
momtormg
C406.11: Fault detection | 1 Pl Nal | Nal | NAl ]
and diagnostics system

NA = Not Applicable.
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ance light fixtures, serving dwelling units and sleeping
units shall be provided by lamps with an efficacy of not
less than 65 lumens per watt or luminaires with an effi-

cacy of not less than 45 lumens per watt.

C406.4 Enhanced digital lighting controls. Interior general
lighting in the building shall have the following enhanced
lighting controls that shall be located, scheduled and oper-

ated
C405.2.3.

in accordance with Sections

C405.2.1

through

1. Luminaires shall be configured for continuous

dimming.

2. Luminaires shall be addressed individually. Where
individual addressability is not available for the lumi-
naire class type, a controlled group of not more than
four luminaries shall be allowed.

3. Not more than eight luminaires shall be controlled
together in a daylight zone.

COMMERCIAL ENERGY EFFICIENCY

Fixtures shall be controlled through a digital control
system that includes the following function:

4.1. Control reconfiguration based on digital

addressability.
Load shedding.

Occupancy sensors shall be capable of being
reconfigured through the digital control
system.

4.2.
4.3.

Construction documents shall include submittal of a
Sequence of Operations, including a specification
outlining each of the functions in Item 4.

Functional testing of lighting controls shall comply
with Section C408.

C406.5 On-site renewable energy. Buildings shall comply
with Section C406.5.1 or C406.5.2.

C406.5.1 Basic renewable credit. The total minimum
ratings of on-site renewable energy systems, not includ-

TABLE C406.1(3)

ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP E OCCUPANCIES

diagnostics system

CLIMATE ZONE
SECTION

0A&1A|0B & 1B| 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8
C406.2.1: 5% heating NA [ NA [NANA| 1 |t |t |12t l2]1]2]2]|3]34
efficiency improvement
€406.2.2: 5% cooling 4 4 [ 3322221t |11 (Na|l1]1]1|Na
efficiency improvement
€406.2.3: 10% heating NA [ NA [NA| 1 |1 |t |t |2]3 |43 |a|3]4a]3]|s5]|7
efficiency improvement
€406.2.4: 10% cooling 7 8 | 716|543 |4a|3|1|2]2]1]2|2|2]1
efficiency improvement
C406.3: Reduced lighting 8 8 g 9 g 9 9 ] 9 9 g 9 g 7 g 7 7
power
(;40§.4: Enhanced digital > 2 2 2 2 5 2 5 2 5 2 5 2 2 2 5 1
lighting controls
C406.5: On-site renewable 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5
energy
;fgggégedlcated outdoor | A | NA | NA|[NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA
C406.7.2: Recovered‘or . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
renewable water heating
C406.7.3: Efflcleﬂnt fossil NA 1 1 1 1 1 1 2 2 3 2 3 2 3 3 3 5
fuel water heater
E:ﬁgg"k Heat pump water | x| NA [ NA|NA|[NA|NA[NA| 1 [NA|NA| 1 | 1 [Na| T [ 1|1 |1
C406.8: Enhanced envelope 3 7 3 4 2 4 1 1 3 1 2 3 | NA | 4 3 6 9
performance
C406.9: Reduced air 1 1 | 1] 2 |NA|NA|NA|[NA|[NA|NA| 1 [NA|[NA| 4| 1| 4|3
infiltration
C406.10: Energy monitoring | 3 3 3 3 3 3 3 3 3 2 2 3 2 2 2 2 2
C406.11: Fault detection and 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2

NA = Not Applicable.

a. For schools with showers or full-service kitchens.
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ing systems used for credits under Sections C406.7.2,
shall be one of the following:

1. Not less than 0.86 Btu/h per square foot (2.7
W/m?) or 0.25 watts per square foot (2.7 W/m?) of
conditioned floor area.

2. Not less than 2 percent of the annual energy used
within the building for building mechanical and
service water-heating equipment and lighting
regulated in Section C405.

C406.5.2 Enhanced renewable credit. Where the total
minimum ratings of on-site renewable energy systems
exceeds the rating in Section C406.5.1, additional energy
efficiency credits shall be determined based on Equation
4-14, rounded to the nearest whole number.

AEEC,,, = AEEC, ; x RRa/RR, (Equation 4-14)
where:

AEEC,,, = Section C406.5.2 additional energy efficiency

AEEC,; = Section (C406.5 credits from Tables

C406.1(1) through C406.1(5).

RRa = Actual total minimum ratings of on-site
renewable energy systems (in Btu/h, watts
per square foot or W/m?).

RR, = Minimum ratings of on-site renewable energy

systems required by Section C406.5.1 (in
Btu/h, watts per square foot or W/m?).

C406.6 Dedicated outdoor air system. Buildings contain-
ing equipment or systems regulated by Section C403.3.4,
C403.4.3, C403.4.4, C403.4.5, C403.6, C403.8.4, C403.8.6,
C403.8.6.1, C403.10.1, C403.10.2, C403.10.3 or C403.10.4
shall be equipped with an independent ventilation system
designed to provide not less than the minimum 100-percent
outdoor air to each individual occupied space, as specified
by the International Mechanical Code. The ventilation
system shall be capable of total energy recovery. The HVAC
system shall include supply-air temperature controls that
automatically reset the supply-air temperature in response to

credits. . o )
representative building loads or to outdoor air temperatures.
The controls shall reset the supply-air temperature not less
TABLE C406.1(4)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP M OCCUPANCIES
CLIMATE ZONE
SECTION

OA&1A|0B&1B| 2A | 2B 3A | 3B

3C | 4A | 4B 4C | 5A 5B 5C | 6A | 6B 7 8

C406.2.1: 5% heating

efficiency improvement

. . NA NA | NA|[NA| 1 1 [NA| 1 1 2 2 2 2 3 2 3 4
efficiency improvement
€406.2.2: 5% cooling 5 6 | ala| 3|31 l2]2]1 |1 |2|Na]1|1]|1]|NA
efficiency improvement
C406.2.3: 10% heating | a1 NaA INA| 1 |1 | 1 | 1| 2] 2]4]3]4a]s5s|5|3]|6]s

C406.2.4: 10% cooling
efficiency improvement

NA | 2 2 2 1

C406.3: Reduced lighting
power

13 13 15 14|16 | 14

17 |15 [ 15| 14 | 12 | 14 | 14 | 16 | 16 | 14 | 12

C406.4: Enhanced digital

and diagnostics system

ehtiae controls 3 3 | 4| 3|43 a]a|a|3][3]3]|3|4|4]3]3
C406.5: On-site 8 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7 6
renewable energy

€406.6: Dedicated 304 |3 333|322 23 |2]4]3|4]34
Outdoor air SySteIn

€406.7.2: Recovered or |\ | A | NA | NA | NA | NA | NA | NA [ NA | NA | NA | NA | NA | NA | NA | NA | NA
renewable water heating

C406.7.3: Efficient fossil | x| o | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA
fuel water heater

C406.7.4: Heat pump NA | NA |NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|[NA|NA|NA
water heater

€406.8: Enhanced 4 | 6 | 3|4 |3 |31 |6|4|4alals|ale|s5]|8]o0
envelope performance

€406.9: Reduced air 1 1 T2t i Nal 3|11 3] 2]1|73]6]s3
infiltration

€406.10: Energy 4 | s |s|s|s|alalalalz|3]|a|3]|a]|al|a]s
monitoring

C406.11: Fault detection 5 ) 5 2 1 1 1 1 1 1 1 1 1 1 1 ) 2

NA = Not Applicable.
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than 25 percent of the difference between the design supply-

air temperature and the design room-air temperature.

C406.7 Reduced energy use in service water heating.
Buildings shall comply with Section C406.7.1 and Section

C406.7.2, C406.7.3 or C406.7.4.

C406.7.1 Building type. To qualify for this credit, the
building shall contain one of the following use groups,
and the additional energy efficiency credit shall be
prorated by conditioned floor area of the portion of the

building comprised of the following use groups:

1. Group R-1: Boarding houses, hotels or motels.

2. Group I-2: Hospitals, psychiatric hospitals and

nursing homes.

3. Group A-2: Restaurants and banquet halls or

buildings containing food preparation areas.

4. Group F: Laundries.

COMMERCIAL ENERGY EFFICIENCY

6. Group A-3: Health clubs and spas.

7. Group E: Schools with full-service kitchens or
locker rooms with showers.

8. Buildings showing a service hot water load of 10
percent or more of total building energy loads, as
shown with an energy analysis as described in
Section C407.

C406.7.2 Recovered or renewable water heating. The
building service water-heating system shall have one or
more of the following that are sized to provide not less
than 30 percent of the building’s annual hot water
requirements, or sized to provide 70 percent of the build-
ing’s annual hot water requirements if the building is
required to comply with Section C403.10.5:

1. Waste heat recovery from service hot water, heat-
recovery chillers, building equipment or process

equipment.
5. Group R-2. 2. On-site renewable energy water-heating systems.
TABLE C406.1(5)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR OTHER®? OCCUPANCIES
CLIMATE ZONE
SECTION
OA&1A (0B & 1B| 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8
C406.2.1: 5% heating NA | NA [NA(NA| T |1 |t 1|t 2]1|2]1]2]2]3]3
efficiency improvement
C406.2.2: 5% cooling 5 s lala| 33222t 1|2t ]1|1]1]1
efficiency improvement
€406.2.3: 10% heating NA | NA [NA| 1|1 |1 |t |2)2]3|3|3]|3]|4|3]|5]:s
efficiency improvement
€406.2.4: 10% cooling 8 o | 8|7 s |53 |alal2|2|3|2|2|2]2]2
efficiency improvement
C406.3: Reduced lighting ] ] 9 9 9 9 10 g 9 9 7 ] g ] ] g 7
power
(;40§.4: Enhanced digital 2 5 2 5 2 2 5 2 5 2 2 3 2 5 5 2 1
lighting controls
C406.5: On-site renewable 3 3 3 ] 8 8 ] 8 ] 7 7 7 7 7 7 7 7
energy
C406.6: Dedicated outdoor 3 4 3 3 4 3 ) 5 3 3 5 4 3 7 5 7 6
air system
C406.7.2: Recovered or | 10 9 1w B3 |12|15[14|14]15|14]14|16]14]15]|15]15
renewable water heating
C406.7.3: Efflclebnt fossil 5 5 6 6 8 7 ] g ] 9 9 9 10 | 10 9 10| 11
fuel water heater
}(13406.3.4: Heat pump water 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
eater
406.8: Enhanced 3 6 | 3| a3 |4 |1 |s5s]|al3|s|s|al7]6]09]10
envelope performance
€406.9: Reduced air 3 2 |24 al2|Nale6] 22 6|41 ]10]5]7]34
infiltration
€406.10: Energy 3| 3 | 33|33 |3 |33 |3|2|3|2|2|2]3]2
monitoring
C406:1 1: Faglt detection 2 2 2 5 1 1 1 1 1 1 1 1 1 1 1 1 1
and diagnostics system

NA = Not Applicable.

a. Other occupancy groups include all groups except Groups B, E, I, M and R.

b. For occupancy groups listed in Section C406.7.1.
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COMMERCIAL ENERGY EFFICIENCY

C406.7.3 Efficient fossil fuel water heater. The
combined input-capacity weighted-average equipment
rating of all fossil fuel water-heating equipment in the
building shall be not less than 95 percent Et or 0.95 EF.
This option shall receive only half the listed credits for
buildings required to comply with Section C404.2.1.

C406.7.4 Heat pump water heater. Where electric resis-
tance water heaters are allowed, all service hot water
system heating requirements shall be met using heat
pump technology with a combined input-capacity
weighted-average EF of 3.0. Air-source heat pump water
heaters shall not draw conditioned air from within the
building, except exhaust air that would otherwise be
exhausted to the exterior.

C406.8 Enhanced envelope performance. The total UA of
the building thermal envelope as designed shall be not less
than 15 percent below the total UA of the building thermal
envelope in accordance with Section C402.1.5.

C406.9 Reduced air infiltration. Air infiltration shall be
verified by whole-building pressurization testing conducted
in accordance with ASTM E779 or ASTM E1827 by an
independent third party. The measured air-leakage rate of the
building envelope shall not exceed 0.25 cfm/ft* (2.0 L/s x
m?) under a pressure differential of 0.3 inches water column
(75 Pa), with the calculated surface area being the sum of the
above- and below-grade building envelope. A report that
includes the tested surface area, floor area, air by volume,
stories above grade, and leakage rates shall be submitted to
the code official and the building owner.

Exception: For buildings having over 250,000 square
feet (25 000 m?) of conditioned floor area, air leakage
testing need not be conducted on the whole building
where testing is conducted on representative above-grade
sections of the building. Tested areas shall total not less
than 25 percent of the conditioned floor area and shall be
tested in accordance with this section.

C406.10 Energy monitoring. Buildings shall be equipped
to measure, monitor, record and report energy consumption
data in compliance with Sections C406.10.1 through
C406.10.5.

C406.10.1 Electrical energy metering. For all electrical
energy supplied to the building and its associated site,
including but not limited to site lighting, parking, recre-
ational facilities, and other areas that serve the building
and its occupants, meters or other measurement devices
shall be provided to collect energy consumption data for
each end-use category required by Section C406.10.2.

C406.10.2 End-use metering categories. Meters or other
approved measurement devices shall be provided to
collect energy use data for each end-use category listed in
Table 406.10.2. These meters shall have the capability to
collect energy consumption data for the whole building or
for each separately metered portion of the building.
Where multiple meters are used to measure any end-use
category, the data acquisition system shall total all of the
energy used by that category. Not more than 5 percent of
the measured load for each of the end-use categories

listed in Table 406.10.2 is permitted to be from a load not
within the category.

Exceptions:

1. HVAC and water-heating equipment serving
only an individual dwelling unit does not
require end-use metering.

2. End-use metering is not required for fire
pumps, stairwell pressurization fans or any
system that operates only during testing or
emergency.

TABLE C406.10.2
ENERGY USE CATEGORIES

LOAD
CATEGORY DESCRIPTION OF ENERGY USE
Heating, cooling and ventilation, including but
not limited to fans, pumps, boilers, chillers and
Total HVAC water heating. Energy used by 120-volt equip-
svstem ment, or by 208/120-volt equipment that is
y located in a building where the main service is
480/277-volt power, is permitted to be excluded
from total HVAC system energy use.
Interior L o o
lighting Lighting systems located within the building.
Exterior Lighting systems located on the building site but
lighting not within the building.
Plug loads Devices, appliances and equipment connected to

convenience receptacle outlets.

Any single load that is not included in an HVAC,
lighting or plug load category and that exceeds 5
percent of the peak connected load of the whole
building, including but not limited to data
centers, manufacturing equipment and commer-
cial kitchens.

Process loads

Building
operations and | The remaining loads not included elsewhere in
other this table, including but not limited to vertical

miscellaneous | transportation systems and automatic doors.
loads

C406.10.3 Meters. Meters or other measurement devices
required by this section shall be configured to automati-
cally communicate energy consumption data to the data
acquisition system required by Section C406.10.4. Source
meters shall be allowed to be any digital-type meter.
Lighting, HVAC or other building systems that can moni-
tor their energy consumption shall be permitted instead of
meters. Current sensors shall be permitted, provided that
they have a tested accuracy of +2 percent. Required
metering systems and equipment shall have the capability
to provide at least hourly data that is fully integrated into
the data acquisition system and graphical energy report in
accordance with Sections C406.10.4 and C406.10.5.

C406.10.4 Data acquisition system. A data acquisition
system shall have the capability to store the data from the
required meters and other sensing devices for a minimum
of 36 months. The data acquisition system shall have the
capability to store real-time energy consumption data and
provide hourly, daily, monthly and yearly logged data for
each end-use category required by Section C406.10.2.
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C406.10.5 Graphical energy report. A permanent and
readily accessible reporting mechanism shall be provided
in the building that is accessible by building operation
and management personnel. The reporting mechanism
shall have the capability to graphically provide the energy
consumption for each end-use category required by
Section C406.10.2 at least every hour, day, month and
year for the previous 36 months.

C406.11 Fault detection and diagnostics system. A fault
detection and diagnostics system shall be installed to moni-
tor the HVAC system’s performance and automatically
identify faults. The system shall do all of the following:

1. Include permanently installed sensors and devices to

COMMERCIAL ENERGY EFFICIENCY

2. Be installed prior to the issuance of the Certificate of
Occupancy.

3. Have associated performance levels listed on the
construction documents submitted for permitting.

Energy efficiency credits for efficient kitchen equipment
shall be independent of climate zone and determined based
on Equation 4-15, rounded to the nearest whole number.

AEEC, =20 x Area,/Areay

where:

(Equation 4-15)

AEEC, = Section C406.12 additional energy efficiency

credits.

— _ 1 1 2 2
monitor the HVAC system’s performance. Area, = Floor area of full-service kitchen (ft? or m?).
— 11d1 2 2
2. Sample the HVAC system’s performance at least Areay = Gross floor area of building (ft* or m?).
once every 15 minutes. TABLE C406.12(1)
3. Automatically identify and report HVAC system MINIMUM EFFICIENCY REQUIREMENTS:
faults. COMMERCIAL FRYERS
. . . . . HEAVY-LOAD
4. Automatically notify authorized personnel of identi- FRYER TYPE COOKING | IDLE ENERGY TEST
fied HVAC system faults. ENERGY RATE PROCEDURE
. . Lo . EFFICIENCY
5. Automatically provide prioritized recommendations Standard
for repair of identified faults based on analysis of d;aen-?:t c;zefr; ers|  230% <9,000 Btu/h
data collected from the sampling of the HVAC piat gas iy ASTM F1361
system performance. Standard open
.. . . deep-fat electric >83% <800 watts
6. Be capable of transmitting the prioritized fault repair fryers
recommendations to remotely located authorized L . =12.000
arge-vat open <12,
personnel. deep-fat gas fryers 250% Btu/h
C406.12 Efficient kitchen equipment.. .F.or buildings and Large-vat open ASTM F2144
spaces designated as Group A-2 or facilities that include a deep-fat electric > 80% <1.100 watts
commercial kitchen with at least one gas or electric fryer, all fryers B B
fryers, dishwashers, steam cookers and ovens shall comply
with all of the following: For SI: 1 Btu/h = 0.293/W.
1. Achieve performance levels in accordance with the
equipment specifications listed in Tables C406.12(1)
through C406.12(4) when rated in accordance with
the applicable test procedure.
TABLE C406.12(2)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL STEAM COOKERS
COOKING ENERGY
FUEL TYPE PAN CAPACITY EFFICIENCY? IDLE ENERGY RATE TEST PROCEDURE
3-pan 50% —
. 4-pan 50% —
Electric steam
5-pan 50% —
6-pan and larger 50% —
ASTM F1484
3-pan 38% —
4-pan 38% —
Gas steam
5-pan 38% —
6-pan and larger 38% —
a. Cooking energy efficiency is based on heavy load (potato) cooking capacity.
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TABLE C406.12(3)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL DISHWASHERS

TEST PROCEDURE

HIGH-TEMPERATURE EFFICIENCY LOW-TEMPERATURE EFFICIENCY
MACHINE TYPE REQUIREMENTS REQUIREMENTS
Idle energy rate® Water consumption® Idle energy rate® Water consumption®
Under counter <50 kW <0.86 GPR <0.50 kW <1.19 GPR
stationary single- <70 kW <0.89 GPR <0.60 kW <1.18 GPR
tank door
Pot, pan and utensil <120kW <0.58 GPR <1.00 kW <0.58 GPSF
Single-tank conveyor <1.50 kW <0.70 GPR <1.50 kW <0.79 GPR
Multiple-tank <225KW <0.54 GPR <2.00 kW <0.54 GPR
conveyor
. . GPH <2.975x + GPH <2.975x +
Single-tank flight Reported 55.00 Reported 5500
Multiple-tank flight Reported GPH <4.96x + 17.00 Reported GPH <4.96x + 17.00

ASTM F1696
ASTM F1920

a. Idle results shall be measured with the door closed and represent the total idle energy consumed by the machine, including all tank heaters and controls.
Booster heater (internal or external) energy consumption shall not be part of this measurement unless it cannot be separately monitored.
b. GPR = gallons per rack, GPSF = gallons per square foot of rack, GPH = gallons per hour, x = maximum conveyer belt speed (feet/minute) x conveyer belt

width (feet).

TABLE C406.12(4)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL OVENS
COOKING-ENERGY
FUEL TYPE CLASSIFICATION IDLE RATE EFFICIENCY, % TEST PROCEDURE
Convection ovens
Gas Full-size <12,000 Btu/h >46
) Half-size < 1.0 Btu/h ASTM F1496
Electric >71
Full-size <1.60 Btu/h
Combination ovens
G Steam mode <200P*+ 6,511 Btu/h >41
as
Convection mode < 150P* + 5,425 Btu/h >56
ASTM F2861
. Steam mode <0.133P" + 0.6400 kW >55
Electric -
Convection mode <0.080P" + 0.4989 kW >76
Rack ovens
Single <25,000 Btu/h >48
Gas ASTM F2093
Double <30,000 Btu/h >52

For SI: 1 Btu/h = 0.293/W.

a. P =Pan Capacity: the number of steam table pans the combination oven is able to accommodate in accordance with ASTM F1495.

ance using total building performance. The following 1.
systems and loads shall be included in determining the total
building performance: heating systems, cooling systems, 2.

service water heating, fan systems, lighting power, recepta-

SECTION C407
TOTAL BUILDING PERFORMANCE

C407.1 Scope. This section establishes criteria for compli-

cle loads and process loads.

Exception: Energy used to recharge or refuel vehicles
that are used for on-road and off-site transportation

purposes.

c4-84

C407.2 Mandatory requirements. Compliance based on
total building performance requires that a proposed design

meet all of the following:

The requirements of the sections indicated within
Table C407.2.

An annual energy cost that is less than or equal to 85
percent of the annual energy cost of the standard

reference design. Energy prices shall be taken from a

source approved by the code official, such as the
Department of Energy, Energy Information Adminis-

tration’s State Energy Data System Prices and
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Expenditures reports. Code officials shall be permit-
ted to require time-of-use pricing in energy cost
calculations. The reduction in energy cost of the
proposed design associated with on-site renewable
energy shall be not more than 5 percent of the total
energy cost. The amount of renewable energy
purchased from off-site sources shall be the same in
the standard reference design and the proposed
design.

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

TABLE C407.2
REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE
SECTION? | TITLE
Envelope
C402.5 | Air leakage—thermal envelope
Mechanical
C403.1.1 Calculation of heating and cooling
loads
C403.1.2 Data centers
C403.2 System design
C403.3 Heating and cooling equipment

efficiencies

C403.4, except C403.4.3,

C403.4.4 and C403.4.5 Heating and cooling system controls

Economizer fault detection and

C403.5.5 diagnostics

C403.7, except C403.7.4.1| Ventilation and exhaust systems

C403.8, except C403.8.6 | Fan and fan controls

C403.9 Large-diameter ceiling fans

C403.11, except Refrigeration equipment

C403.11.3 performance

C403.12 Construction of HVAC system

elements

C403.13 Mechanical systems located outside
' of the building thermal envelope

C404 Service water heating

Electrical power and lighting

C405, except C405.3
systems

Maintenance information and system

C408 P
commisioning

a. Reference to a code section includes all the relative subsections except as
indicated in the table.

C407.3 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
official.

COMMERCIAL ENERGY EFFICIENCY

C407.3.1 Compliance report. Permit submittals shall
include a report documenting 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 specified in Table C407.4.1(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.

4. Name and version of the compliance software
tool.

C407.3.2 Additional documentation. The code official
shall be permitted to require the following documents:

1. Documentation of the building component charac-
teristics of the standard reference design.

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

3. Input and output reports 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 conditioning loads are not met and any
errors or warning messages generated by the
simulation tool as applicable.

4. An explanation of any error or warning messages
appearing in the simulation tool output.

5. A certification signed by the builder providing the
building component characteristics of the
proposed design as given in Table C407.4.1(1).

6. Documentation of the reduction in energy use
associated with on-site renewable energy.

C407.4 Calculation procedure. Except as specified by this
section, the standard reference design and proposed design
shall be configured and analyzed using identical methods
and techniques.

C407.4.1 Building specifications. The standard refer-
ence design and proposed design shall be configured and
analyzed as specified by Table C407.4.1(1). Table
C407.4.1(1) shall include by reference all notes contained
in Table C402.1.4.
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