






 
Florida Supplement to the 8th Edition (2023) Florida Building Code, Energy Conservation
ICC EDIT VERSION
Note 1:  Throughout the document, change International Building Code to Florida Building Code, Building; Energy Conservation Code to the Florida Building Code, Energy Conservation; change the International Existing Building Code to Florida Building Code, Existing Building; change the International Fire code to Florida Fire Prevention Code; change International Fuel Gas Code to Florida Building Code, Fuel Gas; change the International Mechanical Code to Florida Building Code, Mechanical; change the International Plumbing Code to Florida Building Code, Plumbing; change the International Residential Code to Florida Building Code, Residential.

Chapter 1 SCOPE AND ADMINISTRATION
No change 
[bookmark: _Hlk173309393]

CHAPTER 2 [CE] DEFINITIONS



[bookmark: _Hlk176440861]CONSTRUCTION DOCUMENTS. Written, graphic and pictorial documents prepared or assembled for describing the design, location and physical characteristics of the elements of a project necessary for obtaining a building permit.

[CE#29 AS]




DEMAND CONTROL KITCHEN VENTILATION (DCKV). A system that provides automatic, continuous control over exhaust hood and makeup air fan speed in response to temperature, optical or infrared (IR) sensors that monitor cooking activity or through direct communication with cooking appliances.


[CE#32 AS]


DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal.
[CE#34 AS]


DX-DEDICATED OUTDOOR AIR SYSTEM UNIT (DX-DOAS UNIT). A type of air-cooled,
water-cooled or water source factory-assembled product that dehumidifies 100 percent outdoor air to a low dew point and includes reheat that is capable of controlling the supply dry-bulb temperature of the dehumidified air to the designated supply air temperature. It may precondition outdoor air with an energy recovery ventilation system 

[CE#36 AS]

EAST-ORIENTED. Facing within 45 degrees of true east to the south and within less than 22.5 degrees of true east to the north in the northern hemisphere or facing within 45 degrees of true east to the north and within less than 22.5 degrees of true east to the south in the southern hemisphere

[CE#37 AS]
EMITTANCE. The ratio of the radiant heat flux emitted by a specimen measured on  a scale from 0 to 1, where a value of 1 indicates perfect release of thermal radiation.

[CE#38 AS]


ENERGY RECOVERY, SERIES. A three-step process in which the first step is       to remove energy from a single airstream without the use of mechanical cooling.     In the second step, the airstream is mechanically cooled for the purpose of dehumidification. In the third step, the energy removed in the first step is reintroduced to the airstream.
[CE#39 AS]

ENERGY RECOVERY RATIO, SERIES (SERR). The difference between the dry- bulb air temperatures leaving the series energy recovery unit and leaving the dehumidifying coil divided by the difference between 75°F (24°C) and the dry-bulb temperature of the air leaving the dehumidifying cooling coil.
[CE#40 AS]

ENERGY STORAGE SYSTEM (ESS). One or more devices, assembled together, capable of storing energy in order to supply electrical energy at a future time.

[CE#41 AS]

ENERGY USE INTENSITY (EUI). The metric indicating the total amount of energy consumed by a building in 1 year divided by the gross floor area of the building

[CE#42 AS]
EXTERIOR WALL ENVELOPE. A system or assembly of exterior wall components, including exterior wall finish materials, that provides protection of the building structural members, including framing and sheathing materials, and conditioned interior space from the detrimental effects of the exterior environment.

[CE#44 AS]

FAN ELECTRICAL INPUT POWER. The electrical input power in kilowatts  required to operate an individual fan or fan array at design conditions. It includes the power consumption of motor controllers, where present.

[CE#45 AS]

[bookmark: _Hlk176442710]FAN SYSTEM. All the fans that contribute to the movement of air serving spaces that pass through a point of a common duct, plenum or cabinet.

[CE#46 AS]

FAN SYSTEM, COMPLEX. A fan system that combines a single-cabinet fan system with other supply fans, exhaust fans or both.

[CE#47 AS]

FAN SYSTEM, EXHAUST OR RELIEF. A fan system dedicated to the removal of air from interior spaces to the outdoors.

[CE#48 AS]

Section C202 Definitions
AIR CIRCULATING FAN.
A fan that has no provision for connection to ducting or separation of the fan inlet from its outlet using a pressure boundary, operates against zero external static pressure loss, and is not a jet fan or a ceiling fan.
EQUIVALENT DIAMETER. The diameter of a circle with the same area as another geometric shape. For a rectangular cross section with width a and height b, the equivalent diameter is given as D = (4ab/π)^0.5 .

(Step 2 – EN11867 AM - 2nd comment period/Handout 12/9/2025)



FAN SYSTEM, SINGLE-CABINET. A fan system that supplies air to a space and recirculates the air, wherein a single cabinet houses a single fan, a single fan array, a single set of fans operating in parallel or fans or fan arrays in series.

[CE#50 AS]

FAN SYSTEM, TRANSFER. A fan system that exclusively moves air from one occupied space to another.

[CE#51 AS]

FAN SYSTEM AIRFLOW. The sum of the airflow of all fans with fan electrical input power greater than 1 kW at fan system design conditions, excluding the airflow that passes through downstream fans with fan electrical input power less than 1 kW.

[CE#52 AS]


GREENHOUSE. A structure or a thermally isolated area of a building that maintains a specialized sunlit environment with a skylight roof ratio of 50 percent or more above the growing area exclusively used for, and essential to, the cultivation, protection or maintenance of plants. Greenhouses are those that are erected for a period of 180 days or more

[CE#56 AS]


HORTICULTURAL LIGHTING. Electric lighting used for horticultural production, cultivation or maintenance.

[CE#58 AS]

HUMIDISTATIC CONTROLS. Automatic controls used to maintain humidity at a setpoint.

[CE#59 AS]

INDOOR GROW. A space, other than a greenhouse, used exclusively for and essential to horticultural production, cultivation or maintenance.

[CE#61 AS]


	LISTED. Equipment, materials, products or services included in a list published by an organization acceptable to the code official and concerned with evaluation of products or services that maintains periodic inspection of production of listed equipment or materials or periodic evaluation of services and whose listing states either that the equipment, material, product or service meets identified standards or has been tested and found suitable for a specified purpose. Terms that are used to identify listed equipment, products or materials include “listed,” “certified,” “classified” or other terms as determined appropriate by the listing organization.

	 



(Step 2 – EN 12157 AS)


[bookmark: _Hlk176443428]NORTH-ORIENTED. Facing within 67.5 degrees of true north in the northern hemisphere or facing within 67.5 degrees of true south in the southern hemisphere.

[CE#65 AS]

OCCUPIED-STANDBY MODE. Mode of operation when an HVAC zone is scheduled to be occupied and an occupant sensor indicates no occupants are within the zone.

[CE#66 AS]


PHOTOSYNTHETIC PHOTON EFFICACY (PPE). Photosynthetic photon flux emitted by a light source divided by its electrical input power in units of micromoles per second per watt, or micromoles per joule (μmol/J) between 400–700nm as defined by ANSI/ASABE S640

[CE#71 AS]

PHYSICAL RENEWABLE ENERGY POWER PURCHASE AGREEMENT. A contract for the purchase of renewable electricity from a specific renewable electricity generator to a purchaser of renewable electricity.

[CE#72 AS]

PROCESS APPLICATION. A manufacturing, industrial or commercial procedure or activity where the primary purpose is other than conditioning spaces and maintaining comfort and amenities for the occupants of a building.

[CE#73 AS]

PSI-FACTOR (Ψ-FACTOR). The heat loss factor per unit length of a thermal bridge characterized as a linear element of a building thermal envelope (Btu/h × ft × °F) [W/(m × K)].

[CE#74 AS]

PUMP ENERGY INDEX (PEI). The ratio of a pump’s energy rating divided by the energy rating of a minimally compliant pump. For pumps with the constant load operating mode, the relevant PEI is PEICL. For pumps with the variable load operating mode, the relevant PEI is PEIVL.

[CE#75 AS]


SENSIBLE ENERGY RECOVERY RATIO. Change in the dry-bulb temperature of the outdoor air supply divided by the difference between the outdoor air and entering exhaust air dry-bulb temperatures, expressed as a percentage.

[CE#81 AS]

SIMULATED BUILDING PERFORMANCE. A process in which the proposed building design is compared to a standard reference design for the purposes    of estimating relative energy use against a baseline to determine code compliance.

[CE#82 AS]

SOUTH-ORIENTED. Facing within 45 degrees of true south in the northern hemisphere or facing within 45 degrees of true north in the southern hemisphere.

[CE#83 AS]

STANDARD REFERENCE DESIGN. A version of the proposed design that meets the minimum requirements of this code and is used to determine the maximum annual energy use requirement for compliance based on total simulated building performance.

[CE#84 AS]


THERMAL BRIDGE. An element or interface of elements that has higher thermal conductivity than the surrounding building thermal envelope, which creates a path of least resistance for heat transfer.

[CE#88 AS]


WEST-ORIENTED. Facing within 45 degrees of true west to the south and within less than 22.5 degrees of true west to the north in the northern hemisphere or facing within 45 degrees of true west to the north and within less than 22.5 degrees of true west to the south in the southern hemisphere.

[CE#91 AS]

Revise the definition of the term “Renovated building” to read as follows:
RENOVATED BUILDING. A residential or nonresidential building undergoing alteration that varies or changes insulation, HVAC systems, water heating systems or exterior envelope conditions, provided the estimated cost of renovation exceeds 30 percent of the assessed value of the structure. However, if the alteration is a result of the natural disaster that is the subject of a declaration of a state of emergency by the Governor, the estimated cost of the renovation must exceed 75 percent of the fair market value of the building before the natural disaster. 
(Code language for consistency with SB 180 – bill effective date – Upon becoming a law)
CHAPTER 3 [CE] GENERAL REQUIREMENTS


TABLE C303.1.3(1) DEFAULT GLAZED FENESTRATION U-FACTORS
Under “Frame Type”, change “Glazed block” to “Glass block.”

[CE#97 AS]

	C303.1.5 Roof solar reflectance and thermal emittance.
Low-sloped roofs directly above cooled conditioned spaces in Climate Zone 1a shall comply with one or more of the options in Table C402.3.


	 


(Step 2 – EN 11773 AS)/(Step 2- EN11735 AS)


[bookmark: _Hlk200028077]C303.1.3 Fenestration product rating.
U-factors, solar heat gain coefficient (SHGC) and visible transmittance (VT) of fenestration products shall be determined as follows:
1. 1.For windows, doors and skylights, U-factor, SHGC and VT ratings shall be determined in accordance with NFRC 100 and NFRC 200.
2. 2.Where required, for garage door and rolling doors, U-factor ratings shall be determined in accordance with either NFRC 100 or ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer with a label affixed to the product or a label certificate specific to the products in the project, as authorized by an NFRC-licensed independent certification and Inspection Agency (IA).
Products lacking such a labeled and certified  U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2). The solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and labeled and certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3). For tubular daylighting devices, VTannual shall be measured and rated in accordance with ANSI/NFRC 203.
(Step 2 – EN11903 AS) (Step 2 – EN11903 AM/A3 – 2nd comment period in addition to the original mod)

CHAPTER 4 [CE] COMMERCIAL ENERGY EFFICIENCY

C401.2 Application. Commercial buildings shall comply with one of the following:
Item 1 and 2 – No change 

3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.4, C405.5, C407 and C408. The building energy cost shall be equal to or less than 85 percent of the standard reference design building.
An annual energy cost that is less than or equal to 80 percent the percentage of the annual energy cost (PAEC) of the standard reference design calculated in Equation 4-34. Energy prices shall be taken from a source approved by the code official, such as the Department of Energy, Energy Information Administration’s State Energy Data System Prices and Expenditures reports. Code officials shall be permitted 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.

PAEC = 100x(0.80+0.025-Ecr/1,000)_________________Equation 4-34
 
where:
PAEC = The percentage of the annual energy cost of the standard reference design.
ECr = Energy efficiency credits required for the building in accordance with Section C406.1 (do not
include load management and renewable credits).
(Step 2 – EN12335 AS)

TABLE C402.1.1.1 
FENESTRATION BUILDING THERMAL ENVELOPE MAXIMUM REQUIREMENTS
[CE#103 AS]

TABLE C402.1.4  OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHODa, b


 For SI: 1 pound per square foot = 4.88  g/m2, 1 pound per cubic foot = 16 kg/m3. ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
[CE#105 AS]

Amend Tables C402.1.3 and C402.1.4 (and associated footnotes) to align with the 2024 IECC as follows: 
TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD
	CLIMATE ZONE
	1
	2

	
	All other
	Group R
	All other
	Group R

	Roofs

	Insulation entirely above roof deck
	R-20ci
	R-25ci
	R-25ci
	R-25ci

	Metal buildinga, b
	R-19 + R-11 LS
	R-19 + R-11 LS
	R-19+ R-11 LS
	R-19 + R-11 LS

	Attic and other
	R-38
	R-38
	R-38
	R-38

	Walls, above grade

	Massf
	R-5.7cic
	R-5.7cic
	R-5.7-cic
	R-7.6cic

	Metal building
	R-13 + R-6.5ci
	R-13 + R-6.5ci
	R-13 + R-6.5ci
	R-13 + R-13ci

	Metal framedh, i
	R-0 + R-10ci or R-13 + R-5ci or R-20 + R-3.8ci
	R-0 + R-10ci or R-13 + R-5ci or R-20 + R-3.8ci
	R-0 + R-10ci or R-13 + R-5ci or R-20 + R-3.8ci
	R-0 + R-12.6ci or R-13 + R-7.5ci or R-20 + R-6.3ci

	Wood framed and otherh, i
	R-0 + R-12 or R-13 + R-3.8ci or R-20
	R-0 + R-12 or R-13 + R-3.8ci or R-20
	R-0 + R-12 or R-13 + R-3.8ci or R-20
	R-0 + R-12 or R-13 + R-3.8ci or R-20

	Walls, below grade

	Below-grade walld
	NR
	NR
	NR
	NR

	Floors

	Masse
	NR
	NR
	R-6.3ci
	R-8.3ci

	Joint/framing
	R-13
	R-13
	R-30
	R-30

	Slab-on-grade floors

	Unheated slabs
	NR
	NR
	NR
	NR

	Heated slabsfg
	R-7.5 for 12” below + R-5 full slab
	R-7.5 for 12” below + R-5 full slab
	R-7.5 for 12” below + R-5 full slab
	R-7.5 for 12” below + R-5 full slab

	Opaque doors

	Nonswinging
	R-4.75
	R-4.75
	R-4.75
	R-4.75



For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.	Assembly descriptions can be found in ANSI/ASHRAE/IESNA Appendix A.
b.	Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.4.
c.	R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted at not less than 32 inches or less on center vertically and not less than 48 inches or less on center horizontally, with ungrouted cores filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h·f2 °F.
d.	Where heated slabs are below grade, below-grade walls shall comply with the exterior insulation requirements for heated slabs R-value requirements for above-grade mass walls.
e.	“Mass floors” shall include floors weighing not less than:
0. 1.35 pounds per square foot of floor surface area; or
0. 2.25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
f.	Steel floor joist systems shall be insulated to R-38. “Mass walls” shall be in accordance with Section C402.1.3.4.
g.	The first value is for perimeter insulation and the second value is for full, under-slab insulation. Perimeter insulation and full slab insulation components shall be installed in accordance with Section C402.2.4.
h.	The first value is cavity insulation; the second value is continuous insulation. Therefore, “R-0 + R-12ci” means R-12 continuous insulation and no cavity insulation; “R-13 + R-3.8ci” means R-13 cavity insulation and R-3.8 continuous insulation; “R-20” means R-20 cavity insulation and no continuous insulation. R-13, R-20 and R-27 cavity insulation, as used in this table, apply to a nominal 4-inch, 6-inch and 8-inch-deep wood or cold-formed steel study cavities, respectively.
i.	Where the required R-value in Table C402.1.3 is met by using continuous insulation such that cavity insulation is not required, the R-value is applicable to any wall framing spacing.
		
TABLE C402.1.4 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, U-FACTOR METHOD
	CLIMATE ZONE
	1
	2

	
	All other
	Group R
	All other
	Group R

	Roofs

	Insulation entirely above roof deck
	U-0.048
	U-0.039
	U-0.039
	U-0.039

	Metal building
	U-0.035
	U-0.035
	U-0.035
	U-0.035

	Attic and other
	U-0.027
	U-0.027
	U-0.027
	U-0.027

	Walls, above grade

	Massf
	U-0.151
	U-0.151
	U-0.151
	U-0.123

	Metal building
	U-0.079
	U-0.079
	U-0.079
	U-0.079

	Metal framed
	U-0.077
	U-0.077
	U-0.077
	U-0.064

	Wood framed and otherc
	U-0.064
	U-0.064
	U-0.064
	U-0.064

	Walls, below grade

	Below-grade wallc
	C-1.140e
	C-1.140e
	C-1.140e
	C-1.140e

	Floors

	Massd
	U0.322e
	U-0.322e
	U-0.107
	U-0.087

	Joint/framing
	U-0.066e
	U-0.066e
	U-0.033
	U-0.033

	Slab-on-grade floors

	Unheated slabs
	F-0.73e
	F-0.73e
	F-0.73e
	F-0.73e

	Heated slabsf
	F-0.7069
	F-0.7069
	F-0.7069
	F-0.7069

	Opaque doors

	Nonswinging
	U-0.31
	U-0.31
	U-0.31
	U-0.31

	Swingingg
	U-0.6137
	U-0.6137
	U-0.6137
	U-0.6137

	Garage door <14% glazinggh
	U-0.31
	U-0.31
	U-0.31
	U-0.31


For SI: 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous insulation, NR = No requirement, LS = Liner system.
a.	Use of Where Opaque assembly U-factors, C-factors, and F-factors from are established in ANSI/ASHRAE/IESNA 90.1 Appendix A, such opaque assemblies shall be permitted a compliance alternative where those values meet the criteria of this table, and provided that the construction, excluding the cladding system on walls, complies with the appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 Appendix A.
b.	Where U-factors have been established by testing in accordance with ASTM C1363, such oOpaque assembliesy U-factors based on designs tested in accordance with ASTM C1363 shall be permitted a compliance alternative where those values meet the criteria of this table. The R-value of continuous insulation shall be permitted to be added to or subtracted from the original tested design.
c.	Where heated slabs are below grade, below-grade walls shall comply with the FU-factor requirements for heated slabs above-grade mass walls.
d.	“Mass floors” shall be in accordance with Section C402.1.3.4.include floors weighing not less than:
0. 1.35 pounds per square foot of floor surface area; or
0. 2.25 pounds per square foot of floor surface area where the material weight is not more than 120 pounds per cubic foot.
e.	These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
f.	Evidence of compliance with the F-factors indicated in the table for heated slabs shall be demonstrated by the application of the unheated slab F-factors and R-values derived from ASHRAE 90.1 Appendix A. “Mass walls” shall be in accordance with Section C402.1.3.4.
g.	Garage doors having a single row of fenestration shall have an assembly U-factor less than or equal to 0.44, provided that the fenestration area is not less than 14 percent and not more than 25 percent of the total door area. Swinging door U-factors shall be determined in accordance with NFRC-100.
h.	Garage doors having a single row of fenestration shall have an assembly U-factor less than or equal to 0.44 in Climate Zones 0 through 6 or less than or equal to 0.36 in Climate Zones 7 and 8, provided that the fenestration area is not less than 14 percent and not more than 25 percent of the total door area.

(Step 2 – EN 12126 AS)
402.2.2 Roof assembly.
The minimum thermal resistance (R-value) of the insulating material installed either between the roof framing or continuously on the roof assembly shall be as specified in Table C402.1.3, based on construction materials used in the roof assembly. Skylight curbs shall be insulated to the level of roofs with insulation entirely above deck or R-5, whichever is less.
Exceptions:
1.Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and where the area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.1.3.
2.Where tapered insulation is used with insulation entirely above deck, the R-value where the insulation thickness varies 1 inch (25 mm) or less from the minimum thickness of tapered insulation shall comply with the R-value specified in Table C402.1.3.
3.Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be required to be insulated.
Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum thermal resistance of the roof insulation.
C402.2.2.1 Suspended ceilings. (Manditory)
Insulation installed on suspended ceilings having removable ceiling tiles shall not be considered part of the assembly U-factor of the roof-ceiling construction and shall not be considered part of the minimum thermal resistance (R-value) of roof insulation in roof-ceiling construction.

(Step 2 EN 11713 AS)



C402.1.3.1 R-value of multi-layered insulation components.   Where   cavity insulation is installed in multiple layers, the cavity insulation R-values shall be summed to determine compliance with the cavity insulation R-value requirements. Where continuous insulation is installed in multiple layers, the continuous insulation R-values shall be summed to determine compliance with the continuous insulation R-value requirements. Cavity insulation R-values shall not be used to determine compliance with the continuous insulation R-value requirements in Table C402.1.3.
[bookmark: _bookmark126]C402.1.3.2 Area-weighted averaging of R-values.  Area-weighted averaging shall not be permitted for R-value compliance.
Exception: For tapered above-deck roof insulation, compliance with the R-values required in Table C402.1.3 shall be permitted to be demonstrated by multiplying the rated R-value per inch of the insulation material by the average thickness of the roof insulation. The average thickness of the roof insulation shall equal the total volume of the roof insulation divided by the area of the roof.




[CE#115 AS]


Revise Footnotes to Table C402.3 as follows: (other footnotes remain unchanged) 
b. Aged solar reflectance tested in accordance with ASTM C1549, ASTM E903, or ASTM E1918, or ANSI/CRRC S100CRRC-1 Standard.
c. Aged thermal emittance tested in accordance with ASTM C1371, or ASTM E408, or ANSI/CRRC S100CRRC-1 Standard.
(Step 2 – EN11737 AS)


C402.3.1  Aged roof  solar reflectance.  Where an aged solar reflectance required by Section C402.3 is not available, it shall be determined in accordance with Equation 4-3.
[image: 4-3]
(Equation 4-3)
where:
Raged = The aged solar reflectance.
Rinitial = The initial solar reflectance determined in accordance with ASTM C1549, ASTM E903, ASTM E1918, or ANSI/CRRC S100CRRC-1 Standard.


(Step 2 – EN12143 AS)/ [CE#131 AS]/ (Step 2 – EN11738 AS)

[bookmark: _bookmark160][image: ]
[bookmark: _Hlk191547373](Step 2 – EN12127 AS)


TABLE C402.4
BUILDING THERMAL ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS
	CLIMATE ZONE
	1
	2
	3
	4 EXCEPT MARINE
	5 AND
MARINE 4
	6
	7
	8

	Vertical fenestration

	U-factor

	Fixed fenestration
	0.50 0.50
	0.50
	0.46
	0.38
	0.38
	0.36
	0.29
	0.29

	Operable fenestration
	0.650.62
	0.65
	0.60
	0.45
	0.45
	0.43
	0.37
	0.37

	Entrance doors
	1.100.83
	0.83
	0.77
	0.77
	0.77
	0.77
	0.77
	0.77

	SHGC

	Orientationa
	SEW
	N
	SEW
	N
	SEW
	N
	SEW
	N
	SEW
	N
	SEW
	N
	SEW
	N
	SEW
	N

	PF < 0.2
	0.25 0.23
	0.33
0.21
	0.25
	0.33
	0.25
	0.33
	0.40
	0.53
	0.40
	0.53
	0.40
	0.53
	0.45
	NR
	0.45
	NR

	0.2  PF < 0.5
	0.30
0.28
	0.37
0.25
	0.30
	0.37
	0.30
	0.37
	0.48
	0.58
	0.48
	0.58
	0.48
	0.58
	NR
	NR
	NR
	NR

	PF  0.5
	0.40
0.37
	0.40
0.34
	0.40
	0.40
	0.40
	0.40
	0.64
	0.64
	0.64
	0.64
	0.64
	0.64
	NR
	NR
	NR
	NR

	Skylights

	U-factor
	0.75 0.70
	0.65
	0.55
	0.50
	0.50
	0.50
	0.50
	0.50

	SHGC
	0.35 0.30
	0.35
	0.35
	0.40
	0.40
	0.40
	NR
	NR


NR = No requirement, PF = Projection factor.
a. “N” indicates vertical fenestration oriented within 45 degrees of true north. “SEW” indicates orientations other than “N.” For buildings in the southern hemisphere, reverse south and north. Buildings located at less than 23.5 degrees latitude shall use SEW for all orientations.







(Step 2 – EN12330 AS)


C402.4.3.2 Increased skylight U-factor. Where skylights are installed above daylight zones provided with daylight responsive controls, a maximum U-factor of 0.9 shall be permitted in Climate Zones 1 0 through 3 and a maximum U-factor of 0.75 shall be permitted in Climate Zones 4 through 8.
[bookmark: _bookmark161]
[CE#136 AS]

Note: This should be same as C402.6.1.2 of the 2024 IECC.

C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:
1.	The air barrier shall be continuous for all assemblies that are compromise the
building thermal envelope of the building and across the joints and assemblies.
2.		Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals shall be securely installed in or      on the joint for its entire length so as not to dislodge, loosen or otherwise impair    its ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation.
3.		Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed      in a manner compatible with the construction materials and location.  Sealing  shall allow for expansion, contraction and mechanical vibration. Joints and seams associated with penetrations shall be sealed in the same manner or taped. Sealing materials shall be securely installed around the penetration so as not to dislodge, loosen or otherwise impair the penetrations’ ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall be in a  manner  that  is  recommended by the fire sprinkler manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls or ceilings.
4.	Recessed lighting fixtures shall comply with Section C402.5.8. Where similar objects are installed that penetrate the air barrier , provisions shall be made to maintain the integrity of the air barrier .
5.	Electrical and communication boxes shall comply with Section C402.5.10.

[CE#140 AS]

Note: This should be same as C402.6.2 of the 2024 IECC.

C402.5.1.2   Air  barrier  leakage  compliance.  A continuous air barrier for the opaque building envelope shall comply with the following:
1.		Buildings or portions of buildings, including Group R and I occupancies, shall meet the provisions of Section C402.6.2.2.
Exception: Buildings in Climate Zones 2B, 3C and 5C.
2.		Buildings or portions of buildings other than Group R and I occupancies shall meet the provisions of Section C402.6.2.1.
Exceptions:
1.	Buildings in Climate Zones 2B, 3B, 3C and 5C.
2.		Buildings larger than 5,000 square feet (464.5 m2) floor area in Climate Zones 0B, 1, 2A, 4B and 4C.
3.		Buildings between 5,000 square feet (464.5 m2) and 50,000 square feet (4645 m 2) floor area in Climate Zones 0A, 3A and 5B.
3.		Buildings or portions of buildings that do not complete air barrier testing shall meet the provisions of Section C402.6.2.3.1 or C402.6.2.3.2 in addition to Section C402.6.2.3.

Air leakage of the building thermal envelope shall be tested by an approved third party in accordance with Section 402.5.1.2.3. The measured air leakage shall not be greater than
0.35	cubic feet per minute per square foot (1.8 L/s x m2) of the building thermal envelope     area at a pressure differential of 0.3 inch water gauge (75 Pa) with the calculated building thermal envelope surface area being the sum of the above- and below-grade building thermal envelope.
Exceptions:
1.	Where the measured air leakage rate is greater than 0.35 cfm/ft2  (1.8 L/s × m2) but  is not greater than 0.45 cfm/ft2 (2.3 L/s × m2), the approved third party shall perform a diagnostic evaluation using a smoke tracer or infrared imaging. The evaluation shall be conducted while the building is pressurized or depressurized along with a visual inspection of the air barrier in accordance with ASTM E1186. All identified leaks shall be sealed where such sealing can be made without damaging existing building components. A report specifying the corrective actions taken to seal leaks shall be deemed to establish compliance with the requirements of this section where submitted to the code official and the building owner. Where the measured air leakage rate is greater than 0.45 cfm/ft2 (2.3 L/s × m2), corrective actions must be made to the building and an additional test completed for which the results are 0.45 cfm/ft2 (2.3 L/s × m2) or less.
2.	Buildings in Climate Zone 2B.
3.	Buildings larger than 25,000 square feet (2323 m2) floor area in Climate Zones
0 through 4, other than Group I and R occupancies, that comply with Section C104.

4.As an alternative, buildings or portions of buildings containing Group I-1 and R-2 occupancies shall be permitted to be tested by an approved third party in  accordance with Section C402.5.1.2.3. The reported air leakage of the building thermal envelope shall not be greater than 0.27 cfm/ft2 (1.4 L/s × m2) of the testing unit enclosure area at a pressure differential of 0.2 inch water gauge (50 Pa).

[CE#142 AS]

Note:  This should be same as C402.6.2.1 of the 2024 IEEC.

C402.5.1.2.3 Building thermal envelope testing. Whole building test method and reporting. The building thermal envelope shall  be  tested  by  an  approved  third party in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM E3158 or ASTM E1827 or an equivalent approved method approved  by the code official . The measured  air leakage shall not exceed 0.40 cfm/ft 2(2.0 L/s × m2) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa). Alternatively,  portions of  the building shall be tested and the measured air leakages shall be area weighted by the surface areas of the building envelope in each portion. The weighted average test results shall not exceed the whole building leakage limit. In the alternative approach, the following portions of the building shall be tested: A report that includes the tested surface area, floor area, air by volume, stories above grade, and air leakage rates shall be submitted to the code official and the building owner.
1.	The entire envelope area of all stories that have any spaces directly under a roof.
2.		The entire envelope area of all stories that have a building entrance, exposed  floor, or loading dock, or are below grade.
3.		Representative above-grade sections of the building totaling at least 25 percent of the wall area enclosing the remaining conditioned space .

Exceptions:
1. Where the measured air leakage rate exceeds 0.40 cfm/ft2(2.0 L/s × m2) but does not exceed 0.60 cfm/ft2(3.0 L/s × m2), a diagnostic evaluation using smoke tracer or infrared imaging shall be conducted while the building is pressurized along with a visual inspection of the air barrier. Any leaks  noted  shall  be sealed where such sealing can be made without destruction of existing building components. An additional report identifying the corrective actions taken to seal leaks shall be submitted to the code official and the building owner, and shall  be deemed to comply with the requirements of this section For buildings less than 10,000 square feet (929 m2), the entire building thermal envelope shall be permitted to be tested in accordance with ASTM E779, ASTM E3158, ASTM E1827 or an equivalent approved method.
2.		For buildings greater than 50,000 square feet (4645 m2), portions of the  building shall be permitted to be tested and the measured air leakage shall be area weighted by the surface areas of the building thermal envelope in each portion. The weighted-average tested air leakage shall not be greater than the whole building air leakage limit. The following portions of the building shall be tested:
2.1.	The entire building thermal envelope area of stories that have any
conditioned spaces directly under a roof.
2.2.	The entire building thermal envelope area of stories that have a building entrance, have a floor over unconditioned space, have a loading dock or that are below grade.
2.3.	Representative above-grade portions of the building totaling not less than 25 percent of the wall area enclosing the remaining conditioned space.

[CE#143 AS]

Note: This should be same as C402.6.2.3.1 of the 2024 IECC.

C402.5.1.2.1 Materials.  Materials with an air permeability not greater  than 0.004 cfm/ft2(0.02 L/s × m 2) under a pressure differential of 0.3 inch water gauge (75 Pa) when tested in accordance with ASTM E2178 shall comply with this section. Materials in Items 1 through 16 shall be deemed to comply with this section, provided that joints are sealed and materials are installed as air barriers in accordance with the manufacturer’s instructions.

No change to the remaining text 

[bookmark: _Hlk212454425]Note: This should be same as C402.6.2.3.1 of the 2024 IECC.
C402.5.1.2.2 Assemblies. Assemblies  of  materials  and  components with an average air leakage not greater than 0.04 cfm/ft2 (0.2 L/s × m2) under a pressure differential of 0.3 inch of water gauge (w.g.)(75 Pa) when where tested in accordance with ASTM E2357, ASTM E1677, ASTM D8052 or ASTM E283 shall comply with this section. Assemblies listed in Items 1 through 3 below shall be  deemed to comply, provided that joints are sealed and the requirements of SectionC402.6.1.2 are met.
1.		Concrete masonry walls coated with either one application of block filler or two applications of a paint or sealer coating.
2.		Masonry walls constructed of clay or shale masonry units with a nominal width of greater than or equal to 4 inches (102 mm)or more.
3.		A Portland cement/sand parge, stucco or plaster not less than 1/2 inch (12.7 mm) in thickness.

[CE#146 AS]  

Note: This should be same as C402.6.3 of the 2024 IECC.
C402.5.2  Air leakage of fenestration and opaque doors. The air leakage of fenestration and opaque door assemblies shall comply with meet the provisions of Table C402.5.2. Testing shall be in accordance with the conducted by an accredited, independent testing laboratory in accordance with applicable reference test standards in Table C402.5.2 by an accredited, independent testing laboratory and labeled by the manufacturer.
Exceptions:
	1.	Field-fabricated fenestration assemblies that are sealed in accordance with Section C402.5.1.
2.	Fenestration  in buildings that comply with the testing alternative of Section C402.5 is tested in accordance with Section C402.5.1.2 is are not required to meet the air leakage requirements in Table C402.5.2.

[CE#147 AS]

Note: This should be same as C402.6.4, C402.6.5, and C402.6.6 of the 2024 IECC.

C402.5.4 Doors and access openings to shafts, chutes, stairways and elevator lobbies.  Doors and access openings from  conditioned space  to shafts,  chutes, stairways  and elevator lobbies not within the scope of the fenestration assemblies covered by Section C402.5.2 shall be gasketed, weather-stripped or sealed.
Exceptions:
1.		Door openings required to comply with Section 716 of the Florida Building Code, Building.
2.		Doors and door openings required to comply with by the Florida Building Code, Building to comply with UL 1784 by the International Building Code .


[bookmark: _bookmark182]C402.5.5  Air intakes, exhaust openings, stairways and shafts. Stairway enclosures, elevator shaft vents and other outdoor air intakes and exhaust openings integral to the building thermal envelope shall be provided with dampers in accordance with Section C403.2.4.3.
C402.5.7  Vestibules. Building entrances shall be protected with an enclosed vestibule , with all doors. Doors opening into and out of the vestibule equipped with self-closing devices. Vestibules shall be designed so that in passing through the vestibule it is not necessary for the interior and exterior doors to open at the same time. The installation of one   or more revolving doors in the building entrance shall not eliminate the requirement that a vestibule be provided on any doors adjacent to revolving doors.
Exceptions: Vestibules are not required for the following:
1.	Buildings in Climate Zones 0 through 2.
2.		Doors not intended to be used by the public, such as doors to mechanical or electrical equipment rooms, or intended solely for employee use.
3.	Doors opening directly from a sleeping unit or dwelling unit .
4.	Doors that open directly from a space less than 3,000 square feet (298 m2) in area.
5.	Revolving doors.
6.		Doors used primarily to facilitate vehicular movement or material handling and adjacent personnel doors.
7.		Doors that have an air curtain unit with a velocity of not less than 6.56 feet per second (2 m/s) at 6 inches (152 mm) above at the floor that have has been tested in accordance with ANSI/AMCA 220 or ISO 27327-1 and installed in accordance with the manufacturer’s instructions. Manual or automatic controls shall be provided that will operate the air curtain unit with the opening and closing of the door and comply with Section C403.4.1.5. Air curtains curtain units and their controls shall comply with Section C408.2.3.

[CE#149 AS]


C402.5.7  Vestibules. Building entrances shall be protected with an enclosed vestibule with all doors. Doors opening into and out of the vestibule equipped with self-closing devices. Vestibules shall be designed so that in passing through the vestibule it is not necessary for the interior and exterior doors to open at the same time. The installation of one   or more revolving doors in the building entrance shall not eliminate the requirement that a vestibule be provided on any doors adjacent to revolving doors.
No change to the remaining text.


(Step 2 – EN11865 AS)

C402.5.6 Loading dock weather seals. Cargo door openings and loading door openings shall be equipped with weather seals that restrict infiltration air leakage and provide direct contact along the top and sides of vehicles that are parked in the doorway.

[CE#150 AS]

Revise Section C402.5.10 to read as follows:
C402.5.10 Electrical and communication boxes. Electrical and communication boxes that penetrate the air barrier of the building thermal envelope, and that do not comply with Section C402.5.1110.1, shall be caulked, taped, gasketed or otherwise sealed to the air barrier element being penetrated. All openings on the concealed portion of the box shall be sealed. Where present, insulation shall rest against all concealed portions of the box.
C402.5.10.1 Air-sealed boxes. Where air-sealed boxes are installed, they shall be marked in accordance with NEMA OS 4. Air-sealed boxes shall be installed in accordance with the manufacturer’s instructions.
EN-FBC-EC/C – Ch.4 – Errata #1




[bookmark: _Hlk206150787]Replace Table C403.2.3(1) with the following (Use text from Table C403.3.2(1) of the 2024 IECC):

TABLE C403.2.3(1)
ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS—MINIMUM EFFICIENCY REQUIREMENTSc

	EQUIPMENT TYPE
	SIZE CATEGORY
	HEADING SECTION TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	

Air    conditioners, air cooled
	

< 65,000
Btu/hb
	

All
	Split system, three phase and applications outside US single phaseb
	
13.4 SEER2
	

AHRI 210/ 240—2023

	
	
	
	Single-package, three phase and applications outside US single phaseb
	
13.4 SEER2
	

	

Space constrained, air cooled
	

≤ 30,000
Btu/hb
	

All
	Split system, three phase and applications outside US single phaseb
	
11.7 SEER2
	

AHRI 210/ 240—2023

	
	
	
	Single package, three phase and applications outside US single phaseb
	
11.7 SEER2
	

	Small duct, high velocity, air cooled
	< 65,000
Btu/hb
	
All
	Split system, three phase and applications outside US single phaseb
	
12. 0 SEER2
	AHRI 210/ 240—2023

	






Air    conditioners, air cooled
	≥ 65,000
Btu/h and < 135,000
Btu/h
	Electric resistance (or none)
	


Split system and single package
	
14.8 IEER
	



AHRI 340/360

	
	
	All other
	
	14.6 IEER
	

	
	≥ 135,000
Btu/h and < 240,000
Btu/h
	Electric resistance (or none)
	
	
14.2 IEER
	

	
	
	All other
	
	14.0 IEER
	

	
	≥ 240,000
Btu/h and < 760,000
Btu/h
	Electric resistance (or none)
	


Split system and single package
	
13.2 IEER
	



AHRI 340/360

	
	
	All other
	
	13.0 IEER
	

	
	
≥ 760,000
Btu/h
	Electric resistance (or none)
	
	
12.5 IEER
	

	
	
	All other
	
	12.3 IEER
	

	
Air conditioners, water cooled
	< 65,000
Btu/h
	All
	

Split system and single package
	12.1 EER
12.3 IEER
	AHRI 210/240

	
	≥ 65,000
Btu/h and < 135,000
Btu/h
	Electric resistance (or none)
	
	
12.1 EER
13.9 IEER
	
AHRI 340/360

	
	
	All other
	
	11.9 EER
13.7 IEER
	

	
	
≥ 135,000
Btu/h and < 240,000
Btu/h
	Electric resistance (or none)
	
	12.5 EER
13.9 IEER
	

	
	
	All other
	
	12.3 EER
13.7 IEER
	

	
	
≥ 240,000
Btu/h and < 760,000
Btu/h
	Electric resistance (or none)
	
	12.4 EER
13.6 IEER
	

	
	
	All other
	
	12.2 EER
13.4 IEER
	

	
	
≥ 760,000
Btu/h
	Electric resistance (or none)
	
	12.2 EER
13.5 IEER
	

	
	
	All other
	
	12.0 EER
13.3 IEER
	

	









Air     conditioners, evaporatively cooled
	< 65,000
Btu/hb
	All
	










Split systemand single package
	12.1 EER
12.3 IEER
	AHRI 210/240

	
	
≥ 65,000
Btu/h and < 135,000
Btu/h
	Electric resistance (or none)
	
	12.1 EER
12.3 IEER
	









AHRI 340/360

	
	
	All other
	
	11.9 EER
12.1 IEER
	

	
	
≥ 135,000
Btu/h and < 240,000
Btu/h
	Electric resistance (or none)
	
	12.0 EER
12.2 IEER
	

	
	
	All other
	
	11.8 EER
12.0 IEER
	

	
	
≥ 240,000
Btu/h and < 760,000
Btu/h
	Electric resistance (or none)
	
	11.9 EER
12.1 IEER
	

	
	
	All other
	
	11.7 EER
11.9 IEER
	

	
	
≥ 760,000
Btu/h
	Electric resistance (or none)
	
	11.7 EER
11.9 IEER
	

	
	
	All other
	
	11.5 EER
11.7 IEER
	

	Condensing units, air cooled
	≥ 135,000
Btu/h
	
—
	
—
	10.5 EER
11.8 IEER
	
AHRI 365

	Condensing units, water cooled
	≥ 135,000
Btu/h
	
—
	
—
	13.5 EER
14.0 IEER
	
AHRI 365

	Condensing units, evaporatively cooled
	
≥ 135,000
Btu/h
	
—
	
—
	
13.5 EER
14.0 IEER
	
AHRI 365


For SI: 1 British thermal unit per hour = 0.2931 W.
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.		Single-phase, US air-cooled air conditioners less than 65,000 Btu/h are regulated as consumer products by the US Department of Energy Code of Federal Regulations DOE 10 CFR 430. SEER and SEER2 values for single-phase products are set by the US Department of Energy.
c.		DOE 10 CFR 430 Subpart B Appendix M1 includes the test procedure updates effective January 1, 2023, documented in AHRI 210/240—2023.

[CE#157 AS]

Replace Table C403.2.3(2) with the following ((Use text from Table C403.3.2(2) of the 2024 IECC):

TABLE C403.2.3(2)
ELECTRICALLY OPERATED AIR-COOLED UNITARY HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTSc

	EQUIPMENT TYPE
	SIZE CATEGORY
	HEADING SECTION TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	


Air cooled (cooling mode)
	


< 65,000 Btu/h
	


All
	Split system, three phase and applications outside US single phaseb
	
14.3 SEER2
	


AHRI 210/ 240—2023

	
	
	
	Single package, three phase and applications outside US single phaseb
	
13.4 SEER2
	

	

Space constrained, air cooled (cooling mode)
	


≤ 30,000 Btu/h
	


All
	Split system, three phase and applications outside US single phaseb
	
11.7 SEER2
	


AHRI 210/ 240—2023

	
	
	
	Single package, three phase and applications outside US single phaseb
	
11.7 SEER2
	

	Small duct, high velocity, air cooled (cooling mode)
	
< 65,000 Btu/h
	
All
	Split system, three phase and applications outside US single phaseb
	
12.0 SEER2
	
AHRI 210/ 240—2023

	





Air cooled (cooling mode)
	
≥ 65,000 Btu/h
and < 135,000
Btu/h
	Electric resistance (or none)
	





Split system and single package
	
14.1 IEER
	





AHRI 340/360

	
	
	All other
	
	13.9 IEER
	

	
	
≥ 135,000 Btu/h
and < 240,000
Btu/h
	Electric resistance (or none)
	
	
13.5 IEER
	

	
	
	All other
	
	13.3 IEER
	

	
	
≥ 240,000 Btu/h
	Electric resistance (or none)
	
	
12.5 IEER
	

	
	
	All other
	
	12.3 IEER
	

	Air cooled (heating mode)
	< 65,000 Btu/h (cooling capacity)
	
—
	Split system, three phase and applications outside US single phaseb
	
7.5 HSPF2
	
AHRI 210/ 240—2023

	
	
	
	Single package, three phase and applications outside US single phaseb
	
6.7 HSPF2
	

	

Space constrained, air cooled (heating mode)
	

≤ 30,000 Btu/h (cooling capacity)
	


—
	Split system, three phase and applications outside US single phaseb
	
6.3 HSPF2
	


AHRI 210/ 240—2023

	
	
	
	Single package, three phase and applications outside US single phaseb
	
6.3 HSPF2
	

	Small duct high velocity, air cooled (heating mode)
	

< 65,000 Btu/h
	

—
	Split system, three phase and applications outside US single phaseb
	

6.1 HSPF2
	
AHRI 210/ 240—2023

	




Air cooled (heating mode)
	≥ 65,000 Btu/h
and < 135,000
Btu/h (cooling capacity)
	





—
	47°F db/43°F wb outdoor air
	3.40 COPH
	





AHRI 340/360

	
	
	
	17°F db/15°F wb outdoor air
	2.25 COPH
	

	
	≥ 135,000 Btu/h
and < 240,000
Btu/h (cooling capacity)
	
	47°F db/43°F wb outdoor air
	3.30 SOPH
	

	
	
	
	17°F db/15°F wb outdoor air
	2.05 COPH
	

	
	
≥ 240,000 Btu/h (cooling capacity)
	
	47°F db/43°F wb outdoor air
	3.20 COPH
	

	
	
	
	17°F db/15°F wb outdoor air
	2.05 COPH
	



For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F – 32)/1.8, wb = wet bulb, db = dry bulb.
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.		Single-phase, US air-cooled heat pumps less than 65,000 Btu/h are regulated as consumer products by the US Department of Energy Code of Federal Regulations DOE 10 CFR 430. SEER, SEER2 and HSPF values for single-phase products are set by the US Department of Energy.
c.		DOE 10 CFR 430 Subpart B Appendix M1 includes the test procedure updates effective January 1, 2023, documented in AHRI 210/240—2023.
[CE#158 AS]


Replace Table C403.2.3(7) with the following (Use text from Table C403.3.2(3) of the 2024 IECC) :
TABLE C403.2.3(7) 
LIQUID-CHILLING PACKAGES—MINIMUM EFFICIENCY REQUIREMENTSa, b, e

	EQUIPMENT TYPE
	SIZE CATEGORY
	UNITS
	PATH A
	PATH B
	TEST PROCEDUREc

	

Air cooled
	
< 150 tons
	
EER
(Btu/ Wh)
	≥ 10.100 FL
	≥ 9.700 FL
	

AHRI 550/590

	
	
	
	≥ 13.700 IPLV.IP
	≥ 15.800 IPLV.IP
	

	
	
≥ 150 tons
	
	≥ 10.100 FL
	≥ 9.700FL
	

	
	
	
	≥ 14.000 IPLV.IP
	≥ 16.100 IPLV.IP
	

	Air cooled without condenser, electrically operated
	
All capacities
	
EER
(Btu/ Wh)
	Air-cooled without condenser must be rated with matching condensers and comply with air-cooled chiller efficiency requirements
	

AHRI 550/590

	




Liquid-cooled, electrically operated positive displacement
	
< 75 tons
	





kW/ ton
	≤ 0.750 FL
	≤ 0.780 FL
	






AHRI 550/590

	
	
	
	≤ 0.600 IPLV.IP
	≤ 0.500 IPLV.IP
	

	
	≥ 75 tons
and < 150 tons
	
	≤ 0.720 FL
	≤ 0.750 FL
	

	
	
	
	≤ 0.560 IPLV.IP
	≤ 0.490 IPLV.IP
	

	
	≥ 150 tons
and < 300 tons
	
	≤ 0.660 FL
	≤ 0.680 FL
	

	
	
	
	≤ 0.540 IPLV.IP
	≤ 0.440 IPLV.IP
	

	
	≥ 300 tons
and < 600 tons
	
	≤ 0.610 FL
	≤ 0.625 FL
	

	
	
	
	≤ 0.520 IPLV.IP
	≤ 0.410 IPLV.IP
	

	
	
≥ 600 tons
	
	≤ 0.560 FL
	≤ 0.585 FL
	

	
	
	
	≤ 0.500 IPLV.IP
	≤ 0.380 IPLV.IP
	

	




Liquid-cooled, electrically operated centrifugal
	
< 150 tons
	





kW/ ton
	≤ 0.610 FL
	≤ 0.695 FL
	






AHRI 550/590

	
	
	
	≤ 0.550 IPLV.IP
	≤ 0.440 IPLV.IP
	

	
	≥150 tons and <300 tons
	
	≤ 0.610 FL
	≤ 0.635 FL
	

	
	
	
	≤ 0.550 IPLV.IP
	≤ 0.400 IPLV.IP
	

	
	≥ 300 tons
and < 400 tons
	
	≤ 0.560 FL
	≤ 0.595 FL
	

	
	
	
	≤ 0.520 IPLV.IP
	≤ 0.390 IPLV.IP
	

	
	≥ 400 tons
and < 600 tons
	
	≤ 0.560 FL
	≤ 0.585 FL
	

	
	
	
	≤ 0.500 IPLV.IP
	≤ 0.380 IPLV.IP
	

	
	
≥ 600 tons
	
	≤ 0.560 FL
	≤ 0.585 FL
	

	
	
	
	≤ 0.500 IPLV.IP
	≤ 0.380 IPLV.IP
	

	Air cooled absorption, single effect
	All capacities
	COP (W/W)
	
≥ 0.600 FL
	
NAd
	
AHRI 560

	Liquid-cooled absorption, single effect
	All capacities
	COP (W/W)
	
≥ 0.700 FL
	
NAd
	
AHRI 560

	Absorption double effect, indirect fired
	All capacities
	COP (W/W)
	≥ 1.000 FL
	
NAd
	
AHRI 560

	
	
	
	≥ 0.150 IPLV.IP
	
	

	Absorption double effect, direct fired
	All capacities
	COP (W/W)
	≥ 1.000 FL
	
NAd
	
AHRI 560

	
	
	
	≥ 1.000 IPLV
	
	


a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.		The requirements for centrifugal chillers shall be adjusted for nonstandard rating conditions per Section C403.2.3.1 and are applicable only for the range of conditions listed there. The requirements for air-cooled, water-cooled positive displacement and absorption chillers are   at standard rating conditions defined in the reference test procedure.
c.		Both the full-load and IPLV.IP requirements must be met or exceeded to comply with this standard. When there is a Path B, compliance can be with either Path A or Path B for any application.
d.		NA means the requirements are not applicable for Path B, and only Path A can be used for compliance.
e.		FL is the full-load performance requirements, and IPLV.IP is for the part-load performance requirements.
[CE#159 AS]

Replace Table C403.2.3(3) with the following (Use text from Table C403.3.2(4) of the 2024 IECC):

TABLE C403.2.3(3)
ELECTRICALLY OPERATED PACKAGED TERMINAL AIR CONDITIONERS, PACKAGED TERMINAL HEAT PUMPS, SINGLE-PACKAGE VERTICAL AIR CONDITIONERS, SINGLE- PACKAGE VERTICAL HEAT PUMPS, ROOM AIR CONDITIONERS AND ROOM AIR- CONDITIONER HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTSe



	
EQUIPMENT TYPE
	SIZE CATEGORY (INPUT)
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCYd
	TEST PROCEDUREa

	


PTAC (cooling mode) standard size
	< 7,000
Btu/h
	

95°F db/75°F wb outdoor airc
	11.9 EER
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	14.0 – (0.300
× Cap/1,000) EERd
	

	
	> 15,000
Btu/h
	
	9.5 EER
	

	

PTAC (cooling mode) nonstandard sizea
	< 7,000
Btu/h
	

95°F db/75°F wb outdoor airc
	9.4 EER
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	10.9 – (0.213
× Cap/1,000) EERd
	

	
	> 15,000
Btu/h
	
	7.7 EER
	

	


PTHP (cooling mode) standard size
	< 7,000
Btu/h
	

95°F db/75°F wb outdoor airc
	11.9 EER
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	14.0 – (0.300
× Cap/1,000) EERd
	

	
	> 15,000
Btu/h
	
	9.5 EER
	

	

PTHP (cooling mode) nonstandard sizeb
	< 7,000
Btu/h
	

95°F db/75°F wb outdoor airc
	9.3 EER
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	10.8 – (0.213
× Cap/1,000) EERd
	

	
	> 15,000
Btu/h
	
	7.6 EER
	

	


PTHP (heating mode) standard size
	< 7,000
Btu/h
	


47°F db/43°F wb outdoor air
	3.3 COPH
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	3.7 – (0.052 × Cap/1,000) COPHd
	

	
	> 15,000
Btu/h
	
	2.90 COPH
	






	

PTHP (heating mode) nonstandard sizeb
	< 7,000
Btu/h
	


47°F db/43°F wb outdoor air
	2.7 COPH
	


AHRI 310/380

	
	≥ 7,000
Btu/h and ≤ 15,000 Btu/h
	
	2.9 – (0.026 ×
Cap/1000) COPHd
	

	
	> 15,000
Btu/h
	
	2.5 COPH
	

	



SPVAC (cooling mode) single and three phase
	< 65,000
Btu/h
	



95°F db/75°F wb outdoor airc
	11.0 EER
	



AHRI 390

	
	≥ 65,000
Btu/h and ≤ 135,000
Btu/h
	
	
10.0 EER
	

	
	≥ 135,000
Btu/h and ≤ 240,000
Btu/h
	
	
10.0 EER
	

	



SPVHP (cooling mode)
	< 65,000
Btu/h
	



95°F db/75°F wb outdoor airc
	11.0 EER
	



AHRI 390

	
	≥ 65,000
Btu/h and ≤ 135,000
Btu/h
	
	
10.0 EER
	

	
	≥ 135,000
Btu/h and ≤ 240,000
Btu/h
	
	
10. 0 EER
	

	



SPVHP (heating mode)
	< 65,000
Btu/h
	



47°F db/43°F wb outdoor air
	3.3 COPH
	



AHRI 390

	
	≥ 65,000
Btu/h and ≤ 135,000
Btu/h
	
	
3.0 COPH
	

	
	≥ 135,000
Btu/h and ≤ 240,000
Btu/h
	
	
3.0 COPH
	

	

Room air conditioners without reverse cycle with louvered sides for applications outside USd
	< 6,000
Btu/h
	—
	11.0 CEER
	


ANSI/AHAM RAC-1

	
	≥ 6,000
Btu/h and < 8,000 Btu/h
	
—
	
11.0 CEER
	

	
	≥ 8,000
Btu/h and < 14,000 Btu/h
	
—
	
10.9 CEER
	






	
	≥ 14,000
Btu/h and < 20,000 Btu/h
	
—
	
10.7 CEER
	

	
	≥ 20,000
Btu/h and < 28,000 Btu/h
	
—
	
9.4 CEER
	

	
	≥ 28,000
Btu/h
	—
	9.0 CEER
	

	





Room air conditioners without louvered sides
	< 6,000
Btu/h
	—
	10.0 CEER
	





ANSI/AHAM RAC-1

	
	≥ 6,000
Btu/h and < 8,000 Btu/h
	
—
	
10.0 CEER
	

	
	≥ 8,000
Btu/h and < 11,000 Btu/h
	
—
	
9.6 CEER
	

	
	≥ 11,000
Btu/h and < 14,000 Btu/h
	
—
	
9.5 CEER
	

	
	
	—
	9.3 CEER
	

	
	≥ 20,000
Btu/h
	—
	9.4 CEER
	

	Room air conditioners with reverse cycle, with louvered sides for applications outside USd
	< 20,000
Btu/h
	—
	9.8 CEER
	
ANSI/AHAM RAC-1

	
	≥ 20,000
Btu/h
	—
	9.3 CEER
	

	Room air conditioners with reverse cycle without louvered sides for applications outside USd
	< 14,000
Btu/h
	—
	9.3 CEER
	
ANSI/AHAM RAC-1

	
	≥ 14,000
Btu/h
	—
	8.7 CEER
	

	Room air conditioners, casement only for applications outside USd
	All
	—
	9.5 CEER
	ANSI/AHAM RAC-1

	Room air conditioners, casement slider for applications outside  USd
	
All
	
—
	
10.4 CEER
	ANSI/AHAM RAC-1




For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F – 32)/1.8, wb = wet bulb, db = dry bulb.
“Cap” = The rated cooling capacity of the project in Btu/h. Where the unit’s capacity is less than 7,000 Btu/h, use 7,000 Btu/h in the calculation. Where the unit’s capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculations.
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.		Nonstandard size units must be factory labeled as follows: “MANUFACTURED FOR NONSTANDARD SIZE APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW
STANDARD PROJECTS.”  Nonstandard size efficiencies apply only to units being installed  in existing sleeves having an external wall opening of less than 16 inches high or less than  42 inches wide and having a cross-sectional area less than 670 square inches.
c.		The cooling-mode wet bulb temperature requirement only applies for units that reject condensate to the condenser coil.
d.		Room air conditioners are regulated as consumer products by 10 CFR 430. For US applications of room air conditioners, refer to Informative Appendix F, Table F-3, for the US DOE minimum efficiency requirements for US applications.
e.		“Cap” in EER and COPH  equations for PTACs and PTHPs means cooling capacity in Btu/h  at 95°F outdoor dry-bulb temperature.
[CE#160 AS]

Replace Table C403.2.3(4) with the following (Use text from Table C403.3.2(5) of the 2024 IECC):
TABLE C403.2.3(4)
WARM-AIR FURNACES AND COMBINATION WARM-AIR FURNACES/AIR-CONDITIONING UNITS, WARM-AIR DUCT FURNACES AND UNIT HEATERS—MINIMUM EFFICIENCY REQUIREMENTSg
	

DESCRIPTION
	

FUEL
	
ELECTRIC POWER PHASE
	
APPLICATION LOCATION
	HEATING CAPACITY (INPUT),
Btu/hb
	COMBO- UNIT COOLING CAPACITY,
Btu/h
	

SUBTYPE
	
MINIMUM EFFICIENCY
	
TEST PROCEDUREa

	Warm-air furnace
	Gas
	1
	Inside US
	< 225,000
	< 65,000
	See Informative Appendix F, Table F-4f

	
Warm-air furnace
	
Gas
	
1
	
Inside US
	
< 225,000
	
≥ 65,000
	Nonweatherized
	80% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	81% AFUE
or 80% E c
t
	Appendix Ng

	
	
	
	
	
	
	
	
	ANSI Z21.47

	
Warm-air furnace
	
Gas
	
1
	
Outside US
	
< 225,000
	
All
	Nonweatherized
	80% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	81% AFUE
or 80% E c
t
	Appendix Ng

	
	
	
	
	
	
	
	
	ANSI Z21.47

	
Warm-air furnace
	
Gas
	
3
	
All
	
< 225,000
	
All
	Nonweatherized
	80% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	81% AFUE
or 80% E c
t
	Appendix Ng

	
	
	
	
	
	
	
	
	ANSI Z21.47

	Warm-air furnace
	
Gas
	
All
	
All
	≥ 225,000
and ≤ 400,000
	
All
	
All
	
81% E c
t
	
ANSI Z21.47

	
Warm-air furnace
	

Gas
	

All
	

Inside US
	

> 400,000
	

All
	

All
	c
80%Et
before 1/1/ 2023
81% E c after
t
1/1/2023
	

ANSI Z21.47

	

Warm-air furnace
	

Gas
	

All
	

Outside US
	

> 400,000
	

All
	

All
	80%Etc before 1/1/ 2023
81% Etc after 1/1/ 2023
	

ANSI Z21.47
or ANSI Z83.8

	Warm-air furnace
	Oil
	1
	Inside US
	< 225,000
	< 65,000
	See Informative Appendix F, Table F-4f

	
Warm-air furnace
	

Oil
	

1
	

Inside US
	

< 225,000
	

≥ 65,000
	Nonweatherized
	83% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	78% AFUE
or 80% E d
t
	Appendix Ng

	
	
	
	
	
	
	
	
	Section 42 UL
727

	
Warm-air furnace
	

Oil
	

1
	

Outside US
	

< 225,000
	

All
	Nonweatherized
	83% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	78% AFUE
or 80% E d
t
	Appendix Ng

	
	
	
	
	
	
	
	
	Section 42 UL
727

	
Warm-air furnace
	

Oil
	

3
	

All
	

<225,000
	

All
	Nonweatherized
	83% AFUE
	Appendix Ng

	
	
	
	
	
	
	
Weatherized
	78% AFUE
or 80%E d
t
	Appendix Ng

	
	
	
	
	
	
	
	
	Section 42 UL
727

	Warm-air furnace
	Oil
	All
	All
	≥ 225,000
	All
	All
	82% E d
t
	Section 42 UL
727

	Warm-air furnace
	Electric
	1
	Inside US
	< 225,000
	< 65,000
	See Informative Appendix F, Table F-4f

	Warm-air furnace
	Electric
	1
	Inside US
	< 225,000
	≥ 65,000
	All
	96% AFUE
	Appendix Ng

	Warm-air furnace
	Electric
	1
	Outside US
	< 225,000
	All
	All
	96% AFUE
	Appendix Ng

	Warm-air furnace
	Electric
	3
	All
	< 225,000
	All
	All
	96% AFUE
	Appendix Ng

	Warm-air duct furnaces
	Gas
	All
	All
	All
	All
	All
	80% E d
c
	ANSI Z83.8

	Warm-air unit heaters
	Gas
	All
	All
	All
	All
	All
	80% E d, e
c
	ANSI Z83.8

	Warm-air unit heaters
	Oil
	All
	All
	All
	All
	All
	80% E d, e
c
	Section 40 UL
731


For SI: 1 British thermal unit per hour = 0.2931 W.
a.	Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure. For this table, the following applies:
-	Appendix N = 10 CFR 430 Appendix N
-	ANSI Z21.47 = Section 2.39, Thermal Efficiency, ANSI Z21.47
-	ANSI Z83.3 = Section 2.10, Efficiency, ANSI Z83.3
-	UL 727 = Section 42, Combustion, UL 727
-	UL 731 = Section 40, Combustion, UL 731
b.	Compliance of multiple firing rate units shall be at the maximum firing rate.
c.	Et = thermal efficiency. Units must also include an interrupted or intermittent ignition device (IID), have jacket losses not exceeding 0.75 percent of the input rating, and have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the conditioned space.
d.	Ec = combustion efficiency (100 percent less flue losses). See test procedure for detailed discussion.
e.	Units must also include an interrupted or intermittent ignition device (IID) and have either power venting or an automatic
flue damper.
f.	Includes combination units with cooling capacity < 65,000 Btu/h. For US applications of federally covered < 225,000 Btu/h products, see Informative Appendix F, Table F-4.
g.	10 CFR 430 is limited to-single phase equipment that is not contained within the same cabinet with a central air conditioner whose rated cooling capacity is above 65,000 Btu/h but for the test and rating procedures are not impacted for three-phase and can be used for AFUE ratings for ASHRAE/IES Standard 90.1 three-phase products and single-phase products with a cooling capacity greater than 65,000 Btu/h.

[CE#161 AS]

Replace Table C403.2.3(5) with the following (Use text from Table C403.3.2(6) of the 2024 IECC):

TABLE C403.2.3(5)

MINIMUM EFFICIENCY REQUIREMENTS: GAS- AND OIL-FIRED BOILERS

	EQUIPMENT TYPEb
	SUBCATEGORY OR RATING CONDITION
	SIZE CATEGORY (INPUT)
	

	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	






Boilers, hot water
	


Gas fired
	< 300,000 Btu/hg, h for applications outside US
	
	84% AFUE
	DOE 10 CFR
430 Appendix N

	
	
	≥ 300,000 Btu/h and ≤ 2,500,000 Btu/he
	
	84% E d
t
	

DOE 10 CFR
431.86

	
	
	> 2,500,000 Btu/hb and ≤ 10,000,000 Btu/hb
	
	82% Ecc
	

	
	
	> 10,000,000 Btu/hb
	
	c
82% Ec
	

	
	


Oil firedf
	< 300,000 Btu/hg, h for applications outside US
	
	86% AFUE
	DOE 10 CFR
430 Appendix N

	
	
	≥ 300,000 Btu/h and ≤ 2,500,000 Btu/he
	
	82% E d
t
	

DOE 10 CFR
431.86

	
	
	> 2,500,000 Btu/hb and ≤ 10,000,000 Btu/hb
	
	84% E c
c
	

	
	
	> 10,000,000 Btu/hb
	
	c
84% Ec
	

	








Boilers, steam
	Gas fired
	< 300,000 Btu/hg for applications outside US
	
	82% AFUE
	DOE 10 CFR
430 Appendix N

	
	

Gas fired—all, except natural draft
	≥ 300,000 Btu/h and ≤ 2,500,000 Btu/he
	
	79% E d
t
	



DOE 10 CFR
431.86

	
	
	> 2,500,000 Btu/hb and ≤ 10,000,000 Btu/hb
	
	79% E d
t
	

	
	
	> 10,000,000 Btu/hb
	
	d
79% Et
	

	
	
Gas fired—natural draft
	≥ 300,000 Btu/h and ≤ 2,500,000 Btu/he
	
	79% E d
t
	

	
	
	> 2,500,000 Btu/hb
	
	79% E d
t
	

	
	


Oil firedf
	< 300,000 Btu/hg for applications outside US
	
	82% AFUE
	DOE 10 CFR
430 Appendix N

	
	
	≥ 300,000 Btu/h and ≤ 2,500,000 Btu/he
	
	84% E d
t
	

DOE 10 CFR
431.86

	
	
	> 2,500,000 Btu/hb and ≤ 10,000,000 Btu/hb
	
	81% E d
t
	

	
	
	> 10,000,000 Btu/hb
	
	d
81% Et
	


For SI: 1 British thermal unit per hour = 0.2931 W.
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.	These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
c.	Ec = Combustion efficiency (100 percent less flue losses).
d.	Et = Thermal efficiency.
e.		Maximum capacity—minimum and maximum ratings as provided for and allowed by the  unit’s controls.
f.	Includes oil-fired (residual).
g.	Boilers shall not be equipped with a constant burning pilot light.
h.		A boiler not equipped with a tankless domestic water-heating coil shall be equipped with an automatic means for adjusting the temperature of the water such that an incremental change in inferred heat load produces a corresponding incremental change in the temperature of the water supplied.
[CE#162 AS]


Replace Table C403.2.3(8) with the following (Use text from Table C403.3.2(7) of the 2024 IECC):

TABLE C403.2.3(8)
PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT—MINIMUM EFFICIENCY REQUIREMENTS

	
EQUIPMENT TYPE
	TOTAL SYSTEM HEAT-REJECTION CAPACITY AT RATED CONDITIONS
	SUBCATEGORY OR RATING CONDITIONh
	PERFORMANCE REQUIREDa, b, c, f,
g
	TEST PROCEDUREd,
e

	
Propeller or axial fan open-circuit cooling towers
	

All
	95°F entering water
85°F leaving water
75°F entering wb
	

≥ 40.2 gpm/hp
	
CTI ATC-105
and CTI STD-201 RS

	
Centrifugal fan open-circuit cooling towers
	

All
	95°F entering water
85°F leaving water
75°F entering wb
	

≥ 20.0 gpm/hp
	
CTI ATC-105
and CTI STD-201 RS

	
Propeller or axial fan closed-circuit cooling towers
	

All
	102°F entering water
90°F leaving water
75°F entering wb
	

≥ 16.1 gpm/hp
	
CTI ATC-105S
and CTI STD-201 RS

	
Centrifugal fan closed-circuit cooling towers
	

All
	102°F entering water
90°F leaving water
75°F entering wb
	

≥ 7.0 gpm/hp
	
CTI ATC-105S
and CTI STD-201 RS

	Propeller or axial fan dry coolers (air-cooled fluid coolers)
	

All
	115°F entering water
105°F leaving water
95°F entering wb
	

≥ 4.5 gpm/hp
	
CTI ATC-105DS

	

Propeller or axial fan evaporative condensers
	


All
	R-448A test fluid 165°F entering gas temperature 105°F
condensing temperature 75°F entering wb
	

≥ 160,000 Btu/h
× hp
	


CTI ATC-106

	

Propeller or axial fan evaporative condensers
	


All
	Ammonia test fluid
140°F entering gas temperature 96.3°F
condensing temperature 75°F entering wb
	


≥ 134,000 Btu/h
× hp
	


CTI ATC-106

	

Centrifugal fan evaporative condensers
	


All
	R-448A test fluid 165°F entering gas temperature 105°F
condensing temperature 75°F entering wb
	

≥ 137,000 Btu/h
× hp
	


CTI ATC-106

	

Centrifugal fan evaporative condensers
	


All
	Ammonia test fluid
140°F entering gas temperature 96.3°F
condensing temperature 75°F entering wb
	


≥ 110,000 Btu/h
× hp
	


CTI ATC-106

	

Air-cooled condensers
	


All
	125°F
condensing temperature 190°F entering gas temperature 15°F subcooling 95°F entering db
	

≥ 176,000 Btu/h
× hp
	


AHRI 460


For SI: °C = (°F – 32)/1.8, L/s × kW = (gpm/hp)/(11.83), COP = (Btu/h × hp)/(2550.7), db = dry bulb temperature, wb = wet bulb temperature.
a.		For purposes of this table, open-circuit cooling tower performance is defined as the water- flow rating of the tower at the thermal rating condition listed in the table divided by the fan motor nameplate power.
b.		For purposes of this table, closed-circuit cooling tower performance is defined as the  process  water-flow  rating  of  the  tower  at  the  thermal  rating  condition  listed  in  the  table divided by the sum of the fan motor nameplate power and the integral spray pump motor nameplate power.
c.		For purposes of this table, dry-cooler performance is defined as the process water-flow  rating of the unit at the thermal rating condition listed in the table divided by the total fan motor nameplate power of the unit, and air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by the total fan motor nameplate power of the unit.
d.		ASHRAE 90.1 Section 13 contains a complete specification of the referenced test  procedure, including the referenced year version of the test procedure. towers.

e.		The efficiencies and test procedures for both open- and closed-circuit cooling towers are    not applicable to hybrid cooling towers that contain a combination of separate wet and dry heat exchange sections. The certification requirements do not apply to field-erected cooling
f.		All cooling towers shall comply with the minimum efficiency listed in the table for that specific type of tower with the capacity effect of any project-specific accessories and/or options included in the capacity of the cooling tower.
g.		For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating condition in the table, divided by the sum of the fan motor nameplate power and the integral spray pump nameplate power.
h.		Requirements for evaporative condensers are listed with ammonia R-717 and R-448A as  test fluids in the table. Evaporative condensers intended for use with halocarbon refrigerants other than R-448A must meet the minimum efficiency requirements listed with R-448A as the test fluid. For ammonia, the condensing temperature is defined as the saturation temperature corresponding to the refrigerant pressure at the condenser entrance. For R-448A, which is     a zeotropic refrigerant, the condensing temperature is defined as the arithmetic average of the dew point and the bubble point temperatures corresponding to the refrigerant pressure   at the condenser entrance.
[CE#163 AS]


Replace Table C403.2.3(11) with following (Use text from Table C403.3.2(8) of the 2024 IECC):

TABLE C403.2.3(11)
ELECTRICALLY OPERATED VARIABLE-REFRIGERANT-FLOW AIR CONDITIONERS—MINIMUM EFFICIENCY REQUIREMENTS
	EQUIPMENT TYPE
	
SIZE CATEGORY
	HEATING SECTION TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	





VRF air conditioners, air cooled
	< 65,000 Btu/h three- phase for applications in the US and single- and three-phase for applications outside the US
	

All
	

VRF multisplit system
	

13.0 SEER
	

AHRI 210/240

	
	≥ 65,000 Btu/h and < 135,000 Btu/h
	Electric resistance (or none)
	VRF multisplit system
	10.5 EER
15.5 IEER
	



AHRI 1230

	
	≥ 135,000 Btu/h and
< 240,000 Btu/h
	Electric resistance (or none)
	VRF multisplit system
	10.3 EER
14.9 IEER
	

	
	
≥ 240,000 Btu/h
	Electric resistance (or none)
	VRF multisplit system
	9.5 EER
13.9 IEER
	


For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.


[CE#164 AS]

Replace Table C403.2.3(12) with the following (Use text from Table C403.3.2(9) of the 2024 IECC) :

TABLE C403.2.3(12)
ELECTRICALLY OPERATED VARIABLE-REFRIGERANT-FLOW AND APPLIED HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS
	EQUIPMENT TYPE
	
SIZE CATEGORY
	HEATING SECTION TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	








VRF air cooled (cooling mode)
	< 65,000 Btu/h three- phase for applications in the US and single- and three- phase for applications outside the US
	

All
	


VRF multisplit system
	

SEER2 = 13.4
	

AHRI 210/240

	
	
≥ 65,000 Btu/h and < 135,000 Btu/h
	





Electric resistance (or none)
	
	10.3 EER
14.6 IEER
	






AHRI 1230

	
	
	
	VRF multisplit system with heat recovery
	10.1 EER
14.4 IEER
	

	
	
≥ 135,000 Btu/h and
< 240,000 Btu/h
	
	VRF multisplit system
	9.9 EER
14.4 IEER
	

	
	
	
	VRF multisplit system with heat recovery
	9.7 EER
13.9 IEER
	

	
	

≥ 240,000 Btu/h
	
	VRF multisplit system
	9.1 EER
12.7 IEER
	

	
	
	
	VRF multisplit system with heat recovery
	8.9 EER
12.5 IEER
	

	






VRF water source (cooling mode)
	



< 65,000 Btu/h
	







All
	VRF multisplit systems
86°F entering water
	
12.0 EER
16.0 IEER
	







AHRI 1230

	
	
	
	VRF multisplit systems with heat recovery 86°F entering water
	
11.8 EER
15.8 IEER
	

	
	


≥ 65,000 Btu/h and < 135,000 Btu/h
	
	VRF multisplit system
86°F entering water
	
12.0 EER
16.0 IEER
	

	
	
	
	VRF multisplit system with heat recovery
86°F entering water
	
11.8 EER
15.8 IEER
	

	
	


≥ 135,000 Btu/h and
< 240,000 Btu/h
	
	VRF multisplit system
86°F entering water
	
10.0 EER
14.0 IEER
	

	
	
	
	VRF multisplit system with heat recovery
86°F entering water
	
9.8 EER
13.8 IEER
	

	
	



≥ 240,000 Btu/h
	
	VRF multisplit system
86°F entering water
	
10.0 EER
12.0 IEER
	

	
	
	
	VRF multisplit system with heat recovery
86°F entering water
	
9.8 EER
11.8 IEER
	

	






VRF
groundwater source (cooling mode)
	



< 135,000 Btu/h
	







All
	VRF multisplit system
59°F entering water
	
16.2 EER
	







AHRI 1230

	
	
	
	VRF multisplit system with heat recovery
59°F entering water
	

16.0 EER
	

	
	



≥ 135,000 Btu/h
	
	VRF multisplit system
59°F entering water
	
13.8 EER
	

	
	
	
	VRF multisplit system with heat recovery
59°F entering water
	

13.6 EER
	

	

VRF ground source (cooling mode)
	



< 135,000 Btu/h
	



All
	VRF multisplit system
77°F entering water
	
13.4 EER
	



AHRI 1230

	
	
	
	VRF multisplit system with heat recovery
77°F entering water
	

13.2 EER
	



	
	



≥ 135,000 Btu/h
	
	VRF multisplit system
77°F entering water
	
11.0 EER
	

	







VRF air cooled (heating mode)
	< 65,000 Btu/h (cooling capacity) three-phase for applications in the US and single- and three- phase for applications outside the US
	
	VRF multisplit system with heat recovery
77°F entering water
	

10.8 EER
	

	
	
≥ 65,000 Btu/h and < 135,000 Btu/h (cooling capacity)
	
	

VRF multisplit system
	


HSPF2 = 7.5
	


AHRI 210/240

	
	

≥ 135,000 Btu/h (cooling capacity)
	
	VRF multisplit system
47°F db/43°F wb outdoor air
	
3.3 COPH
	





AHRI 1230

	
	
< 65,000 Btu/h
	
	17°F db/15°F wb outdoor air
	2.25 COPH
	

	
	(cooling capacity)
	
	VRF multisplit system
47°F db/43°F wb outdoor air
	
3.2 COPH
	

	
	≥ 65,000 Btu/h and <
	
	17°F db/15°F wb outdoor air
	2.05 COPH
	

	VRF water source
	135,000 Btu/h (cooling capacity)
	
	VRF multisplit system
68°F entering water
	
4.3 COPH
	






AHRI 1230

	(heating mode)
	≥ 135,000 Btu/h and
< 240,000 Btu/h
	
	VRF multisplit system
68°F entering water
	
4.3 COPH
	

	
	(cooling capacity)
	
	VRF multisplit system
68°F entering water
	
4.0 COPH
	

	
	
≥ 240,000 Btu/h
	
	VRF multisplit system
68°F entering water
	
3.9 COPH
	

	
	(cooling capacity)
	


	
	
	VRF multisplit
	
	

	

VRF
groundwater
source

(heating mode)
	< 135,000 Btu/h (cooling capacity)
	system 50°F entering
	3.6 COPH
	

	
	
	water
	
	AHRI 1230

	
	≥ 135,000 Btu/h (cooling capacity)
	VRF multisplit
	
	

	
	
	system 50°F entering
	3.3 COPH
	

	
	
	water
	
	

	VRF ground
source
(heating
mode)
	
< 135,000 Btu/h
(cooling capacity)
	VRF multisplit
	
	

	
	
	system 32°F entering
	3.1 COPH
	

	
	
	water
	
	AHRI 1230

	
	≥ 135,000 Btu/h
(cooling capacity)
	VRF multisplit
	
	

	
	
	system 32°F entering
	2.8 COPH
	

	
	
	water
	
	










For SI: °C = (°F – 32)/1.8, 1 British thermal unit per hour = 0.2931 W, db = dry bulb temperature, wb
= wet bulb temperature.
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.


[CE#165 AS]

Replace Table C403.2.3(9) with the following (Use text from Table C403.3.2(10) of the 2024 IECC): 

TABLE C403.2.3(9)
FLOOR-MOUNTED AIR CONDITIONERS AND CONDENSING UNITS SERVING COMPUTER ROOMS—MINIMUM EFFICIENCY

	
EQUIPMENT TYPE
	
STANDARD MODEL
	NET SENSIBLE COOLING CAPACITY
	MINIMUM NET SENSIBLE COP
	RATING CONDITIONS RETURN AIR
(dry bulb/dew point)
	
TEST PROCEDURE

	












Air cooled
	


Downflow
	< 80,000 Btu/h
	2.70
	





85°F/52°F
(Class 2)
	












AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.58
	
	

	
	
	≥ 295,000
Btu/h
	2.36
	
	

	
	


Upflow—ducted
	< 80,000 Btu/h
	2.67
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.55
	
	

	
	
	≥ 295,000
Btu/h
	2.33
	
	

	
	


Upflow—nonducted
	< 65,000 Btu/h
	2.16
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.04
	
	

	
	
	≥ 240,000
Btu/h
	1.89
	
	

	
	


Horizontal
	< 65,000 Btu/h
	2.65
	

95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.55
	
	

	
	
	≥ 240,000
Btu/h
	2.47
	
	

	



Air cooled with fluid economizer
	


Downflow
	< 80,000 Btu/h
	2.70
	



85°F/52°F
(Class 1)
	




AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.58
	
	

	
	
	≥ 295,000
Btu/h
	2.36
	
	

	
	
Upflow—ducted
	< 80,000 Btu/h
	2.67
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.55
	
	

	
	
	≥ 295,000
Btu/h
	2.33
	
	

	
	


Upflow—nonducted
	< 65,000 Btu/h
	2.09
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
1.99
	
	

	
	
	≥ 240,000
Btu/h
	1.81
	
	

	
	


Horizontal
	< 65,000 Btu/h
	2.65
	

95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.55
	
	

	
	
	≥ 240,000
Btu/h
	2.47
	
	

	












Water cooled
	


Downflow
	< 80,000 Btu/h
	2.82
	





85°F/52°F
(Class 1)
	












AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.73
	
	

	
	
	≥ 295,000
Btu/h
	2.67
	
	

	
	


Upflow—ducted
	< 80,000 Btu/h
	2.79
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.70
	
	

	
	
	≥ 295,000
Btu/h
	2.64
	
	

	
	


Upflow—nonducted
	< 65,000 Btu/h
	2.43
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.32
	
	

	
	
	≥ 240,000
Btu/h
	2.20
	
	

	
	


Horizontal
	< 65,000 Btu/h
	2.79
	

95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.68
	
	

	
	
	≥ 240,000
Btu/h
	2.60
	
	

	
Water cooled with fluid economizer
	
Downflow
	< 80,000 Btu/h
	2.77
	
85°F/52°F
(Class 1)
	
AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.68
	
	

	
	
	≥ 295,000
Btu/h
	2.61
	
	

	
	


Upflow—ducted
	< 80,000 Btu/h
	2.74
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.65
	
	

	
	
	≥ 295,000
Btu/h
	2.58
	
	

	
	


Upflow—nonducted
	< 65,000 Btu/h
	2.35
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.24
	
	

	
	
	≥ 240,000
Btu/h
	2.12
	
	

	
	


Horizontal
	< 65,000 Btu/h
	2.71
	

95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.60
	
	

	
	
	≥ 240,000
Btu/h
	2.54
	
	

	











Glycol cooled
	


Downflow
	< 80,000 Btu/h
	2.56
	





85°F/52°F
(Class 1)
	











AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.24
	
	

	
	
	≥ 295,000
Btu/h
	2.21
	
	

	
	


Upflow—ducted
	< 80,000 Btu/h
	2.53
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.21
	
	

	
	
	≥ 295,000
Btu/h
	2.18
	
	

	
	

Upflow, nonducted
	< 65,000 Btu/h
	2.08
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
1.90
	
	

	
	
	≥ 240,000
Btu/h
	1.81
	
	

	
	
Horizontal
	< 65,000 Btu/h
	2.48
	
95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.18
	
	

	
	
	≥ 240,000
Btu/h
	2.18
	
	

	











Glycol cooled with fluid economizer
	


Downflow
	< 80,000 Btu/h
	2.51
	





85°F/52°F
(Class 1)
	












AHRI 1360

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.19
	
	

	
	
	≥ 295,000
Btu/h
	2.15
	
	

	
	


Upflow—ducted
	< 80,000 Btu/h
	2.48
	
	

	
	
	≥ 80,000 Btu/h
and < 295,000
Btu/h
	
2.16
	
	

	
	
	≥ 295,000
Btu/h
	2.12
	
	

	
	


Upflow—nonducted
	< 65,000 Btu/h
	2.00
	

75°F/52°F
(Class 1)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
1.82
	
	

	
	
	≥ 240,000
Btu/h
	1.73
	
	

	
	


Horizontal
	< 65,000 Btu/h
	2.44
	

95°F/52°F
(Class 3)
	

	
	
	≥ 65,000 Btu/h
and < 240,000
Btu/h
	
2.10
	
	

	
	
	≥ 240,000
Btu/h
	2.10
	
	


For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F – 32)/1.8, COP = (Btu/h × hp)/(2,550.7).


[CE#166 AS]

Replace Table C403.2.3(13) with the following (Use text from Table C403.3.2(11) of the 2024 IECC) :
[bookmark: _Hlk176529560]
TABLE C403.2.3(13)
VAPOR-COMPRESSION-BASED INDOOR POOL DEHUMIDIFIERS—MINIMUM EFFICIENCY REQUIREMENTS
	[bookmark: _Hlk176529567]EQUIPMENT TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDURE

	Single package indoor (with or without economizer)
	Rating conditions: A or C
	3.5 MRE
	



AHRI 910

	Single package indoor water-cooled (with or without economizer)
	Rating conditions: A, B or C
	3.5 MRE
	

	Single package indoor air-cooled (with or without economizer)
	Rating conditions: A, B or C
	3.5 MRE
	

	Split system indoor air-cooled (with or without economizer)
	Rating conditions: A, B or C
	3.5 MRE
	


[CE#167 AS]


Replace Table C403.2.3(14) with the following (Use text from Table C403.3.2(12) of the 2024 IECC):

TABLE C403.2.3(14)
ELECTRICALLY OPERATED DX-DOAS UNITS, SINGLE-PACKAGE AND REMOTE CONDENSER, WITHOUT ENERGY RECOVERY—MINIMUM EFFICIENCY REQUIREMENTS
	EQUIPMENT TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	Air cooled (dehumidification mode)
	—
	3.8 ISMRE2
	AHRI 920

	Air-source heat pumps (dehumidification mode)
	—
	3.8 ISMRE2
	AHRI 920

	Water cooled (dehumidification mode)
	Cooling tower condenser water
	4.7 ISMRE2
	AHRI 920

	Air-source heat pump (heating mode)
	—
	2.05 ISCOP2
	AHRI 920

	
Water-source heat pump (dehumidification mode)
	Ground source, closed and open loopb
	4.6 ISMRE2
	
AHRI 920

	
	Water source
	3.8 ISMRE2
	

	
Water-source heat pump (heating mode)
	Ground source, closed and open loopb
	2.13 ISCOP2
	
AHRI 920

	
	Water source
	2.13 ISCOP2
	


a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.	Open-loop systems are rated using closed-loop test conditions.

[CE#168 AS]


Replace Table C403.2.3(15) with the following (Use text from Table C403.3.2(13) of the 2024 IECC):

TABLE C403.2.3(15)
ELECTRICALLY OPERATED DX-DOAS UNITS, SINGLE-PACKAGE AND REMOTE CONDENSER, WITH ENERGY RECOVERY—MINIMUM EFFICIENCY REQUIREMENTS

	EQUIPMENT TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	Air cooled (dehumidification mode)
	—
	5.0 ISMRE2
	AHRI 920

	Air-source heat pumps (dehumidification mode)
	—
	5.0 ISMRE2
	AHRI 920

	Water cooled (dehumidification mode)
	Cooling tower condenser water
	5.1 ISMRE2
	AHRI 920

	Air-source heat pump (heating mode)
	—
	3.2 ISCOP2
	AHRI 920

	
Water-source heat pump (dehumidification mode)
	Ground source, closed and open loopb
	5.0 ISMRE2
	
AHRI 920

	
	Water source
	4.6 ISMRE2
	

	
Water-source heat pump (heating mode)
	Ground source, closed and open loopb
	3.5 ISCOP2
	
AHRI 920

	
	Water source
	4.04 ISCOP2
	


a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.	Open-loop systems are rated using closed-loop test conditions.

[CE#169 AS]


Replace Table C403.2.3(16) with the following (Use text from Table C403.3.2(14) of the 2024 IECC):
TABLE C403.2.3(16)
ELECTRICALLY OPERATED WATER-SOURCE HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTSb
	EQUIPMENT TYPE
	SIZE CATEGORY
	HEATING SECTION TYPE
	SUBCATEGORY OR RATING CONDITION
	MINIMUM EFFICIENCY
	TEST PROCEDUREa

	

Water-to-air, water loop (cooling mode)
	< 17,000 Btu/h
	


All
	


86°F entering water
	12.2 EER
	


ISO 13256-1

	
	≥ 17,000 Btu/h
and < 65,000 Btu/h
	
	
	
13.0 EER
	

	
	≥ 65,000 Btu/h
and < 135,000
Btu/h
	
	
	
13.0 EER
	

	Water-to-air, ground water (cooling mode)
	< 135,000
Btu/h
	
All
	59°F entering water
	
18.0 EER
	
ISO 13256-1

	Brine-to-air, ground loop (cooling mode)
	< 135,000
Btu/h
	
All
	77°F entering water
	
14.1 EER
	
ISO 13256-1

	Water-to-water, water loop (cooling mode)
	< 135,000
Btu/h
	
All
	86°F entering water
	
10.6 EER
	
ISO 13256-2

	Water-to-water, ground water (cooling mode)
	< 135,000
Btu/h
	
All
	59°F entering water
	
16.3 EER
	
ISO 13256-2

	Brine-to-water, ground loop (cooling mode)
	< 135,000
Btu/h
	
All
	77°F entering water
	
12.1 EER
	
ISO 13256-2

	Water-to-water, water loop (heating mode)
	< 135,000
Btu/h (cooling capacity)
	
—
	68°F entering water
	
4.3 COPH
	
ISO 13256-1

	Water-to-air, ground water (heating mode)
	< 135,000
Btu/h (cooling capacity)
	
—
	50°F entering water
	
3.7 COPH
	
ISO 13256-1

	Brine-to-air, ground loop (heating mode)
	< 135,000
Btu/h (cooling capacity)
	
—
	32°F entering water
	
3.2 COPH
	
ISO 13256-1

	Water-to-water, water loop (heating mode)
	< 135,000
Btu/h (cooling capacity)
	
—
	68°F entering water
	
3.7 COPH
	
ISO 13256-1

	Water-to-water, ground water (heating mode)
	< 135,000
Btu/h (cooling capacity)
	
—
	50°F entering water
	
3.1 COPH
	
ISO 13256-2


Brine-to-water, ground loop (heating mode)
< 135,000
Btu/h (cooling capacity)
—
32°F entering water
2.5 COPH
ISO 13256-2

For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F – 32)/1.8.
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.
b.		Single-phase, US air-cooled heat pumps < 65,000 Btu/h are regulated as consumer  products by 10 CFR 430. SEER, SEER2, HPSF and HPSF2 values for single-phase  products are set by the US DOE. Informative Note: See ASHRAE 90.1 Informative Appendix F for the US DOE minimum.



[CE#170 AS]

Replace Table C403.2.3(17) with the following (Use text from Table C403.3.2(16) of the 2024 IECC):

TABLE C403.2.3(17)
CEILING-MOUNTED COMPUTER ROOM AIR CONDITIONERS—MINIMUM EFFICIENCY REQUIREMENTS
	
EQUIPMENT TYPE
	
STANDARD MODEL
	NET SENSIBLE COOLING CAPACITY
	MINIMUM NET SENSIBLE COP
	RATING CONDITIONS RETURN AIR (dry
bulb/dew point)
	
TEST PROCEDUREa

	






Air cooled with free air discharge condenser
	



Ducted
	< 29,000
Btu/h
	2.05
	






75°F/52°F (Class
1)
	







AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.02
	
	

	
	
	≥ 65,000
Btu/h
	1.92
	
	

	
	



Nonducted
	< 29,000
Btu/h
	2.08
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.05
	
	

	
	
	≥ 65,000
Btu/h
	1.94
	
	

	





Air cooled with free air discharge condenser with fluid economizer
	



Ducted
	< 29,000
Btu/h
	2.01
	






75°F/52°F (Class
1)
	







AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.97
	
	

	
	
	≥ 65,000
Btu/h
	1.87
	
	

	
	



Nonducted
	< 29,000
Btu/h
	2.04
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.00
	
	

	
	
	≥ 65,000
Btu/h
	1.89
	
	

	Air cooled with ducted condenser
	Ducted
	< 29,000
Btu/h
	1.86
	75°F/52°F (Class
1)
	AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.83
	
	

	
	
	≥ 65,000
Btu/h
	1.73
	
	

	
	



Nonducted
	< 29,000
Btu/h
	1.89
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.86
	
	

	
	
	≥ 65,000
Btu/h
	1.75
	
	

	






Air cooled with fluid economizer and ducted condenser
	



Ducted
	< 29,000
Btu/h
	1.82
	






75°F/52°F (Class
1)
	







AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.78
	
	

	
	
	≥ 65,000
Btu/h
	1.68
	
	

	
	



Nonducted
	< 29,000
Btu/h
	1.85
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.81
	
	

	
	
	≥ 65,000
Btu/h
	1.70
	
	

	






Water cooled
	



Ducted
	< 29,000
Btu/h
	2.38
	





75°F/52°F (Class
1)
	






AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.28
	
	

	
	
	≥ 65,000
Btu/h
	2.18
	
	

	
	

Nonducted
	< 29,000
Btu/h
	2.41
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.31
	
	

	
	
	≥ 65,000
Btu/h
	2.20
	
	

	






Water cooled with fluid economizer
	



Ducted
	< 29,000
Btu/h
	2.33
	






75°F/52°F (Class
1)
	







AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.23
	
	

	
	
	≥ 65,000
Btu/h
	2.13
	
	

	
	



Nonducted
	< 29,000
Btu/h
	2.36
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
2.26
	
	

	
	
	≥ 65,000
Btu/h
	2.16
	
	

	







Glycol cooled
	



Ducted
	< 29,000
Btu/h
	1.97
	






75°F/52°F (Class
1)
	







AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.93
	
	

	
	
	≥ 65,000
Btu/h
	1.78
	
	

	
	



Nonducted
	< 29,000
Btu/h
	2.00
	
	

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.98
	
	

	
	
	≥ 65,000
Btu/h
	1.81
	
	

	



Glycol cooled with fluid economizer
	



Ducted
	< 29,000
Btu/h
	1.92
	



75°F/52°F (Class
1)
	




AHRI 1360

	
	
	≥ 29,000
Btu/h and
< 65,000
Btu/h
	
1.88
	
	

	
	
	≥ 65,000
Btu/h
	1.73
	
	

	
	Nonducted
	< 29,000
Btu/h
	1.95
	
	


≥ 29,000
Btu/h and
< 65,000
Btu/h
≥ 65,000
Btu/h
1.93
1.76

For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F – 32)/1.8, COP = (Btu/h × hp)/(2,550.7).
a.		Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.


[CE#172 AS] 
Note: This should be same as C403.3.2.1 of the 2024 IECC.


C403.2.3.1 Water-cooled centrifugal chilling packages. Equipment not designed for operation at  AHRI  Standard  550/590  test  conditions  of  44.00°F  leaving   and   54.00°F entering chilled-fluid temperatures, and with 85.00°F entering and  94.30°F  leaving condenser-fluid temperatures, shall have maximum full-load kW/ton (FL) and part- load rating requirements adjusted using the following equations:

[image: ]	 Equation 4-6


[image: ]	 Equation 4-7
No change to the remaining text.

[CE#173 AS] 

Note: This should be same as C403.3.4 of the 2024 IECC.
C403.7 Boilers. Boiler systems shall comply with the following:
1.		Combustion air positive shutoff shall be provided on all newly installed boiler systems that meet one or more of the following conditions:
1.1.	The total input  capacity is  not less  than  2,500,000  Btu/h  (733 kW)  and  one  or more of the boilers are designed to operate with a nonpositive vent static pressure.
1.2.	Any stack serving the boiler system is connected to two or more boilers with a  total combined input capacity of not less than 2,500,000 Btu/h (733 kW).
2.		Newly installed boilers or boiler systems with a combustion air fan motor nameplate horsepower rating of 10 horsepower (7.46 kW) or more shall comply with one of the following:
2.1.	The fan motor shall be variable speed.
2.2.	The fan motor shall include controls that modulate fan airflow as a function of the load to a speed 50 percent or less of design air volume.


[bookmark: _bookmark223]C403.7.1 Boiler oxygen concentration controls. Newly installed boilers with an input capacity of 5,000,000 Btu/h (1465 kW) and steady state full-load less than 90 percent shall maintain stack-gas oxygen concentrations not greater than the values specified in Table C403.7.1. Combustion air volume shall be controlled with respect to measured flue gas oxygen concentration. The use of a common gas and combustion air control linkage or  jack shaft is not permitted.
Exception: These concentration limits do not apply where 50 percent or more of the
boiler system capacity serves Group R-2 occupancies.

[CE#174 AS]


TABLE C403.7.1 (use text from Table C403.3.4.1 of the 2024 IEEC):
BOILER OXYGEN CONCENTRATIONS
	BOILER APPLICATION
	MAXIMUM STACK-GAS OXYGEN CONCENTRATIONa

	Commercial boilers or where ≤ 10% of the boiler system capacity is used for process applications at design conditions
	5%

	Process boilers
	3%


a.		Concentration levels measured by volume on a dry basis over firing rates of 20 to 100 percent. These concentration limits do not apply where 50 percent or more of the boiler system capacity serves Group R-2 occupancies.

[CE#175 AS]



Revise C403.2.3 to read as follows:
C403.2.3 HVAC equipment performance requirements. Equipment shall meet the minimum efficiency requirements of Tables C403.2.3(1), C403.2.3(2), C403.2.3(3), C403.2.3(4), C403.2.3(5), C403.2.3(6), C403.2.3(7), C403.2.3(8), C403.2.3(9), C403.2.3(10), C403.2.3(11), C403.2.3(12), C403.2.3(13), C403.2.3(14), C403.2.3(15), C403.2.3(16) and C403.2.3(17) when tested and rated in accordance with the applicable test procedure. Plate-type liquid-to-liquid heat exchangers shall meet the minimum requirements of Table C403.2.3(10). ….
No change to the remaining text.
EN-FBC-EN/C – Ch.4 – Errata #2
Revise Section C403.3 (Exception 7) to read as follows:
C403.3 Economizers (Prescriptive). Each cooling system shall include either an air or water economizer complying with Sections C403.3.1 through C403.3.4.
Exceptions:
…
7. The required air or water economizer may be eliminated if the minimum code required cooling efficiency of the HVAC unit rated with an IPLV, IEER, SEER2 or SEER is increased by at least 17 percent. If the HVAC unit is only rated with a full-load metric like EER cooling, then it must be increased by at least 17 percent.
EN-FBC-EN/C – Ch.4 – Errata #3
C403.2.4 HVAC system controls.  Each heating Heating and cooling system shall be provided with controls in accordance with Section C403.2.4.1, C403.2.4.1.3, C403.2.4.2, C403.2.4.3, C403.2.12.5, C403.3.1, C403.4, or C403.4.4..
[bookmark: _bookmark227]C403.2.4.1 Thermostatic controls.  The supply of heating and cooling energy to each zone shall be controlled by individual thermostatic controls capable of responding to temperature within the zone. Where humidification or dehumidification or both is provided, not fewer than one humidity control device shall be provided for each humidity control system.
Exception: Independent perimeter systems that are designed to offset only building thermal envelope heat losses, gains or both serving one or more perimeter zones also served by an interior system provided:
No change to the remaining text

[CE#177 AS]

Note: This should be same as C403.4.1.2 of the 2024 IECC.

C403.2.4.1.2 Deadband. Where used to control both heating and cooling, zone thermostatic controls shall: be configured to provide a temperature range or deadband of not less than 5°F (2.8°C) within which the supply of heating and cooling energy to the zone is shut off or reduced to a minimum.
1.	Have separate setpoints for heating and cooling, each individually adjustable.
2.		Be capable of and initially configured to provide a temperature range or deadband between the two setpoints of not less than 5°F (3°C) within which the supply of heating and cooling energy to the zone is shut off or reduced to a minimum.
3.		Have a minimum deadband of not less than 1°F (0.56°C) when setpoints are adjusted.

Exceptions:
1.		Thermostats requiring manual changeover between heating and cooling modes.
2.		Occupancies or applications where applicable codes or accreditation  standards requiring precision in indoor temperature control as approved by the code official . shall be permitted to be initially configured to not less than 1°F (0.56°C) deadband.

[CE#178 AS]

Note: This should be same as C403.4.8 of the 2024 IECC.

C403.8 Humidification and dehumidification controls.  Humidification and dehumidification controls shall be in accordance with this section.
[bookmark: _bookmark248]C403.8.1 Dehumidification. Humidistatic controls shall not use mechanical cooling to reduce the humidity below the lower of a dew point of 55°F (13°C) or relative humidity of
60 percent in the coldest zone served by the system. Lower humidity shall be permitted where mechanical cooling is being used for temperature control.
Exceptions:
1.		Where approved, systems serving zones where specific humidity levels are required, such as museums and hospitals, and where humidistatic controls    are capable of and configured to maintain a dead band of at least 10 percent relative humidity where no active humidification or dehumidification  takes  place.
2.		Systems serving zones where humidity levels are required to be maintained with precision of not more than ±5 percent relative humidity to comply with applicable codes or accreditation standards or as approved by the authority having jurisdiction.


C403.8.2 Humidification.	Humidistatic controls shall not use fossil fuels or electricity  to produce relative humidity above 30 percent in the warmest zone served by the system.
Exceptions:
1.		Where approved , systems serving zones where specific humidity levels are required, such as museums and hospitals,  and where humidistatic  controls  are capable of and configured to maintain a deadband of at least 10 percent relative humidity where no active humidification or dehumidification  takes  place.
2.		Systems serving zones where humidity levels are required to be maintained with precision of not more than ±5 percent relative humidity to comply with applicable codes or accreditation standards or as approved by the authority having jurisdiction.


C403.8.3 Control interlock. Where a zone is served by a system or systems with both humidification and dehumidification capability, means such as limit switches, mechanical stops, or for DDC systems, software programming, shall be provided capable of and configured to prevent simultaneous operation of humidification and dehumidification equipment.
Exception: Systems serving zones where humidity levels are required to be maintained with precision of not more than ±5 percent relative humidity to comply with applicable codes or accreditation standards or as approved by the authority having jurisdiction.

[CE#183 AS]



C403.9 Occupied standby controls. The following spaces shall be equipped with occupied standby controls in accordance with Section C403.9.1 for each ventilation zone:
1. Postsecondary classrooms, lecture rooms and training rooms.
2. Conference/meeting/multipurpose rooms.
3. Lounges/breakrooms.
4. Enclosed offices.
5. Open-plan office areas.
6. Corridors.
Exception: Zones that are part of a multiple-zone system without automatic zone flow
control dampers.
C403.9.1 Occupied-standby zone controls. Within 5 minutes of all spaces in that zone entering occupied-standby mode , the zone control shall operate as follows:
1. The active heating setpoint shall be set back by not less than 1°F (0.55°C).
2. The active cooling setpoint shall be set up by not less than 1°F (0.55°C).
3. All airflow supplied to the zone shall be shut off whenever the space temperature
is between the active heating and cooling setpoints.
4. Multiple-zone systems shall comply with Section C403.7.8.1.1.

C403.9.1.1 Multiple-zone system controls. Multiple-zone systems required to
automatically reset the effective minimum outdoor air setpoint, per Section C403.6.6,
shall reset the effective minimum outdoor air setpoint based on a zone outdoor air
requirement of zero for all zones in occupied-standby mode. Sequences of operation
for system outside air reset shall comply with an approved method.

 (Step 2 – EN 12306 AS)



Note: This should be same as C403.7.1 of the 2024 IECC.


C403.2.6.1 Demand controlled ventilation. Demand
control ventilation (DCV) shall be provided for spaces
larger than 500 square feet (46.5 m2) and with an average
occupant load of 25 people per 1,000 square feet (93 m2)
of floor area (as established in Table 403.3.1.1 of the
Florida Building Code, Mechanical) and served by systems
with one or more of the following:
1. An air-side economizer.
2. Automatic modulating control of the outdoor air
damper.
3. A design outdoor airflow greater than 3,000 cfm
(1416 L/s).
Exception: Demand control ventilation is not
required for systems and spaces as follows:
1. Systems with energy recovery complying with
Section C403.2.7.
2. Multiple-zone systems without direct digital
control of individual zones communicating
with a central control panel.
3. Systems with a design outdoor airflow less
than 1,200 cfm (566 L/s).
4. Spaces where the supply airflow rate minus
any makeup or outgoing transfer air requirement
is less than 1,200 cfm (566 L/s).
5. Ventilation provided for process loads only.
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C403.2.6.1 Demand control ventilation. Demand control ventilation (DCV) shall be provided
for the following:

1. Spaces with ventilation provided by single-zone systems
where an air-side economizer is provided in accordance with Section C403.3.3.

2. Spaces larger than 250 square feet (23 m2) in Climate Zones 5A, 6, 7, and 8 and
spaces larger than 500 square feet (46.5 m2) in other climate zones that have a design
occupant load of 15 people or greater per 1,000 square feet (93 m2) of floor area, as
established in Table 403.3.1.1 of the Florida Building Code, Mechanical, and are served by
systems with one or more of the following:

2.1. An air-side economizer.
2.2. Automatic modulating control of the outdoor air damper.
2.3. A design outdoor airflow greater than 3,000 cfm (1416 L/s).


Exceptions:

1. Spaces served by systems with energy recovery in accordance
with Section C403.2.7 and that have a floor area less than:.
1.1. 6,000 square feet (557 m2) in Climate Zone 3C.
1.2. 2,000 square feet (186 m2) in Climate Zones 1A, 3B and 4B.
1.3. 1,000 square feet (93 m2) in Climate Zones 2A, 2B, 3A, 4A, 4C, 5 and 6.
1.4. 400 square feet (37 m2) in Climate Zones 7 and 8.
2. Multiple-zone systems without direct digital control of individual zones
communicating with a central control panel.
3. Spaces served by multiple-zone systems with a design outdoor airflow less
than 750 cfm (354 L/s).
4. Spaces where more than 75 percent of the space design outdoor airflow is required
for makeup air that is exhausted from the space or transfer air that is required for
makeup air that is exhausted from other spaces.
5. Spaces with one of the following occupancy classifications as defined in Table
403.3.1.1 of the Florida Building Code, Mechanical: correctional cells, education
laboratories, barber, beauty and nail salons, and bowling alley seating areas.
6. Spaces where the registered design professional demonstrates an engineered
ventilation system design that:
6.1. Prevents the maximum concentration of contaminants from being more
than that obtainable by the required rate of outdoor air ventilation .
6.2. Allows the required minimum design rate of outdoor air to be reduced by
not less than 15 percent.

(Step 2 – EN12307 AS)



Note: This should be same as C403.7.5 of the 2024 IECC.


C403.2.8 Kitchen exhaust systems. Replacement air introduced directly into the exhaust  hood cavity shall not be greater than 10 percent of the hood exhaust airflow rate. Conditioned supply air delivered to any space shall not exceed the greater of the following:
1.	The ventilation rate required to meet the space heating or cooling load.
2.		The hood exhaust flow minus the available transfer air from adjacent space where available transfer air is considered to be that portion of outdoor ventilation air not required to satisfy other exhaust needs, such as restrooms, and not required to  maintain pressurization of adjacent spaces.

Kitchen exhaust hood systems serving Type I exhaust hoods shall be provided with  demand control kitchen ventilation (DCKV) controls where a kitchen or kitchen/dining facility has a total Type I kitchen hood exhaust airflow rate greater than 5,000 cubic feet per minute (2360 L/s). DCKV systems shall be configured to provide a minimum of 50 percent reduction   in exhaust and replacement air system airflow rates. Systems shall include controls necessary to modulate exhaust and replacement air system airflows in response to appliance operation and to maintain full capture and containment of smoke, effluent and combustion products during cooking and idle operation. Each  hood shall be a factory-built commercial exhaust  hood listed by a nationally recognized testing laboratory and shall have a maximum exhaust rate as specified in Table C403.2.8.

Where total kitchen hood exhaust airflow rate is greater than 5,000 cfm (2360 L/s), each hood shall be a factory-built commercial exhaust hood listed by a nationally recognized testing laboratory in compliance with UL 710. Each hood shall have a maximum exhaust rate as specified in Table C403.7.5 and shall comply with one of the following:

1.		Not less than 50 percent of all replacement air shall be transfer air that would otherwise be exhausted.
2.		Demand ventilation systems on not less than 75 percent of the exhaust air that are configured to provide not less than a 50-percent reduction in exhaust and replacement air system airflow rates, including controls necessary to modulate airflow in response    to appliance operation and to maintain full capture and containment of smoke, effluent and combustion products during cooking and idle.
3.		Listed energy recovery devices with a sensible heat recovery effectiveness of not less than 40 percent on not less than 50 percent of the total exhaust airflow.

Where a single hood, or hood section, is installed over appliances with different duty ratings, the maximum allowable flow rate for the hood or hood section shall be based on the requirements for the highest appliance duty rating under the hood or hood section.

Exceptions:
1.		Where not less than 75 percent of all the replacement air is transfer air that would otherwise be exhausted. UL 710 listed exhaust hoods that have a design maximum exhaust flow rate not greater than 250 cubic feet per minute (118 L/s) per linear foot (305 mm) of hood that serve kitchen or kitchen/dining facilities with a total kitchen hood exhaust airflow rate less than 5,000 cfm (2360 L/s).
2.		Where allowed by the Florida Building Code, Mechanical, an energy recovery ventilation system is installed on the kitchen exhaust with a sensible heat recovery effectiveness of not less than 40 percent on not less than 50 percent of the total exhaust hood airflow.

TABLE C403.2.8 (Use text from Table C403.7.5 of the 2024 IECC)



TABLE C403.2.8
MAXIMUM NET EXHAUST FLOW RATE, CFM PER LINEAR FOOT OF HOOD LENGTH

	TYPE OF HOOD
	LIGHT-DUTY EQUIPMENT
	MEDIUM-DUTY EQUIPMENT
	HEAVY-DUTY EQUIPMENT
	EXTRA-HEAVY-DUTY EQUIPMENT

	Wall-mounted canopy
	140
	210
	280
	385

	Single island
	280
	350
	420
	490

	Double island (per side)
	175
	210
	280
	385

	Eyebrow
	175
	175
	NA
	NA

	Backshelf/ Pass-over
	210
	210
	280
	NA


For SI: 1 cfm = 0.4719 L/s; 1 foot = 304.8 mm. NA = Not Allowed.



[CE#192 AS]

Note: This should be same as C403.8.4 of the 2024 IECC.



C403.2.12.4 Fractional hp fan motors. Motors for fans that are not less than 1/12 hp (0.062 kW) and are less than 1 hp (0.746 kW) shall be electronically commutated motors or shall have a minimum motor efficiency of 70 percent, rated in accordance with DOE 10 CFR 431. These motors shall have the means to adjust motor speed for either balancing or remote control. The use of belt-driven fans to sheave adjustments for airflow balancing instead of a varying motor speed shall be permitted.

No change to the remaining text.

[CE#198 AS]

C403.2.9.1.3 Condensation control.
C493.2.9.1.3. Additional insulation with vapor barrier shall be provided where the minimum duct insulation requirements of Section C403.2.9.1.1 are determined to be insufficient to prevent condensation. All sheet metal outside air ducts passing thru conditioned space in Climate Zone 1a shall be insulated to prevent condensation on the interior of the duct.
(Step 2 – EN11875 AS)

 
C403.2.12.3 Fan efficiency. Each fan and fan array shall have a fan energy index (FEI) of not less than 1.00 at the design point of operation, when as determined in accordance with AMCA 208 DOE 10 CFR 431 Appendix A to Subpart J by an approved independent testing laboratory and labeled by the manufacturer. Each fan and fan array used for a variable-air-volume system shall have an FEI of not less than 0.95 at the design point of operation, as determined in accordance with AMCA 208 DOE 10 CFR431 Appendix A to Subpart J if required otherwise use AMCA 208- by an approved independent testing laboratory and labeled by the manufacturer. The FEI for fan arrays shall be calculated in accordance with AMCA 208 Annex C. The FEI shall be indicated on the construction documents for each fan and fan array.
 
Exceptions: The following fans are not required to have a fan energy index:
1. Fans that are not embedded fans with motor nameplate horsepower of less than 1.0 hp (0.75 kW) or with a nameplate
electrical input power of less than 0.89 kW.
2. Embedded fans that have a motor nameplate horsepower of 5 hp (3.7 kW) or less, or with a fan system electrical input
power of 4.1 kW or less.
3. Multiple fans operated in series or parallel as the functional equivalent of a single fan that have a combined motor
nameplate horsepower of 5 hp (3.7 kW) or less or with a fan system electrical input power of 4.1 kW or less.
4. Fans that are part of equipment covered in Section C403.3.2.
5. Fans included in an equipment package certified by an approved agency for air or energy performance.
6. Ceiling fans, which are defined as nonportable devices suspended from a ceiling or overhead structure for circulating air
via the rotation of the blades.
7. Fans used for moving gases at temperatures above 482°F (250°C).
8. Fans used for operation in explosive atmospheres.
9. Reversible fans used for tunnel ventilation.
10. Fans that are intended to operate only during emergency conditions.
11. Fans outside the scope of AMCA 208.

(Step 2 – EN11866 AM -2nd comment period – replace the original/handout 12/9/2025)

C403.2.12.6  Large-diameter ceiling fans. Where provided, large-diameter ceiling fans shall be tested and labeled in accordance with AMCA 230 DOE 10 CFR 430 Appendix U to Subpart B and shall meet the efficiency requirements of Table C403.2.12.6 and Section C403.2.12.6.1.
 
TABLE C403.2.12.6 CEILING FAN EFFICIENCY REQUIREMENTSa
	EQUIPMENT TYPE
	MINIMUM EFFICIENCYb, c
	TEST PROCEDURE

	Large-diameter ceiling fan for applications outside the USc
	CFEI = 1.00 at high (maximum) speed CFEI = 1.31 at 40% of high speed or the nearest speed that is not less than 40% of high speed
	10 CFR 430 Appendix U or AMCA Standard 230 and AMCA Standard 208 (for FEI calculations)

	Large-diameter ceiling fan
	CFEI = 1.00 at high (maximum) speed; and CFEI = 1.31 at 40% of high speed or the nearest speed that is not less than 40% of high speed
	DOE 10 CFR 430 Appendix U



a.The minimum efficiency requirements at both high speed and 40% of maximum speed shall be met or exceeded to comply with this code.
b.Ceiling fans are regulated as consumer products by 10 CFR 430.
c.Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
 
 
C403.2.12.6.1  Ceiling Fan Energy Index (CFEI).The Ceiling Fan Energy Index shall be calculated as the ratio of the electric input power of a reference large-diameter ceiling fan to the electric input power of the actual large-diameter ceiling fan as calculated in accordance with AMCA 230 208 with the following modifications to the calculations for the reference fan: using an airflow constant (Q) of 26,500 cfm (12.507 m3/s), a pressure constant (P) of 0.0027 in. of water (0.6719 Pa), and fan efficiency constant (?) of 42 percent.
 
 (Step 2 – EN11920 AS)/ [CE#202 AS]

 

C403.2.12.8 Air Circulating Fans. Where provided, air circulating fans with input power greater than or equal to 125W200W at maximum speed shall be tested and labeled in accordance with DOE 10 CFR 431 Appendix B to Subpart J and shall meet the efficiency requirements of Table C403. 2.12.8. The impeller diameter, electrical input power, and the airflow at maximum speed for each air circulating fan model shall be indicated on the construction documents.
Table C403.2.12.8  - Air Circulating Fan Efficiency Requirements
	Equipment Type
	Category
	Minimum Efficiencya
	Test Procedure

	Air Circulating Fan
	≥200W input power
	
	


[image: ]
	 
	U.S.: 10 CFR 431 Appendix B to Subpart J, if required otherwise use AMCA 230


1. Effcirc is the efficacy for air circulating fans (CFM/W). D is the impeller diameter for unhoused fans, and the lesser of impeller diameter and equivalent diameter for housed fans (inches). Q is the air circulating fan airflow rate, determined by the referenced test procedure at the maximum fan speed (cfm).
 
[bookmark: _Hlk190629342]
(Step 2 – EN11867 AM - 2nd comment period/Handout 12/9/2025)



Replace Table C403.2.12.7 with the following (Use text from Table C403.8.5 of the 2024 IEEC):

TABLE C403.2.12.7
LOW-CAPACITY VENTILATION FAN

	
SYSTEM TYPE
	AIRFLOW RATE (CFM)
	MINIMUM EFFICACY (CFM/ WATT)
	
TEST PROCEDURE

	Balanced ventilation system without heat or energy recovery
	
Any
	
1.2a
	ASHRAE Standard 51 (ANSI/AMCA Standard 210)

	HRV, ERV
	Any
	1.2
	CAN/CSA 439

	Range hood
	Any
	2.8
	


ASHRAE 51 (ANSI/AMCA
Standard 210)

	In-line supply or exhaust fan
	Any
	3.8
	

	

Other exhaust fan
	≤ 90
	2.8
	

	
	≥ 90 and < 200
	3.5
	

	
	≥ 200
	4.0
	



For SI: 1 cfm/ft = 0.47 L/s.
a.		For balanced systems, HRVs and ERVs, determine the efficacy as the outdoor airflow divided by the total fan power.
[CE#200 AS]

Note: This should be same as C403.8.6.2 of the 2024 IECC.

C403.2.12.5.4 Intermittent exhaust control for bathrooms and toilet rooms. Where an exhaust system serving a bathroom or toilet room is designed for intermittent operation, the exhaust system shall be provided with manual on capability and one or more of the following controls:
1.	A timer control that has a minimum setpoint not greater than 30 minutes.
2.		An occupant sensor control that automatically turns off exhaust fans within 30 minutes after all occupants have left the space.
3.		A humidity control capable of manual or automatic adjustment from a minimum setpoint not greater than 50 percent to a maximum setpoint not greater than 80 percent relative humidity.
4.	A contaminant control that responds to a particle or gaseous concentration.
Exception: Bathroom and toilet room exhaust systems serving as an integral component of an outdoor air ventilation system in Group R-2, R-3 and R-4 occupancies shall not be required to provide controls other than manual on capability.
An off setpoint shall not be used to comply with a minimum setpoint requirement

[CE#201 AS]





[bookmark: _Hlk212659319]Note: This should be same as C403.10 of the 2024 IECC.
C403.2.15. Buildings with high-capacity space-heating gas boiler systems. Gas hot water boiler systems for space heating with system input capacities of not less than 1,000,000 Btu/h (293 kW) and not greater than 10,000,000 Btu/h (2931 kW) in new buildings shall comply with Sections C403.2.15.1 and C403.2.15.2.
Exceptions:
1.		Where 25 percent of the annual space heating requirement is provided by on-site renewable energy , site-recovered energy or heat recovery chillers.
2.	Space heating boilers installed in individual dwelling units .
3.		Where 50 percent or more of the design heating load is served using perimeter convective heating, radiant ceiling panels or both.
4.		Individual gas boilers with input capacity less than 300,000 Btu/h (88 kW) shall not be included in the calculations of the total system input or total system efficiency.


[bookmark: _bookmark308]C403.2.15.1 Boiler  efficiency.  Gas  hot  water  boilers  shall  have  a  thermal  efficiency  (E t)  of not less than 90 percent where rated in accordance with the test procedures in Table C403.2.3(5). Systems with multiple boilers are allowed to meet this requirement where the space heating input provided by equipment with Et above or below 90 percent provides an input capacity-weighted average Et of not less than 90 percent. For boilers rated only for combustion efficiency, the calculation for the input capacity-weighted average Et shall use the combustion efficiency value.
[bookmark: _bookmark309]C403.2.15.2 Hot water distribution system design. The hot water distribution system shall be designed to meet the following:
1.		Coils and other heat exchangers shall be selected so that at design conditions the hot water return temperature entering the boilers is 120°F (49°C) or less.
2.		Under all operating conditions, the water temperature entering the boiler is not greater than 120°F (49°C) or the flow rate of supply hot water that recirculates directly into the return system, such as by three-way valves or minimum flow bypass controls, shall be not greater than 20 percent of the design flow of the boilers.

[CE#204 AS] 


[bookmark: C403.11_C403.12_Refrigeration_equipment_][bookmark: _bookmark316]
TABLE C403.2.14.2(1) (Use text from Table C403.12.2.1(1) of the 2024 IECC):
WALK-IN COOLER AND FREEZER DISPLAY DOOR EFFICIENCY REQUIREMENTSa
	CLASS DESCRIPTOR
	CLASS
	MAXIMUM ENERGY CONSUMPTION
(kWh/day)a
	TEST PROCEDURE

	Display door, medium temperature
	DD, M
	0.04 × Add + 0.41
	10 CFR 431

	Display door, low temperature
	DD, L
	0.15 × Add + 0.29
	10 CFR 431


a. Add is the surface area of the display door.

TABLE C403.2.14.2(2) (Use text from Table C403.12.2.1(2) of the 2024 IEEC):
WALK-IN COOLER AND FREEZER NONDISPLAY DOOR EFFICIENCY REQUIREMENTSa
	CLASS DESCRIPTOR
	CLASS
	MAXIMUM ENERGY CONSUMPTION
(kWh/day)a
	TEST PROCEDURE

	Passage door, medium temperature
	PD, M
	0.05 × And + 1.7
	10 CFR 431

	Passage door, low temperature
	PD, L
	0.14 × And + 4.8
	10 CFR 431

	Freight door, medium temperature
	FD, M
	0.04 × And + 1.9
	10 CFR 431

	Freight door, low temperature
	FD, L
	0.12 × And + 5.6
	10 CFR 431


a. And is the surface area of the nondisplay door.

[CE#208 AS]


Revise title for Table C403.2.14.2(3) to read as follows:
TABLE C403.2.14.2(3)
WALK-IN COOLER AND FREEZER REFRIGERATION SYSTEMS EFFICIENCY REQUIREMENTS (CE126-16AM)
EN-FBC-EN/C – Ch.4 – Errata #4


TABLE C403.2.14.2(3) Already in code
WALK-IN COOLER AND FREEZER REFRIGERATION SYSTEM EFFICIENCY REQUIREMENTS

	
CLASS DESCRIPTOR
	
CLASS
	MINIMUM ANNUAL WALK-IN ENERGY FACTOR (AWEF)
(Btu/W-h)a
	TEST PROCEDURE

	Dedicated condensing, medium temperature, indoor system
	DC.M.I
	5.61
	










AHRI 1250

	Dedicated condensing, medium temperature, outdoor system
	DC.M.O
	7.60
	

	Dedicated condensing, low temperature, indoor system, net capacity (qnet) < 6,500 Btu/h
	DC.L.I
< 6,500
	
9.091 × 10-5 × qnet + 1.81
	

	Dedicated condensing, low temperature, indoor system, net capacity (qnet) ≥ 6,500 Btu/h
	DC.L.I
≥ 6,500
	
2.40
	

	Dedicated condensing, low temperature, outdoor system, net capacity (qnet) < 6,500 Btu/h
	DC.L.O
< 6,500
	
6.522 × 10-5 × qnet + 2.73
	

	Dedicated condensing, low temperature, outdoor system, net capacity (qnet) ≥ 6,500 Btu/h
	DC.L.O
≥ 6,500
	
3.15
	

	Unit cooler, medium
	UC.M
	9.00
	

	Unit cooler, low temperature, net capacity (qnet) < 15,500 Btu/h
	UC.L < 15,500
	1.575 × 10-5 × qnet + 3.91
	

	Unit cooler, low temperature, net capacity (qnet) ≥ 15,500 Btu/h
	UC.L ≥ 15,500
	4.15
	








[CE#209 AS]



[CE#210 AS] No change needed



Replace Table C404.2 with the following:






TABLE C404.2 (Use text from Table C404.2 of the 2024 IECC)
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT
	EQUIPMENT TYPE
	SIZE CATEGORY
	SUBCATEGORY OR RATING CONDITION
	DRAW PATTERN
	
PERFORMANCE REQUIREDa
	TEST PROCEDUREb

	Electric table- top water heatersc
	
≤ 12 kW
	
≥ 20 gal ≤ 120 gald
	Very small Low Medium High
	UEF ≥ 0.6323 – (0.0058 × Vr) UEF ≥ 0.9188 – (0.0031 × Vr) UEF ≥ 0.9577 – (0.0023 × Vr) UEF ≥ 0.9884 – (0.0016 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
Electric storage water heaterse, f: resistance and heat pump
	
≤ 12 kW
	
≥ 20 gal ≤ 55 galf
	Very small Low Medium High
	UEF ≥ 0.8808 – (0.0008 × Vr) UEF ≥ 0.9254 – (0.0003 × Vr) UEF ≥ 0.9307 – (0.0002 × Vr) UEF ≥ 0.9349 – (0.0001 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
	
≤ 12 kW
	
> 55 gal ≤120 galf
	Very small Low Medium High
	UEF ≥ 1.9236 – (0.0011 × Vr) UEF ≥ 2.0440 – (0.0011 × Vr) UEF ≥ 2.1171 – (0.0011 × Vr) UEF ≥ 2.2418 – (0.0011 × Vr)
	DOE 10 CFR
Part 430 App.
E

	Electric storage water heaterse, f, l
	
> 12 kW
	
—
	
—
	
(0.3 + 27/Vm), %/h
	DOE 10 CFR
431.106 App. B

	Grid-enabled water heatersg
	
—
	
> 75 gald
	Very small Low Medium High
	UEF ≥ 1.0136 – (0.0028 × Vr) UEF ≥ 0.9984 – (0.0014 × Vr) UEF ≥ 0.9853 – (0.0010 × Vr) UEF ≥ 0.9720 – (0.0007 × Vr)
	
DOE 10 CFR
430 App. E

	
Electric instantaneous water heatersh
	
≤ 12 kW
	
< 2 gald
	Very small Low Medium High
	UEF ≥ 0.91
UEF ≥ 0.91
UEF ≥ 0.91
UEF ≥ 0.92
	
DOE 10 CFR
Part 430

	
	> 12 kW & ≤
58.6 kWi
	≤ 2 gal & ≤180ºF
	All
	UEF ≥ 0.80
	DOE 10 CFR
Part 430

	





Gas storage water heaterse, l
	
≤ 75,000
Btu/h
	
≥20 gal & ≤ 55 gald
	Very small Low Medium High
	UEF ≥ 0.3456 – (0.0020 × Vr) UEF ≥ 0.5982 – (0.0019 × Vr) UEF ≥ 0.6483 – (0.0017 × Vr) UEF ≥ 0.6920 – (0.0013 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
	
≤ 75,000
Btu/h
	
> 55 gal & ≤ 100 gald
	Very small Low Medium High
	UEF ≥ 0.6470 – (0.0006 × Vr) UEF ≥ 0.7689 – (0.0005 × Vr) UEF ≥ 0.7897 – (0.0004 × Vr) UEF ≥ 0.8072 – (0.0003 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
	> 75,000
Btu/h and ≤ 105,000
Btu/hj, k
	
≤ 120 gal &
≤180ºF
	Very small Low Medium High
	UEF ≥ 0.2674 – (0.0009 × Vr) UEF ≥ 0.5362 – (0.0012 × Vr) UEF ≥ 0.6002 – (0.0011 × Vr) UEF ≥ 0.6597 – (0.0009 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
	
> 105,000
Btu/hk
	
—
	
—
	80% Et

[image: ]

	
DOE 10 CFR
431.106

	Gas instantaneous water heatersi
	> 50,000
Btu/h and < 200,000
Btu/hk
	
< 2 gald
	Very small Low Medium High
	UEF ≥ 0.80
UEF ≥ 0.81
UEF ≥ 0.81
UEF ≥ 0.81
	DOE 10 CFR
Part 430 App.
E

	
	≥ 200,000
Btu/hk
	< 10 gal
	—
	80% Et
	

DOE 10 CFR
431.106

	
	
≥ 200,000
Btu/hk
	
≥10 gal
	
—
	80% Et

[image: ]

	

	



Oil storage water heaterse, l
	
≤ 105,000
Btu/h
	
≤ 50 gald
	Very small Low Medium High
	UEF = 0.2509 – (0.0012 × Vr) UEF = 0.5330 – (0.0016 × Vr) UEF = 0.6078 – (0.0016 × Vr) UEF = 0.6815 – (0.0014 × Vr)
	
DOE 10 CFR
Part 430

	
	> 105,000
Btu/h and ≤ 140,000
Btu/hl
	
≤ 120 gal &
≤180ºF
	Very small Low Medium High
	UEF ≥ 0.2932 – (0.0015 × Vr) UEF ≥ 0.5596 – (0.0018 × Vr) UEF ≥ 0.6194 – (0.0016 × Vr) UEF ≥ 0.6740 – (0.0013 × Vr)
	DOE 10 CFR
Part 430 App.
E

	
	
> 140,000
Btu/h
	
All
	
—
	80% Et

[image: ]

	
DOE 10 CFR
431.106

	

Oil     instantaneous water heatersh, l
	≤ 210,000
Btu/h
	
< 2 gal
	
—
	80% Et
EF ≥ 0.59 – (0.0005 × V)
	DOE 10 CFR
Part 430 App.
E

	
	> 210,000
Btu/h
	< 10 gal
	—
	80% Et
	DOE 10 CFR
431.106

	
	
> 210,000
Btu/h
	
≥ 10 gal
	
—
	78% Et

[image: ]

	
DOE 10 CFR
431.106

	Hot water supply boilers, gas and oilh
	≥ 300,000
Btu/h and < 12,500,000
Btu/h
	
< 10 gal
	
—
	
80% Et
	
DOE 10 CFR
431.106

	Hot water supply boilers, gasi, l
	≥ 300,000
Btu/h and < 12,500,000
Btu/h
	
≥ 10 gal
	
—
	80% Et

[image: ]

	
DOE 10 CFR
431.106

	Hot water supply boilers, oilh, l
	≥ 300,000
Btu/h and < 12,500,000
Btu/h
	
≥ 10 gal
	
—
	78% Et

[image: ]

	
DOE 10 CFR
431.106

	Pool heaters, gasd
	
All
	
— f
	
—
	
82% Et
	DOE 10 CFR
Part 430 App.
P

	
Heat pump pool heaters
	

All
	50°F db and 44.2°F wb
outdoor air 80.0°F entering water
	

—
	

4.0 COP
	
DOE 10 CFR
Part 430 App.
P

	Unfired storage tanks
	All
	—
	—
	Minimum insulation requirement R-12.5 (h × ft2 × °F)/Btu
	(none)


For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2, °C = (°F – 32)/1.8, 1 British thermal unit per hour = 0.2931
W, 1 gallon = 3.785 L, 1 British thermal unit per hour per gallon = 0.078 W/L.
a.		Thermal efficiency (Et) is a minimum requirement, while standby loss is a maximum requirement. In the standby loss equation, V is the rated volume in gallons and Q is the nameplate input rate in Btu/h. Vm is the measured volume in the tank in gallons. Standby loss for electric water heaters is in terms of %/h and denoted by the term “S,” and standby loss for gas and oil water heaters is in terms of Btu/h and denoted by the term “SL.” Draw pattern (DP) refers to the water draw profile in the Uniform Energy Factor (UEF) test. UEF and Energy Factor (EF) are minimum requirements. In the UEF standard equations, Vr refers to the rated volume in gallons.
b.		Chapter 6 contains a complete specification, including the year version, of the referenced test procedure.
c.		A tabletop water heater is a storage water heater that is enclosed in a rectangular cabinet with a flat top surface not more than 3 feet in height and has a ratio of input capacity (Btu/h) to tank volume (gal) < 4,000.
d.		Water heaters or gas pool heaters in this category are regulated as consumer products by the US DOE, as defined in 10 CFR 430.
e.	Storage water heaters have a ratio of input capacity (Btu/h) to tank volume (gal) < 4,000.
f.		Efficiency requirements for electric storage water heaters ≤ 12 kW apply to both electric-resistance and heat pump water heaters. There are no minimum efficiency requirements for electric heat pump water heaters greater than 12 kW or for gas heat pump water heaters.
g.	A grid-enabled water heater is an electric-resistance water heater that meets all of the following:
1.	Has a rated storage tank volume of more than 75 gallons.
2.	Is manufactured on or after April 16, 2015.
3.	Is equipped at the point of manufacture with an activation lock.
4.	Bears a permanent label applied by the manufacturer that complies with all of the following:
4.1.	Is made of material not adversely affected by water.
4.2.	Is attached by means of nonwater soluble adhesive.
4.3.	Advises purchasers and end users of the intended and appropriate use of the product with the following notice printed in 16.5 point Arial Narrow Bold font: “IMPORTANT INFORMATION: This water heater is intended only for use as a part of an electric thermal storage or demand response program. It will not provide adequate hot water unless enrolled in such a program and activated by your utility company or another program operator. Confirm the availability of a program in your local area before purchasing or installing this product.”
h.	Instantaneous water heaters and hot water supply boilers have an input capacity (Btu/h) divided by storage volume (gal) ≥ 4,000 (Btu/h)/gal.
i.	Electric instantaneous water heaters with input capacity >12 kW and ≤ 58.6 kW that (1) have a storage volume > 2 gallons, (2) are designed to provide outlet hot water at temperatures greater than 180°F, or (3) use three-phase power have no efficiency standard.
j.	Gas storage water heaters with input capacity > 75,000 Btu/h and ≤ 105,000 Btu/h must comply    with the requirements for the > 105,000 Btu/h if the water heater (1) has a storage volume > 120 gallons, (2) is designed to provide outlet hot water at temperatures greater than 180°F, or (3) uses three-phase power.
k.	Refer to Section C404.2.1 for additional requirements for gas storage and instantaneous water heaters and gas hot water supply boilers.l. Oil storage water heaters with input capacity > 105,000 Btu/h and ≤ 140,000 Btu/h must comply with the requirements for the > 140,000 Btu/h if the water heater either (1) has a storage volume > 120 gallons, (2) is designed to provide outlet hot water at temperatures greater than 180ºF, or (3) uses three-phase power.
l.	Water heaters and hot water supply boilers with more than 140 gallons of storage capacity need not meet the standby loss requirement where: (1) the tank surface area is thermally insulated to R-12.5 or more, (2) there is no standing pilot light, and (3) for gas- or oil-fired storage water heaters, the heater is equipped with a fire damper or fan-assisted combustion.

[CE#220 AS]



TABLE C404.2
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT
	EQUIPMENT TYPE
	SIZE CATEGORY
	SUBCATEGORY OR RATING CONDITION
	DRAW J PATTERN
	
PERFORMANCE REQUIREDa
	TEST PROCEDUREb





J. See Table 404.2.1 for Draw Patterns from 10 CFR Part 430, Energy Conservation Standards for Water Heaters 


Table C404.2.1
DRAW PATTERNS
 
	BIN
	BIN Daily
Usage
(Gallons)
	First Hour Rating
(Tank-Type
Water Heaters)
	Max GPM
(Tankless
Water Heaters)

	Very Small
	10
	Less than 18 gallons
	Less than 1.7

	Low
	38
	18 to 51 gallons
	1.7 to 2.8

	Medium
	55
	51 to 75 gallons
	2.8 to 4

	High
	84
	75 gallons or larger
	4 or more


 (Step 2 – EN 11718 AS)
Delete entire Section:

C404.5 Efficient heated water supply piping.
Heated water supply piping shall be in accordance with Section C404.5.1 or C404.5.2. The flow rate through 1/4-inch (6.4 mm) piping shall be not greater than 0.5 gpm (1.9 L/m). The flow rate through 5/16-inch (7.9 mm) piping shall be not greater than 1 gpm (3.8 L/m). The flow rate through 3/8-inch (9.5 mm) piping shall be not greater than 1.5 gpm (5.7 L/m).
C404.5.1 Maximum allowable pipe length method.
The maximum allowable piping length from the nearest source of heated water to the termination of the fixture supply pipe shall be in accordance with the following. Where the piping contains more than one size of pipe, the largest size of pipe within the piping shall be used for determining the maximum allowable length of the piping in Table C404.5.1.
1.For a public lavatory faucet, use the “Public lavatory faucets” column in Table C404.5.1.
2.For all other plumbing fixtures and plumbing appliances, use the “Other fixtures and appliances” column in Table C404.5.1.
TABLE C404.5.1
PIPING VOLUME AND MAXIMUM PIPING LENGTHS
	NOMINAL PIPE SIZE(inches)
	VOLUME(liquid ounces per foot length)
	MAXIMUM PIPING LENGTH(feet)

	
	
	Public lavatory faucets
	Other fixtures and appliances

	1/4
	0.33
	6
	50

	5/16
	0.5
	4
	50

	3/8
	0.75
	3
	50

	1/2
	1.5
	2
	43

	5/8
	2
	1
	32

	3/4
	3
	0.5
	21

	7/8
	4
	0.5
	16

	1
	5
	0.5
	13

	11/4
	8
	0.5
	8

	11/2
	11
	0.5
	6

	2 or larger
	18
	0.5
	4


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 liquid ounce = 0.030 L, 1 gallon = 128 ounces.
C404.5.2 Maximum allowable pipe volume method.
The water volume in the piping shall be calculated in accordance with Section C404.5.2.1. Water heaters, circulating water systems and heat trace temperature maintenance systems shall be considered sources of heated water.
The volume from the nearest source of heated water to the termination of the fixture supply pipe shall be as follows:
1.For a public lavatory faucet: not more than 2 ounces (0.06 L).
2.For other plumbing fixtures or plumbing appliances; not more than 0.5 gallon (1.89 L).
C404.5.2.1 Water volume determination.
The volume shall be the sum of the internal volumes of pipe, fittings, valves, meters and manifolds between the nearest source of heated water and the termination of the fixture supply pipe. The volume in the piping shall be determined from the “Volume” column in Table C404.5.1 or from Table C404.5.2.1. The volume contained within fixture shutoff valves, within flexible water supply connectors to a fixture fitting and within a fixture fitting shall not be included in the water volume determination. Where heated water is supplied by a recirculating system or heat-traced piping, the volume shall include the portion of the fitting on the branch pipe that supplies water to the fixture.
TABLE C404.5.2.1
INTERNAL VOLUME OF VARIOUS WATER DISTRIBUTION TUBING
	OUNCES OF WATER PER FOOT OF TUBE

	Size Nominal,Inch
	CopperType M
	CopperType L
	CopperType K
	CPVC CTSSDR 11
	CPVCSCH 40
	CPVCSCH 80
	PE-RTSDR 9
	CompositeASTM F1281
	PEX CTSSDR 9

	3/8
	1.06
	0.97
	0.84
	N/A
	1.17
	—
	0.64
	0.63
	0.64

	1/2
	1.69
	1.55
	1.45
	1.25
	1.89
	1.46
	1.18
	1.31
	1.18

	3/4
	3.43
	3.22
	2.90
	2.67
	3.38
	2.74
	2.35
	3.39
	2.35

	1
	5.81
	5.49
	5.17
	4.43
	5.53
	4.57
	3.91
	5.56
	3.91

	11/4
	8.70
	8.36
	8.09
	6.61
	9.66
	8.24
	5.81
	8.49
	5.81

	11/2
	12.18
	11.83
	11.45
	9.22
	13.20
	11.38
	8.09
	13.88
	8.09

	2
	21.08
	20.58
	20.04
	15.79
	21.88
	19.11
	13.86
	21.48
	13.86


For SI: 1 ounce = 0.030 liter.



(Step 2 – EN11746 AS)

Note: This should be same as C405.2 of the 2024 IECC.

C405.2 Lighting controls (Mandatory).  Lighting systems shall be provided with controls that comply with one   of the following. Lighting systems in interior parking areas shall be provided with controls that  comply with Section C405.2.8. All other lighting systems powered through the energy service for  the building and building site lighting for which the building owner is responsible shall be provided with controls that comply with Sections C405.2.1.1 through C405.2.8.
1.	Lighting controls as specified in Sections C405.2.1   through  C405.2.8.
2.		Luminaire level lighting controls (LLLC) and lighting controls as specified in Sections C405.2.1,  C405.2.5  and  C405.2.6. The LLLC luminaire shall be independently capable of:
2.1.	Monitoring occupant activity to brighten or dim lighting when occupied or unoccupied, respectively.
2.2.	Monitoring ambient light, both electric light and daylight, and brighten or dim artificial light to maintain desired light level.
2.3.	For each control strategy, configuration and reconfiguration of performance parameters including; bright and dim setpoints, timeouts, dimming fade rates, sensor sensitivity adjustments, and wireless zoning configurations.


Exceptions: Lighting controls are not required for the following:
1.		Areas designated as security or emergency areas that are required to be continuously lighted. Spaces where an automatic shutoff could endanger occupant safety or security.
2.	Interior exit stairways, interior exit ramps and exit passageways.
3.		Emergency egress lighting that is normally off. Emergency lighting that is automatically off during normal operations.
4.		Emergency lighting required by the Florida Building Code, Building in exit access components that are not provided with fire alarm systems.
5.		Up to 0.02 watts per square foot (0.22 W/m2) of lighting in exit access components that are provided with fire alarm systems.

[CE#228 AS]


Note: This should be same as C405.2.2 of the 2024 IECC.


C405.2.2 Time-switch controls. Each area of the building that is not provided with occupant sensor controls complying with Section C405.2.1.1 shall be provided with time-switch controls complying with Section C405.2.2.1.
Exceptions:
1.	Luminaires that are required to have specific application controls in accordance with
Section 405.2.5.
2.	Spaces where patient care is directly provided.
3.	Spaces where an automatic shutoff would endanger occupant safety or security. 
4.	Lighting intended for continuous operation.
5.	Shop and laboratory classrooms.

[CE#230 AS]



[bookmark: _Hlk212659674]Note: This should be same as C405.4.2 of the 2024 IECC.
C405.2.4.2 Sidelit daylight zone. The sidelit daylight zone is the floor area adjacent to
vertical fenestration that complies with all of the following:
1. Where the fenestration is located in a wall, the primary sidelit daylight zone shall
extend laterally to the nearest full-height wall, or up to 1.0 times the height from
the floor to the top of the fenestration , and longitudinally from the edge of the
fenestration to the nearest full-height wall, or up to 0.5 times the height from
the floor to the top of the fenestration , whichever is less, as indicated in Figure
C405.2.4.2(1).
2. Where the fenestration is located in a rooftop monitor , the primary sidelit daylight
zone shall extend laterally to the nearest obstruction that is taller than 0.7 times
the ceiling height, or up to 1.0 times the height from the floor to the bottom of the
fenestration , whichever is less, and longitudinally from the edge of the fenestration
to the nearest obstruction that is taller than 0.7 times the ceiling height, or up to
0.25 times the height from the floor to the bottom of the fenestration , whichever is
less, as indicated in Figures C405.2.4.2(2) and C405.2.4.2(3).
3. Where the fenestration is located in a wall, the secondary sidelit daylight zone
is directly adjacent to the primary sidelit daylight zone and shall extend laterally to
2.0 times the height from the floor to the top of the fenestration or to the nearest full
height wall, whichever is less, and longitudinally from the edge of the fenestration
to the nearest full height wall, or up to 0.5 times the height from the floor to the top
of the fenestration , whichever is less, as indicated in Figure C405.2.4.2(1). 
4. The area of the fenestration is not less than 24 square feet (2.23 m2).
5. The distance from the fenestration to any building or geological formation that
would block access to daylight is greater than one-half of the height from the
bottom of the fenestration to the top of the building or geologic formation.
6. The visible transmittance of the fenestration is not less than 0.20.
7. The projection factor (determined in accordance with Equation 4-4) for any
overhanging projection that is shading the fenestration is not greater than 1.0 for
fenestration oriented 45 degrees or less from true north and not greater than 1.5
for all other orientations.



[bookmark: _bookmark0][bookmark: _bookmark1]FIGURE C405.2.4.2(1)
PRIMARY AND SECONDARY SIDELIT DAYLIGHT ZONES



(Step 2 – EN12332 AS) [CE#235 AS]


Note: This should be same as C405.2.5 of the 2024 IECC.


C405.2.5 Specific application controls.  Specific application controls shall be provided for the following:
1.	The following lighting shall be controlled by an occupant sensor complying with
Section C405.2.1.1 or a time-switch control complying with Section C405.2.2.1. In addition, a manual control shall be provided to control such lighting separately from the general lighting in the space:
1.1.	Luminaires for which additional lighting power is claimed in accordance with
Section C405.3.2.2.1.
1.2.	Display and accent, including lighting in display cases.
1.3.	Lighting in display cases.
1.43. Supplemental task lighting, including permanently installed under-shelf or under- cabinet lighting.
1.54. Lighting equipment that is for sale or demonstration in lighting education.
1.6. Display lighting for exhibits in galleries, museums and monuments that is in addition to general lighting .

2.		Sleeping units shall have control devices or systems that are configured to automatically switch off all permanently installed luminaires and switched receptacles within 20 minutes after all occupants have left the unit.
Exceptions:
1.	Lighting and switched receptacles controlled by card key controls.
2.	Spaces where patient care is directly provided.
3.		Permanently installed luminaires within dwelling units shall be provided with controls complying with Section C405.2.1.1 or C405.2.3.1.
42. Lighting for nonvisual applications, such  as  plant  growth  and  food  warming,  shall be controlled by a time switch control complying with Section C405.2.2.1 that is independent of the controls for other lighting within the room or space.
53. Task lighting for medical and dental purposes that is in addition to general lighting shall be provided with a manual control.
4. Lighting integrated into range hoods and exhaust fans shall be controlled independently of fans.

[CE#236 AS]


Note: This should be same as C405.2.7 of the 2024 IECC.



C405.2.7 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply with Sections C405.2.7.1 through C405.2.7.4.
Exceptions:
1.		Lighting for covered vehicle entrances and exits from to buildings and parking structures where required for eye adaptation.
2.	Lighting controlled from within dwelling units.


[bookmark: _bookmark393]C405.2.7.1 Daylight shutoff. Lights shall be automatically turned off when daylight is present and satisfies the lighting needs.
[bookmark: _bookmark394]C405.2.7.2 Building facade and landscape lighting. Building facade and landscape
lighting shall automatically shut off from not later than 1 hour after building or business closing to not earlier than 1 hour before building or business opening.
[bookmark: _bookmark395]C405.2.7.3 Lighting setback. Lighting that is not controlled in accordance with Section C405.2.7.2 shall comply with the following:
1. Be controlled so that the total wattage of such lighting is automatically reduced by not less than 50 percent by selectively switching off or dimming luminaires at one of the following times:
1.1.	From not later than midnight to not earlier than 6 a.m.
1.2.	From not later than 1 hour after building or business closing to not earlier than 1 hour before building or business opening.
1.3.	During any time where activity has not been detected for 15 minutes or more.
2.		Luminaires serving exterior outdoor parking areas and having a rated input  wattage of greater than 78 40 watts and a mounting height of 24 feet (7315 mm)   or less above the ground shall be controlled so that the total wattage of such lighting is automatically reduced by not less than 50 percent during any time where activity has not been detected for 15 minutes or more. Not more than 1,500 watts of lighting power shall be controlled together.

[CE#237 AS]
[bookmark: _Hlk212659941]
Note: This should be same as C405.2.9 of the 2024 IECC.

C405.2.8 Parking garage Interior parking area lighting control. Parking Interior parking area garage lighting shall be controlled by an occupant sensor complying with Section C405.2.1.1 or a time-switch control complying with Section C405.2.2.1. Additional lighting controls shall be provided as follows:
1.		Lighting power of each luminaire shall be automatically reduced by not  less  than 30 percent when there is no activity detected within a lighting zone for 20 minutes. Lighting zones for this requirement shall be not larger than 3,600 square feet (334.5  m2).
Exception: Lighting zones provided with less than 1.5 footcandles of illumination on the floor at the darkest point with all lights on are not required to have automatic light-reduction controls.
2.		Where lighting for eye adaptation is provided at covered vehicle entrances and exits from to buildings and parking structures, such lighting shall be separately controlled by   a device that automatically reduces lighting power by at least 50 percent from sunset to sunrise.
3.		The power to luminaires within 20 feet (6096 mm) of perimeter wall openings shall automatically reduce in response to daylight by at least 50 percent.
Exceptions:
1.		Where the opening-to-wall ratio is less than 40 percent as viewed from the interior and encompassing the vertical distance from the driving surface to the lowest structural element.
2.		Where the distance from the opening to any exterior daylight blocking obstruction is less than one-half the height from the bottom of the opening or fenestration to the top of the obstruction.
3.		Where openings are obstructed by permanent screens or architectural elements restricting daylight entering the interior space.

[CE#240 AS]



Note: This should be same as C405.3.1 of the 2024 IECC


[bookmark: _bookmark404]C405.3.1 Total connected interior lighting power.  The total connected interior lighting power shall be determined in accordance with Equation 4-9.

[image: ]Equation 4- 9

where:
TCLP = Total connected lighting power (watts).
LVL = For luminaires with lamps connected directly to building power, such as line voltage lamps, the rated wattage of the lamp.
BLL = For luminaires incorporating a ballast or transformer, the rated input wattage of the ballast or transformer when operating that lamp.
LED = For light-emitting diode luminaires with either integral or remote drivers, the rated wattage of the luminaire.
TRK = For lighting track, cable conductor, rail conductor, and plug-in busway systems that allow the addition and relocation of luminaires without rewiring, the wattage shall be one of the following:
1.		The specified wattage of the luminaires, but not less than 8 W per linear foot (25 W/lin m).
2.	The wattage limit of the permanent current-limiting devices protecting the system.
3.	The wattage limit of the transformer supplying the system.
Other = The wattage of all other luminaires and lighting sources not covered previously and associated with interior lighting verified by data supplied by the manufacturer or other approved sources.

The connected power associated with the following lighting equipment and applications is not included in calculating total connected lighting power.

1. Television broadcast lighting for playing areas in sports arenas.
2.1. Emergency lighting automatically off during normal building operation.
3.2. Lighting in spaces specifically designed for use by occupants with special  lighting needs, including those with visual impairment and other medical and age-related  issues.
4. Casino gaming areas.
5.3. Mirror lighting in makeup or dressing rooms areas used for video  broadcasting,  video or film recording, or live theatrical and music performance.
6.4. Task lighting for medical and dental purposes that is in addition to general lighting.
7.5. Display lighting for exhibits in galleries, museums and monuments that is in addition to
general lighting.
8.6. Lighting for theatrical purposes, including performance, stage, film  production  and video production. in any location that is specifically used for video broadcasting, video  or film recording, or live theatrical and music performance.
9.7. Lighting for photographic processes.
10.8. Lighting integral to equipment or instrumentation and installed by the manufacturer.
11.9. Task lighting for plant growth or maintenance.
12.10. Advertising signage or directional signage.
13.11. Lighting for food warming.
14.12. Lighting equipment that is for sale.
15.13. Lighting demonstration equipment in lighting education facilities.
16.14. Lighting approved because of safety considerations.
17.15. Lighting in retail display windows, provided that the display area is enclosed by ceiling- height partitions.
18.16. Furniture-mounted supplemental task lighting that is controlled by automatic shutoff.
19.17. Exit signs.
 
18.	Lighting in sleeping units and dwelling units .
19.		For exit access and exit stairways, including landings, where the applicable code requires an illuminance of 10 footcandles or more on the walking surface, the power     in excess of the allowed power calculated according to Section C405.3.2.2 is not included.

[CE#242 AS]


DELETE AND REPLACE TABLE C405.3.2(1)
TABLE C405.3.2(1)
INTERIOR LIGHTING POWER ALLOWANCES: BUILDING AREA METHOD

	BUILDING AREA TYPE
	LPD (w/ft2)

	Automotive facility
	0.75

	Convention center
	0.64

	Courthouse
	0.79

	Dining: bar lounge/leisure
	0.80

	Dining: cafeteria/fast food
	0.76

	Dining: family
	0.71

	Dormitorya, b
	0.53

	Exercise center
	0.72

	Fire stationa
	0.56

	Gymnasium
	0.76

	Health care clinic
	0.81

	Hospitala
	0.96

	Hotel/Motela, b
	0.56

	Library
	0.83

	Manufacturing facility
	0.82

	Motion picture theater
	0.44

	Multifamilyc
	0.45

	Museum
	0.55

	Office
	0.64

	Parking garage
	0.18

	Penitentiary
	0.69

	Performing arts theater
	0.84

	Police station
	0.66

	Post office
	0.65

	Religious building
	0.67

	Retail
	0.84

	School/university
	0.72

	Sports arena
	0.76

	Town hall
	0.69

	Transportation
	0.50

	Warehouse
	0.45

	Workshop
	0.91


1. Where sleeping units are excluded from lighting power calculations by application of Section R404.1, neither the area of the sleeping units nor the wattage of lighting in the sleeping units is counted.
1. Where dwelling units are excluded from lighting power calculations by application of Section R404.1, neither the area of the dwelling units nor the wattage of lighting in the dwelling units is counted.
1. Dwelling units are excluded. Neither the area of the dwelling units nor the wattage of lighting in the dwelling units is counted.



TABLE C405.3.2(1) (Use text from Table 405.3.2(1) of the 2024 IECC)
INTERIOR LIGHTING POWER ALLOWANCES: BUILDING AREA METHOD
	BUILDING AREA TYPE
	LPD (watts/ft2)

	Automotive facility
	0.73

	Convention center
	0.64

	Courthouse
	0.75

	Dining: bar lounge/leisure
	0.74

	Dining: cafeteria/fast food
	0.70

	Dining: family
	0.65

	Dormitory
	0.52

	Exercise center
	0.72

	Fire station
	0.56

	Gymnasium
	0.75

	Health care clinic
	0.77

	Hospital
	0.92

	Hotel/Motel
	0.53

	Library
	0.83

	Manufacturing facility
	0.82

	Motion picture theater
	0.43

	Multiple-family
	0.46

	Museum
	0.56

	Office
	0.62

	Parking garage
	0.17

	Penitentiary
	0.65

	Performing arts theater
	0.82

	Police station
	0.62

	Post office
	0.64

	Religious building
	0.66

	Retail
	0.78

	School/university
	0.70

	Sports arena
	0.73

	Town hall
	
	0.67

	Transportation
	0.56

	Warehouse
	0.45

	Workshop
For SI: 1 watt per square foot = 10.76 w/m2.
	0.86





























































(Step 2 – EN12316 AS)

Revise Section C405.3.2.2, Item #1 to read as follows:
1. For each building area type inside the building, determine the applicable building area type and the allowed lighting power density for that type from Table C405.3.2(1). For building area types not listed, select the building area type that most closely represents the use of 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.
For each space enclosed by partitions that are less than 80 percent of the ceiling height, determine the applicable space type from Table C405.3.2(2). For space types not listed, select the space type that most closely represents the proposed use of the space. Where a space has multiple functions, the space may be divided into separate spaces.

EN-FBC-EN/C – Ch.4 – Glitch #1
Revise Section C405.3.2.2.1 to read as follows:
C405.3.2.2.1 Additional interior lighting power. Where using the Space-by-Space Method, an
increase in the interior lighting power allowance is permitted for specific lighting functions. Additional power shall be permitted only where the specified lighting is installed and controlled in accordance with Section C405.2.45. This additional power shall be used only for the specified luminaires and shall not be used for any other purpose. An increase in the interior lighting power allowance is permitted in the following cases:
No change to the remaining text.
EN-FBC-EN/C – Ch.4 – Errata #5
[bookmark: _Hlk191480208]TABLE C405.3.2(2)
INTERIOR LIGHTING POWER ALLOWANCES: SPACE-BY-SPACE METHOD
COMMON SPACE TYPESa
LPD (watts/ft2)
Atrium
Less than 40 feet in height
0.48
Greater than 40 feet in height
0.60
Audience seating area
In an auditorium
0.61
In a gymnasium
0.23
In a motion picture theater
0.27
In a penitentiary
0.67
In a performing arts theater
1.16
In a religious building
0.72
In a sports arena
0.33
Otherwise
0.23
Banking activity area
0.61
Breakroom (See Lounge/Breakroom)
Classroom/lecture hall/training room
In a penitentiary
0.89
Otherwise
0.71
Computer room
0.94
Conference/meeting/multipurpose room
0.97
Copy/print room
0.31
Corridor
In a facility for the visually impaired (and not used primarily by the staff)b
0.71
In a hospital
0.71
Otherwise
0.41
Courtroom
1.20
Dining area
In bar/lounge or leisure dining
0.86
In cafeteria or fast food dining
0.40
In a facility for the visually impaired (and not used primarily by the staff)b
1.27
In family dining
0.60
In a penitentiary
0.42
Otherwise
0.43
Electrical/mechanical room
0.43
Emergency vehicle garage
0.52
Food preparation area
1.09
Guest roomc, d
0.41
Laboratory
In or as a classroom
1.11
Otherwise
1.33
Laundry/washing area
0.53
Loading dock, interior
0.88









































TABLE C405.3.2(2)—continued INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

	COMMON SPACE TYPESa
	LPD (watts/ft2)

	Lobby

	For an elevator
	0.65

	In a facility for the visually impaired (and not used primarily by the staff)b
	1.69

	In a hotel
	0.51

	In a motion picture theater
	0.23

	In a performing arts theater
	1.25

	Otherwise
	0.84

	Locker room
	0.52

	Lounge/breakroom

	In a healthcare facility
	0.42

	Otherwise
	0.59

	Office

	Enclosed
	0.74

	Open plan
	0.61

	Parking area, interior
	0.15

	Pharmacy area
	1.66

	Restroom

	In a facility for the visually impaired (and not used primarily by the staff)b
	1.26

	Otherwise
	0.63

	Sales area
	1.05

	Seating area, general
	0.23

	Stairway (See space containing stairway)

	Stairwell
	0.49

	Storage room
	0.38

	Vehicular maintenance area
	0.60

	Workshop
	1.26

	BUILDING TYPE SPECIFIC SPACE TYPESa
	LPD (watts/ft2)

	Automotive (See Vehicular Maintenance Area above)

	Convention center—exhibit space
	0.61

	Dormitory—living quartersc, d
	0.50

	Facility for the visually impairedb

	In a chapel (and not used primarily by the staff)
	0.70

	In a recreation room (and not used primarily by the staff)
	1.77

	Fire station—sleeping quartersc
	0.23

	Gymnasium/fitness center

	In an exercise area
	0.90

	In a playing area
	0.85

	Healthcare facility

	In an exam/treatment room
	1.40

	In an imaging room
	0.94

	In a medical supply room
	0.62

	In a nursery
	0.92

	In a nurse’s station
	1.17

	In an operating room
	2.26

	In a patient roomc
	0.68

	In a physical therapy room
	0.91

	In a recovery room
	1.25


(continued)














TABLE C405.3.2(2)—continued INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

BUILDING TYPE SPECIFIC SPACE TYPESa
LPD (watts/ft2)
Library
In a reading area
0.96
In the stacks
1.18
Manufacturing facility
In a detailed manufacturing area
0.80
In an equipment room
0.76
In an extra high bay area (greater than 50¢
floor-to-ceiling height)
1.42
In a high bay area (25-50¢ floor-to-ceiling height)
1.24
In a low bay area (less than 25' floor-to- ceiling height)
0.86
Museum
In a general exhibition area
0.31
In a restoration room
1.10
Performing arts theater—dressing room
0.41
Post office—sorting area
0.76
Religious buildings
In a fellowship hall
0.54
In a worship/pulpit/choir area
0.85
Retail facilities
In a dressing/fitting room
0.51
In a mall concourse
0.82
Sports arena—playing area
For a Class I facilitye
2.94
For a Class II facilityf
2.01
For a Class III facilityg
1.30
For a Class IV facilityh
0.86
Transportation facility
In a baggage/carousel area
0.39
In an airport concourse
0.25
At a terminal ticket counter
0.51
Warehouse—storage area
For medium to bulky, palletized items
0.33
For smaller, hand-carried items
0.69














 

















1. In cases where both a common space type and a building area specific space type are listed, the building area specific space type shall apply.
1. A ‘Facility for the Visually Impaired’ is a facility that is licensed or will be licensed by local or state authorities for senior long-term care, adult daycare, senior support or people with special visual needs.
1. Where sleeping units are excluded from lighting power calculations by application of Section R404.1, neither the area of the sleeping units nor the wattage of lighting in the sleeping units is counted.
1. Where dwelling units are excluded from lighting power calculations by application of Section R404.1, neither the area of the dwelling units nor the wattage of lighting in the dwelling units is counted.
1. Class I facilities consist of professional facilities; and semiprofessional, collegiate, or club facilities with seating for 5,000 or more spectators.
1. Class II facilities consist of collegiate and semiprofessional facilities with seating for fewer than 5,000 spectators; club facilities with seating for between 2,000 and 5,000 spectators; and amateur league and high-school facilities with seating for more than 2,000 spectators.
1. Class III facilities consist of club, amateur league and high-school facilities with seating for 2,000 or fewer spectators.
1. Class IV facilities consist of elementary school and recreational facilities; and amateur league and high-school facilities without provision for spectators.


TABLE C405.3.2(2) (Use text from Table C405.3.2(2) of the 2024 IECC)
INTERIOR LIGHTING POWER ALLOWANCES: SPACE-BY-SPACE METHOD

COMMON SPACE TYPESa	LPD (watts/ft²)
Atrium

Less than or equal to 40 feet in height Greater than 40 feet in height
Audience seating area

0.41
0.51


	In an auditorium
	0.57

	In a gymnasium
	0.23

	In a motion picture theater
	0.27

	In a penitentiary
	0.56

	In a performing arts theater
	1.09

	In a religious building
	0.72

	In a sports arena
	0.27

	Otherwise
	0.33

	Banking activity area
	0.56

	Breakroom (See Lounge/breakroom)
	




Classroom/lecture hall/training room In a penitentiary
Otherwise Computer room, data center
Conference/meeting/multipurpose room Copy/print room
Corridor
In a facility for the visually impaired (and not used primarily by the staff)b In a hospital
Otherwise Courtroom
Dining area


0.74
0.72
0.75
0.88
0.56

0.71
0.61
0.44
1.08


	In bar/lounge or leisure dining
	0.76

	In cafeteria or fast food dining
	0.36

	In a facility for the visually impaired (and not used primarily by the staff)b
	1.22

	In family dining
	0.52

	In a penitentiary
	0.35

	Otherwise
	0.42



Electrical/mechanical room	0.71
Emergency vehicle garage	0.51
Food preparation area	1.19
Laboratory

In or as a classroom Otherwise
Laundry/washing area Loading dock, interior
Lobby

1.05
1.21
0.51
0.88


	For an elevator
	0.64

	In a facility for the visually impaired (and not used primarily by the staff)b
	1.44

	In a motion picture theater
	0.20

	In a performing arts theater
	1.21

	Otherwise
	0.80

	Locker room
	0.43



Lounge/breakroom In a health care facility
Mother's wellness room
Otherwise
Office Enclosed Open plan
Parking area daylight transition zone Parking area, interior
Pharmacy area
Restroom


0.77
0.68
0.55

0.73
0.56
1.06
0.11
1.59

In a facility for the visually impaired (and not used primarily by the staff)b	0.96
Otherwise	0.74
Sales area	0.85
Seating area, general	0.21
Security screening general areas	0.64
Security screening in transportation facilities	0.93
Security screening transportation waiting area	0.56
Stairwell	0.47
Storage room	0.35

Vehicular maintenance area	0.59
Workshop	1.17
BUILDING TYPE SPECIFIC SPACE TYPESa	LPD (watts/ft²)
Automotive (see Vehicular maintenance area)
	Convention Center—exhibit space
	0.50

	Dormitory—living quarters
	0.48

	Facility for the visually impairedb
	

	In a chapel (and not used primarily by the staff)
	0.58

	In a recreation room (and not used primarily by the staff)
	1.20

	Fire station—sleeping quarters
	0.48

	Gaming establishments
	

	High limits game
	1.68

	Slots
	0.54

	Sportsbook
	0.82

	Table games
	1.09



Gymnasium/fitness center In an exercise area
In a playing area
Health care facility


0.82
0.82


	In an exam/treatment room
	1.33

	In an imaging room
	0.94

	In a medical supply room
	0.56

	In a nursery
	0.87

	In a nurse’s station
	1.07

	In an operating room
	2.26

	In a patient room
	0.78

	In a physical therapy room
	0.82

	In a recovery room
	1.18

	In a telemedicine room
	1.44

	Library
	

	In a reading area
	0.86

	In the stacks
	1.18


Manufacturing facility
In a detailed manufacturing area	0.75
In an equipment room	0.73

In an extra-high-bay area (greater than 50 feet floor-to-ceiling height)	1.36
In a high-bay area (25–50 feet floor-to-ceiling height)	1.24
In a low-bay area (less than 25 feet floor-to-ceiling height)	0.86
Museum

In a general exhibition area In a restoration room
Performing arts theater—dressing room Post office—sorting area
Religious buildings In a fellowship hall
In a worship/pulpit/choir area
Retail facilities In a dressing/fitting room
Hair salon Nail salon
In a mall concourse Massage space
Sports arena—playing area For a Class I facilityc
For a Class II facilityd For a Class III facilitye For a Class IV facilityf Sports arena—pools
For a Class I facility For a Class II facility For a Class III facility For a Class IV facility
Transportation facility Airport hanger
At a terminal ticket counter In a baggage/carousel area In an airport concourse Passenger loading area
Warehouse—storage area

0.31
1.24
0.39
0.71

0.50
0.75

0.45
0.65
0.75
0.57
0.81

2.86
1.98
1.29
0.86

2.20
1.47
0.99
0.59

1.36
0.40
0.28
0.49
0.71

For medium to bulky, palletized items	0.33


For smaller, hand-carried items
0.69

For SI: 1 foot = 304.8 mm, 1 watt per square foot = 10.76 w/m2.
1. In cases where both a common space type and a building area specific space type are listed, the building area specific space type shall apply.
1. A ‘Facility for the Visually Impaired’ is a facility that is licensed or will be licensed by local or state authorities for senior long-term care, adult day care, senior support or people with special visual needs.
1. Class I facilities consist of professional facilities; and semiprofessional, collegiate or club facilities with seating for 5,000 or more spectators.
1. Class II facilities consist of collegiate and semiprofessional facilities with seating for fewer than 5,000 spectators, club facilities with seating for between 2,000 and 5,000 spectators, and amateur league and high school facilities with seating for more than 2,000 spectators.
1. Class III facilities consist of club, amateur league and high school facilities with seating for 2,000 or fewer spectators.
1. Class IV facilities consist of elementary school and recreational facilities; and amateur league and high school facilities without provision for spectators.


(Step 2 – EN12315 AS)


DELETE and Substitute TABLE C405.4.2(2) and TABLE C405.4.2(3)

TABLE C405.4.2(2)
LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
	
	LIGHTING ZONES

	
	Zone 1
	Zone 2
	Zone 3
	Zone 4

	Base Site Allowance
	350 W
	400 W
	500 W
	900 W

	Uncovered Parking Areas

	Parking areas and drives
	0.03 W/ft2
	0.04 W/ft2
	0.06 W/ft2
	0.08 W/ft2

	Building Grounds

	Walkways and ramps less than 10 feet wide
	0.5 W/linear foot
	0.5 W/linear foot
	0.6 W/linear foot
	0.7 W/linear foot

	Walkways and ramps 10 feet wide or greater, plaza areas, special feature areas
	
0.10 W/ft2
	
0.10 W/ft2
	
0.11 W/ft2
	
0.14 W/ft2

	Dining areas
	0.65 W/ft2
	0.65 W/ft2
	0.75 W/ft2
	0.95 W/ft2

	Stairways
	0.6 W/ft2
	0.7 W/ft2
	0.7 W/ft2
	0.7 W/ft2

	Pedestrian tunnels
	0.12 W/ft2
	0.12 W/ft2
	0.14 W/ft2
	0.21 W/ft2

	Landscaping
	0.03 W/ft2
	0.04 W/ft2
	0.04 W/ft2
	0.04 W/ft2

	Building Entrances and Exits

	Pedestrian and vehicular entrances and exits
	14 W/linear foot of opening
	14 W/linear foot of opening
	21 W/linear foot of opening
	21 W/linear foot of opening

	Entry canopies
	0.20 W/ft2
	0.25 W/ft2
	0.4 W/ft2
	0.4 W/ft2

	Loading docks
	0.35 W/ft2
	0.35 W/ft2
	0.35 W/ft2
	0.35 W/ft2

	Sales Canopies

	Free-standing and attached
	0.40 W/ft2
	0.40 W/ft2
	0.6 W/ft2
	0.7 W/ft2

	Outdoor Sales

	Open areas (including vehicle sales lots)
	0.20 W/ft2
	0.20 W/ft2
	0.35 W/ft2
	0.50 W/ft2

	Street frontage for vehicle sales lots in
addition to “open area” allowance
	
No allowance
	
7 W/linear foot
	
7 W/linear foot
	
21 W/linear foot


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

C-88


TABLE C405.4.2(3)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
	LIGHTING ZONES

	
	Zone 1
	Zone 2
	Zone 3
	Zone 4

	Building facades
	No allowance
	0.075 W/ft2 of gross above-grade wall area
	0.113 W/ft2 of gross above-grade wall area
	0.15 W/ft2 of gross above-grade wall area

	Automated teller machines (ATM) and night depositories
	135 W per location plus 45 W per additional ATM per location

	Uncovered entrances and gatehouse inspection stations at guarded facilities
	0.5 W/ft2 of area

	Uncovered loading areas for law enforcement, fire, ambulance and other emergency service vehicles
	0.35 W/ft2 of area

	Drive-up windows and doors
	200 W per drive through

	Parking near 24-hour retail entrances.
	400 W per main entry


For SI: 1 watt per square foot = W/0.0929 m2. W = watts.

TABLE C405.4.2(3)  (Use text from Table C405.5.2(3) of the 2024 IECC)
INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZONES

Zone 1

Building facades		No allowance

Zone 2
0.075 W/ft2 of gross above-
grade wall area

Zone 3
0.113 W/ft2 of gross above-
grade wall area

Zone 4
0.15 W/ft2 of gross above-
grade wall area

Automated teller machines (ATM) and night depositories
Uncovered entrances and gatehouse inspection stations at guarded facilities
Uncovered loading areas for law enforcement, fire, ambulance and other emergency service vehicles

Drive-up windows and doors

Parking area near 24-hour retail entrances

90 W per location plus 35W per additional ATM per location
0.144 W/0.252 W/ft2 of area
0.360 W/ft2 of area
0.504 W/ft2 of area
0.182 W/ft2 of
0.260 W/ft2 of
0.364 W/ft2 of
area
area
area
92 W per
132 W per
185 W per
drive-through
drive-through
drive-through
140 W per
200 W per
280 W per
main entry
main entry
main entry


ft2 of area

0.104 W/
ft2 of area
53 W per drive- through
80 W per main entry

For SI: 1 watt per square foot = 10.76 W/m2. W = Watts.
(For Table C405.4.2(2) use text from Table C405.5.2(2) of the 2024 IECC)


[image: ]





(Step 2 – EN12313 AS)


Note: This should be same as C405.2.7 of the 2024 IECC

C405.6 Electrical transformers (Mandatory). 
No change 

Exceptions: The following transformers are exempt in accordance with the DOE definition of Distribution Transformers found in 10 CFR 431.192:
1.		Transformers that meet the Energy Policy Act of 2005  exclusions based on the  DOE  10 CFR 431 definition of special purpose applications.
2.		Transformers that meet the Energy Policy Act of 2005 exclusions that are not to be used in general purpose applications based on information provided in DOE 10 CFR 431.
3.	1. Transformers that meet the Energy Policy Act of 2005 exclusions with multiple voltage taps where the highest tap is not less than 20 percent more than the lowest tap. with       a tap range of 20 percent or more.
4.	2. Drive (isolation) transformers.
5.	3. Rectifier transformers.
6.	4. Auto-transformers.
7.	5. Uninterruptible power system transformers.
8.	6. Impedance Special impedance transformers.
9.	7. Regulating transformers.
10.	8. Sealed and nonventilating transformers.
11.	9. Machine tool (control) transformers.
12.	10. Welding transformers. 
13.	11. Grounding transformers.
14.	12. Testing transformers.
13. Nonventilated transformers.

[CE#253 AS]


TABLE C405.6 (Use text from Table C405.7 of the 2024 IECC)
MINIMUM NOMINAL EFFICIENCY LEVELS FOR DOE 10 CFR 431 LOW-VOLTAGE DRY-TYPE DISTRIBUTION TRANSFORMERS
	SINGLE-PHASE TRANSFORMERSa
	THREE-PHASE TRANSFORMERSa

	kVAa b
	Efficiency (%)b c
	kVAa b
	Efficiency (%)b c

	15
	97.70
	15
	97.89

	25
	98.00
	30
	98.23

	37.5
	98.20
	45
	98.40

	50
	98.30
	75
	98.60

	75
	98.50
	112.5
	98.74

	100
	98.60
	150
	98.83

	167
	98.70
	225
	98.94

	250
	98.80
	300
	99.02

	333
	98.90
	500
	99.14

	—
	—
	750
	99.23

	—
	—
	1000
	99.28


a.		kiloVolt-Amp rating. A low-voltage dry-type distribution transformer with a kVA rating not listed in the table shall have its minimum efficiency level determined by linear interpolation of the kVA and efficiency values listed in the table immediately above and below its kVA rating. Extrapolation shall not be used below the minimum values or above the maximum values shown for single-phase transformers and three-phase transformers.
b.	kiloVolt-Amp rating.
b. c. Nominal efficiencies shall be established in accordance with the DOE 10 CFR 431 test procedure for low-voltage dry-type transformers.

[CE#254 AS]

Note: This should be same as C405.8 of the 2024 IECC

C405.7 Electric motors (Mandatory).    
No change 
Exception: The standards in this section shall not apply to the following exempt electric motors:
1.	Air-over electric motors.
2.	Component sets of an electric motor.
3.	Liquid-cooled electric motors.
4.	Submersible  electric motors.
5.	Inverter-only  electric motors.
6.	Definite-purpose machines within the scope of ANSI/NEMA MG 1, Part 18

[CE#255 AS]


Note: This should be same as C405.9 of the 2024 IECC
[bookmark: _Hlk176774045]C405.10 Data centers and computer rooms. Electrical equipment in data centers and computer rooms shall comply with this section.
[bookmark: _bookmark430]C405.10.1 Data centers. Transformers, uninterruptable power supplies, motors and electrical power processing equipment in data centers shall comply with Section 8 of ASHRAE 90.4 in addition to this code.
[bookmark: _bookmark431]C405.10.2 Computer rooms. Uninterruptable power supplies in computer rooms shall comply with the requirements in Tables 8.5 and 8.6 of ASHRAE 90.4 in addition to this code.
Exception: AC-output UPS that utilizes standardized NEMA 1-15P or NEMA 5-15P input plug, as specified in ANSI/NEMA WD-6

[CE#256 AS]


	

	 



[CE#262 AS] Not applicable 

Amend C406.1 as follows:
C406.1 Requirements.
Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
1. Reduced lighting power density system in accordance with Section C406.3.
1. Enhanced lighting controls in accordance with Section C406.4.
1. On-site supply of renewable energy in accordance with Section C406.4.
1. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
1. High-efficiency service water heating in accordance with Section C406.7.
1. Enhanced envelope performance in accordance with Section C406.8.
1. Reduced air infiltration in accordance with Section C406.9.
Insert new Sections C406.8 and C406.9:
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/ft2 (2.0 L/s x m2) 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 m2) 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.


(Step 2 -EN12132 AS)



DELETE and substitute Section C406




SECTION C406
ADDITIONAL EFFICIENCY PACKAGE OPTIONS
C406.1 Requirements. Buildings shall comply with at least one of the following:
1. More efficient HVAC performance in accordance with Section C406.2.
2. Reduced lighting power density system 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.
C406.1.1 Tenant spaces. Tenant spaces shall comply with Section C406.2, C406.3, C406.4, C406.6 or C406.7. Alternatively,
tenant spaces shall comply with Section C406.5 where the entire building is in compliance.
Exception: Previously occupied tenant spaces that comply with this code in accordance with Section C501. (EN8148)
C406.2 More efficient HVAC equipment performance.
Equipment shall exceed the minimum efficiency requirements listed in Tables C403.2.3(1) through C403.2.3(7) by 10
percent, in addition to the requirements of Section C403.
Where multiple performance requirements are provided, the equipment shall exceed all requirements by 10 percent. Variable
refrigerant flow systems shall exceed the energy efficiency provisions of ANSI/ASHRAE/IESNA 90.1 by 10
percent. Equipment not listed in Tables C403.2.3(1) through C403.2.3(7) shall be limited to 10 percent of the total building
system capacity.
C406.3 Reduced lighting power density. The total interior lighting power (watts) of the building shall be determined
by using 90 percent of the lighting power values specified in Table C405.3.2(1) times the floor area for the building types, or by using 90 percent of the interior lighting power allowance calculated by the Space-by-Space Method in Section C405.3.2.
C406.4 Enhanced digital lighting controls. Interior lighting in the building shall have the following enhanced lighting controls that shall be located, scheduled and operated in
accordance with Section C405.2.2.
1. Luminaires shall be capable of continuous dimming.
2. Luminaires shall be capable of being addressed individually.
Where individual addressability is not available for the luminaire 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.
4. Fixtures shall be controlled through a digital control system that includes the following function:
4.1. Control reconfiguration based on digital
addressability. 4.2. Load shedding.
4.3. Individual user control of overhead general illumination
in open offices.
4.4. Occupancy sensors shall be capable of being reconfigured through the digital control system.
5. Construction documents shall include submittal of a Sequence of Operations, including a specification outlining each of the functions in Item 4 of this section.
6. Functional testing of lighting controls shall comply with Section C408.

C406.5 On-site renewable energy. The total minimum ratings
of on-site renewable energy systems shall be one of the
following:
1. Not less than 1.71 Btu/h per square foot (5.4 W/m2) or
0.50 watts per square foot (5.4 W/m2) of conditioned
floor area.
2. Not less than 3 percent of the energy used within the
building for building mechanical and service water
heating equipment and lighting regulated in Chapter 4.
C406.6 Dedicated outdoor air system. Buildings covered
by Section C403.4 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 Florida Building Code, Mechanical.
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 representative building loads, or to
outdoor air temperatures. The controls shall reset the supplyair
temperature at least 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 be of the following types to use this compliance
method:
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.
5. Group R-2: Buildings with residential occupancies.
6. Group A-3: Health clubs and spas.
7. 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.
C406.7.1 Load fraction. The building service water-heating
system shall have one or more of the following that are
sized to provide not less than 60 percent of the building’s
annual hot water requirements, or sized to provide 100
percent of the building’s annual hot water requirements if
the building shall otherwise comply with Section
C403.4.5.
1. Waste heat recovery from service hot water, heatrecovery
chillers, building equipment, or process
equipment, or a combined heat and power system.
2. Solar on-site renewable energy water-heating systems.






















Note: This should be same as C406 of the 2024 IECC


SECTION C406
ADDITIONAL EFFICIENCY, RENEWABLE AND LOAD MANAGEMENT REQUIREMENTS


C406.1 Compliance.  Buildings shall comply as follows:
1. Buildings with greater than 2,000 square feet (186 m2) of conditioned floor area shall comply with Section C406.1.1.
1. Buildings with greater than 5,000 square feet (465 m2) of conditioned floor area shall comply with Sections C406.1.1 and C406.1.2.
1. Build-out construction greater than 1,000 square feet (93 m2) of conditioned floor area that does not have final lighting or final HVAC systems installed under a prior building permit shall comply with Section C406.1.1.2.
Exceptions: Core and shell buildings where not less than 20 percent of the net floor area is without final lighting or final HVAC that comply with all of the following:
2. Buildings with greater than 5,000 square feet (465 m2) of conditioned floor area shall comply with Section C406.1.2.
2. Portions of the building where the net floor area is without final lighting or final HVAC shall comply with Section C406.1.1.2.
2. Portions of the building where the net floor area has final lighting and final HVAC systems shall comply with Section C406.1.1.


C406.1.1 Additional energy efficiency credit requirements. Buildings shall comply with measures from Section C406.2 to achieve not less than the number of required efficiency credits from Table C406.1.1(1) based on building occupancy group and climate zone. Where a project contains multiple occupancies, the total required energy credits from each building occupancy shall be weighted by the gross conditioned floor area to determine the weighted- average project energy credits required. Accessory occupancies shall be included with the primary occupancy group for the purposes of Section C406.
Exceptions:
2. Portions of buildings devoted to manufacturing or industrial use.
2. Where a building achieves more renewable and load management credits in Section C406.3 than are required in Section C406.1.2, surplus credits shall be permitted to reduce the required energy efficiency credits as follows:
(Equation 4-12)

where:
EECred = Reduced required energy efficiency credits.
EECtbl = Required energy efficiency credits from Table C406.1.1(1).
SRLMlim = Surplus renewable and load management credit limit from Table C406.1.1(2).


SRLMadj = 1.0 for all-electric or all-renewable buildings (excluding emergency generation); 0.7 for buildings with fossil fuel equipment (excluding emergency generation).
RLMach = Achieved renewable and load management credits from Section C406.3. RLMreq = Required renewable and load management credits from Section C406.1.2.



TABLE C406.1.1(1) (Use text from Table C406.1.1(1) of the 2024 IECC)

ENERGY CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP


BUILDING OCCUPANCY GROUP

CLIMATE ZONE
0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B  7	8

R-2, R-4 and I-1	65 66 67 77 80 86 80 81 90 86 90 90 86 90 90 70 89 80 78
I-2	43 42 38 37 36 38 32 32 30 36 36 35 43 43 44 46 47 50 53
R-1	63 62 66 65 70 71 77 80 84 81 83 88 85 86 90 83 87 87 85
B	62 62 64 66 66 65 64 64 68 70 72 74 71 73 77 71 74 74 71
A-2	70 70 72 72 75 75 70 73 82 69 74 78 67 72 78 60 67 57 51
M	80 79 83 79 81 84 67 74 87 80 66 65 79 62 50 75 67 75 58
E	56 57 55 58 58 57 59 62 59 61 66 62 64 67 67 65 67 63 58
S-1 and S-2	61 60 61 60 58 57 44 54 62 85 68 75 90 82 72 90 89 90 90
All other	31 31 31 32 32 33 30 32 36 35 35 35 37 36 36 36 37 36 34



[bookmark: _Hlk206485001][bookmark: _Hlk206428683]TABLE C406.1.1(2) (Use text from Table C406.1.1(2) of the 2024 IECC)
LIMIT TO ENERGY EFFICIENCY CREDIT CARRYOVER FROM RENEWABLE AND LOAD MANAGEMENT CREDITS


[image: ]


C406.1.1.1 Reserved.
C406.1.1.2 Building core/shell and build-out construction. Where separate permits are issued for core and shell buildings and build-out construction, compliance shall be in accordance with the following requirements.
1. Core and shell buildings or portions of buildings shall comply with one of the following:
0. Where the permit includes a central HVAC system or service water heating system with chillers, heat pumps, boilers, service water heating equipment or loop pumping systems with heat rejection, the project shall achieve not less than 50 percent of the energy credits required by Section C406.1.1 in accordance with Section C406.2.
0. Alternatively, the project shall achieve not less than 33 percent of the energy credits required by Section C406.1.1.
1. For core and shell buildings or portions of buildings, the energy credits achieved shall be subject to the following adjustments:
1. Lighting measure credits shall be determined only for areas with final lighting installed.
1. Where HVAC or service water heating systems are designed to serve the entire building , full HVAC or service water heating measure credits shall be achieved.
1. Where HVAC or service water heating systems are designed to serve individual areas, HVAC or service water heating measure credits achieved shall be reduced in proportion to the floor area with final HVAC systems or final service water heating systems installed.
1. Build-out construction shall be deemed to comply with Section C406.1 where one of the following applies:
2. Where heating and cooling generation is provided by a previously installed central system, the energy credits achieved in accordance with Section C406.2 under the build-out project are not less than 33 percent of the credits required by Section C406.1.1.
2. Where heating and cooling generation is provided by an HVAC system installed in the build-out, the energy credits achieved in accordance with Section C406.2 under the build-out project are not less than 50 percent of the credits required by Section C406.1.1.
2. Where the core and shell building is approved in accordance with Section C407 under the 2021 IECC or later.


C406.1.2 Additional renewable and load management credit requirements. Buildings shall comply with measures from Section C406.3 to achieve not less than the number of required renewable and load management credits from Table C406.1.2 based on building occupancy group and climate zone . Where a project contains multiple occupancies, credits in Table C406.1.2 from each building occupancy shall be weighted by the gross floor area to determine the weighted-average project energy credits required. Accessory occupancies shall be included with the primary occupancy group for the purposes of Section C406.
Exception: Where a building achieves more energy efficiency credits in Section C406.2 than are required in Section C406.1.1, the renewable and load management credits required in Table C406.1.2 shall be permitted to be reduced by the amount of surplus energy efficiency credits.
TABLE C406.1.2(Use text from Table C406.1.2 of the 2024 IECC) 
RENEWABLE AND LOAD MANAGEMENT CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP
[image: ]

C406.2 Additional energy efficiency credits achieved. Each energy efficiency credit measure used to meet credit requirements for the project shall have efficiency that is greater than the requirements in Sections C402 through C405. Measures installed in the project that meet the requirements in Sections C406.2.1 through C406.2.6 shall achieve the base credits listed for the measure and occupancy type in Tables C406.2(1) through C406.2(9) or, where calculations required by Sections C406.2.1 through C406.2.6 create or modify the table credits, the credits achieved shall be based on the calculations. Energy credits achieved for measures shall be determined by one of the following, as applicable:
1. The measure’s energy credit shall be the base energy credit from Tables C406.2(1)
through C406.2(9) for the measure where no adjustment factor or calculation is included in
the description of the measure in Section C406.2.
1. The measure’s energy credit shall be the base energy credit for the measure adjusted by a factor or equation as stated in the description of the measure in Section C406.2. Where adjustments are applied, each measure’s energy credit shall be rounded to the nearest whole number.
1. The measure’s energy credit shall be calculated as stated in the measure’s description in Section C406.2, where each individual measure credit shall be rounded to the nearest whole number.
Energy credits achieved for the project shall be the sum of the individual measure’s energy credits. Credits are available for the measures listed in this section. Where a project contains multiple building occupancy groups:

1. Credits achieved for each occupancy group shall be summed and then weighted by the conditioned floor area of each occupancy group to determine the weighted average project energy credits achieved.
1. Improved envelope efficiency (E01 through E06), HVAC performance (H01) and lighting reduction (L06) measure credits shall be determined for the building or permitted conditioned floor area as a whole. Credits for other measures shall be determined for each occupancy separately. Credits shall be taken from applicable tables or calculations for each occupancy and weighted by the building occupancy group floor area.

(For Table C406.2(1) Use text from Table C406.2(1) of the 2024 IECC)
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Add missing Q04 raw 




TABLE C406.2(2) (Use text from Table C406.2(2) of the 2024 IECC)
BASE ENERGY CREDITS FOR GROUP I-2 OCCUPANCIESa
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(For Table  C406.2(3) use text from Table C406.2(3) of the 2024 IECC)
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[bookmark: _Hlk206485484](For Table C406.2(4) use text from Table C406.2(4) of the 2024 IECC)
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(For Table C406.2(5) use text from Table C406.2(5) of the 2024 IECC)
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(For Table C406.2(6) use text from Table C406.2(6) of the 2024 IECC)
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(For Table C406.2(7) use text from Table C406.2(7) of the 2024 IECC)
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Add missing Q04
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(For Table C406.2(8) use text from Table C406.2(8) of the 2024 IECC)
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(For Table C406.2(9) use text from Table C406.2(9) of the 2024 IECC)
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(For Table C406.2.1.6 use text from Table C406.2.1.6 of the 2024 IECC)
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(For Table C406.2.2.5 use text from Table C406.2.2.5 of the 2024 IECC)
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(For Table C406.2.3.5 use text from Table C406.2.3.5 of the 2024 IECC)
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(For Table C406.2.5.4 use text from Table C406.2.5.4 of the 2024 IECC)
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[bookmark: _Hlk206486046]
(For Table C406.2.6.2(1) use text from Table C406.2.6.2(1) of the 2024 IECC)
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(For Table C406.2.6.2(2) use text from Table C406.2.6.2(2) of the 2024 IECC)
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(For Table C406.2.6.2(3) use text from Table C406.2.6.2(3) of the 2024 IECC)
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(For Table C406.2.6.2(4) use text from Table C406.2.6.2(4) of the 2024 IECC)
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(For Table C406.3(1) use text from Table C406.3(1) of the 2024 IECC)
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(For Table C406.3(2) use text from Table C406.3(2) of the 2024 IECC)
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(For Table C406.3(3) use text from Table C406.3(3) of the 2024 IECC)
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(For Table C406.3(4) use text from Table C406.3(4) of the 2024 IECC)


(For Table C406.3(5) use text from Table C406.3(5) of the 2024 IECC)
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(For Table C406.3(6) use text from Table C406.3(6) of the 2024 IECC)
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(For Table C406.3(7) use text from Table C406.3(7) of the 2024 IECC)
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(For Table C406.3(8) use text from Table C406.3(8) of the 2024 IECC)
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(For Table C406.3(9) use text from Table C406.3(9) of the 2024 IECC)
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(For Table C406.3.3 use text from Table C406.3.3 of the 2024 IECC)
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(For Table C406.3.7 use text from Table C406.3.7 of the 2024 IECC)
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(Step 2 -EN12305 AS)


SECTION C407
TOTAL SIMULATED BUILDING PERFORMANCE

[bookmark: _Hlk212661502]Note: This should be same as C407.1 of the 2024 IECC

C407.1 Scope. This section establishes criteria for compliance using total simulated building performance. The following systems and loads shall be included in determining the total simulated building performance: heating systems, cooling systems, service water heating, fan systems, lighting power, receptacle loads and process loads.
Exception: Energy used to recharge or refuel vehicles that are used for on-road and off-site transportation purposes.


[CE#311 AS]  



C407.2 Mandatory requirements.
Compliance with this section requires compliance with Sections C402.2.2.1, C402.5, C403.2, C404, C405.1, C405.2 and C405.4 through C405.9.
(Step 2 – EN11712 AS)

Revise Table C407.5.1(1) as follows:
[Rows not shown remain unchanged]

TABLE C407.5.1(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
	BUILDING COMPONENT CHARACTERISTICS
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	Roofs
	Solar absorptance: 0.75   Solar reflectance: 0.25
	As proposed

	Walls, above-grade
	Solar absorptance: 0.75   Solar reflectance: 0.25
	As proposed



Revise Table R405.5.2(1) as follows:
[Rows not shown remain unchanged]
TABLE R405.5.2(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
	BUILDING COMPONENT
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	Above-grade walls
	Solar absorptance = 0.75 Solar reflectance = 0.25
	As proposed

	Roofs
	Solar absorptance = 0.75 Solar reflectance = 0.25
	As proposed







(Step 2 – EN11766 AS)

Note: This should be same as C407.6.3 of the 2024 IECC

C407.6.3 Exceptional calculation methods. Where the simulation program does  not model a design, material or device of the proposed design , an exceptional calculation method shall be used where approved by the code official . Where there are multiple designs, materials or devices that the simulation program does not model, each shall be calculated separately and exceptional savings determined for each. The total exceptional savings shall   not constitute more than half of the difference between the baseline simulated building performance and the proposed simulated building performance. Applications for approval of an exceptional method shall include all of the following:
1.		Step-by-step documentation of the exceptional calculation method performed, detailed enough to reproduce the results.
2.	Copies of all spreadsheets used to perform the calculations.
3.		A sensitivity analysis of energy consumption where each of the input parameters is varied from half to double the value assumed.
4.		The calculations shall be performed on a time step basis consistent with the simulation program used.
5.	The performance rating calculated with and without the exceptional calculation method.

[CE#318 AS]





C408.2.2.1 Air systems balancing. Air system balancing shall be accomplished in a manner to first minimize throttling losses; then for fans with fan system power greater than 1 hp, fan speeds shall be adjusted to meet design flow conditions. Balancing procedures shall be in accordance with the National Environmental Balancing Bureau (NEBB) Procedural Standards, the Associated Air Balance Council (AABC) National Standards, the Testing, Adjusting and Balancing Bureau (TABB) in conjunction with the Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) TAB procedural guide, or equivalent procedures.
 

(Step 2 – EN11816 AM/A1 – 2nd comment period)


CHAPTER 5 [CE] EXISTING BUILDINGS



[bookmark: C502.2_Change_in_space_conditioning.][bookmark: _bookmark607]C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required to comply with Section C502.
Exceptions:
1.		Where the component performance alternative in Section C402.1.4 is used to comply with this section, the proposed UA shall be not greater than 110 percent of the target UA.
2.		Where the total simulated building performance option in Section C407 is used to comply with this section, the annual energy cost of the proposed design shall be not greater than 110 percent of the annual energy cost otherwise permitted by Section C407.3

[CE#328 AS]


CHAPTER 6 [CE] Reference Standards

See attached





















































RESIDENTIAL PROVISIONS

CHAPTER 1 [RE] SCOPE AND ADMINISTRATION


R101.2 Scope. This code applies to residential buildings, building sites and associated systems and equipment the design and construction of detached one- and two-family dwellings and multiple single-family dwellings (townhouses) and Group R-2, R-3 and R-4 buildings three stories or less in height above grade plane. 

R101.2.1 Appendices. Provisions in the appendices shall not apply unless specifically adopted

[RE#1 AS]


SECTION R103 
 CONSTRUCTION DOCUMENTS
R103.2.2 Solar-ready system. Where a solar-ready zone is provided, the construction documents shall indicate details for a dedicated roof area for the solar-ready zone, roof dead load, roof live load, ground snow load and the routing of conduit or prewiring from the solar-ready zone to an electrical service panel or plumbing from the solar-ready zone to a service water heating system
[RE#6 AS]

CHAPTER 2 [RE] DEFINITIONS
[bookmark: _Hlk182051275]LISTED. Equipment, materials, products or services included in a list published by an organization acceptable to the code official and concerned with evaluation of products or services that maintains periodic inspection of production of listed equipment or materials or periodic evaluation of services and whose listing states either that the equipment, material, product or service meets identified standards or has been tested and found suitable for a specified purpose. Terms that are used to identify listed equipment, products or materials include “listed,” “certified,” “classified” or other terms as determined appropriate by the listing organization.
[bookmark: _Hlk190621380](Step 2 - EN12172 AS)
Revise the definition of the term “Renovated building” to read as follows:
RENOVATED BUILDING. A residential or nonresidential building undergoing alteration that varies or changes insulation, HVAC systems, water heating systems or exterior envelope conditions, provided the estimated cost of renovation exceeds 30 percent of the assessed value of the structure. However, if the alteration is a result of the natural disaster that is the subject of a declaration of a state of emergency by the Governor, the estimated cost of the renovation must exceed 75 percent of the fair market value of the building before the natural disaster. 
(Code language for consistency with SB 180 – bill effective date – Upon becoming a law) 

Add new text as follows: 
COMMUNITY RENEWABLE ENERGY FACILITY: a facility that generates electricity energy with photovoltaic, solar thermal, geothermal energy, or wind energy systems, and is qualified as a community energy facility under applicable state and local utility statutes and rules. 
DEMAND RESPONSE SIGNAL. A signal that indicates a price or a request to modify electricity consumption for a limited time period.
DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal.
DIRECT OWNERSHIP. An off-site renewable energy system under the ownership or control of the building project owner. 
EMITTANCE. The ratio of the radiant heat flux emitted by a specimen measured on a scale from 0 to 1, where a value of 1 indicates perfect release of thermal radiation.
FUEL GAS. A natural gas, manufactured gas, liquified petroleum gas or a mixture of these.
GREEN RETAIL PRICING. A program by the retail electricity provider to provide 100 percent renewable energy to the building project owner.  
HEAT EXCHANGER. A device that transfers heat from one medium to another.
OCCUPANT SENSOR CONTROL.  An automatic control device that detects the presence or absence of people within an area and causes lighting, equipment or appliances to be regulated accordingly.
RENEWABLE ENERGY INVESTMENT FUND (REIF). A Fund established by a jurisdiction to accept payment from building project owners to construct or acquire interest in qualifying renewable energy systems, together with their associated RECS, on the building project owner’s behalf. 
RENEWABLE ENERGY POWER PURCHASE AGREEMENT (PPA). A financial arrangement between a renewable electricity generator and a purchaser wherein the purchaser pays for the system or guarantees a price to the generator for the project’s renewable generation. Also known as a “financial power purchase agreement” and “virtual power purchase agreement.”  
SPACE CONDITIONING. The treatment of air so as to control the temperature, humidity, filtration or distribution of the air to meet the requirements of a conditioned space.
SPACE CONDITIONING EQUIPMENT.  The heat exchangers, air-handling units, filter boxes and any apparatus installed in connection therewith used to provide space conditioning.
(Step 2 – EN12314 AM A1 – 2nd comment period)


CHAPTER 3 [RE] GENERAL REQUIREMENTS

[bookmark: _Hlk200028478]R303.1.3 Fenestration product rating.
 U-factors of fenestration products shall be determined as follows.
 
1.     For windows, doors and skylights, U-factor ratings shall be determined in accordance with NFRC 100.
2.     Where required, garage door U-factors shall be determined in accordance with either NFRC 100 or ANSI/DASMA 105.
U-factors shall be determined by an accredited, independent laboratory, and labeled and certified by the manufacturer as authorized by an NFRC-licensed independent certification and Inspection Agency (IA).
 
Products lacking such a labeled and certified U-factor shall be assigned a default U-factor from Table R303.1.3(1) or R303.1.3(2). The solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, andlabeled and certified by the manufacturer as authorized by an NFRC-licensed independent certification and Inspection Agency (IA). Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table R303.1.3(3). For Tubular Daylighting Devices, VTannual shall be measured and rated in accordance with ANSI/NFRC 203.

(Step 2 - EN11898 AM/A2 – 2nd comment period)
	

	 


CHAPTER 4 [RE] RESIDENTIAL ENERGY EFFICIENCY


Revise as follows:
R401.2 Compliance. Projects shall comply with one of the following:
1. Sections R401 through R404 and Section R407.
1. Section R405 and the provisions of Sections R401 through R404 labeled “Mandatory.”
1. An energy rating index (ERI) approach in Section R406.
[bookmark: _Hlk212723817](Step 2 – EN12314 AM A1 – 2nd comment period)

R401.2.1 Tropical zone.
Residential buildings in the tropical zone at elevations below 2,400 feet (731.5 m) above sea level shall be deemed to comply with this chapter where the following conditions are met: 
1. Not more than one-half of the occupied space is air conditioned.
2. The occupied space is not heated.
3. Solar, wind or other renewable energy source supplies not less than 80 percent of the energy for service water heating.
4. Glazing in conditioned space has a solar heat gain coefficient of less than or equal to 0.40, or has an overhang with a projection factor equal to or greater than 0.30.
5. Permanently installed lighting is in accordance with Section R404.
6. The exterior roof surface complies with one of the options in Table C402.3 or the roof/ceiling has insulation with an R-value of R-15 or greater. If present, attics above the insulation are vented and attics below the insulation are unvented.
7. Roof surfaces have a minimum slope of ¼ inch per foot of run. The finished roof does not have water accumulation areas.
8. Operable fenestration provides ventilation area equal to not less than 14 percent of the floor area in each room. Alternatively, equivalent ventilation is provided by a ventilation fan.
9. Bedrooms with exterior walls facing two different directions have operable fenestration.
10. Interior doors to bedrooms are capable of being secured in the open position.
11. A ceiling fan or ceiling fan rough-in is provided for bedrooms and the largest space that is not used as a bedroom.

(Step 2 – EN12328 A1 AM)

Add new exception 3 to Section R402.1 to read as follows:
3. Thermal efficiency standards for unvented attic and unvented enclosed rafter assemblies.
3.1 Unvented attic and unvented enclosed rafter assemblies that are insulated and air sealed with a minimum of R-20 air impermeable insulation meet the requirements of sections R402, if all of the following apply:
(a)  The building has a blower door test result of less than 3 ACH50.
(b) The building has a positive input ventilation system or a balanced or hybrid whole-house mechanical ventilation system.
(c) If the insulation is installed below the roof deck and the exposed portion of roof rafters is not already covered by the R-20 air-impermeable insulation, the exposed portion of the roof rafters is insulated by a minimum of R-3 air-impermeable insulation unless directly covered by a finished ceiling. Roof rafters are not required to be covered by a minimum of R-3 air impermeable insulation if continuous insulation is installed above the roof deck.
(d) All indoor heating, cooling, and ventilation equipment and ductwork is inside the building thermal envelope.
(Code language for consistency with HB 267 – bill effective date – July 1, 2025)

[bookmark: C402.6_Above-grade_wall_solar_reflectanc][bookmark: R401.4_Roof_solar_reflectance_and_therma][bookmark: R401.2.1_Tropical_zone._]


Row 2 in Table R402.4.1.1 should be modified as follows:
Column headed Air Barrier Criteria

The air barrier in any dropped ceiling/soffit shall be aligned with the insulation and any gaps in the air barrier shall be sealed. Access openings, drop down stairs or knee wall doors to unconditioned attic spaces shall be sealed.

Access openings, drop down stairs or knee wall doors to unconditioned attic spaces shall be sealed with gasketing materials that allow for repeated entrance over time.

Column headed Insulation Installation Criteria
The insulation in any dropped ceiling/soffit shall be aligned with the air barrier. Access hatches and doors shall be installed and insulated in accordance with Section R402.2.4.  Eave baffles shall be installed in accordance with Section R402.2.3.

(Step 2 – EN12297 AS)


[image: ]
TABLE R402.1.2 INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT
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(Step 2 – EN12136 AS)

R403.1.2 Programmable or “smart” thermostat (Prescriptive).
The thermostat controlling the primary heating or cooling system of the dwelling unit shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different times of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone heating temperatures down to 55°F (13°C) or zone cooling up to 85°F (29°C). The thermostat shall initially be programmed by the manufacturer with a heating temperature set point no higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C).
(Step 2 – EN 11714 A1 AM)

	




R403.5.1.1 Circulation systems.
	Heated water circulation systems shall be provided with a circulation pump. The system return pipe shall be a dedicated return pipe or a cold water supply pipe. Gravity and thermosyphon circulation systems shall be prohibited. Controls for circulating hot water system pumps shall start the pump based on the identification of a demand for hot water within the occupancy. The controls shall automatically turn off the pump when the water in the circulation loop is at the desired temperature and when there is no demand for hot water. Supply and return piping mains in circulation and recirculation systems other than cold water pipe demand recirculation systems shall have a minimum 1/2 “ thickness insulation.

	 




	 (Step 2 – EN11711 AM A2/G3 - 2nd comment period)

R403.6.3 Testing. Mechanical ventilation systems shall be tested and verified to provide the minimum ventilation flow rates required by Section R403.6, in accordance with ANSI/RESNET/ICC 380. Where required by the code official, testing shall be conducted by an approved third party. A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
Exceptions:
0. Kitchen range hoods that are ducted to the outside with ducting having a diameter of 6 inches (152 mm) or larger, a length of 10 feet (3028 mm) or less, and not more than two 90-degree (1.57 rad) elbows or equivalent shall not require testing.
0. A third-party test shall not be required where the ventilation system has an integrated diagnostic tool used for airflow measurement, and a user interface that communicates the installed airflow rate.
0. Where tested in accordance with Section R403.6.4, testing of each mechanical ventilation system is not required.
R403.6.4 Unit sampling. For buildings with eight or more dwelling units or sleeping units, the mechanical ventilation systems in the greater of seven units or 20 percent of the total units shall be tested. Tested systems shall include systems in a top floor unit, systems in a ground floor unit, systems in a middle floor unit, and the systems in the dwelling unit or sleeping unit with the largest conditioned floor area. Where buildings have fewer than eight dwelling units or sleeping units, the mechanical ventilation systems in each unit shall be tested. Where the ventilation flow rate of a mechanical ventilation system is less than the minimum permitted rate, corrective actions shall be taken and the system retested until it passes. For each tested dwelling unit or sleeping unit system with a ventilation flow rate lower than the minimum permitted, three additional systems, including the corrected system, shall be tested.
R403.6.5 Intermittent exhaust control for bathrooms and toilet rooms. Where an exhaust system serving a bathroom or toilet room is designed for intermittent operation, the exhaust system controls shall include one or more of the following:
1. A timer control with one or more delay setpoints that automatically turns off exhaust fans when the selected setpoint is reached. Not fewer than one delay-off setpoint shall be 30 minutes or less.
1. An occupant sensor control with one or more delay setpoints that automatically turns off exhaust fans in accordance with the selected delay setpoint after all occupants have vacated the space. Not fewer than one delay-off setpoint shall be 30 minutes or less.
1. A humidity control with an adjustable setpoint ranging between 50 percent or more and 80 percent or less relative humidity that automatically turns off exhaust fans when the selected setpoint is reached.
1. A contaminant control that responds to a particle or gaseous concentration and automatically turns off exhaust fans when a design setpoint is reached.
Manual off functionality shall not be used in lieu of the minimum setpoint functionality required by this section.
Exception: Bathroom and toilet room exhaust systems serving as an integral component of an outdoor air ventilation system or a whole-house mechanical ventilation system.

(Step 2 – EN 12304 AS)
R403.7.1 Equipment sizing (Mandatory).
Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on the equipment loads calculated in accordance with ACCA Manual J or other approved heating and cooling calculation methodologies, based on building loads for the directional orientation of the building. The manufacturer and model number of the outdoor, and indoor units (if split system) and any supplementary units shall be submitted along with the sensible and total cooling capacities at the design conditions described in Section R302.1. This Code does not allow designer safety factors, provisions for future expansion or other factors that affect equipment sizing. System sizing calculations shall not include loads created by local intermittent mechanical ventilation such as standard kitchen and bathroom exhaust systems. New or replacement heating and cooling equipment shall have an efficiency rating equal to or greater than the minimum required by federal law for the geographic location where the equipment is installed.
(no change to remaining section)

 (Step 2 – EN 12250 AS)


R403.7.1.1 Cooling equipment capacity.
Cooling only equipment shall be selected so that its total capacity is not less than the calculated total load but not more than 1.15 times greater than the total load calculated according to the procedure selected in Section R403.7, or the closest available size provided by the manufacturer’s product lines. The corresponding latent capacity of the equipment shall not be less than the calculated latent load. in accordance with R403.7.1 according to one of the following: 
A.   In accordance with ACCA Manual S, the total capacity shall not be less than the calculated total load but not more than:
a. 1.15 times greater than the total load for single stage equipment
b.1.20 times greater than the total load for two stage equipment or
c. 1.30 times greater than the total load for for multi-stage equipment.
The closest available size provided by the manufacturer’s product lines shall be permitted. The corresponding latent capacity of the equipment shall not be less than the calculated latent load.
In accordance with ACCA Manual S, the sensible capacity shall not be less than calculated sensible load but not more than 1.20 times greater than the sensible load. The corresponding latent capacity of the equipment shall not be less than the calculated latent load.
C.    For sizing based on Manual J, a supplementary unit shall be permitted to be permanently installed to meet the calculated latent load. The total capacity of the primary unit shall not be less than the calculated total load but not more than 1.15 times greater than the total load. The corresponding latent capacity of the primary unit plus supplementary unit shall not be less than the calculated latent load. The efficiency rating of the supplementary unit shall be included as proposed per Table R405.5.2.(1) and R406.4. When a supplementary unit is used to meet the calculated latent load, the following notice shall be installed on the air handler unit:
YOUR AIR-CONDITIONING SYSTEM HAS A PERMANENTLY INSTALLED SUPPLEMENTARY UNIT FOR PROPER, EFFICIENT, COMFORTABLE AND ECONOMIC OPERATION. YOU MUST ENSURE THAT REGULAR MAINTENANCE IS PERFORMED AS FOLLOWS______________________. WHEN YOUR HVAC UNIT IS REPLACED, THE HVAC LICENSEE MUST ACCOUNT FOR THE PERFORMANCE OF THIS SUPPLEMENTARY UNIT WHEN DETERMINING THE PROPER REPLACEMENT SELECTION.  THE LICENSEE HAS THE OPTION TO SELECT A SINGLE AIR CONDITIONING UNIT THAT IS CAPABLE O HANDLING THE FULL TOTAL LOAD OR TO CONTINUE TO ADD A SUPPLEMENTARY UNIT FOR YOUR HOUSE.
 
(no change to remaining section)

 (Step 2 – EN 12243 AS)





Revise Section R403.12 to read as follows:
R403.12 Residential pools and permanent residential spas. Residential swimming pools and permanent residential spas that are accessory to detached one- and two-family dwellings and townhouses three stories or less in height above grade plane and that are available only to the household and its guests shall be in accordance with APSP PHTA -15.
Supplement 4 – Errata  
[bookmark: _Hlk212725995]
	  
Revise Section R403.3.3 as follows:
R403.3.3 Duct testing (Mandatory).
Ducts shall be pressure tested to determine air leakage by one of the following methods:
 
1.       Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the system, including the manufacturer’s air handler enclosure if installed at the time of the test. All registers shall be taped or otherwise sealed during the test.
2.       Postconstruction test: Total leakage shall be measured with a pressure differential of 0.1 inch w.g. (25 Pa) across the entire system, including the manufacturer’s air handle enclosure. Registers shall be taped or otherwise sealed during the test.
Exceptions:
1. A duct leakage test shall not be required where the ducts and air handlers are located entirely within the building thermal envelope.
2.       Duct testing is not mandatory for buildings complying by Section R405 of this code. Duct leakage testing is required for Section R405 compliance where credit is taken for leakage, and a duct air leakage Qn to the outside of less than 0.080 (where Qn = duct leakage to the outside in cfm per 100 square feet of conditioned floor area tested at 25 Pascals) is indicated in the compliance report for the proposed design.
A written report of the results of the test shall be signed by the party conducting the test and provided to the code official.
Strike Section R405.2.3:
R405.2.3 Duct air leakage testing.
In cases where duct air leakage lower than the default Qn to outside of 0.080 (where Qn = duct leakage to the outside in cfm per 100 square feet of conditioned floor area tested at 25 Pascals) is specified for the proposed design, testing in accordance with Section R403.3.2 shall verify a duct air leakage rate not exceeding the leakage rate of the proposed design. Otherwise, in accordance with Section R403.3.3, duct testing is not mandatory for buildings complying by Section R405.
Revise Table R405.5.2(1) as follows:
TABLE R405.5.2(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
	BUILDING COMPONENT
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	Thermal distribution systems
	Distribution system efficiency: 0.88
	Thermal distribution system efficiency shall be as tested in accordance with ANSI/RESNET/ICC 380, or if not tested per testing exception in Section R403.3.3, shall be modeled as a Qn to outside of 0.060 for ducted systems. or if not tested, shall be modeled as a Qn to outside of 0.080 for ducted systems. Hydronic and ductless systems shall be as specified in Table R405.5.2(2). Hydronic and ductless systems shall be as specified in Table R405.5.2(2) if not tested.

	
	Duct location: entirely within the building thermal envelope
	As proposed, except if located in unvented attic with insulation at the roof deck, the location shall be the attic.

	
	Air handler location: entirely within the building thermal envelope
	As proposed, except if located in unvented attic with insulation at the roof deck, the location shall be the attic.

	
	Duct insulation: R-6
	As proposed



(Step 2 – EN12140 AM with A1 and A2 – 2nd comment period)



TABLE R405.5.2(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
	BUILDING COMPONENT
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	Above-grade walls
	Solar absorptance = 0.75 Solar reflectance = 0.25
	As proposed

	Roofs
	Solar absorptance = 0.75 Solar reflectance = 0.25
	As proposed



(Step 2 – EN11766 AS)



[bookmark: _Hlk190622962]
R405.3 Performance-based compliance.
Compliance based on simulated energy performance requires that a proposed residence (proposed design) be shown to have annual total normalized Modified Loads that are less than or equal to 95 85 percent of the annual total loads of the standard reference design as calculated in accordance with Appendix RC of this standard.
	


[bookmark: _Hlk206869558](Step 2 – EN12135 A1 AM Plus A2- 2nd comment period)


#3 FBC Mod #12135

Table R405.5.2(1)
SPECIFICATONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Portions of the table not show remain unchanged.

	BUILDING COMPONENT
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	
	Foundation wall U-factor and slab F-factor: as specified in Table R402.1.2.
	

	Opaque doors
	Area: 40 ft2.
	As proposed.

	
	Orientation: North.
	As proposed.

	
	U-factor: same as fenestration as specified in Table R402.1.2 .
	As proposed.

	Vertical fenestration other than opaque doors
	Total areah =
(a) The proposed glazing area, where the proposed glazing area is less than 15 percent of the conditioned floor area.
(b) 15 percent of the conditioned floor area, where the proposed glazing area is 15 percent or more of the conditioned floor area.
	As proposed.

	
	Orientation: equally distributed to four cardinal compass orientations (N, E, S & W).
	As proposed.

	
	U-factor: as specified in Table R402.1.2.
	As proposed.

	
	SHGC: as specified in Table R402.1.2 except for climate zones without an SHGC requirement, the SHGC shall be equal to 0.40.
	As proposed.

	
	Interior shade fraction: 0.92 – (0.21 × SHGC for the standard reference design).
	Interior shade fraction: 0.92 – (0.21 × SHGC as proposed).

	
	External shading: none
	As proposed.

	Skylights
	None
Total areah =
(a) The proposed skylight area, where the proposed skylight area is less than 16 ft2.
(b) 16 ft2, where the proposed skylight area is 16 ft2t or greater.
Orientation: As proposed.
U-factor: as specified in Table R402.1.2.
SHGC: as specified in Table R402.1.2 except for climate zones without an SHGC requirement, the SHGC shall be equal to 0.40.
	As proposed.







(Step 2 – EN12135 A1 AM/A3- 2nd comment period – In addition to the original mod/Commission/Comment 12/9/2025)




Amend Section R405.5.3.4 as follows:
R405.5.3.4 Maximum fenestration SHGC. The Proposed Design must have either an area-weighted average maximum fenestration SHGC of 0.540 or window area-weighted average overhang depth of 4.0 feet or greater (all conditioned space windows must be included in the calculation). The area-weighted average maximum fenestration U-factor permitted using tradeoffs from Section R402.1.5 or R405 shall be 0.48 in Climate Zones 4 and 5 and 0.40 in Climate Zones 6 through 8 for vertical fenestration, and 0.75 in Climate Zones 4 through 8 for skylights. The area-weighted average maximum fenestration SHGC permitted using tradeoffs from Section R405 in Climate Zones 1 through 3 shall be 0.540.
(Step 2 – EN12138 AS)


R405.7.2 Installation criteria for homes claiming the cool roof option. The cool roof option may be claimed where the roof to be installed has a tested solar reflectance of greater than 4 percent when evaluated in accordance with ASTM methods C1549, E903, E1918, or ANSI/CRRC S100E 903, C 1549, E 1918 or CRRC Method #1. Emittance values provided by the roofing manufacturer in accordance with ASTM C1371 shall be used when available. In cases where the appropriate data are not known, emittance shall be the same as the Standard Reference Design. Testing of a qualifying sample of the roofing material shall be performed by an approved independent laboratory with these results provided by the manufacturer. 

[bookmark: _Hlk190623204](Step 2 – EN11739 AS)

R405.7.2 Installation criteria for homes claiming the cool roof option.
The cool roof option may be claimed where the roof to be installed has a tested solar reflectance of greater than 4 percent when evaluated in accordance with ASTM methods E-903, C-1549, E-1918 or ANSI/CRRC S100 Method #1. Emittance values provided by the roofing manufacturer in accordance with ASTM C1371 shall be used when available. In cases where the appropriate data are not known, emittance shall be the same as the Standard Reference Design. Testing of a qualifying sample of the roofing material shall be performed by an approved independent laboratory with these results provided by the manufacturer.

(Step 2 – EN12156 AS)

R405.7.9 Installation criteria for homes claiming the programmable thermostat option. The dedicated programmable thermostat option may be used for the installation of a programmable or “smart” thermostat. The thermostat controlling the primary heating or cooling system of the dwelling unit shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different times of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone heating temperatures down to 55°F (13°C) or zone cooling up to 85°F (29°C). The thermostat shall initially be programmed by the manufacturer with a heating temperature set point no higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C). 

Changes to TABLE R405.5.2(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS (no changes to other sections of the table):
	BUILDING COMPONENT
	STANDARD REFERENCE DESIGN
	PROPOSED DESIGN

	Thermostat 	
	Type: Manual, cooling temperature setpoint = 75°F; Heating temperature setpoint = 72°F
	Non-programmable: Same as standard reference

Programmable: offset 2ºF from 11 p.m. to 5 a.m. and 1ºF from 5 a.m. to 6 a.m. for heating, and offset 2ºF from 9 a.m. to 2 p.m. and 1ºF from 2 p.m. to 3 p.m. for cooling





 (Step 2 – EN 11714 A1 AM)


R406.4 ERI-based compliance.
The ERI for the rated design shall be determined in accordance with ANSI/RESNET/ICC 301, including Addendum A-2019 A-2022, and Addendum B-2022 and be shown to have an ERI less than or equal to the appropriate value listed in Table R406.4.
Exception: ERI-based compliance shall not be used for guest suites without kitchens.
[No change to table as part of this modification]

[bookmark: _Hlk191382264](Step 2 – EN 12343 AS)

[New Section R407]
SECTION R407
ADDITIONAL EFFICIENCY REQUIREMENTS
R407.1 Scope. This section provides additional efficiency measures and credits required to comply with Section R401.2 Item 1. 
R407.2 Additional energy efficiency credit requirements. Residential buildings shall earn not less than 10 credits from not less than two measures specified in Table R407.2. Five additional credits shall be earned for dwelling units with more than 5,000 square feet (465 m2) of living space located above grade plane. To earn credit as specified in Table R407.2 for the applicable climate zone, each measure selected for compliance shall comply with the applicable subsections of Section R407. Each dwelling unit or sleeping unit shall comply with the selected measure to earn credit. Interpolation of credits between measures shall not be permitted.
TABLE R407.2—CREDITS FOR ADDITIONAL ENERGY EFFICIENCY
	MEASURE NUMBER
	

MEASURE DESCRIPTION

	
	
	Climate Zone 1
	Climate Zone 2

	R407.2.1.1(1)
	> 10% reduction in total UA
	1
	1

	R407.2.1.1(2)
	> 20% reduction in total UA
	2
	4

	R407.2.1.2
	U-factor and SHGC for vertical fenestration per Table R407.2.1.2
	1
	1

	R407.2.1.3
	Roof solar reflectance index (roof is above an uncondi- tioned space connected to conditioned space or above a conditioned space)
	5
	5

	R407.2.2(1)a
	High Performance Cooling with electric resistance heating 
	5
	N/A

	R407.2.2(2)a
	High Performance Gas furnace and cooling
	5
	5

	R407.2.2(3) a
	High Performance Heat pump (Option 1: 15.2 SEER2 / 7.8 HSPF2)
	6
	4

	R407.2.2(4) a
	High Performance Heat pump (Option 2: 16.5 SEER2 / 8.2 HSPF2)
	 9
	 9

	R407.2.3(1 or 2)c
	Efficient water heating
	 6
	 6

	R407.2.3(3)
	Efficient heat pump water heater exhausted to conditioned space 
	9
	9

	R407.2.3(4)(a)c
	Solar hot water heating system (Option 1)
	13
	13

	R407.2.3(4)(b)c
	Solar hot water heating system (Option 2)
	10
	9

	R407.2.3.1b
	Compact hot water distribution
	2
	2

	R407.2.4(1)b
	Ductless or hydronic thermal distribution
	3
	4

	R407.2.4(2)b
	≥ 80% of ductwork inside conditioned space
	2
	3

	R407.2.5
	Renewable energy measures
	17
	16

	R407.2.6b
	Demand responsive thermostat
	1
	1

	R407.2.7
	Whole-home lighting control
	1
	1



a. Where multiple heating or cooling systems are installed, credits shall be determined using a weighted average of the square footage served by each system.
b. Where the measure is selected, each dwelling unit and sleeping unit must comply with the measure.
c. Where the measure is selected, each dwelling unit shall be served by a water heater meeting the applicable requirements. Where multiple service water heating systems are installed, credits shall be determined using a weighted average of the square footage served by each system.

R407.2.1 Enhanced building thermal envelope options. The building thermal envelope shall comply with one or more of the following:
1. Section R407.2.1.1 or R407.2.1.2. Credit shall be permitted from only one measure.
1. Section R407.2.1.3.
1. Section R407.2.1.4.
R407.2.1.1 Enhanced building thermal envelope performance. The total building thermal envelope UA shall be calculated for the proposed building in accordance with Section R402.1.5 and shall be reduced by not less than the percentage indicated in Table R407.2 in comparison to the reference building.
R407.2.1.2 Improved fenestration. The area weighted average U-factor and SHGC of all vertical fenestration shall be equal to or less than the values specified in Table R407.2.1.2.

	TABLE R407.2.1.2—IMPROVED FENESTRATION

	CLIMATE ZONE
	U-FACTOR
	SHGC

	1
	0.32
	0.23

	2
	0.30
	0.23



R407.2.1.3 Roof solar reflectance index. Residential roofs shall earn credit for Table R407.2 measure numbers R407.2.1.3 where the 3-year-aged solar reflectance index (SRI) is greater than or equal to 50. To earn credit, not less than 90 percent of the roof area shall comply. 
The 3-year-aged SRI shall be determined in accordance with ASTM E1980 using a convection coefficient of 2.1 Btu/h × ft2 × °F (12 W/m2 × K). Calculation of aged SRI shall be based on 3-year-aged solar reflectance values tested in accordance with ASTM C1549, ASTM E903, ASTM E1918 or CRRC S100 and 3-year-aged thermal emittance values tested in accordance with ASTM C1371, ASTM E408 or CRRC S100.
R407.2.1.3.1 Aged solar reflectance. Where a tested 3-year-aged solar reflectance value is not available, an assigned value shall be determined in accordance with Equation 4-1.
Equation 4-1 Raged = [0.2 + 0.7(Rinitial – 0.2)] 
where:
Raged = The aged solar reflectance.
Rinitial = The initial solar reflectance determined in accordance with ASTM C1549, ASTM E903, ASTM E1918 or CRRC S100.

R407.2.2 More efficient HVAC equipment performance options. Heating and cooling equipment shall meet one of the following measures as applicable for the climate zone where heating and cooling efficiencies are represented by Annual Fuel Utilization Efficiency (AFUE), Coefficient of Performance (COP), Energy Efficiency Ratio (EER and EER2), Heating Season Performance Factor (HSPF2) and Seasonal Energy Efficiency Ratio (SEER2). Where multiple heating or cooling systems are installed serving different zones, credits shall be earned based on the weighted average of square footage of the zone served by the system.
1.  Cooling: Greater than or equal to 15.2 SEER2 air conditioner with electric resistance heating.
2.  Gas furnace and cooling: Greater than or equal to 90 percent AFUE fuel gas furnace and 15.2 SEER2 air conditioner.
3.  Heat pump (Option 1): Greater than or equal to 7.8 HSPF2, 15.2 SEER2 air source heat pump.
4.  Heat pump (Option 2): Greater than or equal to 8.2 HSPF2, 16.5 SEER2 air source heat pump. 

R407.2.3 Reduced energy use in service water-heating options. For measure numbers R407.2.3(1) through R407.2.3(3), the installed hot water system shall meet one of the Uniform Energy Factors (UEF) in Table R407.2.3. For measure number 407.2.3(4) the installed hot water system shall meet the appropriate Solar Uniform Energy Factor (SUEF) in Table R407.2.3. For measure number R407.2.3.1, the hot water distribution system shall comply with Section R407.2.3.1. 

	TABLE R407.2.3—SERVICE WATER HEATING EFFICIENCIES

	MEASURE NUMBER
	WATER HEATER
	SIZE AND DRAW PATTERN
	TYPE
	EFFICIENCY

	R407.2.3(1)
	Gas-fired instantaneous water heaters
	All storage volumes, medium or high
	—
	UEF ≥ 0.86

	R407.2.3(2)
	Electric water heaters
	All storage volumes, low, medium, or high
	HPWH
	UEF ≥ 3.0

	R407.2.3(3)
	Electric water heaters 
	All storage volumes, low, medium, or high
	HPWH exhausted to conditioned space
	UEF ≥ 3.0

	R407.2.3(4)(a)
	Solar water heaters (Option 1)
	All storage volumes, all draw patterns
	Electric backup
	SUEF ≥ 3.00

	R407.2.3(4)(b)
	Solar water heaters (Option 2)
	All storage volumes, all draw patterns
	Gas backup
	SUEF ≥ 1.80

	For SI: 1 British thermal unit per hour = 0.2931 W.
UEF = Uniform Energy Factor, Et = Thermal Efficiency, COP = Coefficient of Performance.



R407.2.3.1 Compact hot water distribution system option. The pipe shall store not more than 16 ounces (0.47 L) of water between the nearest source of heated water and the termination of the fixture supply pipe when calculated using Section R407.2.3.1.1. Where the source of heated water is a circulation loop, the loop shall be primed with a demand recirculation water system that complies with Section R403.5.2. There shall be a dedicated return line for the loop that begins after the branch to the last fixture on the supply portion of the loop and runs back to the water heater.

	TABLE R407.2.3.1—INTERNAL VOLUME OF VARIOUS WATER DISTRIBUTION TUBING

	OUNCES OF WATER PER FOOT OF TUBE

	Nominal Size (inches)
	Copper Type M
	Copper Type L
	Copper Type K
	CPVC CTS SDR 11
	CPVCSCH 40
	CPVCSCH 80
	PE-RT SDR 9
	Composite ASTM F1281
	PEX CTS SDR 9

	33/8
	1.06
	0.97
	0.84
	N/A
	1.17
	—
	0.64
	0.63
	0.64

	1/2
	1.69
	1.55
	1.45
	1.25
	1.89
	1.46
	1.18
	1.31
	1.18

	3/4
	3.43
	3.22
	2.90
	2.67
	3.38
	2.74
	2.35
	3.39
	2.35

	1
	5.81
	5.49
	5.17
	4.43
	5.53
	4.57
	3.91
	5.56
	3.91

	1 1/4
	8.70
	8.36
	8.09
	6.61
	9.66
	8.24
	5.81
	8.49
	5.81

	1 1/2
	12.18
	11.83
	11.45
	9.22
	13.20
	11.38
	8.09
	13.88
	8.09

	2
	21.08
	20.58
	20.04
	15.79
	21.88
	19.11
	13.86
	21.48
	13.86

	For SI: 1 foot = 304.8 mm, 1 inch = 25.4 mm, 1 liquid ounce = 0.030 L, 1 ounce per square foot = 305.15 g/m2. N/A = Not Available.



R407.2.3.1.1 Water volume determination. The water volume in the piping between a source of heated water and the termination of a fixture supply shall be calculated in accordance with this section. Water heaters, circulating water systems and heat trace temperature maintenance systems shall be considered to be sources of heated water. The volume shall be the sum of the internal volumes of pipe, fittings, valves, meters and manifolds between the nearest source of heated water and the termination of the fixture supply pipe. The volume in the piping shall be determined from Table R407.2.3.1. The volume contained within fixture shutoff valves, within flexible water supply connectors to a fixture fitting and within a fixture fitting shall not be included in the water volume determination. Where heated water is supplied by a recirculating system or heat-traced piping, the volume shall include the portion of the fitting on the branch pipe that supplies water to the fixture.

R407.2.4 More efficient thermal distribution system options. The thermal distribution system shall comply with one of the following:
0. The ductless thermal distribution system or hydronic thermal distribution system is located completely on the conditioned side of the building thermal envelope.
0. The space conditioning equipment is located inside conditioned space and not less than 80 percent of ductwork is located completely inside conditioned space. 

R407.2.5 Renewable energy. Renewable energy resources shall be permanently installed and have the rated capacity to produce not less than the wattage of renewable energy per square foot of conditioned floor area indicated in Table R407.2.5. Off-site renewable energy shall meet all the requirements of Sections R407.2.5.1 through R407.2.5.3.

Table R407.2.5 ON-SITE AND OFF-SITE RENEWABLE ENERGY PROCUREMENT REQUIREMENTS 
	LOCATION 
	REQUIRED RATED PROCURED WATTS PER CONDITIONED SQUARE FOOT OF DWELLING UNIT

	On-site Renewable Energy System
	1.00

	Off-site Procurement
	1.33



R407.2.5.1 Off-Site Procurement.
The building owner shall procure and be credited for the total amount of off-site renewable energy procured by one of the following sources:
1. Community renewable energy facility.
1. Renewable energy power purchase agreement.
1. Direct ownership.
1. Renewable energy investment fund.
1. Green retail pricing.
1. The energy source shall produce electricity from solar or wind energy.
Exceptions:

1. Captured methane from feed lots and landfills are permitted to be used to generate electricity for the purposes of this section.
1. Hydropower from new generation capacity on a non-impoundment or new generation capacity on an existing impoundment that meets one of the following conditions:
1.  The hydropower facility complies with the Low Impact Hydropower Certification Handbook and is certified by a nationally recognized accreditation organization.
1.  The hydropower facility complies with UL 2854 and is certified by an organization that has the standard in its ISO/IEC 17065 scope of accreditation.
1.  The hydropower facility consists of a turbine in a pipeline or a turbine in an irrigation canal.
For facilities falling under these exceptions, only output generated during the period of certification is eligible for RECs sale in accordance with the provisions of this section. Renewables from new impoundments of water are not eligible.

R407.2.5.1.1 The generation source shall be located where the energy can be delivered to the building site by any of the following:
1. Direct connection to the off-site renewable energy facility.
1. The local utility or distribution entity.
1. An interconnected electrical network where energy delivery capacity between the generator and the building site is available. (Informative Note: Examples of interconnected electrical networks include regional power pools and regions served by independent system operators or regional transmission organizations.)
R407.2.5.2 Off-Site Contract.
The renewable energy shall be delivered or credited to the site of the building under an energy contract duration of not less than 15 years. The contract shall be structured to survive a partial or full transfer of ownership of the building property. The total required off-site renewable energy shall be procured in equal installments over the duration of the off-site contract.

R407.2.5.3 Renewable Energy Certificate (REC) Documentation.
The property owner or owner’s authorized agent shall demonstrate that where RECs are associated with off-site renewable energy production required by Sections R407.2.5.1 through R407.2.5.3, the following criteria shall be met:
1. The RECs shall be retained and retired by or on behalf of the property owner or tenant for a period of not less than 15 years or the duration of the contract in Section R407.2.5.2, whichever is less.
1. The RECs shall be created within a 12-month period of the use of the REC.
1. The RECs represent a generating asset constructed not more than 5 years before the issuance of the certificate of occupancy.

R407.2.6 Demand response. The thermostat controlling the primary heating or cooling system of each dwelling unit shall be provided with a demand responsive control capable of communicating with the Virtual End Node (VEN) using a wired or wireless bi-directional communication pathway that provides the occupant the ability to voluntarily participate in utility demand response programs, where available. The thermostat shall be capable of executing the following actions in response to a demand response signal:
1. Automatically increasing the zone operating cooling set point by the following values: 1°F (0.5°C), 2°F (1°C), 3°F (1.5°C) and 4°F (2°C).
1. Automatically decreasing the zone operating heating set point by the following values: 1°F (0.5°C), 2°F (1°C), 3°F (1.5°C) and 4°F (2°C).
Thermostats controlling single-stage HVAC systems shall comply with Section R407.2.8.1. Thermostats controlling variable capacity systems shall comply with Section R407.2.8.2. Thermostats controlling multistage HVAC systems shall comply with either Section R407.2.8.1 or R407.2.8.2. Where a demand response signal is not available, the thermostat shall be capable of performing all other functions.
R407.2.6.1 Single-stage HVAC system controls. Thermostats controlling single-stage HVAC systems shall be provided with a demand responsive control that complies with one of the following:
1. Certified OpenADR 2.0a VEN, as specified under Clause 11, Conformance.
1. Certified OpenADR 2.0b VEN, as specified under Clause 11, Conformance.
1. Certified by the manufacturer as being capable of responding to a demand response signal from a certified OpenADR 2.0b VEN by automatically implementing the control functions requested by the VEN for the equipment it controls.
1. IEC 62746-10-1.
1. The communication protocol required by a controlling entity, such as a utility or service provider, to participate in an automated demand response program.
1. The physical configuration and communication protocol of CTA 2045-A or CTA-2045-B.

R407.2.6.2 Variable-capacity and two-stage HVAC system controls. Thermostats controlling variable-capacity and two-stage HVAC systems shall be provided with a demand responsive control that complies with the communication and performance requirements of AHRI 1380.

R407.2.7 Whole-home lighting control. The dwelling unit shall have a manual control by the main entrance that turns off all the permanently installed interior lighting or a lighting control system that has the capability to turn off all permanently installed interior lighting from remote locations.
Exceptions:
0. Up to 5 percent of the total lighting power may remain uncontrolled.
0. Spaces where lighting is controlled by a count-down timer or occupant sensor control.
1. 
(Step 2 – EN12314 AM A1 – 2nd comment period)



CHAPTER 5 [RE] EXISTING BUILDINGS

Revise as follows:

R502.1.1.2 Heating and cooling systems.

New heating, cooling and duct systems that are part of the addition shall comply with Sections R403.1, R403.2, R403.3, R403.5, and R403.6, and R403.7.

Exception: Where ducts from an existing heating and cooling system are extended to an addition, duct systems with less than 40 linear feet (12.19 m) in unconditioned spaces shall not be required to be tested in accordance with Section R403.3.3.

(Step 2 – EN 12319 AS)


CHAPTER 6 [RE] Reference Standards

See attached
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(Step 2 – EN12327 AS)
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submeters  W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting       C406.2.3.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.6   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.4    2    2    2    2    2    1    2    1    1    2    1    1    2    2    1    2    2    2    3   C406.2.5.1    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x   L02   dimming   &  tuning   C406.2.5.2   2   2   2   2   2   2   2   2   2   2   2   2   1   2   1   1   1   1   x   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06    Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3    2    2    2    2    2    2    2    2    2    1    1    1    1    1    1    1    1    1    x     C406.2.5.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.6    3    3    3    3    3    3    3    3    3    2    2    2    2    2    2    1    2    1    1   C406.2.6.1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2   24   26   28   27   28   29   27   29   32   26   28   29   24   26   28   21   23   19   17       C406.2.6.3   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   Q04     Fault  detection   C406.2.6.4   3   2   2   2   2   2   2   2   1   2   2   1   2   2   2   3   2   3   4  


image32.emf
DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE  C406.2(6)   BASE   ENERGY CREDITS   FOR   GROUP M  OCCUPANCIES a     ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE ZONE  0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A       5B   5C   6A    6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   C406.2.1.4   C406.2.1.5   C406.2.1.6   C406.2.2.1   C406.2.2.2   C406.2.2.3   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat  pump   water  heater   W03   Efficient  gas   water  heater   W04   SHW  pipe   insulation   Point of  use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.  valves   W07   SHW   heat   trace   system   W08   SHW   submeters   b   C406.2.3.3   c   C406.2.3.4  

14  14  8  13  7  9  20  15  1  35  18  28  41  37  40  43  44  46  31  

3  3  2  2  3  3  19  3  1  44  6  11  56  13  6  64  44  43  19  

8  6  5  7  7  7  18  16  4  19  18  20  21  22  23  24  26  24  30  

64  65  48  62  13  15  23  18  4  27  21  27  25  24  25  23  24  24  16  

4  3  3  3  4  4  6  5  2  7  5  7  7  5  7  10  10  3  3  

31  30  26  28  23  21  23  20  14  27  21  22  29  25  23  32  28  30  33  

x  x  x  x  x  x  10  3  1  19  8  15  26  17  18  29  24  27  31  

10  9  7  7  5  4  2  2  1  1  2  1  1  1  1  x  x  x  x  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

48  48  42  47  40  38  66  46  31  98  61  82  120  91  90  134  115  125  141  

12  13  16  15  18  20  19  21  26  17  21  21  16  19  21  13  16  15  13  

3  3  4  3  4  5  5  5  7  5  6  6  4  5  6  4  4  4  4  

6  7  8  8  10  10  10  11  14  9  11  11  8  10  11  7  8  8  7  

3  3  4  4  4  4  4  4  5  4  4  5  4  4  5  4  4  4  4  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  

4  4  4  4  5  5  5  5  6  5  5  6  5  5  6  5  5  5  5  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  
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W09   SHW  flow   reduction   W10   Shower  heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.6   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.4    5    5    5    5    5    5    5    5    5    5    5    5    5    5    5    5    5    5    5   C406.2.5.1    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x   L02   dimming   &  tuning   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light  control   L06    Light   power   reduction   Q01   Efficient  elevator   Commercial   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   Q04     Fault  detection   C406.2.6.4   3   2   2   2   2   2   2   2   1   2   2   1   2   2   2   3   2   3   4  

C406.2.5.2  9  9  11  10  12  13  11  13  15  9  12  11  7  9  10  5  7  5  3  

C406.2.5.3  9  9  11  10  12  13  12  13  15  10  12  11  7  10  11  6  8  5  4  

C406.2.5.4  12  13  15  14  16  17  15  16  20  11  14  13  9  12  11  8  10  10  8  

C406.2.5.5  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.2.5.6  12  12  14  14  15  16  12  15  19  8  12  9  6  10  7  6  7  6  5  

C406.2.6.1  3  3  4  3  4  4  4  4  5  3  4  4  3  4  4  3  3  3  2  

C406.2.6.2  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

  C406.2.6.3    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  
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DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot  Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE   C406.2(7)   BASE   ENERGY   CREDITS   FOR   GROUP   E   OCCUPANCIES a     ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   E03   Reduced   air   leakage   E04     Add   roof  insulation   E05     Add   wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   C406.2.1.4   C406.2.1.5   C406.2.1.6   C406.2.2.1   C406.2.2.2   C406.2.2.3   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.   valves   W07   SHW   heat   trace   system   b   C406.2.3.3   c   W08   SHW   C406.2.3.4  

8  18  7  19  12  13  20  17  11  24  20  17  33  32  29  40  38  46  44  

4  3  3  3  2  5  2  1  1  1  1  1  1  1  1  2  1  1  1  

8  8  4  9  5  7  16  7  1  14  7  10  18  13  13  23  25  22  28  

5  7  4  8  3  6  8  6  2  6  3  6  5  5  6  7  6  7  8  

8  10  6  9  11  11  15  9  1  16  8  15  22  18  19  33  29  19  18  

30  28  25  26  23  21  20  18  15  19  18  17  19  20  15  23  20  25  29  

x  x  x  x  x  x  4  3  3  5  5  10  9  11  6  15  11  18  26  

9  8  6  7  5  4  2  2  1  1  1  1  1  1  1  x  x  x  x  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

45  42  37  41  36  34  41  39  30  43  46  58  57  65  40  79  63  88  117  

7  7  9  8  10  11  13  13  15  14  15  15  15  14  17  13  15  14  12  

4  4  6  5  7  7  9  9  10  10  10  11  11  10  12  10  11  10  9  

4  4  6  5  6  7  8  8  9  9  9  10  9  9  11  8  10  9  7  

3  3  4  4  4  4  4  5  6  5  5  6  5  5  7  4  5  4  4  

3  4  4  4  4  5  5  5  6  5  5  5  5  5  6  4  5  4  3  

1  1  1  1  1  1  1  2  2  2  2  2  2  2  2  1  2  1  1  

4  4  4  4  5  5  5  6  7  6  6  7  6  6  8  5  7  5  5  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  
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submeters  W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting       C406.2.3.5   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.3.6   2   2   2   2   3   3   3   3   4   3   3   4   3   3   4   3   3   3   3   L02   dimming   &  tuning   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06    Light   power   reduction   Q01   Efficient  elevator   Commercial   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.  

C406.2.4  4  4  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  4  

C406.2.5.1  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.2.5.2  5  5  5  6  6  6  5  6  7  6  6  6  5  5  6  4  4  3  2  

C406.2.5.3  4  4  5  5  5  6  6  6  7  6  6  5  4  4  5  3  4  3  2  

C406.2.5.4  6  6  7  7  7  7  7  7  8  6  6  6  5  5  6  5  5  5  4  

C406.2.5.5  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.2.5.6  6  7  7  7  8  8  8  8  10  7  8  7  6  7  8  5  6  4  2  

C406.2.6.1  3  4  4  4  4  5  5  5  5  5  5  5  5  5  5  4  5  4  3  

C406.2.6.2  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

  C406.2.6.3    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  

 


image38.emf
DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   measure   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE   C406.2(8)   BASE   ENERGY   CREDITS   FOR   GROUP   S - 1   AND   S - 2   OCCUPANCIES a     ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE ZONE  0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A       5B   5C   6A    6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   E03   Reduced   air   leakage   E04     Add   roof  insulation   E05     Add   wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   C406.2.1.4   C406.2.1.5   C406.2.1.6   C406.2.2.1   C406.2.2.2   C406.2.2.3   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.   valves   W07   SHW   heat   trace   system   W08   SHW   submeters   b   C406.2.3.3   c   C406.2.3.4   W09   SHW   flow   C406.2.3.5  

14  14  1  12  1  9  27  16  2  37  29  39  44  47  50  43  52  55  74  

  2    2    1    2    1    3    31    3    1    77    14    17    92    25    8    95    71    69    26  

13  12  10  11  10  11  18  17  7  14  19  18  14  20  22  10  14  12  19  

19  23  13  21  7  10  15  12  3  10  12  13  9  12  12  7  9  9  8  

7  5  8  7  6  6  2  4  2  4  1  6  5  1  7  3  4  4  7  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

x  x  x  x  x  x  16  3  1  33  17  22  41  31  21  44  38  43  43  

7  7  4  5  3  3  1  1  1  1  1  1  1  1  1  x  x  x  x  

  x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  

  35    37    26    33    24    27    77    35    14    141    83    96    168    132    90    180    157    177    178  

  8    7    9    8    10    10    8    10    12    5    8    8    4    6    9    3    4    3    3  

  2    2    2    2    2    2    2    2    3    1    2    2    1    2    2    1    1    1    1  

4  4  5  4  5  5  4  5  6  3  4  4  2  3  5  2  2  2  2  

3  3  4  3  3  3  2  3  4  2  2  3  1  2  3  1  1  1  1  

  x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  

  1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1  

4  4  4  3  4  4  3  4  5  2  3  3  2  2  4  2  2  2  2  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  
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reduction  W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting       C406.2.3.6   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.4   5   5   6   6   6   6   5   6   6   5   5   5   5   5   6   5   5   5   5     C406.2.5.1   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   L02   dimming   &  tuning   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06    Light   power   reduction   Q01   Efficient  elevator   Commercial   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   Q04     Fault  detection   C406.2.6.4   3   3   2   3   2   2   3   2   1   5   3   3   5   4   3   6   5   6   6  

  C406.2.5.2    10    10    12    11    12    14    9    12    14    6    9    9    3    6    9    3    5    3    2  

  C406.2.5.3    12    12    14    13    15    14    12    14    17    7    11    11    5    7    11    4    6    3    3  

C406.2.5.4  15  14  18  16  18  17  13  16  21  7  12  11  5  8  10  4  6  6  5  

C406.2.5.5  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.2.5.6  14  14  17  16  17  17  13  17  19  8  13  12  5  8  12  4  6  4  2  

C406.2.6.1  15  14  18  16  18  18  15  18  21  9  14  14  7  10  14  5  7  5  5  

  C406.2.6.2    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  

  C406.2.6.3    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  
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DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot  Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  


image42.emf
TABLE   C406.2(9)   BASE   ENERGY   CREDITS   FOR   OTHER   OCCUPANCIES a,   b     ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential                                 C406.2.2.3   7   7   5   5   4   3   1   2   1   x   x   x   x   x   x   x   x   x   x   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.   valves   W07   SHW   heat   trace   system   b   C406.2.3.3   c  

C406.2.1.2  7  8  3  7  5  5  11  7  2  18  10  14  26  20  19  24  25  29  32  

C406.2.1.3  6  4  5  4  3  7  12  3  2  28  5  6  36  9  3  41  27  33  15  

C406.2.1.4  4  4  3  4  4  4  8  6  2  7  6  7  9  8  9  9  10  9  12  

C406.2.1.5  16  19  11  17  5  6  10  7  2  9  6  8  9  7  7  9  9  10  8  

C406.2.1.6  4  4  3  4  5  6  6  4  1  9  4  7  11  7  6  16  14  8  8  

C406.2.2.1  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.2.2.2  x  x  x  x  x  x  6  2  3  11  6  8  15  11  9  18  15  19  23  

 

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  

37  36  31  34  30  28  43  32  23  61  42  49  75  61  49  90  77  93   90  

18  19  22  21  25  26  28  29  34  29  31  34  29  31  35  26  29  27   26  

12  12  15  14  17  17  20  20  24  21  22  25  21  23  26  20  22  21   20  

11  11  13  13  15  16  17  17  21  18  19  21  18  19  22  16  18  17   16  

3  3  4  4  4  4  4  4  5  4  4  5  4  4  5  3  4  3   3  

8  10  11  10  11  12  12  12  14  13  13  14  13  13  14  11  12  12   11  

1  1  1  1  1  1  1  1  2  1  1  2  1  1  2  1  1  1   1  

5  5  5  5  6  6  6  6  7  6  6  7  5  6  7  5  5  5   5  
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W08   SHW   submeters   W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.6    6    6    7    7    8    9    10   10   11   10   11   12   10   11   12   10   11   10   10   C406.2.4    4    4    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    4     C406.2.5.1    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x   L02   dimming   &  tuning   C406.2.5.2   5   5   5   5   6   6   5   6   7   5   5   5   4   4   5   3   4   3   2   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06   Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3    5    6    6    6    7    7    6    7    8    5    6    6    4    5    6    3    4    3    2     C406.2.5.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.6    7    7    8    7    8    8    7    8    9    5    7    6    4    5    6    4    4    3    2   C406.2.6.1    4    4    5    4    5    5    5    5    6    4    5    5    4    4    5    3    4    3    3   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x       C406.2.6.3   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   Q04     Fault  detection   C406.2.6.4   3   3   3   3   3   2   3   2   2   3   3   2   3   3   2   4   3   4   4  
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DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.   b.   Other   occupancy   groups   include   all   groups   except   Groups   A - 2,   B,   E,   I,   M,   S   and   R.  
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C406.2.1   More   efficient   building thermal envelope.   A   project   shall   achieve   credits   for  improved envelope performance by complying with one of the following measures:   1.   Section   C406.2.1.1 :   E01.   2.   Section   C406.2.1.2 :   E02.   3.   Section   C406.2.1.3 :   E03.   4.   Both   E02   and   E03.   5.   Any   combination   of:   5.1.   Section   C406.2.1.3 :   E03.   5.2.   Section   C406.2.1.4 :   E04.   5.3.   Section   C406.2.1.5 :   E05.   5.4.   Section   C406.2.1.6 :   E06.       C406.2.1.1 E01 Improved envelope performance ASHRAE 90.1 Appendix C.   Building  thermal envelope  measures shall be installed to improve the energy performance of the  project. The achieved energy credits shall be determined using  Equation 4 - 13 .   Equation   4 - 13   where:   EC ENV   =   E01   measure   energy   credits.   EPF B   =   base   envelope   performance   factor   calculated   in   accordance   with   ASHRAE   90.1   Appendix   C.   EPF P   =   proposed   envelope   performance   factor   calculated   in   accordance   with   ASHRAE   90.1   Appendix   C.     C406.2.1.2   E02   Component   performance   envelope   reduction.   Energy   credits   shall  be achieved where the component performance of the   building thermal envelope  as  designed is not less than 15 percent below the component performance of the  building  thermal envelope   in accordance with  Section C402.1.4 .   C406.2.1.3 E03 Reduced air leakage.   Energy credits shall be achieved where tested  building   air leakage  is not less than 10 percent of the maximum leakage permitted by  Section C402.6.2 , provided that the  building   is tested in accordance with the applicable  method in  Section C402.6.2 . Energy credits achieved for measure E03 shall be   determined as follows:   Equation   4 - 14   where:   EC E03   = Energy efficiency credits achieved for envelope leakage reduction.  EC B   =  Section C406.2.1.3   credits from  Tables C406.2(1)   through  C406.2(9) .  EC adj   =  L s   / EC a   L s   =   Leakage   savings   fraction:   the   lesser   of   [( L r   –   L m   )/ L r   ]   or   0.8.   L r   = Maximum leakage permitted for tested buildings, by occupancy group, in accordance  with  Section C402.6.2 .   L m   =   Measured   leakage   in   accordance   with   Section   C402.6.2.1   or   C402.6.2.2 .   EC a   = Energy credit alignment factor: 0.37 for whole - building tests in accordance with  Section C402.6.2.1  or 0.25 for dwelling and sleeping unit enclosure tests in accordance  with  Section C402.6.2.2 .  
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C406.2.1.4 E04 Added roof insulation.   Energy credits shall be achieved for insulation   that   is   in   addition   to   the   required   insulation   in   Table   C402.1.3 .   All   roof   areas   in   the  project   shall   have   additional   R - 10   continuous   insulation   included   in   the   roof   assembly   .  For attics, this is permitted to be achieved with fill or batt insulation rated at R - 10 that is  continuous and not interrupted by ceiling or roof joists. Where interrupted by joists, the  added insulation shall be not less than R - 13. Alternatively, one - half of the base credits   shall be achieved where the added  R - value   is one - half of the additional  R - value   required  by this section.   C406.2.1.5 E05 Added wall insulation.   Energy credits shall be achieved for insulation  applied to not less than 90 percent of all opaque wall area in the project that is in addition   to the required insulation in   Table C402.1.3 . Opaque walls shall have additional R - 5  continuous insulation  included in the wall assembly. Alternatively, one - half of the base  credits shall be achieved where the added  R - value   is R - 2.5.   C406.2.1.6 E06 Improve fenestration.   Energy credits shall be achieved for improved  energy   characteristics   of   all   vertical   fenestration   in   the   project   meeting   the   requirements  in  Table C406.2.1.6 . The area - weighted average  U - factor  and SHGC of all vertical  fenestration  shall be equal to or less than the value shown in the table. Where vertical  fenestration   is located under a permanently attached shading projection with a projection  factor (PF) not less than 0.2 as determined in accordance with  Section C402.5.3 , the  SHGC for that  fenestration  shall be permitted to be divided by 1.2. The area - weighted  average  visible transmittance   (VT) of all vertical  fenestration   shall be equal to or greater  than th e value shown in the table.  
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APPLICABLE CLIMATE ZONE 

MAXIMUM 

U

-FACTOR 

MAXIMUM SHGC MINIMUM VT 

TABLE   C406.2.1.6   VERTICAL   FENESTRATION   REQUIREMENTS   FOR   ENERGY   CREDIT   E06      

 Fixed  Operable   

0 – 2  0.45  0.52  0.21  0.28  

3  0.33  0.44  0.23  0.30  

4 – 5  0.31  0.38  0.34  0.41  
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C406.2.2 More efficient HVAC equipment performance.   All heating and cooling systems   shall meet the minimum requirements of   Section C403  and efficiency improvements shall be  referenced to minimum efficiencies listed in tables referenced by  Section C403.3.2 . Where  multiple efficiency requirements are listed, equipment shall meet the seasonal or part - load  efficiencies   including   SEER,   integrated   energy   efficiency   ratio   (IEER),  integrated   part   load  value   (IPLV)   or   AFUE.   Equipment   that   is   larger   than   the   maximum   capacity   range   indicated  in tables referenced by  Section C403.3.2  shall utilize the values listed for the largest capacity  equipment for the associated equipment type shown in the table. Where multiple individual  heating or cooling systems serve the project, the improvement shall be the weighted - average  improvement based on individual system capacity. Systems are permitted to achieve HVAC  energy credits by meeting the requirements of one of the following:   1.   C406.2.2.1   H01.   2.   C406.2.2.2   H02.   3.   C406.2.2.3   H03.   4.   C406.2.2.4   H04.   5.   C406.2.2.5   H05.   6.   Any   combination   of   H02,   H03,   H04   and   H05.   7.   The   combination   of   H01   and   H04.       C406.2.2.1 H01 HVAC Total System Performance Ratio (TSPR).   H01 energy credits  shall   be   earned   where   systems   are   permitted   to   use   Section C409  and where   the  savings ( TSPR s ) based on the proposed TSPR ( TSPR p ) compared to the target TSPR is 5  percent or more. If savings are greater than 5 percent, determine H01 earned credits using  Equation 4 - 15 . Energy credits for H01 shall not be combined with energy credits from  HVAC measures H02, H03 or H05.   Equation   4 - 15   EC TSPR   =   Energy   credits   achieved   for   H01.   EC BASE   =   H01   base   energy   credits   from   Tables   C406.2(1)   through   C406.2(9) .   TSPR s   = The lesser of 0.20 and [1  –   ( TSPR t   / TSPR p   )].  where:   AREA TSPR   =   (floor   area   served   by   systems   included   in   TSPR)/(total   building   conditioned  floor area)   TSPR p   =   HVAC   TSPR   of   the   proposed   design   calculated   in   accordance   with   Sections  C409.4 ,  C409.5  and  C409.6 .   TSPR t   =   TSPR r   / MPF .   TSPR r   =   HVAC   TSPR   of   the   reference   building   design   calculated   in   accordance   with   Sections   C409.4 ,   C409.5   and   C409.6 .   MPF  = Mechanical performance factor from  Table C409.4  based on climate zone and  building use type. Where a building has multiple building use types,  MPF  shall be area  weighted in accordance with  Section C409.4 .    


image49.emf
C406.2.2.2 H02 More efficient HVAC equipment heating performance.   In accordance  with   Section C406.1.1 , not less than 90 percent   of the total HVAC heating   capacity  serving the total  conditioned floor area   of the entire  building   or tenant space shall comply  with the requirements of this section.   1.   Equipment   installed shall be types that have their efficiency listed in tables  referenced by  Section C403.3.2 . Electric resistance heating capacity shall be  limited   to   20   percent   of   system   capacity,   with   the   exception   of   heat   pump  
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supplemental   heating.   1.   Equipment   shall exceed the minimum heating efficiency requirements listed in  tables referenced by  Section C403.3.2  by not less than 5 percent. Where  equipment exceeds the minimum annual heating efficiency requirements by more  than 5 percent, energy efficiency credits for heating shall be determined using  Equation 4 - 16 , rounded to the nearest whole number.   Equation   4 - 16   where:   EEC HEH   =   Energy   efficiency   credits   for   heating   efficiency   improvement.   EEC H5   =   Section   C406.2.2.2   credits   from   Tables   C406.2(1)   through   C406.2(9) .   HEI  = The lesser of the improvement above minimum heating efficiency requirements,  expressed as a fraction, or 20 percent (0.20). Where heating equipment with different  minimum efficiencies are included in the building, a heating capacity weighted - average  improvement shall be used. Where electric resistance primary heating or reheat is   included in the building, it shall be included in the weighted - average improvement with an  HEI of 0. Supplemental gas and electric heat for heat pump systems shall be exclude d  from the weighted HEI. For heat pumps rated at multiple ambient temperatures, the  efficiency at 47°F (8.3°C) shall be used. For metrics that increase as efficiency increases,  HEI shall be calculated as follows:   HEI   =   ( HM DES   / HM MIN   )   –   1   where:   HM DES   =   Design   heating   efficiency   metric,   part - load   or   annualized   where   available.   HM MIN   =   Minimum   required   heating   efficiency   metric,   part - load   or   annualized   where  available from  Section C403.3.2 .   Exception:   In   low - energy   spaces   complying   with   Section   C402.1.1 ,   not   less   than  90   percent   of   the   installed   heating   capacity   is   provided   by   electric   infrared   or   gas -   fired radiant heating equipment for localized heating applications. Such spaces shall  achieve base energy credits only for  EEC H5 .    
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C406.2.2.3 H03 More efficient HVAC cooling equipment and fan performance.   In  accordance with   Section C406.1.1 , not less than 90 percent of the total HVAC cooling  capacity serving the total  conditioned floor area   of the entire  building   or tenant space shall  comply with all of the requirements of this section.   1.   Equipment   installed shall be types that are listed in tables referenced by  Section  C403.3.2 .   2.   Equipment   shall exceed the minimum cooling efficiency requirements listed in  tables referenced by  Section C403.3.2  by not less than 5 percent. For water -   cooled   chiller   plants,   heat - rejection   equipment   performance   in   Table   C403.3.2(7)  shall also be increased by at least the chiller efficiency improvement.  Where equipment exceeds both the minimum annual cooling efficiency and heat -   rejection efficiency requirements by more than 5 percent, energy efficiency credits  for cooling shall be determined using  Equation 4 - 17 , rounded to the nearest whole  number.   Where fan energy is not included in the packaged equipment rating or it is and the fan  size has been increased from the as - rated equipment condition, fan power or horsepower  shall be less than 95 percent of the allowed fan power in  Section C403.8.1 .  
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Equation   4 - 17  
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EEC HEC   =   Energy   efficiency   credits   for   cooling   efficiency   improvement.   EEC 5   =   Section   C406.2.2.3   base   energy   credits   from   Tables   C406.2(1)   through   C406.2(9) .   CEI   =   The   lesser   of   the   improvement   above   minimum   cooling efficiency and   heat -   rejection performance requirements, expressed as a fraction, or 20 percent (0.20). Where  cooling equipment with different minimum efficiencies is included in the building, a cooling  capacity weighted - average improvement shall be used. Where multiple cooling efficiency  or performance requirements are provided, the equipment shall exceed the annualized  energy or part - load requirement. Meeting both part - load and full - load efficiencies is not  required.   For   metrics   that   increase   as   efficiency   increases,   CEI   shall   be   calculated   as   follows:   CEI   = ( CM DES   / CM MIN   )  –   1. For metrics that decrease as efficiency increases,  CEI  shall be  calculated as follows:   CEI   =   ( CM MIN   / CM DES   )   –   1.   where:   CM DES   =   Design   cooling   efficiency   metric,   part - load   or   annualized   where   available.   CM MIN   =   Minimum   required   cooling   efficiency   metric,   part - load   or   annualized   where  available from  Section C403.3.2 .   For   data   centers   using   ASHRAE   Standard   90.4 ,   CEI   shall   be   calculated   as   follows:   CEI   =   ( AMLC MAX   / AMLC DES   )   –   1   where:   AMLC DES   =   As - designed   annualized   mechanical   load   component   calculated   in  accordance with  ASHRAE Standard 90.4 , Section 6.5.   AMLC MAX   = Maximum annualized mechanical load component from  ASHRAE Standard   90.4 , Table 6.5.  
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C406.2.2.4 H04 Residential HVAC control.   HVAC systems serving   dwelling units  or  sleeping   units   shall   be   controlled   to   automatically   activate   a   setback   at   least   5°F   (3°C)  for both heating and cooling. The temperature controller shall be configured to provide  setback during occupied sleep periods. The unoccupied setback mode shall be configured  to operate in conjunction with one of the following:   1.   A   manual  main control device by each  dwelling unit  main entrance that initiates  setback and nonventilation mode for all HVAC units in the  dwelling unit   and is  clearly identified as “Heating/Cooling Master Setback.”   2.   Occupancy   sensors in each room of the  dwelling unit   combined with a door switch  to initiate setback and nonventilation mode for all HVAC units in the dwelling within  20 minutes of all spaces being vacant immediately after a door switch operation.  Where separate room HVAC units are used, an individual occupancy sensor on  each unit that is configured to provide setback shall meet this requirement.   3.   An   advanced learning  thermostat  or controller that recognizes occupant presence  and automatically creates a schedule for occupancy and provides a dynamic  setback schedule based on when the spaces are generally unoccupied.   An   automated   control   and   sensing   system   that   uses   geographic   fencing connected to the  dwelling unit  occupants’ cell phones and initiates the setback condition when all occupants are away from the  building   .  
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C406.2.2.5   H05   Dedicated   outdoor   air   system.    Credits   for   this   measure   are   allowed  
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only where single -   zone   HVAC units are not required to have multispeed or variable - speed  fan control in accordance with  Section C403.8.6.1 . HVAC controls and ventilation systems  shall include all of the following:   1.   Zone   controls shall cycle the heating/cooling unit fans off when not providing  required heating and cooling or shall limit fan power to 0.12 watts/cfm (0.056 w/l/s)  of  zone   supply air.   2.   Outdoor   air shall be supplied by an independent ventilation system designed to  provide not more than 130 percent of the minimum outdoor air to each individual  occupied  zone   , as specified by the  International Mechanical Code .   Exception:  Outdoor airflow is permitted to increase during emergency or  economizer operation, implemented as described in Item 4.   3.   The   ventilation system shall have energy recovery with an  enthalpy recovery ratio  of 65 percent or more at heating design conditions in Climate Zones 3 through 8   and an  enthalpy recovery ratio   of 65 percent or more at cooling design conditions   in   Climate   Zones   0,   1,   2,   3A,   3B,   4A,   4B,   5A   and   6A.   In   “A”   climate   zones ,  energy recovery shall include latent recovery. Where no humidification is provided,  heating energy recovery effectiveness is permitted to be based on  sensible energy  recovery ratio   . Where energy recovery effectiveness is less than the 65 percent  required for full credit, adjust the credits from  Section C406.2   by the factors in  Table C406.2.2.5 .   4.   Where   the   ventilation   system   serves   multiple   zones   and   the   system   is   not   in  a latent recovery outside air dehumidification mode, partial economizer cooling  through an outdoor air bypass or wheel speed control shall automatically do one of  the following:   4.1.   Set the energy recovery leaving - air temperature 55°F (13°C) or 100 percent  outdoor air bypass when a majority of  zones   require cooling and outdoor air  temperature is below 70°F (21°C).   4.2.   The   HVAC   ventilation   system   shall   include   supply - air   temperature   controls  that automatically reset the supply - air temperature in response to  representative  building  loads, or to outdoor air temperatures. The controls   shall reset the supply - air temperature not less than 25 percent of the   difference between the design supply - air temperature and the design room - air  temperature.   5.   Ventilation systems providing mechanical dehumidification shall use recovered  energy for reheat within the limits of Item 4. This shall not limit the use of latent  energy recovery for dehumidification.   Where only a portion of the  building   is permitted to be served by constant air volume units  or the  enthalpy recovery ratio   or  sensible energy recovery ratio   is less than 65 percent,   the base energy credits shown in  Section C406.2   shall be prorated as follows:    
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Equation   4 - 18  
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where:   EC DOAS   =   Energy   credits   achieved   for   H05.   EC BASE   =   H05   base   energy   credits   in   Section   C406.2 .   FLOOR CAV   =   Fraction   of   whole - project   gross   conditioned   floor   area   not   required   to   have  variable - speed or multi - speed fan airflow control in accordance with  Section C403.8.6 .   ERE adj   =   The   energy   recovery   adjustment   from   Table   C406.2.2.5   based   on   the   lower   of  actual cooling or heating enthalpy recovery ratio or sensible energy recovery ratio where  required for the climate zone. Where recovery ratios vary, use a weighted average by  supply airflow.  
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ERE

adj

 

BASED ON LOWER OF ACTUAL HEATING OR COOLING ENERGY RECOVERY 

EFFECTIVENESS WHERE REQUIRED 

TABLE   C406.2.2.5   DOAS   ENERGY   RECOVERY   ADJUSTMENTS          

Cooling   ERR   Is   at   Least  Heating Enthalpy Recovery Ratio or Sensible  Energy Recovery Ratio Is at Least  Energy Recovery  Effectiveness Adjustment  ( ERE adj )  

65%  65%  1.00  

60%  60%  0.67  

55%  55% a  0.33  

50%  50% a  0.25  

a.   In   climate   zones   where   heating   recovery   is   required   in   Section   C403 ,   a   heating   recovery  effectiveness below 60 percent is not allowed for dwelling units.  
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C406.2.3 Reduced energy use in service water heating.   For projects with service water  heating   equipment   that   serves   the   whole   building ,   a   building   addition   or   a   tenant   space  shall achieve credits through compliance with the requirements of this section. Systems are  permitted to achieve energy credits by meeting the requirements of one of the following:   1.   Section   C406.2.3.1   by   selecting   one   allowed   measure   W01,   W02,   W03   or   a  combination in accordance with  Section C406.2.3.1.4 .   2.   Section   C406.2.3.2   W04.   3.   Section   C406.2.3.3   by   selecting   one   allowed   measure:   W05,   W06   or   W07.   4.   Section   C406.2.3.4   W08.   5.   Section   C406.2.3.5   W09.   6.   Section   C406.2.3.6   W10.   7.   Any   combination   of   measures   in   Sections   C406.2.3.1   through   C406.2.3.6   as   long  as not more than one allowed measure from  Sections C406.2.3.1   and  C406.2.3.3   are  selected.  
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C406.2.3.1   Service   water   heating   system   efficiency.   A   project   is   allowed   to   achieve  energy credits from only one of   Sections C406.2.3.1.1   through  C406.2.3.1.4 .   C406.2.3.1.1 W01 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 not less than 70 percent of the  building’s  annual hot water requirements if the  building   is required to comply with  Section C403.11.5 :   1.   Waste   heat   recovery   from   service   hot   water,   heat   recovery   chillers,   building   equipment   or   process   equipment.   2.   A   water - to - water   heat   pump   that   precools   chilled   water   return   for   building   cooling   while   heating   SHW.   3.   On - site   renewable   energy   water - heating   systems.  
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C406.2.3.1.2 W02 Heat pump water heater.   Air - source heat pump   water heaters  shall be installed according to the manufacturer’s instructions and at least 30 percent   of design end - use  service water heating  requirements shall be met using only heat  pump heating at an ambient condition of 67.5°F (19.7°C), db without supplemental  electric resistance or fossil fuel heating. For a heat pump  water heater  with  supplemental electric resistance heating, the heat pump - only capacity shall be   deemed at 40 percent of first - hour draw. Where the heat pump - only capacity exceeds  50 percent of the des ign end - use load, excluding recirculating system losses, the  credits from the  Section C406.2   tables shall be prorated as follows:   Equation   4 - 19  
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where:   EC HPWH   =   Energy   credits   achieved   for   W02.   EC BASE   = W02 base energy credits from  Tables C406.2(1)   through  C406.2(9) .  Endload = End - use peak hot water load, excluding load for heat trace or recirculation,  Btu/h or kW.   CAP HPWH   = The heat pump - only capacity at 50°F (10°C) entering air and 70°F (21°C)  entering potable water without supplemental electric resistance or fossil fuel heat,  Btu/h or kW.   The   heat   pump   service   water   heating   system   shall   comply   with   the   following   requirements:  
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1.   For   systems with an installed total output capacity of more than 100,000 Btu/h  (29 kW)   at   an   ambient   condition   of   67.5°F   (19.7°C) db,   a   preheat   storage  tank   with   greater   than   or   equal   to   0.75   gallons   per   1,000   Btu/h   (≥   9.7   L/kW)  of design end - use service water - heating requirements shall be heated only   with a heat pump heating when the ambient temperature is greater than 45°F  (7.2°C).   2.   For   systems with piping temperature maintenance, either a heat trace system  or a separate  water heater   in series for recirculating system and final heating  shall be installed.   3.   Heat   pump   water   heater   efficiency   shall   meet   or   exceed   one   of   the   following:   3.1.   Output - capacity - weighted - average UEF of 3.0 in accordance with  10 CFR  430  Appendix E.   3.2.   Output - capacity - weighted - average COP of not less than 4.0 tested at   50°F (10°C) entering air and 70°F (21°C) entering potable water in  accordance with  ANSI/AHRI 1300 .  
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Where the heat pump capacity at 50°F (10°C) entering air and 70°F (21°C)   entering   water   exceeds   50   percent   of   the   design   end - use   load,   excluding  recirculating system losses, the base credits from Section C406.2 shall be prorated  based on  Equation 4 - 20 .     Equation   4 - 20   where:   HP lf   = Heat pump capacity as a fraction of the design end - use SHW requirements,  excluding recirculating system losses, not to exceed 80 percent.  
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C406.2.3.1.3 W03 Efficient fossil fuel water heater.   The combined input - capacity -   weighted - average equipment rating of all gas water heating equipment in the   building  shall be not less than 95 percent  E t   or 0.93 UEF. Adjustments shall apply as follows:   1.   Where   the  service water heating  system is required to comply with  Section  C404.2.1 , this measure shall achieve 30 percent of the listed base W03   energy credits in  Tables C406.2(1)   through  C406.2(9) .   2.   Where   the installed  building service water heating  capacity is less than  200,000 Btu/h (59 kW) and weighted UEF is less than 0.93 UEF and not less  than 0.82, this measure shall achieve 25 percent of the base W03 credit in  Tables C406.2(1)   through  C406.2(9) .  
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C406.2.3.1.4 Combination service water heating systems.   Combination   service  water heating   systems shall achieve credits using one of the measure combinations   as follows:   1.   (W01   +   W02)   Where   service   water   heating   employs   both   energy   recovery  and heat pump water heating, W01 may be combined with W02 and receive   the sum of both credits.   2.   (W01   +   W03)   Where   service   water   heating   employs   both   energy   recovery  and   efficient   gas   water   heating,   W01   may   be   combined   with   W03   and   receive  
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the   sum   of   the   W01   credit   and   the   portion   of   the   W03   credit   based   on   Item   4.   1.   (W02   + W03) Where  service water heating  employs both heat pump water  heating and efficient gas water heating, W02 may be combined with W03 and  receive the sum of the W02 credit and the portion of the W03 credit based on  Item 4.   2.   For   Items 2 and 3, the achieved W03 credit shall be the  Section C406.2.3.1.3   W03 credit multiplied by the fractional share of total water - heating installed  capacity   served   by   gas   water   heating   that   is   not   less   than   95   percent   E t   or   0.93 UEF. In no case shall the achieved W03 credit exceed 60 percent of the  W03 credit in the Section C406.2 tables. In  buildings  that have a service water  heating design generating capacity greater than 900,000 Btu/h (264 kW), that  proportioned W03 credit shall be further multiplied by 30 percent.  
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C406.2.3.2 W04 Service hot water piping insulation increase.   Where service hot water  is   provided   by   a   central   water - heating   system,   the   hot   water   pipe   insulation   thickness  shall   be   at   least   1.5   times   the   thickness   required   in   Section   C404.4 .   All   service   hot  water piping shall be insulated from the hot water source to the fixture shutoff. Where 50  percent or more of hot water piping does not have increased insulation due to installation   in partitions, the credit shall be prorated as a percentage of lineal feet of piping with  increased insulation.   C406.2.3.3   Service   water - heating   distribution   temperature   maintenance.   A   project  is allowed to claim energy credits from only one of the following SHW distribution  temperature maintenance measures.   1.   W05   Point   of   use   water   heaters   .   Credits   are   available   for   Group   B   or   E  buildings  larger than 5,000 square feet (465 m 2 ) where  service water heating  systems meet the following requirements:   1.1.   Fixtures requiring hot water shall be supplied from a local  water heater   with   no recirculating system or heat trace piping.   Exception:  Commercial kitchens or showers in locker rooms shall be  permitted to have a local recirculating system or heat trace piping where  water heaters   are located not more than 50 lineal feet (15 m) from the  farthest fixture served.   1.2.   Supply   piping   from   the   water   heater   to   the   termination   of   the   fixture   supply  pipe shall be insulated to the levels shown in  Table C404.4.1 .   Exceptions:   1.     Piping   at   locations   where   a   vertical   support   of   the   piping   is  installed.   2.   Where   piping   passes   through   a   framing   member   and   insulation  requires increasing the size of the framing member.   1.3.   The   water   volume   in   the   piping   from   the   water   heater   to   the   termination   of  any individual fixture shall be limited as follows:   1.3.1.   Nonresidential   public   lavatory   faucets   that   are   available   for   use   by  members of the general public: not more than 2 ounces (59 mL).   1.3.2.   Commercial   kitchens   or   showers   in   locker   rooms   with   recirculating   systems   or   heat   trace   piping:   not   more   than   24   ounces (710 mL)   from   the   recirculating   system   or   heat   trace   piping.   1.3.3.   All    other    plumbing    fixtures    or    appliances:    not    more    than    16   ounces   (473   mL).  
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1.   W06 Thermostatic balancing valves.  Credits are available where  service  water heating   is provided centrally and distributed throughout the  building   with a recirculating system. Each recirculating system branch return  connection to the main SHW supply piping shall have an  automatic  thermostatic balancing valve set to a minimal return water flow when the  branch return temperature is greater than 120°F (49°C).   2.   W07 Heat trace system.  Credits are available for projects with gross floor  area greater than 10,000 square feet (929 m 2 ) and a central water heating  system. The energy credits achieved shall be from  Tables C406.2(1)   through  C406.2(9) . This system shall include self - regulating electric heat cables,  connection   kits   and   electronic   controls.   The   cable   shall   be   installed   directly  on the hot water supply pipes underneath the insulation to replace standby  losses.    
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C406.2.3.4 W08 Water - heating system submeters.   Each individual   dwelling unit  in a  Group R - 2 occupancy served by a central service water heating system shall be provided  with a service hot water meter connected to a reporting system that provides individual  dwelling unit   reporting of actual domestic hot water use. Preheated water serving the cold  water inlet to showers need not be metered.   C406.2.3.5 W09 Service hot water flow reduction.   Dwelling unit   ,  sleeping unit  and  guestroom plumbing fixtures that are connected to the service water - heating system shall  have a flow or consumption rating less than or equal to the values shown in  Table   C406.2.3.5 .  
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PLUMBING FIXTURE 

Faucet for private lavatory,

a

 hand sinks, or bar sinks 

Faucet for residential kitchen sink

a,

 

b,

 

c

 

Shower head (including hand-held shower spray)

a,

 

b,

 

d

 

MAXIMUM FLOW RATE 

1.2 gpm at 60 psi 

1.8 gpm at 60 psi 

1.8 gpm at 80 psi 

TABLE   C406.2.3.5   MAXIMUM   FLOW   RATING   FOR   RESIDENTIAL   PLUMBING   FIXTURES   WITH   HEATED   WATER     For   SI:   1   gallon   per   minute   =   3.785   L/min,   1   pound   per   square   inch   =   6.89   kPa.   a.   Showerheads,   lavatory faucets and kitchen faucets are subject to US federal requirements  listed in  10 CFR 430.32 (o) – (p).   b.   Maximum   flow allowed is less than required by flow rates listed in  10 CFR 430.32 (o) – (p) for  showerheads and kitchen faucets.   c.   Residential   kitchen faucets may temporarily increase the flow above the maximum rate, but  not above 2.2 gallons per minute at 60 psi (8.3 L/min at 414 kPa), and must default to the  maximum flow rate listed.   d.   Where   a shower is served by multiple shower heads, the combined flow rate of all shower  heads controlled by a single valve shall not exceed the maximum flow rate listed or the  shower shall be designed to allow only one shower head to operate at a time.  
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Equation 4-21

 C406.2.3.6   W10   Shower   drain   heat   recovery.   Cold   water   serving   building   showers  shall be preheated by shower drain heat recovery units that comply with  Section C404.7 .  The efficiency of drain heat recovery units shall be 54 percent or greater measured in  accordance with  CSA B55.1 . Full credits are applicable to the following building uses: I - 2,   I - 4, R - 1, R - 2 and also Group E where there are more than eight showers. Partial credits   are applicable to  buildings  where all but ground floor showers are served where the base  energy credit from  Section C406.2   is adjusted by  Equation 4 - 21 .    
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C406.2.4   P01   Energy   monitoring.   A   project   not   required   to   comply   with   Section   C405.13  can achieve energy credits for installing an energy monitoring system that complies with all the  requirements of  Sections C405.13.1  through  C405.13.5 .   C406.2.5 Energy savings in lighting systems.   Projects are permitted to achieve energy  credits for increased lighting system performance by meeting the requirements of one of the  following:   1.   Section   C406.2.5.2   L02.   2.   Section   C406.2.5.3   L03.   3.   Section   C406.2.5.4   L04.   4.   Section   C406.2.5.5   L05.   5.   Section   C406.2.5.6   L06.   6.   Any   combination   of   L03,   L04,   L05   and   L06.   7.   Any   combination   of   L02,   L03   and   L04.  
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C406.2.5.1   L01   Lighting   system   performance   (reserved).    Reserved   for   future   use.   C406.2.5.2 L02 High - end trim lighting controls.   Measure credits shall be achieved   where qualifying spaces are not less than 50 percent of the project interior floor area  exclusive of   dwelling  and  sleeping units   . Qualifying spaces are those where  general  lighting   is controlled by  high - end trim  lighting controls complying with the following:   1.   The   calibration adjustment equipment is located for ready  access   only by  authorized personnel.   2.   Lighting   controls with ready  access  for users cannot increase the lighting power  above the maximum level established by the  high - end trim  controls.   3.   Construction   documents   shall state that maximum light output or power of  general  lighting   in spaces contributing to the qualifying floor area shall be not greater than  85 percent of full power or light output.   4.   High - end trim  lighting controls shall be tested in accordance with  Section  C408.3.1.5 .   The base credits from  Tables C406.2(1)   through  C406.2(9)   shall be prorated as   follows:     HET  × [Base energy credits for  C406.2.5.2 ]/50%  where:   HET  = Floor area of qualifying spaces where  general lighting   is provided with high - end   trim   lighting   controls   complying   with   this   section,   expressed   as   a   percentage   of   total  
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interior   floor   area,   excluding   dwelling   and   sleeping   units   .     C406.2.5.3   L03   Increase   occupancy   sensor.   Lighting   controls   shall   comply   with   Sections   C406.2.5.3.1 ,   C406.2.5.3.2   and   C406.2.5.3.3 .   C406.2.5.3.1   Occupant   sensor   controls.   Occupant   sensor   controls   shall   be   installed to control lights in the following space types:   1.   Food   preparation   area.   2.   Laboratory.   3.   Elevator   lobby.   4.   Pharmacy   area.   5.   Vehicular   maintenance   area.   6.   Workshop.   7.   Recreation   room   in   a   facility   for   the   visually   impaired.   8.   Exercise   area   in   a   fitness   center.   9.   Playing   area   in   a   fitness   center.   10.   Exam/treatment   room   in   a   health   care   facility.   11.   Imaging   room   in   a   health   care   facility.   12.   Physical   therapy   room   in   a   health   care   facility.   13.   Library   reading   area.   14.   Library   stacks.   15.   Detailed   manufacturing   area.   16.   Equipment   room   in   a   manufacturing   facility.   17.   Low - bay   area   in   a   manufacturing   facility.   18.   Post   office   sorting   area.   19.   Religious   fellowship   hall.   20.   Hair   salon.   21.   Nail   salon.   22.   Banking   activity   area.   23.   Museum   restoration   room.      
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C406.2.5.3.2   Occupant   sensor   control   function.   Occupant   sensors   in   library  stacks and laboratories shall comply with   Section C405.2.1.2 . Occupant sensors in  elevator lobbies shall comply with  Section C405.2.1.4 . All other occupant sensors  required by  Section C406.2.5.3.1   shall comply with  Section C405.2.1.1 .   Exception:  In spaces where an  automatic   shutoff could endanger occupant   safety or security, occupant sensor controls shall uniformly reduce lighting power  to not more than 20 percent of full power within 10 minutes after all occupants  have left the space. Time - switch controls complying with  Section C405.2.2.1   shall automatically turn off lights.       C406.2.5.3.3 Occupant sensor time delay and setpoint.   Occupant sensor controls  installed in accordance with   Sections C405.2.1.1 ,  C405.2.1.2 ,  C405.2.1.3  and  C405.2.1.4  shall automatically turn off lights or reduce lighting power within 10   minutes after all occupants have left the space. Occupant sensor controls installed in  accordance with  Section C405.2.1.2  shall have an unoccupied setpoint of not greater  than 20 percent of full power.  
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C406.2.5.4   L04   Increased   daylight   area.   The   total   daylight   area   of   the   building  
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( DLA BLDG )   determined   by   Equation   4 - 22   shall   be   at   least   5   percent   greater   than   the  typical daylight area ( DLA TYP ) from  Table C406.2.5.4 . Credits for measure L04 shall be  determined by  Equation 4 - 23   or  Equation 4 - 24 , whichever is less:   Equation   4 - 22   where:   DLZ  =   The   total   building   floor   area   located   within   sidelit   and   toplit   daylight   zones  complying with  Section C405.2.4.2  or  C405.2.4.3  and provided with daylight - responsive  controls complying with  Section C405.2.4.1 , ft   2   or m 2 .   LFA   =   The   total   building   floor   area   used   to   determine   the   lighting   power   allowance   in   Section   C405.3.2 ,   ft 2   or   m 2 .   Equation   4 - 23   where:   EC DL   = The lesser of actual area of daylight zones in the  building   with continuous daylight  dimming, ft 2   or m 2   and ( GLFA  ×  DLA  ); see  Table C406.2.5.4 . Daylight zones shall meet  the criteria in  Sections C405.2.4.2  and  C405.2.4.3  for primary sidelit daylight zones,  secondary sidelit daylight zones and toplit daylight zones.   DLA TYP   = Typical percent of building area with daylight control (as a fraction) from  Table   C406.2.5.4 .   EC DL5   =   Section   C406.2.5.4   L04   base   energy   credits   from   Section   C406.2 .   Equation   4 - 24   where:   EC DL   =   The   number   of   credits   achieved   by   this   measure.   EC DL5   =  Section C406.2.5.4   L04 base energy credits from  Section C406.2   and   Tables   C406.2(4) ,  C406.2(6) ,  C406.2(7)   and  C406.2(8) .   DLA TYP   =   Typical   percent   of   building   floor   area   with   daylight   control   (as   a   fraction)   from   Table   C406.2.5.4 .   DLA MAX   = Maximum percent of building floor area with daylight control that can be counted  for compliance with this measure, from  Table C406.2.5.4 .  
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TABLE   C406.2.5.4   ADDED   DAYLIGHTING   PARAMETERS    

BUILDING - USE   TYPE  DLA TYP  DLA MAX  

Group   B;   ≤   5,000   ft 2   (460   m 2 )  10%  20%  

Group   B;   >   5,000   ft 2   (460   m 2 )  21%  31%  

Group   M;   with   ≤   1,000   ft 2   (900   m 2 )   roof   area  0%  20%  

Group   M;   with   >   1,000   ft 2   (900   m 2 )   roof   area  60%  80%  

Group   E;   education  42%  52%  

Groups   S - 1   and   S - 2;   warehouse  50%  70%  

Groups   S - 1   and   S - 2;   other   than   warehouse  NA  NA  

NA   =   Not   Available.  


image81.emf
C406.2.5.5   L05   Residential   light   control.   In   buildings   with   Group   R - 2   occupancy  spaces, interior lighting systems shall comply with the following:   1.   In   common areas   , the following space types shall have occupant sensor controls   that comply with the requirements of  Section C405.2.1.1 :   1.1.   Laundry/washing   areas.   1.2.   Dining   areas.   1.3.   Food   preparation   areas.   1.4.   Seating   areas.   1.5.   Exercise   areas.   1.6.   Massage   spaces.   2.   In   dwelling units   , not less than one receptacle in each living room and each  sleeping room shall be controlled by a switch in that room.   3.   Lights   and   switched   receptacles   in   bathrooms   and   kitchens   shall   be   controlled  by an occupant sensor complying with  Section C405.2.1.1 . All other lights and  switched receptacles in each  dwelling unit   shall be controlled by a switch at the  main entrance. The switch shall be marked to indicate its function.   Exception:  Lighting and switched receptacles controlled by an occupant  sensor complying with  Section C405.2.1.1  are not required to be controlled  by the switch at the main entrance.    
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C406.2.5.6 L06 Reduced lighting power.   Interior lighting within all   building  areas shall  comply with this section.   1.   The   connected interior lighting power (LP) determined in accordance with  Section  C405.3.1  shall be 95 percent or less than the interior lighting power allowance   (LPA) determined in accordance with  Section C405.3.2  using the same method  used to comply with  Section C405.3 . Energy credits shall not be greater than four  times the L06 base credit from  Section C406.2   and shall be determined using  Equation 4 - 25 .   2.   All   permanently installed lighting serving  dwelling units   and  sleeping units   ,  including ceiling fan light kits and lighting integrated into range hoods and exhaust  fans shall be provided by lamps with an efficacy of not less than 90 lumens per   watt or by luminaires that have an efficacy of not less than 65 lumens per watt.   Exceptions:   1.   Lighting   integral   to   other   appliances.   2.   Antimicrobial   lighting   used   for   the   sole   purpose   of   disinfecting.   Equation   4 - 25   where:   EC LPA   =   Additional   energy   credit   for   lighting   power   reduction.   LP  = Connected interior lighting power calculated in accordance with  Section C405.3.1 ,   watts.   LPA   =   Interior   lighting   power   allowance   calculated   in   accordance   with   the   requirements   of   Section   C405.3.2 ,   watts.   EC 5   =   L06   base   credit   from   Section   C406.2 .     C406.2.6 Efficient equipment credits.   Projects are permitted to achieve energy credits using  any combination of Efficient Equipment Credits Q01 through Q04.  
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C406.2.6.1 Q01 Efficient elevator equipment.   Qualifying elevators in the   building   shall  be   energy   efficiency   class   A   per   ISO   25745 - 2 ,   Table   7.   Only   buildings   three   or   more  floors above grade may use this credit. Credits shall be prorated based on  Equation 4 - 26 ,  rounded to the nearest whole credit. Projects with a compliance ratio below 0.5 do not  qualify for this credit.   Equation   4 - 26   where:   EC e   =   Elevator   energy   credit   achieved   for   the   building.   EC t   =   Q01   base   energy   credit   from   applicable   Table   C406.2(1)   through   Table   C406.2(9) .   CR e   =   Compliance   ratio   =   FA / FB .   FA   =   Sum   of   floors   served   by   class   A   elevators.   FB   =   Sum   of   floors   served   by   all   building   elevators   and   escalators.     C406.2.6.2 Q02 Efficient commercial kitchen equipment.   For   buildings  and spaces  designated as Group A - 2, or facilities whose primary business type involves the use of a  commercial kitchen where at least one gas or electric fryer is installed before the issuance  of the certificate of occupancy, all fryers, dishwashers, steam cookers and ovens installed  before the issuance of the certificate of occupancy shall comply with all of the following:   1.   Achieve   performance levels in accordance with the equipment specifications listed  in  Tables C406.2.6.2(1)   through  C406.2.6.2(4)   where rated in accordance with the  applicable test procedure.   2.   Have   associated   performance   levels   listed   on   the   construction   documents   submitted   for   permitting.  
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TABLE   C406.2.6.2(1)   MINIMUM   EFFICIENCY   REQUIREMENTS:   COMMERCIAL   FRYERS     HEAVY - LOAD COOKING  ENERGY EFFICIENCY   IDLE   ENERGY  RATE   TEST  PROCEDURE   Standard open deep - fat  gas fryers   Standard open deep - fat  electric fryers   Large vat open deep - fat  gas fryers   Large vat open deep - fat  electric fryers   ≥   50%   ≤   9,000   Btu/h     ≥   83%   ≤   800   watts     ≥   50%   ≤   12,000   Btu/h     ≥   80%   ≤   1,100   watts       ASTM   F1361         ASTM   F2144  
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FUEL 

TYPE 

PAN 

CAPACITY 

3-pan 

4-pan 

5-pan 

6-pan and 

COOKING ENERGY 

EFFICIENCY

a

 

50% 

50% 

50% 

IDLE ENERGY 

RATE 

400 watts 

530 watts 

670 watts 

TEST 

PROCEDURE 

Electric 

steam 

50%  800 watts 

ASTM F1484 

6-pan and 

larger 

38%  12,500 Btu/h 

TABLE   C406.2.6.2(2)   MINIMUM   EFFICIENCY   REQUIREMENTS:   COMMERCIAL   STEAM   COOKERS                      

 larger   

3 - pan  38%  6,250   Btu/h  

4 - pan  38%  8,350   Btu/h  

Gas   steam  5 - pan  38%  10,400   Btu/h  

      For   SI:   1   British   thermal   unit   per   hour   =   0.293   watts.   a.   Cooking   energy   efficiency   is   based   on   heavy - load   (potato)   cooking   capacity.  
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MACHINE 

TYPE 

HIGH-TEMPERATURE 

EFFICIENCY REQUIREMENTS 

LOW-TEMPERATURE 

EFFICIENCY REQUIREMENTS 

Idle 

Energy 

Rate

a

 

Washing 

Energy 

Consumption

b

 

Energy

 

Water 

Idle 

 

Rate

a

 

Washing 

Energy 

Water 

Consumption

b

 

TEST 

PROCEDURE 

Under ≤ 0.30 

counter kW 

≤ 0.35 

kWh/ 

rack 

≤ 0.35 

kWh/ 

rack 

kWh/ 

rack ≤ 

0.55 + 

0.05 × 

SF

rack

c

 (≤ 

0.55 + 

0.0046 × 

SM

rack

c

)

 

≤ 0.36 

kWh/ 

rack 

≤ 0.86 GPR (≤ ≤ 0.25 

3.3 LPR) kW 

≤ 0.15 

kWh/ 

rack 

≤ 0.15 

kWh/ 

rack 

≤ 1.19 GPR 

≤ 4.5 LPR 

Stationary 

single- 

tank door 

≤ 0.55 

kW 

≤ 0.89 GPR (≤ ≤ 0.30 

3.4 LPR) kW 

≤ 1.18 GPR 

≤ 4.47 LPR 

Pot, pan 

and 

utensil 

≤ 0.90 

kW 

≤ 0.58 GPSF 

(≤ 2.2 LPSM) 

NA  NA  NA 

ASTM F1696 

ASTM F1920 

Single- 

tank 

conveyor 

≤ 1.20 

kW 

≤ 0.70 GPR (≤ ≤ 0.85 

2.6 LPR) kW 

≤ 0.16 

kWh/ 

rack 

≤ 0.79 GPR 

≤ 3.0 LPR 

TABLE  C406.2.6.2(3)   MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL  DISHWASHERS                                                          

Multiple -   tank  conveyor  ≤  1.85   kW  ≤  0.36   kWh/  rack  ≤   0.54   GPR   (≤  2.0 LPR)  ≤  1.00   kW  ≤  0.22   kWh/  rack  ≤   0.54   GPR   ≤   2.0   LPR  

Single -   tank   flight  type    Reported    Reported  GPH   ≤   2.975c   +   55.0   (LPH   ≤  0.276d   +   208)    NA    NA    NA  

Multiple -   tank   flight  type    Reported    Reported  GPH   ≤   4.96c+   17.00   (LPH   ≤   0.461d   +   787)    NA    NA    NA  

a.   Idle   results should be measured with the door closed and represent the total idle energy  consumed by the machine, including all tank heaters and controls. The most energy -   consumptive configuration in the product family shall be selected to test the idle energy rate.  Booster heater (internal or external) energy consumption shall be measured and reported  separately, if possible, per  ASTM F1696  and  ASTM F1920 , Sections 10.8 and 10.9,  respectively. However, if booster energy cannot be measured separately, it will b e included in  the idle energy rate measurements.   b.   GPR   = gallons   per   rack,   LPR =   liters per   rack,   GPSF   = gallons   per   square   foot of   rack,   LPSM   = liters per square meter of rack, GPH = gallons per hour, c = [maximum conveyor belt speed  (feet/minute)]   ×   [conveyor   belt   width   (feet)],   LPH   =   liters   per   hour,   d   =   [maximum   conveyor   belt  speed (m/minute)] × [conveyor belt width (m)].   c.   Pot,   pan and utensil (PPU) washing energy is still in the format kWh/rack when evaluated;  SF rack   (SM rack )   is   square   feet   of   rack   area   (square   meters   of   rack   area),   the   same   as   in   the   PPU  water consumption metric.  
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FUEL 

TYPE 

CLASSIFICATION  IDLE RATE 

COOKING ENERGY 

EFFICIENCY, % 

TEST 

PROCEDURE 

Gas 

Electric 

Electric 

Full-size 

Half-size 

Full-size 

Convection Ovens 

≤ 12,000 Btu/h 

≤ 1.0 kW 

≤ 1.60 kW 

Combination Ovens 

≥ 46 

≥ 71 

ASTM F1496 

Gas 

ASTM F2861 

Electric 

Gas 

Single 

Double 

Rack Ovens 

≤ 25,000 Btu/h 

≤ 30,000 Btu/h 

≥ 48 

≥ 52 

ASTM F2093 

TABLE   C406.2.6.2(4)   MINIMUM   EFFICIENCY   REQUIREMENTS:   COMMERCIAL   OVENS                        

Steam   mode  ≤   200   P a   +   6,511   Btu/h  ≥   41  

Convection   mode  ≤   150   P a   +   5,425   Btu/h  ≥   56  

Steam   mode  ≤   0.133   P a   +  0.6400 kW  ≥   55  

Convection   mode  ≤   0.080   P a   +  0.4989 kW  ≥   76  

        For   SI:   1   British   thermal   unit   per   hour   =   0.293   watts.   a.   P   =   Pan   capacity:   the   number   of   steam   table   pans   the   combination   oven   is   able   to  accommodate in accordance with  ASTM F1495 .  
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Equation 4-27

 C406.2.6.3   Q03   Efficient   residential   kitchen   equipment.    For   projects   with   Group  R - 1 and R - 2 occupancies, energy credits shall be achieved where all dishwashers,  refrigerators and freezers comply with all of the following:   1.   Achieve the Energy Star Most Efficient 2021 label in accordance with the  specifications current as of:   1.1.   Refrigerators   and   freezers   5.0,   9/15/2014.   1.2.   Dishwashers   6.0,   1/29/2016.   2.   Be   installed   before   the   issuance   of   the   certificate   of   occupancy.     For Group R - 1 where only some guestrooms are equipped with both refrigerators and  dishwashers, the table credits shall be prorated as follows:         C406.2.6.4 Q04 Fault detection and diagnostics system.   A project not required to  comply with   Section C403.2.3  can achieve energy credits for installing a fault detection  and diagnostics system to monitor the HVAC system’s performance and automatically  identify faults. The installed system shall comply with Items 1 through 6 in  Section  C403.2.3 .  
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C406.3   Renewable   and   load   management   credits   achieved.   Renewable   energy   and   load  management measures shall achieve credits as follows:     1.   General   measure   requirements.   Credits   are   achieved   for   measures   installed   in   the   building   that   comply   with   Sections   C406.3.1   through   C406.3.8 .   2.   Achieved   credits   are   determined   as   follows:   2.1.   Measure credits achieved shall be determined in one of two ways, depending on the  measure:   2.1.1.   The measure credit shall be the base credit listed by occupancy group and  climate   zone   for   the   measure   in   Tables   C406.3(1)   through   C406.3(9)   where  no adjustment factor or formula is shown in the description of the measure in  Section C406.3 .   2.1.2.   The   measure   credit   shall   be   the   base   energy   credit   for   the   measure   adjusted  by a factor or formula as stated in the description of the measure in  Section   C406.3 . Where adjustments are applied, each energy credit shall be rounded to  the nearest whole number.   2.2.   Load   management   and   renewable   credits   achieved   for   the   project   shall   be   the   sum  of credits for individual measures included in the project. Credits are available for the  measures listed in this section.   2.3.   Where a project contains multiple building use groups, credits achieved for each  building use group shall be summed and then weighted by the gross floor area of each  building use group to determine the weighted - average project energy credits achieved.   Load   management control requirements. The load management measures in  Sections   C406.3.2   (G01)  through  C406.3.7   (G06) require load management control sequences that are capable of and configured to  automatically provide the load management operation specified based on indication of a peak period related to  high short - term electric prices, grid condition   or   peak   building   load.   Such   a   peak   period   shall,   where   possible,   be   initiated   by   
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1.   a  demand response signal   from the controlling entity, such as a utility or service operator.  Where communications are disabled or unavailable, all demand - responsive controls shall  continue backup demand response based on a local schedule or building - demand  monitoring. The local building schedule shall be adjustable without programming and reflect  the electric rate peak period dates and times. The load management control sequences   shall be activated for peak period control by one of the following:   1.1.   A certified OpenADR 2.0a or OpenADR 2.0b Virtual End Node (VEN), as specified  under Clause 11, Conformance, in the applicable OpenADR 2.0 Specification.   1.2.   A device certified by the manufacturer as being capable of responding to a  demand  response signal   from a certified OpenADR 2.0b VEN by automatically implementing   the control functions requested by the VEN for the equipment it controls.   1.3.   The physical configuration and communication protocol of  ANSI/CTA - 2045 - A  or  ANSI/  CTA - 2045 - B .   1.4.   For air conditioners and heat pumps with two or more stages of control and cooling  capacity of less than 65,000 Btu/h (19 kW),  thermostats  with a  demand responsive  control   that complies with the communication and performance requirements of  AHRI  1380 .   1.5.   A device that complies with  IEC 62746 - 10 - 1 , an international standard for the open  automated demand response system interface between the appliance, system, or  energy management system and the controlling entity.   1.6.   An interface that complies with the communication protocol required by a controlling  entity to participate in an automated demand response program.   1.7.   Where   the   controlling   entity   does   not   have   a   demand   response   signal   available   for  the  building  type and size, local load management control shall be provided based on  either:   1.7.1.   Building demand management controls that monitor building electrical demand  and initiate controls to minimize monthly or peak time period demand charges.   1.7.2.   A   local   building   schedule   that   reflects   the   electric   rate   peak   period   dates   and  times where buildings are less than 25,000 gross square feet (2322 m 2 ).   In   this   case,   a   binary   input   to   the   control   system   shall   be   provided   that   activates   the   demand   response   sequence.  
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G01 

G02 

G03 

G04 

G05 

G06 

ENERGY 

CREDIT 

ABBREVIATED 

TITLE 

Renewable 

energy 

Lighting load 

management 

HVAC load 

management 

Automated 

shading 

Electric energy 

storage 

Cooling energy 

storage 

SHW energy 

storage 

CLIMATE ZONE 

ID 

SECTION 

0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B  7 8 

R01 

G07 

Building thermal 

mass 

TABLE   C406.3(1)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   R - 2,   R - 4   AND   I - 1   OCCUPANCIES              

C406.3.1  9  15  11  17  18  20  19  21  13  10  13  9  9  11  10  9  10  9  7  

C406.3.2  16  7  9  12  12  16  11  14  12  11  16  14  8  11  14  5  7  7  11  

C406.3.3  42  41  21  35  23  37  30  28  28  17  33  24  20  22  23  10  13  15  17  

C406.3.4  11  x  7  18  10  13  5  13  12  2  14  7  10  13  11  1  8  8  16  

C406.3.5  10  10  10  11  10  13  13  14  17  16  13  17  14  13  17  14  14  14  15  

C406.3.6  28  6  31  13  22  21  21  37  11  12  22  11  9  17  9  7  17  2  3  

C406.3.7  17  17  19  18  19  19  20  20  22  19  19  21  19  19  20  18  19  18  17  

C406.3.8  7  2  11  5  16  28  22  27  60  19  43  46  32  58  37  27  45  40  19  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone.  
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0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B  7 8 
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mass 

TABLE   C406.3(2)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   I - 2   OCCUPANCIES              

C406.3.1  6  6  6  6  6  8  7  9  8  6  8  6  6  7  7  6  7  5   4  

C406.3.2  11  12  13  13  13  12  12  12  6  13  16  12  13  14  15  14  14  12   12  

C406.3.3  10  11  10  10  8  21  10  10  13  11  18  11  12  14  13  12  11  9   7  

C406.3.4  1  1  1  1  x  x  x  1  x  x  2  x  x  2  x  x  1  1   x  

C406.3.5  13  13  13  13  14  15  14  15  15  14  15  15  14  15  15  13  14  13   12  

C406.3.6  25  6  33  14  25  19  27  37  27  16  22  19  14  18  11  11  20  2   3  

C406.3.7  4  4  4  4  4  4  4  4  4  4  4  5  4  4  4  4  4  4   4  

C406.3.8  6  2  10  4  15  25  20  24  57  18  39  44  31  53  33  25  40  34   14  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  
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TABLE   C406.3(3)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   R - 1   OCCUPANCIES              

C406.3.1  9  8  12  9  11  11  10  12  13  9  12  8  9  11  9  8  9  7  5  

C406.3.2  12  12  11  12  12  14  14  13  15  14  13  11  10  11  14  9  11  8  8  

C406.3.3  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.3.4  2  2  2  3  1  2  3  2  4  3  2  1  1  1  3  1  2  1  1  

C406.3.5  9  9  10  10  9  13  13  15  13  14  13  14  14  12  16  13  12  12  13  

C406.3.6  31  7  38  17  29  24  31  44  26  18  26  16  15  21  11  12  24  2  4  

C406.3.7  25  25  28  26  28  29  29  30  31  29  30  31  28  29  31  26  28  25  24  

C406.3.8  6  1  10  4  14  24  19  23  53  17  38  41  30  52  33  26  42  37  17  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  
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TABLE   C406.3(4)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   B   OCCUPANCIES              

C406.3.1  14  14  17  15  17  19  18  22  24  17  22  16  14  18  18  14  17  14  11  

C406.3.2  10  11  11  12  11  11  11  12  9  10  11  10  10  11  10  10  11  10  9  

C406.3.3  x  10  10  9  9  3  8  12  7  12  8  11  9  10  12  8  9  10  2  

C406.3.4  4  7  7  8  7  8  5  6  6  4  6  5  4  5  5  5  5  4  7  

C406.3.5  14  15  14  14  16  16  17  16  18  17  16  18  17  17  18  16  15  17  18  

C406.3.6  28  7  36  16  27  24  28  45  27  17  27  15  15  20  9  12  25  2  4  

C406.3.7  5  5  6  6  6  6  7  7  8  7  7  7  7  7  8  6  7  6  6  

C406.3.8  3  1  5  2  6  9  6  7  14  4  11  8  9  15  5  8  12  15  7  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  


image95.emf
G01 

G02 

G03 

G04 

G05 

G06 

ENERGY 

CREDIT 

ABBREVIATED 

TITLE 

Renewable 

energy 

Lighting load 

management 

HVAC load 

management 

Automated 

shading 

Electric energy 

storage 

Cooling energy 

storage 

SHW energy 

storage 
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TABLE   C406.3(5)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   A - 2   OCCUPANCIES              

C406.3.1  2  2  2  2  2  2  2  3  4  2  3  2  2  3  2  2  2  2  1  

C406.3.2  4  4  5  5  4  5  5  5  5  4  5  5  4  4  5  4  5  4  1  

C406.3.3  32  26  37  28  31  26  27  22  23  20  17  14  19  14  10  16  14  14  1  

C406.3.4  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

C406.3.5  4  4  4  4  5  5  5  5  4  4  4  4  3  4  4  4  3  3  2  

C406.3.6  15  4  17  8  12  10  10  16  6  5  7  3  3  4  1  2  4  x  x  

C406.3.7  13  13  15  14  15  16  16  17  19  16  17  19  16  17  18  15  16  14  13  

C406.3.8  3  1  5  2  7  12  8  10  21  6  15  14  8  18  10  6  12  8  3  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  
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TABLE   C406.3(6)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   M   OCCUPANCIES              

C406.3.1  8  8  12  9  11  12  12  17  17  11  13  9  10  11  10  9  10  9   6  

C406.3.2  16  16  18  19  17  19  19  21  17  18  21  21  18  21  22  18  22  18   16  

C406.3.3  x  15  16  15  15  6  15  21  13  23  15  23  17  19  26  14  17  18   3  

C406.3.4  7  11  11  12  11  13  10  11  11  7  11  11  8  10  11  8  9  8   12  

C406.3.5  6  10  8  10  11  12  11  10  14  11  10  12  10  11  12  11  9  10   8  

C406.3.6  40  9  51  22  35  31  34  53  21  17  28  10  11  19  4  9  18  2   2  

C406.3.7  3  3  4  3  4  4  4  4  5  4  4  5  4  4  5  4  4  4   3  

C406.3.8  5  1  6  3  8  12  10  10  20  7  17  15  14  24  10  13  20  24   12  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  
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TABLE   C406.3(7)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   GROUP   E   OCCUPANCIES              

C406.3.1  10  11  13  12  13  16  15  21  22  15  19  15  14  17  16  13  16  12   10  

C406.3.2  7  12  12  13  13  15  14  16  13  12  16  16  10  14  18  16  13  14   14  

C406.3.3  18  22  32  23  25  31  26  26  20  23  31  24  20  31  12  18  27  16   9  

C406.3.4  7  13  16  12  18  17  17  18  13  12  17  17  10  15  13  14  10  16   17  

C406.3.5  16  16  18  17  19  21  21  23  26  22  24  24  23  24  24  20  22  19   19  

C406.3.6  36  9  46  21  36  32  39  62  39  24  37  22  20  28  13  16  31  3   4  

C406.3.7  5  5  6  5  6  6  7  7  8  7  7  8  7  7  8  7  7  7   6  

C406.3.8  7  2  11  5  17  28  23  27  63  21  44  48  37  60  38  31  50  47   21  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.  x = Credits excluded from this building use type and climate zone .  
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TABLE   C406.3(8)   RENEWABLE   AND   LOAD   MANAGMENT   CREDITS   FOR   GROUP   S - 1   AND   S - 2   OCCUPANCIES              

C406.3.1  38  37  55  45  53  53  49  58  66  36  56  38  29  41  36  24  32  23   16  

C406.3.2  13  26  32  28  32  35  36  33  36  31  27  37  32  23  28  36  22  25   22  

C406.3.3  18  46  37  37  28  36  29  26  22  23  17  12  16  13  5  14  8  10   3  

C406.3.4  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x   x  

C406.3.5  40  40  47  41  47  44  40  44  42  30  38  31  21  31  26  24  29  23   21  

C406.3.6  20  5  21  11  14  14  11  21  5  5  9  2  2  5  1  1  3  x   x  

C406.3.7  3  3  3  3  4  3  4  4  4  3  4  4  3  3  4  2  2  2   2  

C406.3.8  7  2  12  5  17  29  23  28  66  18  44  47  28  56  37  20  39  29   13  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.   x   indicates   measure   is   not   available   for   building   occupancy   in   that   climate   zone .  
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G02 

G03 

G04 

G05 
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ENERGY 

CREDIT 

ABBREVIATED 

TITLE 

Renewable 

energy 

Lighting load 

management 

HVAC load 

management 

Automated 

shading 

Electric energy 

storage 

Cooling energy 

storage 

SHW energy 

storage 

CLIMATE ZONE 

ID 

SECTION 

0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B  7 8 

R01 

G07 

Building thermal 

mass 

TABLE   C406.3(9)   RENEWABLE   AND   LOAD   MANAGEMENT   CREDITS   FOR   OTHER a   OCCUPANCIES              

C406.3.1  12  13  16  14  16  18  17  20  21  13  18  13  12  15  14  11  13  10   8  

C406.3.2  11  13  14  14  14  16  15  16  14  14  16  16  13  14  16  14  13  12   12  

C406.3.3  24  24  23  22  20  23  21  21  18  18  20  17  16  18  14  13  14  13   6  

C406.3.4  5  6  7  9  8  9  7  9  8  5  9  7  5  8  7  5  6  6   9  

C406.3.5  14  15  16  15  16  17  17  18  19  16  17  17  15  16  17  14  15  14   14  

C406.3.6  28  7  34  15  25  22  25  39  20  14  22  12  11  17  7  9  18  2   3  

C406.3.7  9  9  11  10  11  11  11  12  13  11  12  13  11  11  12  10  11  10   9  

C406.3.8  6  2  9  4  13  21  16  20  44  14  31  33  24  42  25  20  33  29   13  

  HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot   Water.   a.   Other   occupancy   groups   include   all   Groups   except   for   Groups   A - 2,   B,   E,   I,   M   and   R.  
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C406.3.1   R01   Renewable   energy.   Projects   installing   on - site   renewable   energy   systems   with  a capacity of at least 0.1 watts per gross square foot (1.08 W/m   2 ) of building area or securing  off - site renewable energy shall achieve energy credits for this measure calculated as follows:   Equation   4 - 28   where:   EC R   =   Section   C406.3.1   R01   energy   credits   achieved   for   this   project.   EC 0.1   =   Section   C406.3.1   R01   base   credits   from   Tables   C406.3(1)   through   C406.3(9) .   R t   =   Actual   total   rating   of   on - site   renewable   energy   systems   (W).   R off   =   Actual   total   equivalent   rating   of   off - site   renewable   energy   contracts   (W),   calculated   as  follows:   R off   =   TRE /( REN   ×   20)   where:   TRE  = Total off - site renewable electrical energy in kilowatt - hours (kWh) that is procured in  accordance with  Sections C405.15.2.1  through  C405.15.4 .   REN   =   Annual   off - site   renewable   electrical   energy   from   Table   C405.15.2 ,   in   units   of  kilowatt - hours per watt of array capacity.   R ex   =   Rating   (W)   of   renewable   energy   resources   capacity   excluded   from   credit   calculated   as  follows:   R ex   =   RR r   +   RR x   +   RR c   where:   RR r   = Rating of on - site renewable energy systems required by  Section C405.15.1 , without  exception (W).   RR x   =   Rating   of   renewable   energy   resources   used   to   meet   any   exceptions   of   this   code   (W).   RR c   =   Rating   of   renewable   energy   resources   used   to   achieve   other   energy   credits   in   Section   C406   (W).   PGFA  = Project gross floor area, ft 2 . Where renewable requirements, exceptions or credits are  expressed in annual kWh or Btu rather than watts of output capacity, they shall be converted   as 3413 Btu = 1 kWh and converted to W equivalent capacity as follows:   RR w   = Actual total equivalent rating of renewable energy capacity (W), calculated as   follows:   RR w   =   TRE x   /( REN   ×   PGFA )   where:   TRE x   =   Total   renewable   energy   in   kilowatt - hours   (kWh)   that   is   excluded   from   R01   energy credits.    
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C406.3.2 G01 Lighting load management.   A project not required to comply with   Section  C405.2.8  can achieve energy credits for installing demand - responsive lighting controls for  interior  general lighting   that comply with  Section C405.2.8.1 . The demand - responsive lighting  controls shall automatically reduce the light output or power of controlled lighting to not more  than 80 percent of full output, or 80 percent of the high - end trim setpoint, whichever is less.  Energy credits can be earned where demand - responsive lighting controls are installed for the  following:   1.   Not   less   than   10   percent   of   the   interior   floor   area   in   Group   R   or   I   occupancies.   2.   Not   less   than   50   percent   of   the   interior   floor   area   in   all   other   occupancies.   G01 credits shall be prorated using  Equation 4 - 29   with not more than 75 percent of the  interior floor area being counted.  
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Equation   4 - 29  
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      C406.3.3 G02 HVAC load management.   Automatic  load management controls shall be  configured as follows:   1.   Cooling   temperature shift: Where electric cooling is in use, controls shall gradually  increase the cooling setpoint by at least 3°F (1.7°C) over a minimum of 3 hours or  reduce effective cooling capacity to 60 percent of installed capacity during the peak  period or adjust the cooling temperature setpoint as described in  Section C403.6.1 .   2.   Heating   temperature shift: Where electric heating is in use, controls shall gradually  decrease the heating setpoint by at least 3°F (1.7°C) over a minimum of 3 hours or  reduce effective heating capacity to 60 percent of installed capacity during the peak  period or adjust the heating temperature setpoint as described in  Section C403.6.1 .   3.   Ventilation   shift: Where HVAC systems serve multiple  zones  and have less than 70  percent outdoor air required, include controls that provide excess outdoor air preceding  the   peak   period   and   reduce   outdoor   air   by   at   least   30   percent   during   the   peak   period,  in accordance with  ASHRAE Standard 62.1  Section 6.2.5.2 or provisions for  approved  engineering analysis in  Section 403.3.1.1  of the  International Mechanical Code .   Credits   achieved   for   measure   G02   shall   be   calculated   as   follows:       Equation   4 - 30   where:   EC G02_ ach   =   Demand   responsive   control   credit   achieved   for   project.   EC G02_ base   =   G02   Base   energy   credit   from   Section   C406.3 .   EC G02_ adj   =   Energy   credit   adjustment   factor   from   Table   C406.3.3 .  

Equation 4-29
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TABLE   C406.3.3   ENERGY CREDIT ADJUSTMENT BASED ON USE OF VENTILATION SHIFT OR DEMAND  RESPONSE    

DEMAND RESPONSE  SIGNAL   AVAILABLE a  DEMAND RESPONSE REQUIRED  BY SECTION C403.4.6.1 b  INCLUDES  VENTILATION  SHIFT c    EC G02_ adj  

No  No  Yes  100%  

No  Yes  Yes  80%  

Yes  No  Yes  80%  

Yes  Yes  Yes  40%  

No  No  No  70%  

No  Yes  No  50%  

Yes  No  No  50%  

Yes  Yes  No  0%  

a.   “Demand   Response   Signal   Available”   is   “Yes”   where   a   controlling   entity   other   than   the  owner makes a demand response signal available to the building.   b.   Where   the   exception   is   invoked   in   Section   C403.4.6.1   for   buildings   that   comply   with   Load  Management measure G02, then “Demand Response Required” is “Yes.”   c.   Ventilation   shift   controls   in   accordance   with   Section   C406.3.3 ,   Item   3.  
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C406.3.4 G03 Automated shading load management.   Where   fenestration   on east, south   and west exposures is greater than 20 percent of the wall area, load management credits shall  be achieved as follows:   1.   Automatic   exterior   shading   devices   or   dynamic   glazing   that   is capable   of   reducing  solar gain through sunlit  fenestration   by not less than 50 percent when fully closed shall  receive the full credits in  Tables C406.3(1)   through  C406.3(9) . The exterior shades   shall have fully open and fully closed  solar heat gain coefficient  (SHGC) determined in  accordance with  AERC 1 .   2.   Automatic   interior   shading   devices   with   a   solar   reflectance   of   not   less   than 0.50   for  the surface facing the  fenestration  shall receive 40 percent of the credits in  Tables   C406.3(1)   through  C406.3(9) .   3.   All   shading   devices,   dynamic   glazing   or   shading   attachments   shall:   3.1.   Provide not less than 90 percent coverage of the total  fenestration   on east, south  and   west   exposures   in   the   building   to   achieve   the   credits   determined   in   Item   1   or   2.  Alternatively, provide not less than 70 percent coverage of the total  fenestration   on  the south and west exposures in the  building   to achieve 50 percent of the credits  determined in Item 1 or 2.   3.2.   Be   automatically   controlled   and   shall   modulate   in   multiple   steps   or   continuously  the amount of solar gain and light transmitted into the space in response to peak  periods and either daylight levels or solar intensity.   3.3.   Include a  manual  override located in the same  enclosed space  as the shaded  vertical   fenestration   that   shall   override   operation   of   automatic   controls   for  not longer than 4 hours. Such override shall be locked out during peak periods.   For this section, directional exposures shall exclude  fenestration  that has an orientation  deviating   by   more   than 45   degrees   of   facing   the   cardinal   direction.   In   the   southern  hemisphere, where the south exposure is referred to, it shall be replaced by the north   exposure.  
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Equation 4-31

 C406.3.5 G04 Electric energy storage.   Electric storage devices shall be charged and  discharged by   automatic   load management controls to store energy during nonpeak periods  and   use   stored   energy   during   peak   periods   to   reduce   building   demand.   Electric   storage  devices   shall   have   a   minimum   capacity   of   1.5   watt - hours   per   square   foot   (Wh/ft 2 ) (16 Wh/m 2 )  of gross  building  area. Base credits in  Tables C406.3(1)   through  C406.3(9)   are based on  installed electric storage of 5 Wh/ft 2   (54 Wh/m 2 ) and shall be prorated for actual installed   storage capacity between 1.5 and 15 Wh/ft 2   (16 to 161 Wh/m 2 ), as follows:     Larger   energy   storage   shall   be   permitted;   however,   credits   are   limited   to   the   range   of   1.5  to 15 Wh/ft 2   (16 to 161 Wh/m 2 ).     C406.3.6 G05 Cooling energy storage.   Automatic   load management controls shall be  capable of activating ice or chilled water storage equipment to reduce demand during summer  peak   periods.   Storage   tank   standby   loss   shall   be   demonstrated   through   analysis   to   be  not more than 2 percent of storage capacity over a 24 - hour period for the cooling design day.  Base credits in  Section C406.3   are based on storage capacity of the design peak hour cooling  load with a 1.15 sizing factor. Credits shall be prorated for installed storage systems sized  between 0.5 and 4.0 times the design day peak hour cooling load, rounded to the nearest   whole   credit.   Larger   storage   shall   be   permitted   but   the   associated   credits   are   limited   to   the  
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range   provided   in   this   section.   Energy   credits   shall   be   determined   as   follows:     where:   EC s   =   Cooling   storage   credit   achieved   for   project.       Equation   4 - 32  
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C406.3.7 G06 Service hot water energy storage.   Where service hot water (SHW) is heated  by electricity,   automatic  load management controls complying with ANSI/CTA - 2045 - B shall  preheat   stored   SHW   before   the   peak   period   and   suspend   electric   water   heating   during   the  peak period. Storage capacity shall be provided by either:   1.   Preheating   water above 140°F (60°C) delivery temperature with at least 1.34 kWh of  energy   storage   per   kW   of   water - heating   capacity.   Tempering   valves   shall   be   provided  at the  water heater   delivery location.   2.   Providing   additional heated water tank storage capacity above peak SHW demand with  equivalent peak storage capacity to Item 1.   Credits   earned   for   measure   G06   shall   be   calculated   using   Equation   4 - 33 :       Equation   4 - 33   where:   EC G06 _ach   = SWH energy storage credit achieved for project.  EC G06 _base   = G06 Base energy credit from  Section C406.3 .  EC G06 _adj   = Energy credit adjustment factor from  Table C406.3.7 .  
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TABLE   C406.3.7   ENERGY CREDIT ADJUSTMENT BASED ON USE OF HEAT PUMP WATER HEATER OR  DEMAND RESPONSE          

No  NA  No  100%  

No  NA  Yes  33%  

Yes  No  No  50%  

Yes  No  Yes  17%  

Yes  Yes  NA  0%  

HPWH   =   Heat   Pump   Water   Heater,   NA   =   Not   available.   a.   “Demand   Response Signal Available” is “Yes” where a controlling entity currently makes a  demand response signal available to the building.   b.   The   lower values of  EC G06_ adj   in this column apply where not less than 67 percent of the  whole - building design end use service water heating requirements are met using only heat  pump heating at the conditions described in  Section C406.2.3.1.2 .  
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C406.3.8 G07 Building thermal mass. The project shall have additional passive interior mass  and a night flush control of the HVAC system. The credit is available to projects that have at  least 80 percent of gross floor area unoccupied between midnight and 6:00 a.m. The project  shall meet the following requirements:   1.   Interior to the building thermal envelope insulation, provide 10 pounds per foot (15 kg/  m) of project conditioned floor area of passive thermal mass in the building interior wall, the  inside of the exterior wall or the interior floor construction. Mass construction shall have mass  surfaces directly contacting the air in conditioned spaces with directly attached gypsum panels  allowed. Mass with carpet or furred gypsum panels or exterior wall mass that is on the exterior  of the insulation layer [e.g., the   portion of concrete masonry unit (CMU) block on the exterior of  insulation - filled cell cavities] shall not be included toward the building mass required.   2.   HVAC units for 80 percent or more of the supply airflow in the project shall be equipped  with outdoor air economizers and fans that have variable or low speed capable of operating at  66 percent or lower airflow and be included in the night flush control sequence.   3.   Night flush controls shall be configured with the following sequence or another night  flush strategy shall be permitted where demonstrated to be effective, avoids added morning  heating and is approved by the authority having jurisdiction.   3.1.   Summer mode shall be activated when outdoor air temperature exceeds 70°F (21°C)  and shall continue uninterrupted until deactivated when outdoor air temperature falls below 45°F  (7°C). During summer mode, the occupied cooling setpoint shall be set 1°F (0.6°C) higher than  normal and the occupied heating setpoint shall be reset 2°F (1.1°C) lower than normal.   3.2.   Where all the following conditions exist, night flush shall be activated:   3.2.1.   Summer mode is active in accordance with Item 3.1.   3.2.2.   Outdoor air temperature is 5°F (2.8°C) or more below indoor average zone   temperature.   3.2.3.   Indoor average zone temperature is greater than morning occupied heating  setpoint.   3.2.4.   In Climate Zones 0A, 1A, 2A and 3A, outdoor dewpoint is below 50°F (10°C) or  outdoor air enthalpy is less than indoor air enthalpy.   3.2.5.   Local time is between 10:00 p.m. and 6:00 a.m.   When night flush is active, automatic night flush controls shall operate outdoor air economizers  at low fan speed not exceeding 66 percent during the unoccupied period with mechanical  cooling and heating locked out.
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Amend Tables R402.1.2 and R402.1.4 to align with the 2024 IECC as follows:   
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CLIM ATE  ZON E  VERTICAL  FENESTR ATION U - FACTOR b,  j i  SKYLI GHT  U - FACT OR b  GLAZED  FENESTR ATION  SHGC b, e  SKYLI GHT  SHGC  CEILI NG  R - VALU E  WOO D  FRAM E  WALL  R - VALU E e  MAS S  WAL L R - VAL UE i f  FLO OR  R - VAL UE h  BASEM ENT  WALL  R - VALUE c b, e  UNHE ATED  SLAB d   R - VALUE  &  DEPTH c  HEA TED  SLA B R - VAL UE &  DEP TH c  CRA WL  SPA CE c   WAL L R - VALU E b,e  

1  NR  0. 75  60  0.25  0.28  30  13   or  0&1 0ci  3/4  13  or  7+ 5ci  or  10 ci  0  0  R - 5ci  edg e &  R - 5  full  sla b  0  

2  0.40  0.6 5 0  0.25  0.28  38  13  or  0&1 0ci  4/6  1 4 3  or  7+ 5ci  or  10 ci  0  0  R - 5ci  edg e &  R - 5  full  sla b  0  

For Sl: 1 foot = 304.8mm.  
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R - values are minimums.   U - factors and SHGC are maximums. Whe n re   insulation is installed in a cavity  which is less than the label or design  thickness of the insulation, the installed   R - value of the  insulation shall not be less than the   R - value specified in the table.   b.   The fenestration   U - factor column excludes skylights. The SHGC column applies to all glazed  fenestration. Exception: Skylights may be excluded from glazed fenestration SHGC requirements  in climate zones 1 through 3 where the SHGC for such skylights does not exceed 0.30.  “5ci or 13”  means R - 5 continuous insulation (ci) on the interior or exterior surface of the wall or R - 13 cavity  insulation on the interior side of the wall. “10ci or 13” means R - 10 continuous insulation (ci) on  the interior or exterior surface of the wall  or R - 13 cavity insulation on the interior side of the wall.  “15ci or 19 or 13&5ci” means R - 15 continuous insulation (ci) on the interior or exterior surface of  the wall; or R - 19 cavity insulation on the interior side of the wall; or R - 13 cavity insulation  on the  interior of the wall in addition to R - 5 continuous insulation on the interior or exterior surface of  the wall.   c.   “15/19” means R - 15 continuous insulation on the interior or exterior of the home or R - 19 cavity  insulation at the interior of the basement wall. “15/19” shall be permitted to be met with R - 13  cavity insulation on the interior of the basement wall plus R - 5  continuous insulation on the  interior or exterior of the home. “10/13” means R - 10 continuous insulation on the interior or  exterior of the home or R - 13 cavity insulation at the interior of the basement wall.   Slab insulation  shall be installed in accordance with Section R402.2.10.1.   d.   R - 5 shall be added to the required slab edge   R - values for heated slabs. Insulation depth shall be  the depth of the footing or 2 feet, whichever is less in Climate Zones 1 through 3 for heated slabs.   Basement wall insulation is not required in Warm Humid locations as defined by Figure R301.1  and Table R301.1.    e.   There are no SHGC requirements in the Marine Zone.   The first value is cavity insulation; the  second value is continuous insulation. Therefore, as an example, “13&5” means R - 13 cavity  insulation plus R - 5 continuous insulation.     f.   Basement wall insulation is not required in warm - humid locations as defined by Figure R301.1  and   Table R301.1.  Mass walls shall be in accordance with Section R402.2.6. The second R - value  applies where more than half of the insulation is on the interior of the mass wall.   g.           Or insulation sufficient to fill the framing cavity, R - 19 minimum.   A maximum  U - factor of 0.30 shall  apply in Marine Climate Zone 4 and                     Climate Zones 5 through 8 to vertical fenestration products installed in buildings located either:             1. Above 4,000 feet in elevation.             2. In windborne debris regions where protection of openings is required by Section  R301.2.1.2 of the  International Residential Code .   h.   The first value is cavity insulation, the  second value is continuous insulation, so “13+5” means  R - 13 cavity insulation plus R - 5 continuous insulation.   “30 or 19+7.5ci or 20ci” means R - 20 cavity  insulation alone or R - 19 cavity insulation with R - 7.5 continuous insulation or R - 20 continuous  insulation alone.    i.   The second   R - value applies when more than half the insulation is on the interior of the mass wall.   j i .   For impact rated fenestration complying with   Section R301.2.1.2   of the   Florida Building Code,  Residential   or   Section 1609.1.2   of the   Florida Building Code, Building , the maximum   U - factor  shall be 0.65 in Climate Zone 2.    
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TABLE R402.1.4 EQUIVALENT U - FACTORS  
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CLIMA TE  ZONE  VERTICAL   FENESTRATI ON U - FACTOR  SKYLIG HT U - FACTOR  CEILIN G  U - FACTO R  WOO D  FRAM E  WALL  U - FACTO R  MASS  WALL  U - FACTO R b  FLOO R  U - FACTO R  BASEME NT WALL  U - FACTOR  UNHEAT ED SLAB  F - FACTOR d  HEATE D SLAB  F - FACTO R d  CRAW L  SPACE  WALL  U - FACTO R  

1  0.50  0. 75  60  0.03 5  0.08 4  0.197  0.06 4  0.360  0.73  0.74  0.47 7  

2  0.40  0.6 5 0  0.03 0  0.08 4  0.165  0.06 4  0.360  0.73  0.74  0.47 7  
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a.   Nonfenestration   U - factors  and  F - factors   shall be obtained from measurement, calculation ,  or   an  approved   source , or Appendix RF   where such appendix is adopted or  approved .   b.   Mass walls shall be in accordance with Section R402.2.5.   Whe n re   more than half the insulation  is on the interior, the mass wall U - factors shall be a maximum of 0.17 in Climate Zone s 0 and   1,  0.14 in Climate Zone 2, 0.12 in Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in  Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8.   c.            Basement wall   U - factor of 0.360 i I n warm - humid locations as defined by   Table R301.1 . , the  basement wall  U - factor shall not exceed 0.360.   d.         A maximum  U - factor of 0.30 shall apply in Marine Climate Zone 4 and Climate Zones 5 through 8  to vertical fenestration products installed                   in buildings located either:   1.   Above 4,000 feet in elevation above sea level, or   2.   In windborne debris regions where protection of openings is required by Section  R301.2.1.2 of the  International Residential Code .   e .   F - Factors for slabs shall correspond to the R - values in Table R402.1.2 and the installation  conditions of Section R402.2.10.1.    
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Mechanical   Ventilation   Test   Report   Residential   Prescriptive,   Performance   or   ERI   Method   Compliance   2026 Florida Building Code, Energy Conservation, 9th Edition      

  Jurisdiction :    Permit   #:  

Job  Information  

Builder :  Community :   Lot :  NA  

Address :  

City:   State:    FL  Zip:   

Mechanical Ventilation   Test   Results  

Exhaust   Flow   Supply   Flow     System 1       cfm   System 2       cfm   System 3     cfm   Sum of others     cfm   Total of all   cfm     Total   Exhaust   Design   Flow   cfm   Total   Supply   Design   Flow   cfm           PASS   FAIL     Mechanical   ventilation   was   verified   by testing   in accordance   with ANSI/RESNET/ICC  380.  

 Testing   Company  

Company Name:   Phone:     I hereby verify that the above mechanical ventilation flow leakage test results are in accordance with the Florida Building   Code, Energy Conservation, Section R403.6.3 requirements.     Signature of Tester:     Date of Test:     Printed Name of Tester:     License/Certification   #:     Issuing Authority:    

 

System   1    cfm  

System   2    cfm  

System   3    cfm  

Sum   of   others   cfm  

Total   of   all    cfm  
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Amend Table C402.4 to align with 2024 IECC   as follows:  

Climate Zone  1  2  

Vertical Fenestration  

U - factor  

Fixed Fenestration  0.50   0.50  0.45  

Operable  Fenestration  0.65   0.62  0.65   0.60  

Entrance Doors  1.10  0.83  0.83   0.77  

SHGC  

Orientation  SEW  N  SEW  N  

PF < 0.2  0.25  0.33  0.25  0.33  

0.2 ≤ PF < 0.5  0.30  0.37  0.30  0.37  

PF ≥ 0.5  0.40  0.40  0.40  0.40  

Skylights  

U - factor  0.75   0.70  0.65  

SHGC  0.35  0.35  
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FIGURE C405.2.4.2(1)—PRIMARY AND SECONDARY SIDELIT DAYLIGHT ZONES.
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FIGURE C405.2.4.2(1)—PRIMARY AND SECONDARY SIDELIT DAYLIGHT ZONES.
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TABLE C405.4.2(2)
LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZONES
Zone 1 Zone 2 Zone 3 Zone 4
Base Site Allowance 160 W 280 W 400 W 560 W
Uncovered Parking Areas
Parking area, exterior 0.015 W/ft2 | 0.026 W/ft2 | 0.037 W/ft2 | 0.052 W/ft?
Building Grounds
Walkways and ramps less O.SOwnear 0.50 W/linear D.55 W/linear {.60 Wi/linear
Plaza areas 0.028 Wift2 | 0.049 W/ft2 | 0.070 W/ft2 | 0.098 W/ft?
Dining areas 0.156 W/ft2 | 0.273 W/ft2 | 0.390 Wift2 0.546 W/t
Stairways Exempt Exempt Exempt Exempt
Pedestrian tunnels 0.063 W/ft2 | 0.110 W/t | 0.157 Wift2 0.220 W/it2
Landscaping 0.014 W/ft2 | 0.025 W/ft2 | 0.036 Wift? 0.050 W/t
Building Entrances and Exits
Pedestrian and vehicular entrances 5.6 Wilinear | 9.8 W/linear | 14 W/linear | 19.6 W/linear
and exits foot of foot of foot of foot of
opening opening opening opening
Entry canopies 0.072 Wift2 | 0.126 Wift2 | 0.180 W/ft2 0.252W/ft?
Loading docks 0.104 W2 | 0.182 W/ft2 | 0.260 W/ft2 | 0.364 W/t
Sales Canopies
Free-standing and attached 0.20 Wi/ft2 0.35 W/ft2 0.50 W/ft? 0.70 W/ft?
Outdoor Sales
Open areas (including vehicle sales oor2wie | oazewie | o180 wire | 0.252 wie
lots)
Street frontage for vehicle sales lots No allowance 7.2W/linear |10.3 W/linear {14.4 W/linear
in addition to “open area” allowance |=— foot foot foot

For SI: 1 foot = 304.8 mm, 1 watt per square foot = 10.76 W/m2.

W = Watt.
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EECye=EECy;
— {the lesser of: [SRLMj;,p, SLRM s x( RLM sy, — RLM)]}
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EECye=EECy;
— {the lesser of: [SRLMj;,p, SLRM s x( RLM sy, — RLM)]}




image14.emf
BUILDING  OCCUPANCY  GROUP   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B    7   8   R - 2,   R - 4   and   I - 1   5   5   5   5   5   5   5   24   19   5   22   18   5   5   19   5   5   5   5   I - 2   16   14   11   8   6   5   5   10   6   8   14   10   17   26   29   21   21   22   39   R - 1   7   5   8   5   19   5   32   40   41   24   41   42   17   37   41   5   24   15   22   B   7   5   5   8   6   6   14   26   31   23   39   34   19   35   45   5   19   17   27   A - 2   18   16   14   15   13   9   11   23   32   5   23   23   5   5   26   5   5   5   5   M   5   5   5   5   5   5   5   5   20   5   5   5   5   5   5   5   5   5   5   E   13   13   18   16   17   14   21   35   40   25   43   29   23   32   27   11   17   25    5   S - 1   and   S - 2   5   5   5   5   5   5   5   5   13   5   17   20   5   35   23   5   5    11   40   All   other   5   5   5   5   5   5   5   7   17   5   10   7   5   6   11   5   5   5   5  


image15.emf
BUILDING  OCCUPANCY  GROUP   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B    7   8   R - 2,   R - 4   and   I - 1   34   37   31   46   48   56   49   56   38   31   42   32   26   33   34   23   27   25   25   I - 2   23   24   25   25   25   28   26   30   22   25   32   24   25   28   29   26   28   22   20   R - 1   30   28   35   30   34   36   34   37   41   32   37   27   28   33   32   25   29   22   18   B   38   39   45   42   45   49   47   56   57   44   55   42   38   47   46   38   45   38   31   A - 2   8   8   9   9   8   9   9   11   13   8   11   9   8   10   9   8   9   8   3   M   32   32   42   37   39   47   44   58   57   42   54   46   38   48   5   42   45   38   34   E   27   34   38   37   39   47   44   58   57   42   54   46   38   48   50   42   45   38   34   S - 1   and   S - 2   89   90   90   90   90   90   90   90   90   90   90   90   70   90   90   84   86   71   54   All   other   35   39   46   42   46   52   49   56   56   40   52   42   37   44   44   36   39   32   28  


image16.emf
TABLE   C406.2(1)   BASE   ENERGY   CREDITS   FOR   GROUP   R - 2,   R - 4   AND   I - 1   OCCUPANCIES a     ENERGY   ID     CREDIT  MEASURE     SECTION       0A   0B   1A   1B   2A   2B   3A   CLIMATE ZONE  3B   3C   4A   4B   4C       5A    5B       5C   6A   6B    7    8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   C406.2.1.4   C406.2.1.5   C406.2.1.6   C406.2.2.1   C406.2.2.2   C406.2.2.3   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.   valves   W07   SHW   heat   trace   system   W08   SHW   submeters   W09   SHW   flow   reduction   b   C406.2.3.3   c   C406.2.3.4   C406.2.3.5  

7  6  2  4  1  1  4  1  1  22  1  3  29  10  1  32  27  30  39  

15  10  12  8  6  16  13  5  1  7  7  9  65  16  11  73  43  52  26  

1  1  1  1  1  1  4  3  1  5  3  4  6  5  4  7  7  6  8  

10  10  6  8  5  6  8  4  1  8  3  4  11  7  3  14  12  13  13  

7  7  4  6  9  11  13  3  1  22  5  10  27  18  7  41  33  22  21  

20  19  16  17  14  13  11  11  5  13  10  8  15  12  7  18  14  17  19  

x  x  x  x  x  x  3  1  1  6  2  3  10  5  2  14  10  13  16  

7  6  4  4  3  3  1  1  1  1  1  1  1  1  x  x  x  x  x  

9  10  8  22  20  25  16  17  32  21  24  17  23  27  16  21  24  18  18  

32  31  27  28  23  23  28  21  12  42  24  24  56  36  19  73  54  70  79  

61  63  74  74  85  88  101  100  121  103  109  122  102  111  130  93  106  99  96  

50  52  62  61  72  74  86  85  104  88  94  106  88  96  112  81  92  87  84  

38  39  46  46  53  55  63  62  76  64  68  76  64  69  81  58  66  62  60  

7  7  8  7  8  8  8  9  10  8  9  9  7  8  9  6  7  6  6  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

3  3  3  3  3  3  3  3  4  3  3  4  3  3  4  3  3  3  2  

12  12  13  13  14  15  15  15  18  14  15  16  13  14  16  11  13  11  10  

11  11  13  13  15  16  18  18  22  19  20  22  19  20  24  17  20  18  18  

22  22  27  26  31  32  37  37  45  38  40  45  38  41  48  35  39  37  36  

 


image17.emf
W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.6   15   16   19   19   22   23    26    26    32    27    29    32    27    29    34    25    28   27   26     C406.2.4   3   3   2   3   2   2   2   2   2   2   2   2   2   2   2   3   2   2    3     C406.2.5.1    x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   L02   dimming   &  tuning   C406.2.5.2    1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1    1   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06    Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3    3   3   4   4   4   4   3   4   3   2   3   2   1   1   2   1   1   1    1     C406.2.5.4    x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.5.5    8   8   9   9   9   9   8   8   10   6   8   7   4   6   8   3   5   4    3     C406.2.5.6    2   2   2   2   2   2   2   2   2   1   2   1   1   1   1   1   1   1    1     C406.2.6.1    4   4   4   4   5   5   5   5   5   4   5   5   4   4   5   4   4   4    3   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2    x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x       C406.2.6.3   15   15   17   16   17   18    17    18    20    16    17    18    15    16    18    13    15   13   12  


image18.emf
DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service   Hot  Water; UA =  U - factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   1   1   1   1   2   1   1   1   3   1   3    11   27    7    10    3   3   2   10   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   5   3   4   3   5   8   8   3   2   6   2   2   7   3   1   9   7    19   5     C406.2.1.4   1   1   1   1   1   1   1   1   1   1   1   1   2   1   1   2   1   2   3     C406.2.1.5   1   3   1   3   2   2   9   4   1   4   1   1   3   1   1   3   3   3   3     C406.2.1.6   1   1   1   1   1   1   1   1   1   4   3   5   5   1   1   5   5   2   2     C406.2.2.1   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.2.2   x   x   x   x   2   3   4   3   7   6   4   6   8   6    10   11   12   15   19     C406.2.2.3   6   6   4   4   3   3   2   2   1   1   1   1   1   1   1   x   x   x   x   H04   HVAC   control   C406.2.2.4   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   H05   DOAS/fan   control   SHW   C406.2.2.5   41   41   40   40   42   36   42   37   39   49   40   46   56   46   61   65   68   82   93     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3  

4  4  4  4  5  5  5  5  6  6  6  6  6  6  6  6  5  5  5  

2  2  2  2  2  2  3  3  3  3  3  3  3  3  3  3  3  3  3  

2  2  2  2  2  3  3  3  3  3  3  3  3  3  3  3  3  3  3  

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  

1  1  2  2  2  2  2  2  2  2  2  2  2  2  2  1  1  1  1  


image20.emf
W08   SHW   submeters   W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.6    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1   C406.2.4    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3     C406.2.5.1    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x   L02   dimming   &  tuning   C406.2.5.2   5   5   5   5   5   6   5   6   6   5   6   6   5   5   5   4   4   3   2   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06   Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3    5    5    5    5    5    5    5    5    6    5    5    6    5    5    5    4    4    3    2     C406.2.5.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.6    7    7    7    7    7    7    7    7    9    7    7    8    6    7    7    5    5    4    3   C406.2.6.1    1    2    2    2    2    2    2    2    2    2    2    2    2    2    2    2    2    1    1   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x       C406.2.6.3   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x  
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DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE   C406.2(3)   BASE   ENERGY   CREDITS   FOR   GROUP   R - 1   OCCUPANCIES a  


image23.emf
ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   H04   HVAC   control   H05   DOAS/fan   control   SHW   C406.2.2.5   32   30   26   28   25   23   24   22   28   26   22   20   30   26   19   41   34   48   62     C406.2.3.1   W01     preheat  recovery   a   18   19   22   22   25   27   31   21   32   34   34   38   37   36   40   36   37   36   35   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   C406.2.3.1   b   C406.2.3.1   c   14   15   18   17   20   22   25   25   27   29   29   32   31   31   34   30   32   31   30     11   12   14   14   16   17   19   19   20   21   21   24   23   23   25   22   23   23   22   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.2   3   3   4   3   4   4   4   4   4   4   4   4   4   4   4   4   4   4   3     C406.2.3.3   W05     water  heaters   a   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   W06   Thermostatic   C406.2.3.3   1   1   1   1   1   2   2   2   2   2   2   2   2   2   2   2   2   1   1  

C406.2.1.2  2  3  1  2  1  3  3  2  1  5  2  2  7  4  2  9  7  9  11  

C406.2.1.3  15  9  12  8  6  16  7  5  10  14  3  1  19  5  1  28  16  28  18  

C406.2.1.4  1  1  1  2  2  1  2  1  1  2  1  2  2  1  2  3  2  2  3  

C406.2.1.5  18  26  11  25  3  4  5  3  1  6  2  4  7  4  4  8  6  8  5  

C406.2.1.6  2  2  1  2  2  3  5  3  1  6  3  4  9  7  6  13  8  6  6  

C406.2.2.1  21  20  17  18  16  13  12  12  11  11  11  8  11  11  8  13  11  14  16  

C406.2.2.2  x  x  x  x  x  x  1  1  6  2  1  1  3  2  2  6  4  8  11  

C406.2.2.3  7  6  4  4  3  2  1  2  1  1  2  1  1  1  1  x  x  x  x  

C406.2.2.4  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

 


image24.emf
W08   SHW   submeters   W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.4   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.3.5   6   7   8   8   9    10   11   11   12   13   13   14   14   13   15   13   14   14   13     C406.2.3.6   4   5   5   5   6   7   8   8   8   9   9    10   10    9    10    9    10   10   9     C406.2.4   3   3   2   2   2   2   2   2   2   2   2   2   2   2   2   2   2   2   2     C406.2.5.1   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   L02   dimming   &  tuning   C406.2.5.2   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06   Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3    3    3    3    3    3    3    3    3    3    4    2    3    2    2    3    2    2    1    1     C406.2.5.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.5.6    1    1    2    2    2    2    2    2    2    2    1    2    1    1    2    1    1    1    1   C406.2.6.1    2    2    2    2    2    2    2    2    3    3    3    3    3    3    3    2    2    2    2   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x       C406.2.6.3   9   9    10   10   10   11   11   11   11   11   11   12   11   11   12   10   11   10   9   Q04     Fault  detection   C406.2.6.4   3   3   3   3   2   2   2   2   2   2   2   2   2   2   1   2   2   2   2  


image25.emf
DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE   C406.2(4)   BASE   ENERGY   CREDITS   FOR   GROUP   B   OCCUPANCIES a  


image27.emf
ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   7   8   3   6   5   3   7   3   1    13    4   8    21   15   11   13   24   37   43   E03   Reduced   air   leakage   E04     Add roof  insulation   E05     Add wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   5   3   4   2   2   2   5   1   x   8   x   2    13    4   x    18    9    18   7     C406.2.1.4   2   2   2   2   2   2   3   2   1   3   1   2   3   2   2   3   3   2   3     C406.2.1.5   13   14    8    11    4   4   7   4   1   5   2   4   6   4   3   9   7    10   8     C406.2.1.6   5   5   4   5   7   7   8   2   1   8   2   4    10    5   1    21   17   10   9     C406.2.2.1   22   22   19   20   17   17   15   15   11   15   15   11   16   15   11   19   17   18   20     C406.2.2.2   X   x   x   x   x   x   1   1   1   3   2   2   5   4   3   9   7   8   12     C406.2.2.3   7   6   4   5   3   3   1   2   1   1   2   1   1   1   1   x   x   x   x   H04   HVAC   control   C406.2.2.4   X   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   H05   DOAS/fan   control   SHW   C406.2.2.5   31   31   27   29   25   25   28   26   18   35   28   28   47   38   29   64   53   58   74     C406.2.3.1   W01     preheat  recovery   a   8   9    10    9    11   11   12   12   14   13   13   14   13   13   15   12   13   14   14   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3  

3  3  3  3  4  4  5  4  5  5  5  6  5  5  6  5  5  6  6  

5  5  6  6  7  7  8  7  8  8  8  9  8  8  9  8  8  9  8  

3  3  4  4  4  4  4  4  5  4  4  5  4  4  5  4  4  4  4  

12  15  17  16  18  18  19  19  22  20  20  22  20  20  22  18  19  20  19  

  1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1   1  

4  4  4  4  5  5  5  5  6  5  5  6  5  5  6  5  5  5   5  
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W08   SHW   submeters   W09   SHW   flow   reduction   W10   Shower   heat   recovery   P01     Energy  monitoring   L01     Lighting  performance   Lighting     C406.2.3.4   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.5   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.3.6   x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x  C406.2.4    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3    3   C406.2.5.1    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x    x   L02   dimming   &  tuning   C406.2.5.2   5   5   6   6   6   6   6   6   7   6   6   6   5   5   6   4   5   3   2   L03     Increase  occp.   sensor   L04     Increase  daylight   area   L05   Residential   light   control   L06   Light   power   reduction   Q01   Efficient  elevator   Commercial   C406.2.5.3   5   6   6   6   6   6   6   6   8   6   6   6   5   5   6   4   5   4   3     C406.2.5.4   7   7   8   8   8   8   8   8   9   6   7   7   6   6   6   6   6   7   5     C406.2.5.5   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x     C406.2.5.6   7   7   8   8   8   8   8   8   9   7   8   8   6   7   8   5   6   5   3     C406.2.6.1   4   4   4   4   5   5   5   5   5   5   5   5   5   5   5   4   5   4   4   Q02       Q03   kitchen  equip.   Residential  kitchen  equip.   C406.2.6.2   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x       C406.2.6.3   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   x   Q04     Fault  detection   C406.2.6.4   3   3   3   3   3   2   2   2   2   2   2   2   2   2   2   3   3   3   3  
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DOAS   =   Dedicated   Outside   Air   System;   HVAC   =   Heating,   Ventilation   and   Air   Conditioning;   SHW   =   Service  Hot Water; UA =  U - Factor × Area.   a.   “x”   indicates   credit   is   not   available   in   that   climate   zone   for   that   measure.  
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TABLE   C406.2(5)   BASE   ENERGY   CREDITS   FOR   GROUP   A - 2   OCCUPANCIES a     ENERGY   ID     CREDIT  MEASURE     SECTION   CLIMATE   ZONE   0A   0B   1A   1B   2A   2B   3A   3B   3C   4A   4B   4C   5A   5B   5C   6A   6B   7   8   E01   Envelope   performance   UA   C406.2.1.1   Determined   in   accordance   with   Section   C406.2.1.1   E02   reduction  (15%)   C406.2.1.2   E03   Reduced   air   leakage   E04     Add   roof  insulation   E05     Add   wall  insulation   E06     Improve  fenestration   H01   HVAC   performance   H02     Heating  efficiency   H03     Cooling  efficiency   Residential   C406.2.1.3   C406.2.1.4   C406.2.1.5   C406.2.1.6   C406.2.2.1   C406.2.2.2   C406.2.2.3   H04   HVAC   control   C406.2.2.4   H05   DOAS/fan   control   SHW   C406.2.2.5     C406.2.3.1   W01   preheat   a   recovery   W02    Heat   pump   water   heater   W03   Efficient   gas   water   heater   W04   SHW   pipe   insulation   Point   of   use   C406.2.3.1   b   C406.2.3.1   c   C406.2.3.2   C406.2.3.3   W05   water   a   heaters   W06   Thermostatic   C406.2.3.3   bal.   valves   W07   SHW   heat   trace   system   b   C406.2.3.3   c   W08   SHW   C406.2.3.4  

1  1  1  1  13  1  3  2  1  4  4  5  5  5  6  6  6  6  6  

2  1  1  1  2  3  11  2  1  24  4  6  33  9  3  42  29  36  16  

1  1  x  1  1  1  2  1  1  1  1  1  2  2  1  2  2  1  2  

1  1  x  1  1  2  3  3  1  2  1  1  2  2  2  2  2  2  2  

1  1  1  1  1  1  2  2  1  1  2  2  3  2  1  4  4  1  1  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

x  x  x  x  1  1  6  3  3  10  6  8  15  11  10  19  15  23  28  

6  5  3  4  3  2  1  1  1  1  1  1  1  1  1  x  x  x  x  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

29  27  20  25  24  21  36  27  15  51  35  38  67  53  45  84  70  97  115  

24  26  31  29  33  35  37  38  45  38  41  44  37  40  44  34  38  33  30  

15  16  19  18  21  23  25  25  29  26  28  30  26  28  31  25  27  24  22  

15  16  19  18  21  22  23  24  28  24  25  27  23  25  27  21  24  21  18  

2  3  3  3  3  3  3  3  3  3  3  3  2  3  3  2  2  2  2  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  

3  4  4  4  4  4  4  4  4  4  4  4  3  4  4  3  3  3  3  

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  

 


