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CHAPTER 1:  DESIGN QUALIFICATION AND CERTIFICATION
1.1
Prescriptive Path for Electrically Heated Multifamily Residences:

[image: image2.wmf]COMPONENT

Zone 1

Zone 2

Zone 3

(

<

6000 HDD)

(6-7500 HDD)

(

>

7500 HDD)

Ceilings 

2

/

Attic

R-38 Std.

R-38 Std.

R-38 Std.

Vaults

R-30

R-30

R-30

Walls 

2

/

Above Grade

R-21 Inter.

R-21 Inter.

R-21 Inter.

Below Grade Interior with

R-5 thermal break 

4

/

Floors

Over Crawlspaces and Unheated 

Basements

R-30

R-30

R-38

Slab-on-Grade Perimeter

R-15

R-15

R-15

Glazing 

3

/

Maximum NFRC rated U-value

U-0.30

U-0.30

U-0.30

Exterior Doors

U-0.19

U-0.19

U-0.19

Duct Insulation

Rigid

R-11

R-11

R-11

Flexible

R-8

R-8

R-8

Water Heaters

2

/  Adv. Indicates advanced framing techniques.  Inter. Indicates intermediate framing techniques

3

/  An area weighted U-factor for windows which meets the component requirement of this table is acceptable.

4

/  A thermal break having a minimum value of R-5 is required between slab floors and all walls and footings.

See Section 2.7, Table B

Mechanical ventilation and pollutant source control in all Climate Zones.

1

/  This table presents a summary of the requirements - the RTF's Multifamily New Construction Specifications shall 

     be followed. 



R-21

R-21

R-21



Intermediate-frame walls have studs framed on 16-inch centers with double top plate and single bottom plate.  Corners use 2 studs or other means of fully insulating corners, and each opening is framed by 2 studs.  Headers consist of double 2X material with R-10 insulation between the header and exterior sheathing.  Interior partition wall/exterior wall intersections are fully insulated in the exterior wall.


An advanced-frame attic is any combination of heel height, insulation material and baffles that provides the required ventilation space and a minimum of R-38 at the interior edge of exterior walls.  The insulation shall increase to the full R-value at the highest rate allowed by the roof pitch and taper down to reach the outside edge of the exterior wall or to blocking between rafters.

1.2
Existing Codes and Regulations:  These specifications are intended to meet or exceed applicable existing building codes and Federal regulations.  In any case where a Federal, State or local code or regulation exceeds these requirements, that code or regulation applies.
1.3
Qualification:  Building design and construction must be reviewed and verified by the utility to meet the Multifamily New Construction Low Rise Technical Specifications including the prescriptive path in section 1.1.  Any deviation from the specifications shall have written BPA approval.

1.4
Additional Utility Requirements:  Utilities may add requirements more stringent than those in this specification.

CHAPTER 2:  THERMAL EFFICIENCY

2.1
Insulation Coverage:  All insulation materials shall be installed according to the manufacturer's instructions to achieve proper densities, avoid compression and voids, and maintain uniform R-values.  To the maximum extent possible, insulation shall extend over the full component area to the intended R-value.

2.1.1
General:  All insulating materials shall comply with the International Building Code and be installed to meet all applicable fire codes.

2.1.2
Chimneys:  Insulation installed around chimneys shall comply with Chapter 37 of the Uniform Building Code (UBC).
2.1.3
Vents and Baffles:  Ventilation baffles in attics shall be permanent, weather‑resistant retainers and allow insulation to be installed to the outer edge of the exterior wall to the fullest depth possible.  All vents for attic/roofs and crawlspaces shall be clear of insulation.

2.1.4
Recessed Fixtures:  Recessed fixtures (e.g., medicine cabinets, electrical panels, recessed lights, heating equipment, etc.) shall be covered by the full depth of insulation required by the component assembly.  (See section 2.5 for air sealing requirements.)

EXCEPTION:  One percent of the component area (e.g., vaulted ceiling, wall) may have a minimum of R-10 insulation between the fixture and the building exterior IF required ventilation clearances are maintained.

2.1.5
Hatches:  Hatches connecting conditioned spaces to attics and crawlspaces shall be insulated to at least the requirement for the appropriate component and climate zone except R-38 is allowed for ceiling hatches.

2.1.6
Below-Grade Walls:  Below-grade wall insulation shall extend from the top of the wall to the floor on the interior, or to the top of the footing on the exterior.

2.1.7
Rim Joists:  All rim joists in heated basements or crawlspaces, or between floors, shall be insulated to the above-grade wall R-value.

2.1.8
Slabs:  On-grade slab floor insulation shall be installed along the entire perimeter, and shall extend downwards from the top of the slab a minimum of 24 inches.  A combination of vertical and horizontal insulation totaling 24 inches is acceptable.

Slabs in heated spaces shall have an R-5 thermal break between footings and slabs in adjacent unconditioned spaces.

Below-grade slabs shall have an R-5 thermal break between below‑grade walls and footings.

Radiant slabs (those heated by hydronic piping or other active slab heating methods) shall have R-15 perimeter insulation and a minimum of R-10 under the remainder of the slab, beneath the heating system.

2.1.9
Hydronic-Heating Pipe Insulation:  All exposed pipes in unheated areas used for hydronic heating shall be insulated to a minimum of R-4 using preformed insulation.

2.2
Doors and Glazing:  Doors and glazing shall meet the following requirements.

2.2.1
Thermal Ratings:  Windows, skylights and sliding glass doors shall be NFRC certified and labeled.

2.2.2
Infiltration Ratings:  Manufactured doors shall be tested for air infiltration using the ANSI/ASTM E-283 "Standard Test Method for Rating of Air‑Leakage through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen."  The tests shall be conducted at a differential pressure of 1.57 lbf/ft2 (equivalent to 25 mph wind speed).  Doors shall not exceed 0.2 CFM/linear foot of perimeter for swinging doors or 0.25 CFM/ft2 of door area for sliding doors.

2.2.3
Site-Built Doors:  Where allowed by the utility, site-built doors are exempt from thermal conduction and air infiltration testing, but shall fit tightly.  The door frame‑to‑framing joint shall be sealed.

2.2.4
Weatherstripping:  All operable joints in windows and doors shall be weather-stripped.

2.3
Air-Leakage Control:  Each building shall meet the tested air-leakage requirements of section 2.3.1 OR comply with the prescriptive air sealing requirements of section 2.3.2.  

2.3.1
One corner and one middle unit on each floor of each building shall be tested per pressure testing equipment manufacturer’s instructions.  For each building, the weighted average of the air-changes per hour at 50 Pascals for the tested units shall be 7.0 air-changes per hour or less.

2.3.1.1
When to Test:  Testing shall occur after everything is roughed-in/ installed that will penetrate the building envelope (e.g., plumbing, electrical, HVAC, ventilation, combustion appliances, etc.) and the air barrier has been installed.  Do not test when the outside wind speed exceeds 15-20 miles per hour.

2.3.1.2
House/Residence Preparation:  All representatives residences shall be checked before testing to assure that following preparation measures have been completed.

a.
Building envelope:  All windows and doors shall be properly closed, including pass-through wood-box doors and pet doors. All interior doors shall be left open.

b.
Ventilation openings:  All exhaust fan openings, vent openings, and intake-air vents with backdraft dampers (e.g., dryer vents and kitchen, bathroom, utility room, whole-house, range vents, etc.) shall NOT be sealed.


Exterior vent openings without backdraft dampers (e.g., some continuous ventilation systems) shall be temporarily sealed for the test.  Heat recovery ventilator supply openings shall be sealed.  Heat recovery ventilator exhaust openings should have backdraft dampers and shall not be sealed.

c.
Forced-air heating systems:  Supply and return registers shall NOT be sealed and the heating system shall be turned off.  HVAC ducts shall be tested with the envelope.  Dampers in the outside-air supply duct into the return plenum shall be closed.

d.
Combustion appliances:  All flue dampers, fireplace doors, and wood burning stove doors shall be closed, but NOT sealed.

2.3.2
All penetrations through the building envelope, including the following, shall be sealed (e.g., caulking, expanding foam, house wrap permeable to water vapor, tape, backer rod, gasket material, etc.) to limit air‑leakage:

a.
around window and door frames, between the unit and the interior sheet rock or the rough framing;

b.
over all framing joints where floors intersect exterior walls (e.g., at rim and band joists);

c.
at the top and bottom of the mudsill on buildings with basements or heated crawlspaces;

d.
around openings in the building envelope for access hatches, ducts, plumbing, electricity, telephone, cable television lines in walls, ceilings and floors, and through-the-wall vents;

e.
at openings in the ceiling, (e.g., where ceiling panels meet interior and exterior walls, at exposed beams, masonry fireplaces, woodstove flues, etc.); and

f.
around all outlet, switch, or other electrical boxes in the exterior walls, ceilings, or floors.

g.
at all penetrations into joist spaces between floors.

2.4
Backdraft Dampers:  Intermittently-operated fans, or other non-heat-recovery systems, exhausting air from the building shall be ducted to the outside and have a backdraft or automatic damper in the exhaust duct.

2.5
Recessed Fixtures:  Recessed fixtures (e.g., wall heaters, fans, medicine cabinets, electrical panels, etc.) shall be sealed to the component assembly to restrict air-leakage.

Recessed light fixtures shall meet ONE of the following requirements:

1.
they must be IC-rated, double-can units sealed around the exterior to be air tight, 

2.
IC-rated units or fluorescent fixtures installed in a sealed "box" that extends the ceiling above the light fixture, or

3.
type IC-rated units, certified under ASTM E-283 to have no more than 2.0 cfm air movement from the conditioned space to the ceiling cavity.  The lighting fixture shall be tested without the trim at 75 Pascals or 1.57 lbs/ft2 pressure difference, and have an attached label showing compliance.

The mounting flange on the exterior of the can, or the sealed "box," shall be caulked to the ceiling finish/air barrier.

2.6
Wood stoves, Fireplaces and Other Combustion Appliances:  Vented combustion appliances inside the heated space shall meet the requirements of sections 2.6.1 through 2.6.3 below.  Unvented combustion appliances are NOT acceptable.

2.6.1
Woodstoves and Fireplaces:  Masonry and factory-built fireplaces and woodstoves shall be installed with the following features:

1.
Doors:  Closeable metal or glass doors covering the entire opening of the firebox.

2.
Combustion Air:  Combustion-air intakes supplying primary combustion air to the appliance shall be sized as follows:

a.
for factory-built wood-burning stoves, inserts, or fireplaces as specified by the manufacturer, but not less than 4 inches in diameter and not more than 20-feet in length.

b.
for site-built appliances (e.g., masonry fireplaces, etc.), at least 4 inches in diameter and not more than 20-feet in length.

3.
Fireplace Flue Dampers:  For solid-fuel burning fireplaces only, a tight-fitting flue damper with a readily accessible control.

2.6.2
Other Combustion Appliances:  All other combustion appliances inside the heated space shall be provided with outside primary combustion‑air ducted directly to the appliance.

EXCEPTION:  Gas cooking appliances without outside combustion-air shall have an exhaust fan directly serving those appliances that exhausts air to the outside.

EXCEPTION:  Gas clothes dryers.

2.6.3
Combustion Exhaust:  All combustion exhausts shall be separated by a minimum of 3-feet vertically or 10-feet horizontally.

2.7
Electric Water Heaters:  Water heaters shall have GAMA certified minimum EF (Energy Factor) not less than specified in Table B for the appropriate tank storage volume.

Table B - Electric Water Heater Efficiency Standards

	Tank Size (gallons)*
	Energy Factor

	30
	0.96

	40
	0.94

	50
	0.93

	65
	0.91

	80
	0.89

	120
	0.84

	*The rated storage volume, which equals the storage capacity of the water heater, in gallons, as specified by the manufacturer.


Water heaters on concrete basement or slab-on-grade floors shall be placed on a noncompressible insulating pad of R-10 or greater if full underslab insulation is not present.  R-10 insulation shall also be placed under water heaters on raised platforms in unheated spaces.  Gas water heaters are exempt from the efficiency and insulating pad requirements.

CHAPTER 3:  HEATING SYSTEMS
3.1
General:  The primary heating system shall be electric.  The heating contractor is responsible for designing and installing the heating system to meet all International Mechanical Code, National Electric Code, applicable local codes and equipment manufacturer's requirements.

3.2
Control Requirements:  Each separate heating system shall have at least one thermostat per zone mounted on an interior wall, at the manufacturer's recommended height, to regulate temperature.  Each thermostat shall have numerical degree settings.

3.2.1
Central Systems:  For central furnace or similar type systems, a low-voltage, heat-anticipating or microprocessor-controlled electronic thermostat shall be installed.

3.2.2
Zonal Systems:  There shall be one electronic thermostat per zone.

3.3
Heating system ducts shall meet the Duct Work requirements (Section 6) of the “Performance Tested Comfort Systems – Air Source Heat Pump System Installation Standards”.

CHAPTER 4:  MOISTURE AND AIR QUALITY

4.1
Moisture Vapor Transfer:  The following shall be installed to limit moisture transfer:

4.1.1
General:  A vapor retarder of not more than 1.0 perm shall be installed in, or applied to, exterior walls, ceilings, and floors.  It shall be installed according to the manufacturer's specifications, on the warm side (in winter) of all insulation.  The retarder shall be considered to be on the warm side if the R‑value of the materials between it and the heated space is not more than 33 percent of the total R-value of the component section at the insulated cavity.

4.1.2
Slab Floors:  Slab floors shall have a minimum of 4 inches of sub-slab gravel meeting ONE of the following requirements:

1.
ASTM Standard C33, "Standard Specifications for Concrete Aggregates," or any successor standards, and shall be size Number 67 or larger size aggregate as listed in Table 2, Grading Requirements for Coarse Aggregates; or,

2.
the 1988 Washington State Department of Transportation specifications 9-0.31(3), "Coarse Aggregate for Portland Cement Concrete," or any successor standards, and aggregate size shall be of Grade 5 or larger size aggregate as listed in 9-03.1(c), "Grading;" or,

3.
is screened, washed, free of deleterious substances in a manner consistent with ASTM C33, with 100 percent of the gravel passing a 1‑inch sieve and less than 2 percent passing a #4 sieve.  Sieve characteristics shall conform to those acceptable under ASTM C33.

4.1.3
Crawlspace Ground Cover:  In crawlspaces, a ground moisture barrier of 6‑mil black polyethylene, or equal approved by the utility, shall be installed covering the entire ground surface of the crawlspace.

4.2
Attic and Crawlspace Ventilation:  Outdoor air ventilation shall be provided in the following locations, at the following rates:

4.2.1
Attics/Ceilings:  Adequate cross ventilation shall be maintained above all ceiling insulation by providing both low and high vents.  At least 1 ft2 of net‑free vent area shall be provided for every 300 ft2 of ceiling area with 50‑to-60 percent of the vent area located near the roof ridge and 40-to-50 percent located near the eaves.  One-level venting may be used if at least 1 ft2 of net-free vent area is provided for every 150 ft2 of ceiling area and adequate cross ventilation can be maintained.

4.2.2
Crawlspaces:  Crawlspaces shall be ventilated by openings in at least two opposing exterior foundation walls with a net-free vent area of not less than 1 ft2 for each 150 ft2 of underfloor area.  Where local code allows, this ventilating area may be reduced to 1 ft2 for every 300 ft2 of underfloor area if the crawlspace soil is dry, well drained and a ground cover meeting the provisions of 4.1.3 has been installed.


Where allowed by code, mechanical ventilation of 2 ACH or higher is acceptable.

4.3
Mechanical Ventilation:  Ventilation systems, which include exhaust‑air fans and outside-air intakes, are required and shall be designed and controlled to provide adequate ventilation for the occupants while minimizing energy penalties.

Ventilation systems shall use remotely-mounted exhaust fans (i.e. more than 4-feet from the pick-up grille) or surface-mounted fans (i.e. exhaust fan motors within 4-feet of the pick-up grille).  Surface-mounted fans shall have a sone rating of 1.5 or less for intermittently-operating systems and 1.0 or less for continuously-operating systems.  Both remotely and surface-mounted fans shall be installed to limit the transmission of fan vibrations to the building structure.  Intermittently-operating whole-house ventilation fans shall be controlled by 24-hour timers, with a minimum of 2 on‑periods per day, and shall be set to operate for a minimum of 8 hours per day.

Buildings shall have one of the following ventilation systems for each unit:

1.
a continuously-operating ventilation system providing a measured minimum airflow of 0.35 air-changes per hour (ACH) or 15 cfm for each bedroom and 15 cfm for the main living area with a maximum rate of 0.5 ACH, or meet the prescriptive requirements using the HVI certified fan flows in the following table.

TABLE C:  Multifamily Continuous Ventilation
	Number of Bedrooms
	Minimum Certified

Fan Flow

at 0.25 in W.G.
	Maximum Certified

Fan Flow

at 0.25 in W.G.

	1
	30 cfm
	  60 cfm

	2
	50 cfm
	  75 cfm

	3
	60 cfm
	  90 cfm

	4
	80 cfm
	120 cfm


When the whole-house fan provides pickups in, or is located in, the bathroom or kitchen in lieu of spot ventilation fans, the whole-house fan shall exhaust 20 cfm from the bathroom and/or 25 cfm from the kitchen.  A single, continuously-operating, integrated and whole-house fan, or fan pickup, in one bathroom is acceptable if spot ventilation fans are provided in the kitchen and in the other bathrooms.

2.
Forced-Air Heating/Cooling System Integrated Design:  In this system, the forced-air heating/cooling system for each unit is used to bring outside air into the return-air plenum and distribute it through the supply ducts.  Spot ventilation is provided by bathroom and kitchen exhaust fans


A 24-hour timer, controls the heating/cooling system air handler, a motorized damper in the outside-air supply duct, and an exhaust fan to provide ventilation and to reduce building pressurization.


An outside-air supply duct meeting the diameter and length requirements in section 4.3.7.2, is connected to the return-air plenum within 36 inches of the air handler.  The outside-airflow is controlled by a balancing damper or constant airflow regulator in the outside-air supply duct to meet the airflow specified in section 4.3.1., or

3.
an intermittently-operating system exhausting not less than 1.5 times the minimum prescriptive flow rates in Table C above.  Intermittent exhaust devices may replace one more spot ventilation devices IF all spot ventilation requirements are met.

4.3.1
The following table gives the minimum duct diameter, maximum duct length and maximum number of elbows for smooth ducts or 90 degree bends in flexible ducts based upon fan size.

TABLE D:  Exhaust-Fan Duct Length vs. Diameter
	
	FLEX DUCT
	SMOOTH DUCT
	

	FAN TEST

Max CFM

@ .25 W.G.
	Flex

Duct

Diameter
	Maximum

Length

Feet
	Smooth

Duct

Diameter
	Maximum

Length

Feet
	MAXIMUM

# 90(
Elbows*

	  50
	4"
	25
	4"
	  70
	3

	  50
	5"
	90
	5"
	100
	3

	  50
	6"
	No limit
	6"
	No limit
	3

	  80
	4"
	Not allowed
	4"
	  20
	3

	  80
	5"
	15
	5"
	100
	3

	  80
	6"
	90
	6"
	No limit
	3

	100
	5"
	Not allowed
	5"
	  50
	3

	100
	6"
	45
	6"
	No limit
	3

	125
	6"
	15
	6"
	No limit
	3

	125
	7"
	70
	7"
	No limit
	3




*
Subtract 10-feet from the maximum duct length for each additional elbow
4.3.2
Exhaust-Duct Insulation:  All exhaust ducts in unheated spaces shall be insulated to at least R-4.

4.3.3
Exhaust Duct Termination:  Exhaust ducts shall terminate outside the residence in a fitting with an area not less than the area of the duct.

4.3.4
Spot Ventilation:  Spot ventilation fans shall be ducted to the outside of the envelope and meet the minimum capacities listed in the following table.  The fan shall be certified at 0.25 inches of water gauge as determined by HVI 916.  Kitchen range hoods or down-draft range exhaust fans may be rated at 0.1 inches of water gauge.

TABLE E:  Spot-Ventilation Fan Capacity
	Location
	Certified Fan Capacity

	
	

	Each bathroom
	  50 cfm

	Kitchen
	100 cfm


Exception:  Separate spot ventilation is not required for a continuously‑operating system which exhausts 25 cfm from the kitchen and 20 cfm from each bathroom.

4.3.5
Backdraft Dampers:  A tight-fitting backdraft damper, capable of closing when intermittently-operating fans are not in use, shall be provided in each exhaust duct.

4.3.6
Controls:  Intermittently-operating, whole-house exhaust fans shall have both automatic and manual controls.  Automatic controls shall include a time clock or cycle timers with a minimum of two on-periods per day and be set to provide at least 8 hours of mechanical ventilation per day.

A manual override switch accessible to, and controllable by, occupants allows occupants to run the fan continuously or disable it if desired.

Parallel Wiring:  The spot and whole-house ventilation controls may be wired in parallel, allowing the same fan to perform both functions.  A whole‑house exhaust fan, for example, may be wired to both the manual spot-ventilation switch in the bathroom and to a time clock.

4.3.7
Outside-Air Supply:  The outside-air may be supplied by following the requirements of section 4.3.7.1 OR section 4.3.7.2 below.

1.
Fresh-Air Inlets:  Individual outside-air inlets shall:

SYMBOL 183 \f "Symbol" \s 10 \h
be located to avoid drafts,

SYMBOL 183 \f "Symbol" \s 10 \h
have a controllable and secure opening,

SYMBOL 183 \f "Symbol" \s 10 \h
be sleeved or otherwise designed to prevent compromising the thermal integrity of the wall or window into which it is placed, and

SYMBOL 183 \f "Symbol" \s 10 \h
provide a total opening area of at least 4 in2 of net-free area or be HVI certified to provide 10 cfm at 10 Pascals for each bedroom and for each 300 ft2 of combined living area.

2.
Central Outside-Air Duct:  A central duct providing outside-air directly to the return plenum of a forced-air heating/cooling system which circulates fresh air to the required rooms (used with Forced Air Heating/Cooling System Integrated Design).  This duct shall have a motorized damper and a flow-control device to provide a supply airflow equal to the exhaust airflow rates specified in section 4.3.1.  Duct diameter and length shall meet the following requirements:

TABLE F:  Option 4 Air-Inlet Duct Length vs. Diameter
	Number

Of

Bedrooms
	Minimum

Smooth

Duct

Diameter
	Minimum

Flex Duct

Diameter
	Maximum

Duct

Length 1/
	Maximum

Number

of Elbows 2/

	2 or less
	6"
	7"
	20 ft
	3

	3
	7"
	8"
	20 ft
	3

	4 or more
	8"
	9"
	20 ft
	3




1/
For lengths over 20-feet, increase the duct diameter by 1-inch.



2/
For more than 3 elbows, increase the duct diameter by 1-inch.

4.3.8
Outside-Air Source:  The outside-air shall come from outside the building envelope and shall not be taken from the following locations:

SYMBOL 183 \f "Symbol" \s 10 \h
within 10-feet of an exhaust vent or combustion appliance flue outlet unless the vent/outlet is at least 3-feet above the air inlet

SYMBOL 183 \f "Symbol" \s 10 \h
where it will pick up objectionable odors, fumes, or flammable vapors

SYMBOL 183 \f "Symbol" \s 10 \h
a hazardous or unsanitary location

SYMBOL 183 \f "Symbol" \s 10 \h
a room or space containing any fuel-burning appliance

SYMBOL 183 \f "Symbol" \s 10 \h
within 10-feet of a plumbing vent unless the vent is at least 3-feet above the air inlet

SYMBOL 183 \f "Symbol" \s 10 \h
attics, crawlspaces, or garages

Protection:  The outside-air source shall have adequate protection from entry by rain, insects, leaves, and other objects.

Flow Control:  The outside-air source shall limit excessive airflows under normal operation.

4.3.9
Outside-Air Distribution:  Adequate outside-air distribution shall be provided by individual room inlets, separate duct systems, or a forced-air system.  


Where outside-air supplies are separated from the exhaust points, undercut doors, door or wall grilles, transoms grilles, or other approved means shall be provided to allow air circulation between spaces.

4.4
Formaldehyde Reduction Measures:  All structural panel components of the house such as softwood plywood, particle board, wafer board, and oriented strand board shall be identified as "EXPOSURE 1," "EXTERIOR," or "HUD-Approved."

________________________________________
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		Multifamily New Construction - Component Requirements 1/

		COMPONENT				Zone 1		Zone 2		Zone 3

						(<6000 HDD)		(6-7500 HDD)		(>7500 HDD)

		Ceilings 2/		Attic		R-38 Std.		R-38 Std.		R-38 Std.

				Vaults		R-30		R-30		R-30

		Walls 2/		Above Grade		R-21 Inter.		R-21 Inter.		R-21 Inter.

				Below Grade Interior with		R-21		R-21		R-21

				R-5 thermal break 4/

		Floors		Over Crawlspaces and Unheated Basements		R-30		R-30		R-38

				Slab-on-Grade Perimeter		R-15		R-15		R-15

		Glazing 3/		Maximum NFRC rated U-value		U-0.30		U-0.30		U-0.30

		Exterior Doors				U-0.19		U-0.19		U-0.19

		Duct Insulation		Rigid		R-11		R-11		R-11

				Flexible		R-8		R-8		R-8

		Water Heaters				See Section 2.7, Table B

		Mechanical ventilation and pollutant source control in all Climate Zones.

		1/  This table presents a summary of the requirements - the RTF's Multifamily New Construction Specifications shall 
     be followed.

		2/  Adv. Indicates advanced framing techniques.  Inter. Indicates intermediate framing techniques

		3/  An area weighted U-factor for windows which meets the component requirement of this table is acceptable.

		4/  A thermal break having a minimum value of R-5 is required between slab floors and all walls and footings.






