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Energy Rating




KNOW YOUR CLIMATE ZONES



R-Value = ASTM C518

FIG. 3 Apparatus with Two Heat Flux Transducers and One
Specimen

NOTE: R-Value is Measured 75F /| Zero Wind



R-Value DOES NOT Measure:

» Longevity

« Stability

* Thermal Mass

* Resist Thermal Bridging

* Ability to Air Seal

« Advanced Framing Techniques



2021 IECC CHAPTER 4

R401.2.1 Prescriptive Compliance Options (R-Value U-Value)
R401.2.2 Total Building Performance Option (Rescheck)

R401.2.3 Energy rating Index Option (HERS)

https://codes.iccsafe.org/content/IECC2021P2/chapter-4-re-residential-energy-efficiency



U Value Prescriptive Method

TABLE R402.1.2MAXIMUM ASSEMBLY U-FACTORS? AND FENESTRATION REQUIREMENTS

cLmaTE| FENESTRATON | SKYLIGHT GLAZED CEILING :"Ri;:; MASS FLOOR  BASEMENT
ZONE y FA-::"Tob - eacror  FENESTRATION U- WAL . WALLU- - WALL U-
sHecd © FACTOR FACTORP? FACTOR FACTOR
FACTOR
0 0.50 075 0.25 0.035 0.084 0.197 0.064 0.360
1 0.50 075 0.25 0.035 0.084 0.197 0.064 0.360
2 0.40 0.65 0.25 0.026 0.084 0.165 0.064 0.360
3 0.30 055 0.25 0.026 0.060 0.098 0.047 0.091¢
4 except 0.30 0.55 0.40 0.024 0.045 0.098 0.047 0.059
Marine
5 and
. 0.30 0.55 0.40 0.024 0.045 0.082 0.033 0.050
Marine 4
6 0.30 055 NR 0.024 0.045 0.060 0.033 0.050

7and 8 0.30 0.55 NR 0.024 0.045 0.057 0.028 0.050

CRAWL
SPACE
WALL U-
FACTOR

0.477
0.477
0.477
0.136

0.065

0.055

0.055
0.055



R-Value and U-Value

* R-Value Measures Heat that Does Not Pass Through
(Typically —a single product ie Insulation)

» U-Value Measures the Heat that does Transfer through
(Typically items with multiple parts ie door or window)

» U-Value is the Inverse Opposite of R Value

« Want “High R-Value™ and “Low U-Value”



EXAMPLE U-VALUE of 2x4 16” OC Wall

COMPONENTS
e 24 Stud
e xterior Air Film
e Exterior Plywood
= (Open Cell Foam
= Interior Drywall
= Interior Air Film

PATHWAYS FOR HEAT

e —— Through the Insulation (91%)




CALCULATE U-VALUE of 2x4 16’ OC Wall

R-Value Path R-Value Path —- 0 : 0
Components Through Wood Through Insuation U Value Wall = (UWP X WP A]) T (Ulp X 1P A])
Interior Air Film 0.68 0.68 1 1
Drywall 0.55 0.55 U Value Wall = (— X .09) + (=X .91)
2x4 Stud 3.29 0 S AT 1518
Insulation 0 13 U Value Wall = (0.016) + (0.059)
Plywood 0.78 0.78
Exterior Air Film 0.17 0.17 _
OTAL > =18 U value Wall=0.075




Where OC in 2x4 16 OC Works?

@



R-Value PRESCRIPTIVE METHOD



Raised Energy Heel



R402.2.1 Ceilings with attics. msienrs 0D &

Where Section R402.1.3 requires R-49 insulation in the ceiling or attic, installing R-38 over 100 percent of the ceiling or attic area requiring
insulation shall satisfy the requirement for R-49 insulation wherever the full height of uncompressed R-38 insulation extends over the wall top
plate at the eaves. Where Section R402.1.3 requires R-60 insulation in the ceiling or attic, installing R-49 over 100 percent of the ceiling or
attic area reqguiring insulation shall satisfy the requirement for R-60 insulation wherever the full height of uncompressed R-49 insulation
extends over the wall top plate at the eaves. This reduction shall not apply to the insulation and fenestration criteria in Section R402.1.2 and
the Total UA alternative in Section R402.1.5.




500 SQFT or 20% Rule



PERFORMANCE PATH IS IN THE CODE

SECTION R405
SIMULATED PERFORMANCE ALTERNATIVE (PERFORMANCE)

R405.3 Performance-based compliance.

Compliance based on simulated energy performance requires that a proposed residence (proposed design) be shown to have an annual
energy cost that is less than or equal to the annual energy cost of the standard reference design. Energy prices shall be taken from a source
approved by the code official, such as the Department of Energy, Energy Information Administration’s State Energy Price and Expenditure
Report. Code officials shall be permitted to require time-of-use pricing in energy cost calculations.



PERFORMACE METHOD SOFTWARE

Free Download https://www.energycodes.gov/rescheck



https://www.energycodes.gov/rescheck




Res-check on Lake Cabin

TAKE OFF SQFT
Roof Deck 1935
Frog Floor 640
Walls Ext 2x4 2800
Basement Walls 616

Windows 317
Doors 95



gostvigi@carlislesii.com | Sign off | £

' Glazing requirements

Continuous
Cavity Insulation Insulation R-
Gross Area R-¥alue Value U-Factor
1632 28 0 0.037 =
640 14 0 0.066 ]
Continuous
Cavity Insulation Insulation R-
Gross Area Orientation R-Value Value U-Facter
2800 Unspecified 14 ] 0.079 —
Gross Area U-Factor
952 0.3 =
Gross Area U-Factor
7 0.3 =
Continuous
Cavity Insulation Insulation R-
Gross Area Orientation R-¥alue Value U-Factor

616 | Unspecified 0 14 0.044 —







$3,498 Savings With Rescheck (CC)

PRESCRIPTIVE SQFT R-VALUE DEPTH COST/BRDFT COST
Ceiling 1935 38 10642.5 $1.20 $12,771
Frog Floor 640 21 $1.20 $2,304
Exterior 2x4 Walls 2800 13 $1.20 $6,720
Basement Walls 616 10 $1.20 $1,109
SALE PRICE $22,904
U VALUE TRADE OFF SQFT R-VALUE DEPTH BRDFT COST / BRDFT COosT
Ceiling 1935 28 4 7740 $1.20 $9,288
Frog Floor 640 14 2.5 1600 $1.20 $1,920
Exterior 2X4 Walls 2800 14 2 5600 $1.20 $6,720
Basement Walls 616 14 2 1232 $1.20 $1,478

SALE PRICE $19,406




Open Cell

R-3.7/ Inch

goshvigi@carlizlesficom | Sign off | £¢

If left unsaved, this project session will end in 53 minutes

Bi Report @ Hel

B Glzzing requirems

Continuous
Cavity Insulation Insulation R-
Gross Area R-Value Value U-Factor
1935 25 o 0.039 ]
a40 20 o 0.043 =
Continucus
Cavity Insulation Insulation R-
Gross Area Orientation R-Value Value U-Facter
2600 Unspecified | 13 0 0.082 —
Grass Area U-Factor
95.2 0.3 =
Gross Area U-Factor
37 0.3 =
Continuous
Cavity Insulation Insulation R-
Gross Area Orientation R-Value Value U-Factor
616 ff | Unspecified 0 14 0.044 ]







$2,001 Savings With Rescheck (OC)

PRESCRIPTIVE SQFT R-VALUE DEPTH BRDFT COST/BRDFT COST
CEILING 1935 38 10.5 20317.5 0.35 $7,111
FROG Floor 640 21 5.5 3520 0.35 $1,232
Exterior 2X4 Walls 2800 13 3.5 9800 0.35 $3,430
Basement Walls 616 10 1.5 924 1.2 $1,109
TOTAL SALE $12,882
UVALUE TRADE OFF  SQFT R-VALUE DEPTH BRDFT COST/BRDFT COST
Ceiling 1935 26 7 13545 $0.35 $4,741
Frog Floor 640 20 5.5 3520 $0.35 $1,232
Exterior 2X4 Walls 2800 13 3.5 9800 $0.35 $3,430
BasementWalls 616 14 2 1232 $1.20 $1,478

SALE PRICE $10,881




ERI = Energy Rating Index Method

R406.3 Energy Rating Index.

The Energy Rating Index (ERI) shall be a numerical integer value that is based on a linear scale constructed such that the ERI reference design
has an Index value of 100 and a residential building that uses no net purchased energy has an Index value of 0. Each integer value on the
scale shall represent a 1-percent change in the total energy use of the rated design relative to the total energy use of the ERI reference design.
The ERI shall consider all energy used in the residential building.



ERI REPORT

Performed by Licensed
REM RATE Professional
(NOT DIY)

Cost $250-$500 per report

Incorporates Fenestrations
and MEP

Provide to Inspector



ERI Based on 2006 Structure with Score of 100

R406.3.1 ERI reference design.

The ERI reference design shall be configured such that it meets the minimum requirements of the 2006 International Energy Conservation
Code prescriptive requirements.

The proposed residential building shall be shown to have an annual total normalized modified load less than or equal to the annual total loads
of the ERI reference design.

TABLE R406.4MAXIMUM ENERGY RATING INDEX An ERI Rating of
CLIMATE ZONE ENERGY RATING INDEX 55 is 45% more
' = efficient that
€ st exact same
: - home built to
§ " 2006 standard
8 53



Resnet Approved Software for HER

-y,
/REmM®
RATE

I ekotrope




FOAM in the UTAH CODE



FOAM in the GEORGIA Code




FOAM in the ALABAMA Code

305-2-4-.10 BESIDENTIAL ENERGY CODE. The 201> Internaticnal
Energy Conservation Code (IECC) as modified below.

{l) SECTION R402 BUILDING THEEMAL ENVELOFPE

1. R402.2.2.1 (N1102.2.2.1) Semi-conditioned attics.
Where table N1102.1.1 (R402.1.1) reguires E-30 or Table
N1102.1.23 (R402.1.3) requires a U-factor of 0.035, Sprayed
Polyurethane Foam (5SPF) with a U-factor of 0.03 or R-owalyus
gf E-20 shall be deemed equivalent tc the provisions in
N1llgz2.2.2 (R402.2.2).




FOAM in the NORTH CAROLINA CODE

E4021.2.2.2 Unvented atbe and unvented enclosed rafter assemhbly alternate.

Where Table B402.1.2 requres K-38 msulation m the ceilmg, or Table R402.1 4 requires a ceiling U-factor of 0,030, mstalling girjmpermeable
msulation. as follows, fo the underside gr directly above the roof dack shall be deemed to satisfv the B-38 paqur : (1)(-20 N equiralent
U-factor .03 for climats zone 2:{11) (F ivalent U-factor 0.037) for clumate zons 4 and (im) Q—_:"ﬂ {equivalent U-factor 0.037)
for climate zone 5. These air-impermeable msulation altermative B-value minmmums apply 1o residences mesting the followmng criteria:

(L} The wnvented athe or unvented snclosed rafter asssmblies are constmucted under Section BE306.5 of the Worth Carclina
Eaudential Code.

2 The residence contams a mechanical ventilation svstem that opsrates on a positrve, balanced. or hvbnd pressure stratagy
in accordance with Morth Carolina Mechanical Cods Section 4033,

3 For residences with air-imopermeable msulation installad below the roof deck, exposed portions of the roof rafters are

wrapped by a minmiun of R-3 insulation unless directlv conered by drvwall or fimished ceiling material. For residences
with air-impermeable insulation mstalled abowe the roof deck, roof rafters do not  require insulation wrapping if air-
impermeabls imsulation installed above the roof deck is continmons.

) Theresidence obigins an ACHZ0 blovwer dooy test zesult ofless than 2.0,

(3} The residence contams heating, cooling, and ventilation equipment and ductwork within thermal envelope.




FLORIDA

HB 1185 passed
Will be effective
July 1 2025

HOUSE OF REPRESENTATIVES STAFF ANALYSIS

BILL #: HE 1185 Thermal Efficiency Standards for Urverted Attic and Unvented Enclosed Rafter
Assembbes
SPONSOR(S): Griffitts
TIED BILLS: IDENJSIM. BILLS: 5B 1130
REFERENCE ACTION ANALYST STAFF DIRECTOR or

BUDGET/POLICY CHIEF

1) Regulatory Reform & Economic Development 12%, 1N Wrigght Anstead
Subcommittes

2) Commerce Committesa

SUMMARY ANALY SIS

The Florida Building Code (Building Code), Energy Conservation (EC Code), requlates the design and
construction of buildings for the effective use and conservation of energy over the useful life of each building.
The EC Code is intended to provide flexibility to permit the use of innowvative approaches and techniques to
achieve this objectve.

The Building Code and EC code requires that unvented attics and unvented enclosed roof framing assemblies
in residential homes must meet the following requirements:
+  The mwented attic space is completely within the building thermal emvelope.
* Where only air-impermeable insulation is prowided, the insulation must be applied in direct contact with
the underside of the structural roof sheathing.
* The attic is built using R-30 insulation in Climate Zone 1, and R-38 insulation in Climate Zone 2.
*  The home is verified as having an air leakage rate not exceeding seven air changes per hour (7
ACHS0) in Climate Zones 1 and 2.
* I the home has an air leakage rate less than three air changes per hour (3 ACHS0), the home must
have whole-house mechanical ventilation.

The bl provides that urvented attic and umvented enclosed rafter assemblies that are insulated and ar sealed
with & minimum of R-20 air-impermeable insulation meet the requirements of the EC Code, if all of the

following apply:
+ The building has a blower door testresult of less than 3 ACHS0.




FOAM in the MINNESOTA

TABLE R402.4.1.1AIR BARRIER AND INSULATION INSTALLATION

COMPOMNENT

Ajr barrier and thermal
barrier

Ceiling/attic

Walls

Windows, skylights and
doors

A continuous air bammier shall be installed in the building envelope.
Exterior thermal envelope contains 3 continuous sir barrier.
Breaks or joints in the air barmer shall be sealed.

Air-germeable insulation shall not be used as a sealing matenal.

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

Corners and headers shall be insulated and the junction of the foundation and sill plate shall be sealed.
The junction of the top plate and top of extencr walls shall be sealsd.
Exterior thermal envelope insulation for framed walls shall be installed in substantial contact and continuous alignment with

the 3ir barrier.
Knee walls shall be sealed.

The space betwsen window/door j@mbs and framing and skylights and framing shall be sealed.

Rim joists

Rim joists shall be insulated and include the air barrier.

FIouls
(including above-garage and
cantilevered floors)

Crawl space walls
Shaftz, penetrations

Marrow cavities

Insulatien shall be installed to maintain permanent contact with underside of subfloor decking.
The air barrier shall be installed at any xposad edge of insulation.

Where provided in lieu of floor insulation, insulation shall be permanently attached to the crawlspace walls.
Exposed earth in unvented crawl spaces shall be coverad with a Class | vapor retarder with owerlapping jeints taped.
Duct shafts, utility penetrations, and flue shafis opening to exterior or unconditioned space shall be s=aled.

Batts in narrow cavities shall be cut to fit, or narmew cavities shall be filled by insulation that on installatien readily conforms to

the swvailable cavity space.

CODE
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