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Vermont Residential Building Energy Code

Basic Requirements ~ Summary

Note: This is an overview of key points. See full text of Appendix C for complete details.

Seal all joints, access holes and other such openings in the building envelope, as well as connections between

1 Air Leakage building assemblies. Air barrier installation must follow criteria established in Section C.1a.
For non-vented framed walls, without exterior continuous insulation, install a vapor retarder (i.e., 6 mil.
2 Vapor Retarder . N — . . .
plastic or vapor-barrier paint) on the warm-in-winter side of the insulation.
3 DuctInsulation In yncondlhoned spaces, insulate supply and return ducts for heating and cooling systems to the same level as
adjacent spaces.
. All ducts, air handlers and filter boxes must be sealed and tested according to the standards outlined in Section
4 Duct Sealing o o T . o
C.3cunless located within conditioned space. Building framing cavities may notbe used as supply ducts.
HVAC Systems: | HVAC heating and cooling systems must comply with minimum federal efficiency standards 80% AFUE for
5 Efficiency & | residentialboilers;78% AFUE for furnaces). AllHVACsystems must provide ameans of balancing, suchas
Balancing | airdampers,adjustable registers or balancing valves.
6 Programmable | Where the primary heating systemis a forced-air furnace, forced-air split system heat pump, packaged unit
Thermostat | heat pump, water boiler, or steam boiler, at least one programmable thermostat per home must be installed.
Solid Fuefl-Burnmg All solid fuel-burning appliances and fireplaces must have tight-fitting, gasketed metal, glass or ceramic doors
7 Appliances and . . .
. with compression closure or compression latch system.
Fireplaces
8 Exhaust Fans | Exhaustdampers are required for kitchen, bath and dryer fans.
9 Ventilation& | Allhomesmusthave anautomatically controlled ventilation system. Chimney-vented combustion devices
Combustion Air | musthave combustion air. See Chapter 2 for details.
Max1m}1 ™1 The area-weighted average maximum fenestration U-factor permitted using trade-offs is 0.32 for windows
10 Fenestration || .1 55 for skylights
U-Factor ’ YHghts:
11 Electric Systems In most‘cases, each unit of a multi-family dwelling must have a separate electric meter. See Appendix D for
exceptions.
12 Mechanical System | Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) must be
Piping Insulation | insulatedtoaminimumofR-3.
13 Lighting | A minimum of 75% of the lamps in permanently installed lighting fixtures must be high-efficiency lamps.
] ] All circulating service hot water piping must be insulated to at least R-3. Circulating hot water systems must
CirculatingHot . . . . . . .
14 also include an automatic or readily accessible manual switch that can turn off the hot water circulating pump
Water Systems L
whenthesystemisnotinuse.
15 Eauipment Sizin Heating and cooling equipment must be sized in accordance with ACCA Manual S based on building loads
qup 8 | calculated inaccordance with ACCA Manual ] or other approved heating and cooling calculation methodologies.
16 HeatPump Ductless air-source heat pumps may not have supplementary electric-resistance heat integral to the unit
Supplementary Heat '
Allswimming pools musthavea time clock to control the pump. Heated swimming pools must havebotha
Pools, Hot Tubs and oo . . . .
17 heater on/off switchin anaccessiblelocationand a pool cover. Heaters may nothave continuously burning
Spas | .. ..
pilotlights.
Complete a Vermont Residential Building Energy Standards Certificate for each dwelling. Send one copy to
18 Certification | theVermontPublicService Departmentand one copytothetownclerkofthetowninwhichthe propertyis

located, and affix the original on or near the home's electrical panel or heating equipment.

For details about any of these requirements, see the full text of this appendix.




The Vermont Residential Building Energy Code

How to Use This Handbook

This Handbook puts all the information you need to know about Vermont's Energy Code for residential construction into
one publication. Each chapter is divided into sections. A reference to “Section 2.3” indicates the third section of Chapter 2.
Further divisions of a section are labeled with a letter (e.g., 2.3a, 2.3b, etc.). Tables and figures are numbered chronologically
withineach chapter. Forexample, thefirsttable in Chapter 3is Table 3-1, the second tableis Table 3-2, etc.

Whento Consultthe Handbook

There are four times during the course of home
construction to review this Handbook:

1. When making additions, alterations or repairs to existing
homes.

2. During the new construction Design Stage: Review the
requirements up front. It will be easier and less expensive at this
stage to make any modifications needed to ensure compliance.

3. Inthe Event of new construction Design Changes: Review
whether the home still complies when there are changes. This
will ensure that there are no surprises upon completion.

4. Upon Completion: State law requires every Vermont builder
toself-certify thatthehome complieswiththe Code asbuilt,
altered or repaired.

WhattoRead

% To quicklylearnifthehomeyou'rebuilding willmeetthe
Code’s technical requirements:

v/ Review the BasicRequirements on the inside front cover
andin Chapter2,

v/ Follow the Ventilation and Combustion Safety
Requirements (Chapter3), and

v/ Read the chapter associated with the compliance method
you are choosing. See Chapter 5 for the Prescriptive Method;
see Chapter 6 for the REScheck Software Compliance Method;
and see Chapter 7 for the Home Energy Rating Compliance
Method.

v/ Foran overview of the Code, read the following chapters:

v/ Introduction: The Vermont Residential Building

Energy Code — summarizes the key features of the Code.
v/ Chapter 1: Rules for Compliance — explains in detail
which buildings must comply and which are exempt.

v/ Chapter2: Basic Requirements — explains in detail the
mandatory requirements that all buildings must meet
(aside from additional Prescriptive or Performance requirements)

10.

11.

12.

What’s New
Starting in
2015

When making additions, alterations or repairs to existing
homes.

Anew "Existing Homes" chapter (Chapter 4) hasbeen
added clarifying requirements for additions, alterations
and repairs.

Compliance with new Stretch Code required for Act 250
projects, effective December 1, 2015.

New insulation and fenestration requirements and
prescriptive packages.

Log Homes minimum requirements increased in
stringency.

ASHRAE Standard 62.2 allowed as alternate method to
meet ventilation requirements.

Makeup air requirements for exhaust hood systems
were added.

Base Code maximum HERS score is now 60, and Stretch
Codeis54.

Maximum glazing area of 20% was removed from
Prescriptive Packages.

Maximum building air leakage reduced to 3 ACH50
(from5 ACH50).

Ductless air-source heat pumps may not have
supplementary electric-resistance heatintegral to the unit.

75% of lamps in lighting fixtures are required to be high
efficacy (increased from 50%).
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v/ Chapter3: Ventilationand Combustion Safety Requirements — discusses the importance of indoor air quality and
how to achieve it in energy-efficient construction.

v/ Chapter4:ExistingHomes — explainsrequirementsforadditions, alterationsand repairs.

v/ Chapter 7: Certification — specifies how to accurately certify compliance with the Code.

v/ Read the Appendices. The Appendices include definitions and clarifications of terms used in this Handbook, default R- and
U-values, guidelines for calculations, and Vermont-specific resources for builders.

If You Need Help
The Energy Code Assistance Center provides free technical assistance. Call toll-free: 855-887-0673.
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After December 1, 2015, Act 1
1250 projects must comply with :
:Vermont's newly-developed 1
1 Stretch Code (section 407), 1
'which requires: :
1 1
(1) a higher level of thermal 1
'energy efficiency than the Base
:Code minimum, or a lower 1
imaximum Energy Rating Index ;
1
1 1
'(2) maximum air leakage rate 1
:based on a blower door test :
I 1
1(3) electric vehicle charging for |
imultifamily developments of 10 !
1or more dwelling units. :

This chapter sum-
marizes the key
featuresofthe

Introduction

Vermont Residential
Building Energy
CodeonMarch1.

The Vermont Residential
Energy Code

The Vermont Residential Energy Code — officially called the “Residential Building Energy
Standards” (RBES) and generally referred to as simply the Residential Energy Code — initially
was passed by the Vermont legislature in May 1997. Itis a minimum standard of energy efficiency
thathasapplied to virtually allnew residential constructionin Vermontsince July 1,1998 with
updates in 2006, 2011 and 2015. The 2015 Vermont Residential Energy Code is based on Vermont
amendments to the 2015 International Energy Conservation Code (2015 IECC).

What Buildings Must Comply?

* Detached one- and two-family dwellings.

* Multi-family and all other residential dwellings three stories or fewer in height.
* Additions, alterations, renovations and repairs to existing buildings.

* Factory-built modular homes not on a permanent chassis.

* Residential buildings commencing construction on or after March 1, 2015 must comply
with this code. Buildings for which construction commenced before March 1, 2015, if not
complying with this code must comply with the previous version of RBES.

* Act250 projects commencing construction on or after December 1, 2015 must comply with
the Stretch Code. Projects for which construction commenced before December 1, 2015, if
not complying with this code must comply with the previous version of RBES. If after March
1,2015, but before December 1, 2015 the new base code would apply.

* Intowns that require a certificate of occupancy, compliance with the Code is required.

This is a summary; see Chapter 1 for details.

What Buildings Are Exempt?

* Commercial and high-rise residential buildings. Residential portions of a mixed use building must
meet the Residential Energy Code. Residential portions of mixed-use buildingsinclude theliving
spacesin the building and the nonliving spacesin the building that serve only the residential userssuch ~ as
common hallways, laundry facilities, residential management offices, community rooms, storage
rooms, and foyers.

* Mobile homes on a permanent chassis with (except for site-built components such as
conditioned basements or crawl spaces).

* Buildings or additions with very low energy use (those designed for a peak energy use of less
than3.4 Btu/h [1 Watt] per square foot of floor area).

* Unconditioned buildings.

* Hunting camps or summer camps.



The Residential Energy
Code is both simple and
flexibleinthewaysahome
can meet the technical
requirement. There are
three methods that can be
used to comply. You select
the onethatworksbest for
your design.

The Basic Steps for Meeting the Code

The Vermont Residential Energy Code encompasses two requirements: a technical require-
ment (i.e, minimum standards for energy-efficient building components and construction
practices);and a certification requirement for reporting compliance. Itis one of the few codes
in the country in which the builder self-certifies compliance.

The law recognizes that it is the builder’s responsibility to understand the Residential Energy
Code, to build to the minimum technical efficiency standards, and then to certify (on a one-page
form) that the building complies with the law. No plan reviews or final inspections by Code
officials are involved.! The whole process can be summarized as follows:

. Determine whether you need to comply (Chapter 1);
. Follow the minimum ventilation and combustion safety requirements (Chapter 3);
. Follow the Basic Requirements (Chapter 2);

1
2
3
4. Follow the Existing Homes requirements for additions, alterations and repairs (Chapter4).
5. Select and complete the Compliance Method that works best for you (Chapters 5-7); and
6

. Fill out, file and post the required compliance certificate (Chapter 8).

Compliance Methods
The technical requirement of the Residential Energy Code consists of four components:

* BasicRequirements:alist of fixed requirements applicable regardless of
compliance path selected (see inside front cover).

* Ventilation & Combustion Safety Requirements: (see Chapter 3).
* ExistingHomes:requirementspertaining toadditions, alterationsand repairs.

% Prescriptive Requirements: requirements that vary based on the compliance
method selected (Chapter 5).

In order to comply with the Residential Energy Code, a home, as built, must meet all of
the Basic Requirements, Ventilation & Combustion Safety Requirements, and the Prescriptive
Requirements using one of the compliance methods. Additions, alterations and repairs must
meet the Existing Homes requirements pertaining to the portion(s) of the home affected.

Three different methods of complying with the Residential Energy Code have been designed.
These all prescribe the thermal and efficiency values that are necessary to meet the minimum
standards of the Code. These vary in simplicity of use, as well asin the level of efficiency above the
minimum standard that must be achieved. In general, the simplest methods specify the highest
levels of efficiency, while the more complex methods are closest to the minimum efficiency
standard of the Code. The three compliance methods are:

Prescriptive Method ~ Thesimplestapproach. Allowsyoutoincorporatea prescribed
set of features. Minimal calculations. (See Chapter 5.)

REScheck Software Method ~ Use your computer with REScheck software to easily analyze
almostany design and determine whether any modifications
areneeded tomeetthe Code. (See Chapter6.)

Home Energy Rating Method This approach gives full credit for air tightness, efficient heating,
cooling and domestic water heater, and solar orientation. A certified
EnergyRaterisrequired to completethisapproach. (SeeChapter7.)

1 WhiletheResidentialEnergyCodedoesnotrequireinspectionsbycodeoffials, it does not eliminate inspections related to Act 250

projects, spot checks for enforcement of other applicable codes, or inspections required by state or local codes.
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Residential Energy Code Updates

The legislation to create the Vermont Residential Energy Code provides for regular review
and updatestothe provisionsin the Code. The review of the Residential Energy Code willbe
administered by the Vermont Public Service Department. Please address all comments and
inquiries to:

Vermont Public Service Department
Planning & Energy Resources Division
112 State Street

Montpelier, Vermont 05620-2601
802-828-2811

Technical Assistance
Technical assistance with the Residential Energy Codeisavailable atno charge. Please contact:

Energy Code Assistance Center
128 Lakeside Ave.,Suite401
Burlington, VT 05401
855-887-0673 ~ toll free
802-658-1643 ~ fax

The Energy Code Assistance Center (ECAC) services include:

* Toll-free assistance hotline: 855-887-0673.

* Workshops for builders on how to comply with the Vermont Residential Energy Code.
% Handbooks, forms, software and other Code-related materials.

* Professional advice on how to easily meet the Code.

* Information about state-of-the-art construction techniques and building details.

* Referral to energy-efficiency programs.

* Sources for energy-efficient products.

* Customized workshops and presentations on energy-efficient building practices.

E-CALL Hotline
855-887-0673

The E-CALL Hotlineisstaffed from8a.m.
to 5 p.m. Monday through Friday. A voice
mail is available at all other times. Call for
free assistance with any Code-related ques-
tions or concerns you may have.

Energy Code ﬁ

Assistance Center
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This chapter discusses:

% The builder’srespon-
sibilities under the
Vermont Residential
Energy Code.

% Whatthe Residential
Energy Code doesand
does not cover.

Chapter 1

Rules for Compliance

Section1.1

Builder’s Responsibilities

Under the Vermont Residential Energy Code, itis your responsibility asa builder to determine
for each residential building project:

1. Whether the building is required to meet the minimum technical requirements of the Code
and

2. Whethera document must be completed and filed in order to meet certification requirements
(a document is required unless the building is exempt as specified in Section 1.3).

Section 1.2

Buildings That Must Comply

The following buildings must meet both the technical and the certification re-
quirementsofthe VermontResidential Energy Code:

* Detached one- and two-family dwellings.
* Multi-familyand otherresidential buildingsthreestoriesorfewerinheight.
* Additions, alterations, renovations and repairs (further detail in Chapter 4).

* Factory-builtmodularhomesnotsubjecttoTitle VIofthe National Manufactured Housing
Construction & Safety Standards Act of 1974 (i.e., homes not on a permanent chassis).

% Site built components (such as conditioned basements or crawlspaces) of homes not subject
to RBES must comply.
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Section 1.3

Exempt Buildings
The following buildings are exempt from both the technical and the certification requirements
of the 2015 Vermont Residential Energy Code:

* Existingbuildingsfor which constructioncommencedbeforeMarch1,2015. However, additions,
alternations and repairs to existing homes need to meet code requirements, as appropriate.
Homes commencing construction before March 1, 2015 must comply with a previous version
of RBES.

* Act 250 projects for which construction commenced before December 1, 2015 (however,
these homes must comply with the previous version of RBES).

% Commercial buildings or portions classified as commercial or high-rise residential. (A residential
portionofamixed-usebuilding, threestoriestall orless, must meet the Residential Energy Code.)

* Mobile homes subject to Title VI of the National Manufactured Housing Construction &
Safety Standards Actof 1974 (i.e., single-and double-wide homes ona permanent chassis).
Site-built components such as conditioned basements or crawl spaces are not exempt.

* Buildings or additions with very low energy use: Buildings or additions designed for a
peak energy use of less than 3.4 Btu/h (1 Watt) per square foot of floor area. (Any occupied
building intended to be heated and lived in will not meet this exemption.)

* Unconditioned buildings thatare neitherheated nor cooled.
* Hunting camps and summer camps.

* Unaltered portions of the existing building or building system do not need to comply.

6 Chapter 1: Rules for Compliance
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Section 1.4

Owner/Builder Special Provision

“Owner/builder” projects are exempt from the technical requirements of the Code, but
the owner/builder must meet certification requirements by completing and filing a disclosure
statement at the Town Clerk’s Office where the home is located. To qualify for this provision, all
of the following criteria must be met:

1. Theproperty mustnotbesubjectto Act250.

2. The owner must be the person in charge of construction (i.e., the “general contractor”),
directing the details of construction and the selection and installation of materials.

3. The owner must live in the building.
4. The owner must evaluate whether the home meets the Residential Energy Code.

5. Depending on whether the home meets the technical requirement of the Code, the owner must
complete one of two documents: either the Vermont Residential Building Energy Standards
Certificate if the home meets the technical requirement, or the Vermont Owner/Builder
Disclosure Statement if it does not. (See Chapter8.)

6. Before entering into a binding purchase and sale agreement, the owner must disclose in writing
(using the Owner-Builder Disclosure Form or similar) to a prospective buyer the
nature and extent of any non-compliance with the Residential Energy Code. This disclosure
must itemize measures not meeting the minimum requirements.

Section 1.5

Act 250 Provision

Residential buildings that have an Act 250 permit dated prior to December 1, 2015, must
meet the version of the Base Code (as well as Ventilation & Combustion Safety Requirements)
inplaceatthetime constructioncommenced. (This provisionapplies toall of the technical and
the certification requirements.)

Section 1.6

Penalty for Not Complying with the Residential Energy Code

Ifahome required by law to meet the Residential Energy Code does not comply, a homeowner
may seek damages in court within six years of occupancy or the filing of the required certification
asnotedinSection1.1.(For detailsonthe certification process, see Chapter8.)
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Chapter2

Basic
Requirements

The Residential Energy Code specifies basic minimum requirements that are mandatory for
all buildings. This-details-the basic requirements that are mandatory for all buildings under
the Prescriptive-exREScheck software compliance methods.

Thisepierdegs not, however, specify minimum insulation R-values or maximum glazing or
door U-values, whichare detailedin chapters5 through?7.

Somebut notall of these requirements are mandatory with the Home Energy Rating Method
(Chapter7). Refer to Table 7-1 for a summary of basic requirements that apply to those methods.

Figure 2-1illustrates several basic requirements. Refer to the Basic Requirements Summary
on the inside front cover or at the end of this-drapleefor a concise outline of the requirements

discussed in thisdheple,——

Figure 2-1: Some of the Basic Requirements.
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Vermont Residential Building Energy Code

Basic Requirements ~ Summary

Note: This is an overview of key points.

Seal alljoints, access holes and other such openings in the building envelope, as well as connections between

1 Air Leakage building assemblies. Air barrier installation must follow criteria established in Section C.1a.
For non-vented framed walls, without exterior continuous insulation, install a vapor retarder (i.e., 6 mil.
2 Vapor Retarder . N o . . .
plastic or vapor-barrier paint) on the warm-in-winter side of the insulation.
3 DuctInsulation In gncondltloned spaces, insulate supply and return ducts for heating and cooling systems to the same level as
adjacent spaces.
. All ducts, air handlers and filter boxes must be sealed and tested according to the standards outlined in Section
4 Duct Sealing e iy s . i
C3cunless located within conditioned space. Building framing cavities may notbe used as supply ducts.
HVAC Systems: | HVAC heating and cooling systems must comply with minimum federal efficiency standards 80% AFUE for
5 Efficiency & | residentialboilers; 78% AFUE for furnaces). Al HVACsystems must provide ameans of balancing, suchas
Balancing | airdampers,adjustableregisters or balancing valves.
6 Programmable | Where the primary heating system is a forced-air furnace, forced-air split system heat pump, packaged unit
Thermostat | heat pump, water boiler, or steam boiler, at least one programmable thermostat per home must be installed.
Solid Fuel-Burning . . . ) . .
7 Appliances and All'solid fuel-burning appliances and fireplaces must have tight-fitting, gasketed metal, glass or ceramic doors
. with compression closure or compression latch system.
Fireplaces
8 Exhaust Fans | Exhaustdampers are required for kitchen, bath and dryer fans.
9 Ventilation& | Allhomesmusthave an automatically controlled ventilation system. Chimney-vented combustion devices
Combustion Air | musthave combustion air. See Chapter 2 for details.
Max1m.u ™1 The area-weighted average maximum fenestration U-factor permitted using trade-offs is 0.32 for windows
10 Fenestration 11 55 for skylights
U-Factor ’ YIghts
11 Electric Systems In most.cases, each unit of a multi-family dwelling must have a separate electric meter. See Appendix D for
exceptions.
12 Mechanical System | Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) must be
Piping Insulation | insulatedtoaminimumofR-3.
13 Lighting | A minimum of 75% of the lamps in permanently installed lighting fixtures must be high-efficiency lamps.
. . All circulating service hot water piping must be insulated to at least R-3. Circulating hot water systems must
CirculatingHot . . . . . . .
14 also include an automatic or readily accessible manual switch that can turn off the hot water circulating pump
Water Systems L
whenthesystemisnotinuse.
15 Equipment Sizin Heating and cooling equipment must be sized in accordance with ACCA Manual Sbased on building loads
qup 8 | calculated in accordance with ACCA Manual ] or ofher approved heating and cooling calculation methodologies.
16 HeatPump Ductless air-source heat pumps may not have supplementary electric-resistance heat integral to the unit.
Supplementary Heat
Pools, Hot Tubs and Allswimming p'ools' musthave a time ClOFk tocontrol the pump. Heated swimming p001§ musthave bot'h a
17 heater on/off switchin anaccessiblelocationand a pool cover. Heaters may nothave continuously burning
Spas | . ..
pilotlights.
Complete a Vermont Residential Building Energy Standards Certificate for each dwelling. Send one copy to
18 Certification | theVermontPublicService Departmentand one copytothetownclerkofthetowninwhichthe propertyis

located, and affix the original on or near the home's electrical panel or heating equipment.

10

Chapter 2: Basic Requirements
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Figure 2-2: Typical openings in the building envelope that should be sealed.

H'nu-';ud Voo Gk or Siossel
L
Caulk or Seal
Caulk or Soal T —
Openings between conditioned and unconditioned space or between conditioned space and the outside.

Section 2.1

Building Envelope

Section 2.1a

Air Leakage

All exterior joints, seams or penetrations in the building envelope that are sources of air leakage
must be either sealed with durable caulking materials, closed with gasketing systems, taped, or
covered with moisture-vapor-permeable house wrap. Additionally, air sealing must be verified
by eitheravisual inspection orblower door test (see Section 2.1b). Table 2-1 contains the list of
items that are required to be visually inspected if the visual inspection option for demonstrating
building air tightness is chosen.

Chapter 2: Basic Requirements
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Air Sealing Check List

Ifusing the visual inspection method to demonstrate building air tightness, each of these items MUST be inspected.

Component

Air Bartier Criteria

Insulation Installation Criteria

General
Requirements

A continuous, durable air barrier must be installed in the
building envelope.

The exterior thermal envelope contains a continuous, durable
air barrier.

Breaksorjointsin theairbarriermustbesealed.

An air barrier is defined as any durable solid (non-porous)
material that completely blocks air flow between conditioned
space and unconditioned space, including necessary
accessories to provide adequate support to resist positive and
negative pressures without displacement or damage. The air
barrier should be continuous and be durably connected to all
penetrations, windows and other (structural) interruptions.

Open-cell or closed-cell foam must have a finished thickness >
5.5in.or1.5in., respectively, toqualify asanairbarrierunless
the manufacturer indicates otherwise.

If flexible air barriers are used, they must be fully sealed at all
seams and edges and supported per manufacturer's installation
instructions. Flexible air barriers must not be made of kraft
paper, orothermaterialsthatareeasily torn. If polyethyleneis
used, itsthicknessmustbe>6mil.

Air-permeableinsulation mustnotbe used as a sealing
materialand mustbe installed inall vertical walls, sloped
ceilings, and floors within the thermal envelope must be
enclosed on all six sides and in contact with a durable, air
barrier.

Ceiling / attic

The air barrier in any dropped ceiling/soffit must be aligned with
the insulation and any gaps in the air barrier must be sealed.

Access openings, drop down stairs or knee wall doors to
unconditioned atticspaces mustbe sealed, insulated and gasketed.

Theinsulation in any dropped ceiling/soffit mustbe
aligned with the air barrier and must be enclosed on five
sides and in contact with a durable, interior air barrier. A
top-sideairbarrierisnotrequiredinaflatattic.

Walls

The junction of the foundation and sill plate must be sealed.

Thejunction of thetop plateand the top of exteriorwalls must
be sealed.

Kneewallsmustbesealed. Whenpartofthe thermal
envelope, knee wall insulation must be enclosed on all six
sides and in contact with a durable, interior airbarrier.

Cavities within corners and headers of frame walls
mustbeinsulated by completely filling the cavity with
amaterial having a thermal resistance of R-3 per inch

Exterior thermal envelope insulation for framed walls
must be installed in substantial contact and continuous
alignment with the air barrier.

Exterior thermal envelope insulation for framed walls
mustbeenclosed onall sixsidesand in contactwitha
durable, air barrier.*

Windows, skylights
and doors

The space between window/door jambs and framing, and
skylights and framing must be sealed with minimally-
expandingfoam.

Rim joists

Rim joists must include the air barrier. Junctions of the foundation
and sill plate, sill plate and rim-band, and rim band and subfloor
must be sealed. When air permeable insulation is installed a
durable, interior air barrier must be installed at the rim joist.

Rim joists must be insulated.

Floors (including
abovegarageand
cantilevered floors).

Theair barriermustbe installed at any exposed edge of insulation.

Floor framing cavity insulation must be installed to
maintain permanent contact with the underside of
subfloordecking, orfloor framingcavityinsulation
must be permitted to be in contact with the top side

of sheathing, or continuous insulation installed on the
underside of floor framing and extends from the bottom
tothetopofall perimeterfloor framing members.
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Component Air Barrier Criteria Insulation Installation Criteria
Crawlspacewalls Exposed earth in unvented crawl spaces must be covered witha | Where provided instead of floor insulation, insulation
ClassIvapor retarder with overlapping joints taped. mustbe permanently attached to the crawlspace walls.
Shafts, penetrations Duct shafts, utility penetrations, and flue shafts opening to

exterior or unconditioned space must be sealed. Doors or
hatches in knee walls opening to exterior or unconditioned
space must be insulated and gasketed.

Narrow cavities

Battsinnarrow cavitiesmustbe cuttofit, or
narrow cavities must be filled by insulation that on
installation readily conforms to the available cavity
space.

Garageseparation Air sealing mustbe provided between the garage and
conditioned spaces.
Recessedlightingand | Recessed light figures and other appliances (speakers, exhaust Recessed light fixtures installed in the building
appliances fans,lightshaft etc.)installed inthebuildingthermal thermal envelope must be air tight and IC rated.
envelope must be IC rated, airtight labeled (or “Washington
State Approved”) and sealed with a gasket or caulk between
the housing and the interior wall or ceiling cover. Fixtures
and appliances must maintain required clearances of not less
than 1/2" from combustible material and not less than 3" from
insulation material, or as required by manufacturer’s installation
requirements.
Plumbingand wiring | All plumbing and wiring penetrations must be sealed to the air Insulation mustbe placed between the exterior of
barrier. the wall assembly and pipes. Batt insulation must
be cut neatly to fit around wiring and plumbing in
exterior walls, or insulation that on installation readily
conforms to available space must extend behind
piping and wiring and must be in full contact with all
air barriers.
Shower/tub on Exterior walls adjacent to showers and tubs must have Exterior walls adjacent to showers and tubs must have

exterior wall

insulation filling any gaps or voids between tub or shower walls
and unconditioned space.

a durable, air barrier separating the exterior wall from
the shower and tubs and be insulated.

Electrical/phone box
onexterior walls

The air barrier must be installed behind electrical or
communication boxes or air-sealed boxes must be installed.

Insulation completely fills voids between the box and
exterior sheathing.

Commonwall

Whenever continuity of the building thermal envelope is broken
atwalls separating dwelling units in Group R-2 building, including
common, party, and fi e walls, such walls mustbe insulated
toaminimumofR-10oneachsideofthebreakininsulation
continuity.

Air barrier must be installed in common wall between
dwelling units. Common walls must be sealed at
junctions with outside walls and at the top pressure
plane of the house.

HVAC register boots

HVAC register boots that penetrate building thermal envelope
mustbe sealed to the subfloor or drywall.

Concealed sprinklers

Whenrequired to be sealed, concealed fi e sprinklers must only
be sealed ina manner that is recommended by the manufacturer.
Caulking or otheradhesive sealants mustnotbe used to fill voids
between fi e sprinkler cover platesand walls or ceilings.

Fireplace

Chapter 2: Basic Requirements

A durable air barrier must be installed in contact with
insulation. Fireplace must have compression closure doors and
combustion air supplied from the outdoors.

13



19
Section 2.1b

Air Sealing Verification

Building envelope air tightness and insulation installation must be verified through one of
the following options:

* Visual Inspection Option

Building envelope tightness and insulation installation will be considered acceptable when
the items listed in Section 2.1a are field verified by a party independent from the installer
of the insulation and air barrier.

* Testing Option
Tested air leakage must be less than three air changes per hour (ACH) when tested with a
blower door at a pressure of 50 pascals (1 psf). Testing must occur after rough in and after
installation of penetrations of the building envelope, including penetrations for utilities,

plumbing, electrical, ventilation and combustion appliances. The following protocol must
be followed in preparing the building envelope for testing:

* Leaveall supply registers and return grills open and uncovered.

* Leaveallbathroomandkitchenfansopen i.e. intheirnormal operating condition).
Only a permanently installed back draft damper in its normal condition may impede
theflow of air.

% Leaveany combustion air ducts or louvers to the exterior open. (Ifahomeowner or
builder has sealed them off, open them for the test.)

% Leave any make-up air ducts with in-line dampers (e.g., for large kitchen exhaust fans
or combustion air) as-is (unsealed). Only a permanently installed back draft damper
or motorized damper, in its normal condition may impede the flow of air.

% Leavethe dryerventas-is, whether ornot the dryerisin place during the test. Only
a permanently installed back draft damper in its normal condition may impede the
flow of air.

* Leave open any outside air duct supplying fresh air for intermittent ventilation systems
(including a central-fan-integrated distribution system).

* Operablecrawl-spacevents, wherepresent, aretobeleftinthe open position.

% Open all interior doors within the conditioned space, including doors to conditioned
basements. (Closet doors may be left closed unless the closet contains windows or
accesstotheatticorcrawlspace.)

% Leave louvered openings of a whole-house fan asis. (If there is a seasonal cover in
place during the test, leave it in place.)

% Closealldoorstothe exterior or unconditioned spaces;if any door to the exterior or
unconditioned space lacks weather-stripping at testing time, it can be temporarily
taped off.

* Closeandlatchallwindows.
% Closechimney dampers.
* Either seal orfill withwater plumbing drainswith p-trapsthatmaybeempty.

% Seal off exterior duct openings to continuously operating fresh-air or exhaust-air
ventilation systems (preferably at the exterior envelope).

% Close any adjustable window trickle ventilators and/or adjustable through-the-wall
vents.

* Ifanevaporative coolerhasbeensupplied withadevice used toseal openingstothe
exterior during the winter, that device should be installed for the test.
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Section 2.1c
Vapor Retarders
ClassIorlIvaporretardersarerequired ontheinteriorsideof framewalls.
Exceptions:
1. Basement walls.
2. Below grade portion of any wall.
3. Construction where moisture or its freezing will not damage the materials
Class III vapor retarders are permitted where any one of the following conditions is met:
1. Vented cladding over fiberboard.
2. Ventedcladding overgypsum. Vented cladding shall include minimum clearance airspaces. Other openings with the equivalent

vent area are permitted, including: Vinyl lap or horizontal siding applied over a weather-resistive barrier; Brick veneer with a
clear airspace; or other approved vented claddings.

3. Insulated sheathing with R-value 7.5 over 2 x4 wall.

4. Insulated sheathing with R-value 11.25 over 2 x§ wall. Spray foam with a maximum permeance of 1.5 perms at the
installed thickness, applied to the interior cavity side of wood structured panels, fiberboard, insulating
sheathing or gypsum is deemed to meet the continuous insulation requirement where the spray form R-value
meets or exceeds the specified continuous insulation R-value.

The following is a list of acceptable materials for each class of vapor retarders:
% Class I: Sheet polyethylene, unperforated aluminum foil.
* Class II: Kraft-faced fiberglass batts.
* ClassIIl: Latex orenamel paint. |

Section 2.1d

Unvented Attics

Unvented attic assemblies (spaces between the ceiling joists of the top story and the roof rafters)
are permitted in one- and two-family homes and multiple single-family dwellings (townhouses)
if all the following conditions are met:

1. Theunvented attic space is completely contained within the building thermal envelope.

2. Nointeriorvaporretarders(Classlorll)areinstalled onthe ceilingside (atticfloor) of
the unvented attic assembly.

3. Wherewood shingles or shakes are used, a minimum 1/4inch (6 mm) vented air space
separatestheshinglesor shakesand the roofi gunderlaymentabove the structural sheathing.

4. Any air-impermeable (e.g, spray foam)insulationmust be a ClassIIIvapor retarder, or must
have avaporretardercoating orcoveringindirectcontactwith theundersideof theinsulation.

5. EitherItem5.1,5.2or5.3 must be met, depending on the air permeability of the insulation
directly under the structural roof sheathing.

1. Air-impermeable (e.g., spray foam)insulation only. Insulation mustbe applied in
direct contact with the underside of the structural roof sheathing.

2. Air-permeable (e.g, fiberglass or cellulose) insulation only. In addition to the air-
permeable insulation installed directly below the structural sheathing, rigid board
sheet insulation must be installed directly above the structural roof sheathing as
specified in Table R402.4.1.1 for condensation control.

3. Air-impermeable and air-permeable insulation. The air-impermeable (e.g., spray
foam) insulation must be applied in direct contact with the underside of the structural

Chapter 2: Basic Requirements 15
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roof sheathing as specified in Table R402.4.1.1 for condensation control. The air-
permeable (e.g,, fiberglass or cellulose) insulation must be installed directly under
the air-impermeable (e.g., spray foam) insulation.
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Examples of Unvented Attic Assemblies

CONTINUOUS RIGID SHEET

INSULATION, JOINTS AND

AIR-IMPERMEABLE  INSULATION PENETRATIONS SEALED.
(SPRAY FOAM) IN UNVENIED ROOF R-15 RECOMMENDED
ASSEMBLY SHALL BEA CLASS Il
VAPOR RETARDER OR HAVE A
VAPOR RETARDER COATING

HIGH-DENSITY SPRAY FOAM,
1.5"- 2" RECOMMENDED

RIGID ENCLOSURE
RIGID ENCLOSURE

TOTAL R-VALUE
_ REQUIRED
& AR PERMEABLE
INSULATION AR PERUEAGLE
CELLULOSE
¢ ) (CELLULOSE)
DURABLE, SEALED
INSULATION ENCLOSURE DURABLE, SEALED
INSULATION ENCLOSURE
N 5 NO CLASS | OR Il INTERIOR :
X X VAPOR RETARDER \

REFERENCE R4-02211

UNVENTED ATTIC ASSEMBLIES
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Section2.2

Materials & Equipment Information

Insulation R-values and glazing and door U-values must be clearly marked on the building plans
or specifications. If two or more different insulation levels exist for the same component, record each
level separately on the plans or specifications. (For example, if the walls adjacent to the garage have
lessinsulation than the other walls, you must note both insulation levels.) Equipment efficiency make
and model number must also be marked on the plans or specifications.

Materialsand equipment must be identified so that compliance with the Residential Energy Code
canbedetermined. Thereareseveral waystolabel materialsand equipment tosatisfy thisrequirement.

* By properly posting the Vermont Residential Building Enerqy Standards Certificate completed for
every house. Materials and equipment must beidentified on this label, which must thenbe posted
in the residence (e.g., on the main electrical panel, on heating or cooling equipment or nearby in
avisiblelocation)todocumenttheenergy-efficiency features ofthebuilding.

* By providing labels on all pertinent materials and equipment. For example, the R-value of the
insulationisoften pre-printed directly on the insulationor can be determined from a striping code.
Window U-values are often included on the manufacturer label posted directly on the window.

* By providing contractor statements certifying the products they have installed. For example, the
insulation contractor would certify the R-value of the installed insulation.

For blown or sprayed insulation, the initial installed thickness, the settled thickness, the coverage
area, and the number of bags must be clearly posted at the job site, or thickness markers must be
placed in attics at least once every 300 square feet.

In addition, manufacturer manuals for all installed heating and cooling equipment and service
water heatingequipment mustbe provided.

Section2.3

Heating and Cooling

Section2.3a

Equipment Sizing

A heating and cooling (when applicable) design load calculation for the purpose of sizing
these systems mustbe performed. ACCA Manual] or comparable methods are acceptable for
determining design loads. Heating and cooling (when applicable) equipment must be sized
according to ACCA manual S, and may not be oversized more than indicated in Table 2-2.

Table 2-2

Maximum Equipment Oversizing
ACCA Manual S ~ Heating & Cooling Equipment Sizing Guide

TYPEOFEQUIPMENT MAXIMUM OVERSIZING
Air conditioners and heat pumps 15%
Fuel-fired heating equipment 40%

Chapter 2: Basic Requirements
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Section2.3b

Duct Insulation

Air distribution systems for heating and cooling located completely within the thermal
envelope of the house do not require insulation.

Heating and cooling supply and return ductwork located in unconditioned spaces (such as
attics, crawl spaces, unheated basements, garages, and exterior building cavities) mustbe insulated
to the same level as the nearest insulated surface.

Minor changes to the thermal envelope of thehome can allow ductwork to remain enclosed
within the thermal envelope. Forinstance, theroof trusses canbe constructed with a duct chase
incorporated into the truss. This allows a complete thermal envelope with insulation and air barrier
tobe constructed outside the ductwork, while the interior finish ceiling conceals the ducts.

Advanced design of the duct system can also allow for the ducts to remain within the insulated
and conditioned space of the house. Keep the duct system simple and centralized. Heated or
cooled air mixes with room air, keeping temperatures even, reducing duct installation costs and
eliminating the need for duct insulation.

Section2.3c

Duct Sealing

Ducts and other system components that convey heated or cooled air must be sealed and
tested. Joints and seams must be mechanically supported to prevent separation. Sealant must be
long-lasting and appropriate for the duct material. Duct tape is not permitted. Air-impermeable
spray foam products may be used without additional joint seals.

Air distribution systems for heating and cooling located completely within the thermal
envelope of the house do not require leakage testing.

Heating and cooling ductwork must be tested for leakage in all homes where a part of the duct
system is located outside the thermal envelope of the building. Duct leakage testing is performed
by pressurizing the duct system with the duct terminations sealed. Complete duct leakage testing
methods can be found within ASHRAE Standard 152 or the Mortgage Industry National Home
Energy Rating Systems Standard (available through Residential Energy Services Network). Ducts
aretestedata pressureof(.1inches w.g(25Pa).

Total duct leakage limits are as follows:

* Rough-intest: The total leakage mustbe less than orequal to 3 CFM per 100 square feet
of conditioned floor area.

* Postconstruction test: Total leakage must be less than orequal to 4 CFM per 100 square
feet of conditioned floor area.
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Section2.3d

Duct Construction

Ductwork must be constructed and erected in accordance with one of the industry standards
(e.g., NAIMA, SMACNA, ACCA). Building framing cavities may not be used as ducts or plenums.

Section2.3e

Balancing

The HVAC system must provide a means for balancing air and water systems. For air systems,
this requirement can be met by installing manual dampers at each branch of the ductwork or
by installing adjustable registers that can constrict the airflow into a room. For water systems,
balancing valves can be installed to control the water flow to rooms or zones.

Section 2.3f

Temperature Controls

The thermostat controlling the primary heating or cooling system of the home must be
programmable. The thermostat must initially be programmed by the manufacturer with a heating
temperature set point no higher than 70°F and a cooling temperature set point no lower than 78°F.
Adjustments to these settings for elderly, disabled or those with special needs is permissible.

Heat pump installations must include a thermostat that can prevent the back-up heat from
turning on when the heating requirements can be met by the heat pump alone. A two-stage
thermostat that controls the back-up heat on its second stage meets this requirement.

Hot water boilers that supply heat to the building through one- or two-pipe heating systems
musthaveanoutdoor set- back control that lowers the boiler water temperature based on the
outdoor temperature.

Section2.3g

HVACPiping Insulation

AlIlHVAC piping (such as in hydronicheating systems) conveying fluids at temperatures
greater than 105 degrees F or chilled fluids at less than 55 degrees F must be insulated to a
minimum of R-3. Pipe insulation is not required for piping installed within HVAC equipment.

Section2.4

Service (Potable) Water Heating
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Section2.4a

Hot Water Circulation and Temperature Maintenance Systems

Circulation Systems. Heated water circulation systems must be provided with a circulation
pump. The system return pipe must be a dedicated return pipe or a cold water supply pipe.
Gravity and thermo- syphon circulation systems are prohibited. Controls for circulating hot
water system pumps must start the pump based on the identification of a demand for hot water
within the occupancy. The controls must 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.

Heat trace systems. Controls for electric heat trace systems must automatically adjust the
energy input to the heat tracing to maintain the desired water temperature in the piping in
accordance with the times when heated water is used in the occupancy.

Demand recirculation systems. A water distribution system having one or more recirculation
pumps that pump water from a heated water supply pipe back to the heated water source through
acold water supply pipe mustbe a demand recirculation water system. Pumps must have controls
that comply with both of the following:

1. The control must start the pump upon receiving a signal from the action of a user of a
fixture orappliance, sensing the presenceofauser of afixture orsensing the flow of hot
or tempered water to a fixture fitting or appliance.

2. The control must limit the temperature of the water entering the cold water piping to
104°F (40°C).

Section2.4b

Swimming Pools, Hot Tubs and Spas

Allheated pools, hot tubs, and spas must be equipped with an on/off pool heater switch
mounted for easy access (in addition to the circuit breaker for power to the heater). Heaters
fired by natural or LP gas cannothave continuously burning pilotlights. Heated poolsand hot
tubs require a pool cover unless over 70% of the heating energy is from non-depletable sources
(such as solar heat).

All swimming pool pumps mustbe equipped with a time clock that can automatically turn off
heaters and pumps according to a preset schedule, except where public health standards require
24-houroperation or where pumps operate solar-and-waste-heat recovery pool heating systems.

Section 2.5

Electrical

Inmost cases, eachindividual dwelling unitin a multi-family building musthaveits own
electric meter. Exception: This requirement does not apply to assisted-care facilities, publicly
subsidized housing, or housing for the elderly or disabled that does not have electric space heat
orelectricdomestichot water systems, and where the operator of the institution is paying the
electricbills and not charging each resident separate, consumption-based usage charges for
electricity.

Electric resistance space heating is prohibited in the City of Burlington.

For Act 250 projects, check the Act 250 permit, as electric resistance space heating may be
prohibited.
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Section2.6

Dampers

Exhaust dampers are required for kitchen and bathroom exhaust fans, and for clothes dryers.
All solid fuel-burning appliances and fireplaces must have tight-fitting, gasketed doors with
compression closure or compression latch system.

Section 2.7

Lighting

A minimum of 75% of the lamps (bulbs) in permanently installed lighting fixtures must be
high-efficacy lamps.

High-efficciency bulbs are compact fluorescentlamps, T-8 or smaller diameter linear fluorescent
lamps, or lamps with a minimum efficiency of:

1. 60 lumens per watt for lamps over 40 watts;

2. 50lumens per wattforlampsover15wattsto40 watts;and

3. 40lumensper wattforlamps15wattsorless.

Chapter 2: Basic Requirements
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Chapter3

Ventilationand
Combustion Safety
Requirements

Section 3.1

Ventilation

The Vermont Residential Building Energy Code requires all newly constructed homes to
be mechanically ventilated. There also are requirements for combustion equipment aimed at
reducing the likelihood of flue gas venting problems. This chapter provides details on both of these
requirements. Compliance with the ventilation and combustion safety standards of this Code
canbe met by either following all of the requirements below or by demonstrating compliance
with ASHRAE Standard 62.2-2013 (Ventilation and Acceptable Indoor Air Quality in Low-Rise
Residential Buildings).

Section 3.1a

Whole House Ventilation

Every new home must have a system consisting of fans, controls and ducts that provides the
fresh air for the dwelling unit. The whole-house ventilation system must meet the requirements
listed in this chapter and be installed according to the manufacturer’sinstructions. It must be
capable of supplying the specified amount of air during all periods of occupancy automatically,
withoutthe need foranyoneto turnitonoroff.

Chapter 3: Ventilation and Combustion Safety Requirements 23



Pressure Effects

Whenafanblowsairinorout
ofaspace,itchangestheair
pressure in the space. Exhaust
fans diminish the pressure in
the space, or “depressurize” it.
Depressurization tends to draw
in outside air, garage air and soil
gas, and it can interfere with
chimneys. Positive pressure,
created when a fan blows air into
aspace, tends to push indoor air
outand can cause condensation

amount of pressure generated
depends on the amount of air be-
ing moved and the air tightness
of the space.

For best performance, both
positive and negative pressures
from fans should be minimized.
The most critical effect to avoid
issubstantial depressurizationin
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iLocal Exhaust

1
1
,Bathrooms, kitchens, and |
:Iaundry rooms are places :
1where pollutants are i
1generated in high :
1concentration. When these 1
\areas are being used, an |
1exhaust fan should be :
1active to exhaust pollutants
1directly to the outdoors :
Ibefore they can negatively ;
1impact air quality elsewhere
1in the home. Typically, this |
:is done with individual, ;
1surface-mounted, bathroom ,
,exhaust fans and a kitchen |
'range hood. :
1 1
Whole House Ventilation |
1 Alternatively, ventilation can!
1 g 1
1be done with a remotely-
mounted fan or heat :
'recovery ventilator pulling 1
ifrom multiple locations at 1
jonce. :
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Section 3.1b

Local Ventilation

Allbathrooms containing a bathtub, shower, spa or similar bathing fixture must have an
exhaust fan with a minimum capacity of 50 cubic feet per minute (CFM) for intermittent fans, or
20 CFM for continuously operated fans. If the whole-house ventilation system does not provide
this, a separate fan with the specified capacity must be installed.

Section 3.1c

Whole House Ventilation System Types
There are two types of whole house ventilation systems allowed by RBES.

% Exhaust-only systems remove stale, indoor air using single or multiple fans.
Incoming air is provided by installed inlet ports or by typical leaks in the building
shell. These systems tend to depressurize the building.

* Balanced systemsuse fans to moveairin both directions atonce. Mostof these
systems use a heat exchanger to transfer some of the heat from one air stream to
another. These systems usually are called heat recovery ventilators (HRVs), energy
recovery ventilators (ERVs), or air-to-air heat exchangers. When correctly installed,
balanced systems do not significantly affect the air pressure in the house.

All ventilation systems must have a provision for circulating air to all finished living spaces,
such as distribution ducts, grilles, transoms or door undercuts. If door undercuts are used, they
must be at least one-half inch above the finished floor surface.

Section 3.1d

Fan Requirements

Fans installed as part of a whole-house ventilation system must meet the following
requirements. (Fans installed as local exhaust do not need to meet these requirements.)

% Durability: Fans mustbe rated for “continuous duty.”

* Efficiency: Single-port fans (those with only
one connection to the conditioned space)
must not exceed 50 watts as listed by the
manutfacturer. This refers to fan power only; it
doesnotinclude power used for lights, heaters,
nightlights, timers, etc. This power limit does
notapply to multi-port fans that have more
than one connection to the living space.

What's a Sone?
Asone isameasure of loudness.
One sone has been described as
being like a quiet refrigerator.
Soundvolume is importantin
ventilation systems because
most people will disable a fan
% Sound: Whole-house ventilation
equipment located less than 4 feet from
louvers, grilles or openings must have a
sound rating no greater than 1.5 sones.

they find annoying. Ceiling-
mounted exhaust fans range
fromabout1/2 sonetofive
sones or more.

Fans meeting the EPAENERGY STAR® standard for
household ventilation equipment are considered to meet
the three requirements above.

Chapter 3: Ventilation and Combustion Safety Requirements
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Section 3.1e

Capacity
Whole-house ventilation systems that arenot tested musthavearated capacity (at0.1inch
wg), meeting the minimum rated flow rates listed in Table 3.1.

Alternatively, flow rates can be tested on site, using approved methods (i.e., a flow hood or a
calibrated orifice combined with a digital manometer). If the systemis tested, it does not need
tomeet the capacity requirements of Table 3.1, butit must provide a minimum of 15 cubic feet
perminute (CFM) plus 15 CFM foreachbedroom.

Table 3.1
Capacity Requirements for
Whole-House Ventilation Systems
# Minimum Rated , .
Bedrooms Capacity (CFM") Minimum #of Fans
1 50 1
2 75 1
3 100 1
4 125 Allothersystems—2ormore,or
Centrally ducted systems—1
5 150 Allothersystems—2ormore,or
Centrally ducted systems—1
Homesover 0.05xsq. ft. of All other systems--2 or more, or
3000sq. ft. conditioned space Centrally ducted systems --1
'CEM=cubicfeetperminute

Section 3.1f

Controls

The whole-house ventilation system must have an automatic control or be capable of being
set remotely for continuous operation.

Intermittently operated systems must have an automatic control capable of operating the
system without the need for occupant intervention, such as a time switch. Twist or crank-style
timers or switches controlled solely by a humidity sensor (humidistat, or dehumidistat) are not
acceptable as controls for the whole-house system.

Continuously operated systems must have a remotely mounted (i.e, not in the living space)
on/off switch that is appropriately labeled.
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Section 3.1g

Installation

All ventilation equipment (both whole-house and local) must be installed according to the
manufacturer’s instructions and in accordance with the following requirements:

% Fan housings for ceiling- or wall-mounted fans must be sealed to the ceiling or wall.

% Inlet grilles for ducted systems must be sealed to the ceiling or wall.

% Ducts that run more than 8 feet mustbe a smooth wall (not corrugated or flexible material).
All ducts in unheated locations must be insulated.

* Mechanical fasteners — nottape — mustbe used to connect the ductstothe fan.

% Joints and connections must be securely fastened and air-sealed with durable and
appropriate materials. Standard duct tape is not allowed for sealing ducts.

* Noisereductionofremote whole-house fans mustbe provided byisolating the fan from
the hard ducting using at least 1 foot, but no more than 2 feet, of insulated, flexible ducting.
(This requirement does not apply to fans mounted in ceilings or walls.) The fan also must
be acoustically isolated from the framing of the building.

* Intake openings, if used, must be located a minimum of 10 feet from any hazardous or
noxious contaminant, such as vents, chimneys, fuel fills, streets, alleys, parking lots and
loading docks. The bottom of the intake opening(s) must be at least 1 foot above the
expected snow accumulationlevel.

% Outside openings for both supply and exhaust must be protected with screens, louvers or
grilles having a minimum opening size of % inch and a maximum opening size of %2 inch.

Section 3.1h

Clothes Dryers

All clothes dryers must be exhausted to outdoors, according to the manufacturer’s instructions
(except clothes dryers designed by the manufacturer to be unvented and to not contribute to the
interior moisture load, such as condensing dryers and heat pump dryers). Dryer exhaust systems
must be independent of all other systems and must transport the dryer exhaust all the way to the
outdoors (nottotheatticor otherspace).

Section 3.1i

Exhaust Hoods

echanical exhaust hood systems capable of exhausting in excess of 400 CFM must be
provided with makeup airatarate approximately equal to the exhaust airrate. The makeup
airsystemsmust also be equipped with a means of closure and be automatically controlled
tostartand operate simpltaneously with the mechaniclexhaust system.

Chapter 3: Ventilation and Combustion Safety Requirements
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Section3.2

Combustion Safety

The Residential Energy Code requires the installation of appropriate combustion equipment in
order to reduce the likelihood of venting problems. Primarily, it requires that air for combustion
be provided for chimney-vented devices.

Additions, Alterations, Renovations and Repairs

Combustion safety requirements must be met when heating or cooling equipment is replaced
orwhen alterations willlikely change the airleakage characteristics of the home. Examples of
alterations that could change the air leakage characteristics of a building are:

1Worst-Case CAZ Depressurization

'The worst-case depressurization test is
% Replacementofinsulationinmorethanhalfofthe wallarea. :configured by determining the largest

% Sealing significant air leakage holes in any part of the building, icombustion appliance zone
1depressurization due to the combined

1effects of door position, exhaust

% Sealing a fireplace. 1appliance operation, and air handler

* Adding insulated sheathing at the time of siding replacement. fan operation. A base pressure must
1be measured with all fans off and doors

1open. The worst-case depressurization

lis the pressure difference between

] iworst case and the base pressure.
Section3.2a I .

A

% Replacement of windows.

* Adding or removing ductwork.

% Insulating any formerly uninsulated parts of the building.

Oiland GasAppliances
Unvented fuel-fired heaters, including room heaters and unvented fireplaces are prohibited.

The Code requires all new homes containing chimney-vented combustion devices tobe
provided with combustionand dilutionair as required by the gasand oil codes (National Fire
Protection Association [NFPA] Standard 54 [for gas] and Standard 31 [for oil].) Although these
entire codes may notbeineffectin certain areas of Vermont, the requirements for combustion
and dilution air have been incorporated into the Code and therefore apply regardless of whether
a particular locality has adopted the oil and gas codes.

The Codespecifically states thatallnew homesbuiltinaccordance withthe Code meet the
definition of “unusually tight construction” as defined in the oil and gas codes. This means that
combustion and dilution air may notbe taken from the living space, and that the combustion
and dilution air must be provided regardless of the volume of the space.

Additionally, in most cases, the Code prohibits taking that air from garages, attics or
crawlspaces. AlthoughNFPA54and 31bothallow combustionairtobe takenfrombordering
spaces, this is specifically prohibited in Vermont. In general, combustion and dilution air must
be taken from outdoors.

Exception: If all the combustion devices in the home are either direct-vent appliances (also
called sealed combustion; whereby all air for combustion is supplied directly from outdoors
and all flue gases are discharged directly to outdoors) or mechanical draft appliances (where a
fanisused toremove flue gases), the combustionand dilution air requirements for oiland gas
appliances donot apply.
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Section3.2b

Solid-Fuel Appliances

Solid-fuel (i.e., wood and coal) appliances must have tight-fitting, gasketed metal, glass or
ceramic doors with compression closure or compression latch system. Any home certified to
have passed the Building Performance Institute (BPI) Combustion Safety Test Procedures is not
required to have tight-fitting doors.

Inmost cases, solid-fuel appliances musthave ducted combustion air from outdoors. This
exterior air intake:

* Mustnotbelocated withinthe garage, atticorbasement.

* Mustnotbelocated higher than the firebox. Whereawoodstove or fireplaceis installed
below grade (in abasement), the combustion air intake on the home's exterior may be
located above the firebox provided that the combustion air supply to the firebox drops
below the firebox adjacent to the solid fuel burning system and the combustion air intake
onthehome'sexterioris greater than 15 feetbelow the top of the chimney for the wood
stove, solid-fuel boiler or furnance, or fireplace.

% Theexteriorairintake must deliver combustion air to the firebox. For older woodstoves
and cookstoves where direct connection of combustion airisnot possible, combustion
air may be delivered within 24 inches of the stove's air intake opening.

% Mustbe screened with Vainch mesh.

% Canbein the sides or back of the firebox, or within 24 inches of the firebox opening on
ornear thefloor.

* Must be closable and designed to prevent combustible material from dropping into
concealed combustible spaces.

% Must be constructed of noncombustible, corrosion-resistant material, with a minimum
l-inchclearancetocombustiblesforall parts of the duct within 5 feetof the firebox.

* Mustbe a minimum of 6 squareinches and not more than 55 squareinches.
% Exteriorairinletshall beinstalled so astoremain free of obstruction fromsnow.

Exception: Factory-built fireplaces, masonry fireplaces, and solid-fuel-burning appliances
thatlist exterior air supply ducts as optional or required for proper installation are permitted
to be installed with those exterior air supply ducts according to the manufacturer’s installation
instructions.

Section3.2¢

Spillage Testing

All combustion equipment that is not power-vented or direct-vented (wherein combustion
air is drawn directly from the outdoors), shall establish complete draft without spillage under
“worst-case” conditions within two minutes. This requirement must be met in new homes and in
existing homes after code applicable renovations, alterations or repairs to the building envelope,
mechanical equipment, combustion vent system or ductwork. Worst-case spillage must be tested
at the draft diverter with a mirror or smoke test in accordance with current Building Performance
Institute (BPI) Combustion Safety Test Procedures (http://www.bpi.org/documents/Gold_Sheet.pdf)
or an equivalent procedure that accounts for in-home mechanical depressurization.

Chapter 3: Ventilation and Combustion Safety Requirements
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Chapter4

Existing Homes

Additions, alterations and repairs to existing homes, conducted after March 1, 2015, must
comply with the requirements in Chapter 4. The following are circumstances where existing
homes must comply with the Code.

* Additions: Any extension or increase in the conditioned space floor area or height of a building
or structure.

* Alterations: Any construction, retrofitor renovationtoanexisting structureotherthanrepair
or addition. Also, a change in a building, electrical, gas, mechanical or plumbing system that
involves an extension, addition or change to the arrangement, type or purpose of the original
installation.

* Repairs: The reconstruction or renewal of any part of an existing building for the purpose of
its maintenance or to correct damage.

* ChangesinSpaceConditioning: Anynonconditioned orlow-energy spacethatisaltered to
become conditioned space.

_________________________ for either fossﬂ fuel or electrical energy.* Historic Buildings: Construction, repair, alteration, restoration
* Major renovations to homes under an Iand movement structures, and change of occupancy related
'Act 250 permit may trigger an Act 250 Ito a historic building need to comply unless a report has been :
lpermlt amendment request would Section 4.1 :submltt_ed to the State Historic P_reservatlon_Offlce and_has :
ection 4. 1been signed by the owner or registered design professional

|

|

I

I

\needs to follow Stretch Code I o th i th ol >
'requirements after December 1, 2015, | emonstrating that compliance with a particular provision
------------------------- 1 R ,would threaten, degrade or destroy the historic form, fabric or
Exceptlons |function of the building.
________________________ |
The following building conditions oot havets comply with any of the Code
requirements:

1. Unaltered portions of the existing building or building supply system
2. Storm windows installed over existing fenestration.
3. Connections or repairs to, or maintenance of existing mechanical systems do

not constitute an alteration to that system.
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\If either the sheathing or insulation is 1

1
1exposed, then the cavity needs to be :
ifilled with insulation; this does not !
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4. Where ducts from an existing heating and cooling system are extended to an
addition, ductsystems withless than 40 linear feetin unconditioned spacesare
notrequired tobe tested.

5. Glass-onlyreplacementsinanexistingsashand frame.

6. [Existing ceiling, wall or floor cavities exposed during construction, provided
that these cavities are filled with insulation.

7. Construction where the existing roof, wall or floor cavity isnotexposed.

®

Reroofing projects where neither the sheathing nor the insulation is exposed,
Roofs withoutinsulation in the cavity and where the sheathing orinsulationis
exposed during reroofing must be insulated either above or below the sheathing.

9. Alterations thatreplaceless than 50% of the permanent light fixtures in the
space where the alterationis taking place, provided thatsuch alterations donot
increase the installed interior lighting power.

10. Alterations or repairs that replace only the bulb and ballast within the existing
lightfixturesinaspaceprovided thatthealterationdoesnotincrease theinstalled
interior lighting power.

Section4.2

Compliance

Portionsof thebuilding thatarealtered mustbebroughtintofull compliance with the code
thatrelatesto that portion of the building with above exceptions. Anadditionshallbe deemed
tocomply with this code where the addition alone complies, where the existing building and
addition comply with this code asa singlebuilding. Alterations and repairs shall be such that
the existing building or structure is noless conforming to the provisions of this code than the
existing building or structure was prior to the alteration.

Compliance can be achieved through any of the compliance paths, which include the following
approaches: prescriptive packages (see Table 4-1), REScheck software (see Chapter 6), or a Home
Energy Rating System (HERS) rating (see Chapter ). For renovations, remodeling, or
additions, a Home Energy Rating can be used to demonstrate compliance by
rating the entire building, including the new and remodeled portions. Rating the
entire building requires including both the existing and new sections of the
building, to meet either the maximum HERS of 60 for base code or 54 for stretch
code.

Chapter 4: Existing Homes
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Table 4-1

Prescriptive Requirements -
Existing Homes- Additions, Alterationsand Repairs

Component Requirement
1. Ceiling R-Value R-49

2. Above-Grade Wall R-Value R-13+10

3. FloorR-Value R-30

4. Basement/CrawlSpace WallR-Value R-15/20

5. Slab Edge R-Value R-15,4ft

6. HeatedSlabR-Value(Edgeand Under) R-15

7. Windowand Door U-Value 0.32

8. Skylight U-Value 0.55

9. Maximum Air Leakage Complete Air Sealing Checklist
10. Maximum Duct Leakage CFM25/100 CFA

Thermal Values: Use the nominal thermal

values listed by the manufacturer. If the home’s
design specifies a component that has two different
thermal values (i.e., R-38 ceiling and R-49 ceiling), an
average R-value mustbe calculated for comparison.
(SeeSection3.5a).

Wall R-Values: “13+10” means R-13 cavity insula-
tion plus R-10 insulated sheathing. R-25 can be met
through any combination of cavity and continuous
insulation. If structural sheathing covers 40% or less
ofthe exterior, the continuousinsulation R-value can
be reduced by up to R-3 to maintain a consistent total
sheathing thickness on areas of the walls covered by
structural sheathing. If structural sheathing covers
morethan40% ofexterior, structural sheathingshallbe
supplemented with insulated sheathing of at least R-2.

Window U-Values: Window U-value is the av-
erage U-value for all glazing, including win-
dows, and sliding and patio doors. Replacement
windows must have an average U-value of 0.32.
(See Section 3.5b to calculate average U-values).

Basement/Crawl Space R-Values: “15/20” means
R-15 continuous insulated sheathing on the interior
or exterior of the home or R-20 cavity insulation at
the interior of the basement wall. “15/20” is allowed
to be met with R-13 cavity insulation on the interior
of the basement wall plus R-5 continuous insulated
sheathing on the interior or exterior of the home.
Crawl space wall insulation must cover the full height
of the wall and extend to a depth 12 inches below
grade and basement wall insulation must cover the
fullheightofthebasementwall.

Hatches: Accesshatchesand doorsmustbeinsulated
to the samelevel as the surrounding surface. Vertical
doors that provide access to attic spaces must meet
the window and door requirements from Table 5-1.

Unconditioned Spaces: Components that enclose
unconditioned spacesdonotneed tobe considered.
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Window and Door Exemptions: You can exclude
up to 15 square feet of glazed fenestration area from
the calculation of average U-value for windows, and
one door (up to 24 square feet) from the calculation
ofaverage U-valuefordoors.

Default Thermal Values: See Appendix B. Flatand
sloped ceiling R-values assume standard truss. How-
ever, ifaraised trussisused, the requirement for R-49
may be reduced to R-38 and the requirement for R-60
maybereduced toR-49.SeeFigureB-1(AppendixB).

Ceilings Without Attics: For ceilings without attic
spaces (vaulted ceilings), R-30is allowed for up to
500 square feetor20% of the total insulated ceiling
area, whicheveris less.

Ceilings With Attics: For ceilings with attic spaces,
R-38is allowed to satisfy the requirement for R-49
wherever the full height of uncompressed R-38 in-
sulationextendsoverthe wall top plateattheeaves.

Floors: Floors must be insulated to R-30 or to a level
sufficienttofill the framing cavity.

Slab Edge Insulation: Thermal values in this table
require the following configurations: slabedge insu-
lationmustextend 4 feetora combinationof depth
and width thatequals 4 feet. Exemption: Up to8lineal
feetof exposed slabedge may beinsulated toR-10.
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Heated Slabs: In addition to R-15slab edge insulation,
R-15insulationisrequired beneath the entire slab for
radiant or directly heated slabs.

Thermal Values That Do Not Apply: Ignore the
valuesin the tableif thebuilding componentisnot
part of the home.

Sunrooms: All sunrooms must meet the basic require-
ments and the Prescriptive requirements outlined
above. For sunrooms with thermal isolation, the
minimum ceiling insulation R-values must be R-30;
the minimum wall R-value mustbe R-13; and the
maximum fenestration U-factor mustbe 0.45.

Eave Baffle: Eave bafflesmustbeinstalled over soffit
and eave vents where air-permeable insulation is used
inventedattics.

Unvented Attics: Unvented attics must meet the
requirementsof Section C.1d.

Chapter 4: Existing Homes
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After December 1, 2015, Act
1250 projects must comply with
1Vermont's newly-developed
| Stretch Code (section 407),
1which requires:

:(1) a higher level of thermal

1energy efficiency than the Base

1Code minimum, or a lower

maximum Energy Rating Index

1
:(2) maximum air leakage rate
1based on a blower door test

[}
:(3) electric vehicle charging for
imultifamily developments of 10

1or more dwelling units.

ThereAre Three
Componentstothe
Technical Requirement
of the Residential Energy
Code

In order to meet the technical
requirement of the Residential
Energy Code, ahome must meet
or exceed all aspects of:

% The Basic Requirements:
alist of fixed requirements (see
inside front cover);

% The Ventilation and Com-
bustion Safety Requirements,
asoutlined in Chapter 2; and

% The Prescriptive Require-
ments: requirements that vary

based on the compliance method
selected.
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The Prescriptive methodis the

easiest way to ensure compli-

ance with the Residential En-

ergy Code. This chapter reviews:

* Homeseligible for the Pre-
scriptive Method.

% When and how to use the
Prescriptive Method.

Chapter5

The Prescriptive
Compliance Method

The Prescriptive Method is a simple way to compare your home’s thermal and efficiency
values to values that meet the Residential Energy Code. There are three components to the
Residential Energy Code’s technical requirement that must be evaluated for each home: the Basic
Requirements (see inside front cover); the Ventilation and Combustion Safety Requirements (see
Chapter 2); and the Prescriptive Requirements (see tables in this chapter). Your home meets the
Residential Energy Code if the thermal and efficiency values for your home meet or exceed the
values for both the Basic and the Prescriptive Requirements and the requirements for Ventilation
& Combustion Safety.

Section 5.1

When to Use the Prescriptive Method

The Prescriptive method is for homes whose thermal and heating efficiency values (“Prescriptive
Requirements”) match or exceed those of a predefined package in the Prescriptive Requirements
Table for yourhouse type. (Tables begin on page 24.) It can be used for all types of homes except
homes using metal framing for exterior walls; see REScheck Software Method (Chapter 6) or Home
Energy Rating Method (Chapter 7).

Ifthe values for your home donot meet the values specified in one of the five Prescriptive packages
and you do not want to change your design, you can choose another compliance method, such as
the REScheck Software Method (Chapter 6) or the Home Energy Rating Method (Chapter 7).
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Selecting the Correct
Prescriptive Table
for the Prescriptive Method

To determine the minimal Prescrip-
tive Requirements, determine which
house type applies to your project
and use the corresponding table:

% Single-family and multi-family
homes: Detached one- or two-family
residential buildings. (Duplexes are
considered single-family homes for
the purposes of the Code.) See Table
5-1.

% Loghomes: Homeswith an as-
sembly of individual structural logs
foruseasanexteriororinteriorload
bearing wall, shear wall, or non-load
bearingwall. See Table5.2. Noteon
adding insulation to log walls: Insu-
lation may beappliedtotheinterior
or exterior log surface to increase
wall U-Factor when the weather
side is constructed in compliance
with IRC-2012 Section 703 Exterior
Covering.
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Sectionb5.2

How to Comply with the Code Using the
Prescriptive Method

Take the following steps during the design stage, whenever there are design changes, and
upon construction completion:

1. Review the BasicRequirements summarized ontheinsidefrontcover (orreferto Chapter
2 for detailed explanations). Your project must meet all 18 Basic Requirements.

2. Follow the Ventilation and Combustion Safety Requirements. (See Chapter 3.)

3. Identify the nominal R-and U-values for the building components for your home using
manufacturers’ product information. Identify your thermal/efficiency values for
every component listed in the Prescriptive Table. If a single building component in your
home has two or more different thermal values (i.e., R-38 ceiling and R-49 ceiling), calculate
theaverage R-or U-value. (See Appendix C if you need help.)

4. Select the appropriate Prescriptive Requirements Table for your project (see sidebar
below). Review the five packages listed and choose the package with thermal values closest to
those of yourhome. Besure toread the “Table Qualifiers” below the tableand verify that your
design complies with these conditions.

5. Compare the thermal and efficiency values for your home to the package you select.
Keep in mind that:

* TheR-values for yourhome mustbe equal to or greater than the selected package.
* The U-values for yourhome mustbe equal toor less than the selected package.
* Allrequirementsinfootnotesmustbemet.

6. Ifyourhome meets orexceeds the requirements for one of the predefined pack-
ages(and also meets the Basic Requirements), thehome complies with the Code’s
technical requirement, and you can proceed tostep 8.

If your home does not meet the requirements for one of the predefined packages

inthe Prescriptive Table, consider whetheritis feasible to make a design change,
or consider another compliance method (Chapters 6 and 7).

Chapter 5: The Prescriptive Compliance Method
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7. Upon completion of construction, self-certify your compliance with the Residential
Energy Code by filing a Vermont Residential Building Energy Standards Certificate. The
certificate is your statement that your home meets or exceeds the requirements of the
Residential Energy Code. The process:

a. Complete the certificate when the home is 100% finished. See Chapter 7 for detailed
instructions.

b. Within30days,send onecopyeachto:

% The town clerk for the town or city in which the homeis located. (Note: Check local
procedures before filing the certificate; local fees and forms may be required.)

* The Vermont Public Service Department
Planning & Energy Resource Division
112 State Street
Montpelier, VT 05620-2601

Ifthehomeis participating in a utility “new construction” program, check with the utility;
youmay need to provide a copy in order to receive an efficiency incentive or rebate.

Besuretokeeponecopyforyourrecordsaswell.

8. Posttheoriginal certificatein the home, affixing the label on ornear the electrical service
panel or heating equipment.

When to Evaluate Using the
Prescriptive Method

To ensure Code compliance,
compare the appropriate Pre-
scriptive Prescriptive Table with
your home:

1. Duringthedesign stage.

2. Wheneverthereare
design changes.

3. Upon completion.

I~ Prescriptive Tables begin on the next page.

Selectthe appropriate table

(Table5.1forthebasecode; Table5.2forloghomesand Table5.3forthe Stretch Code)

foryour project.

Chapter 5: The Prescriptive Compliance Method
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Table5-1

Prescriptive Requirements

Base Code ~ Single-Family and Multi-Family Homes

Component Package 1 | Package2 | Package3 | Package4 | Package 5
1. Ceiling R-Value R-49 R-49 R-28 cont. 11:-23 :It;i;: R-49

2. Above-Grade WallR-value R-13+10 R-25 R-21cont. R-20€av. R-13+10
3. Floor R-value R-30 R-30 R-30 R-30 R-30

4. Basement/Crawl Space Wall R-value R-15/20 R-15/20 R-15/20 R-15/20 R-15/20
5.Slab Edge R-value R-15, 4ft. R-15, 4ft. R-15, 4ft R-15,4ft R-10,4ft
6. Heated Slab R-value (Edge and Under) R-15 R-15 R-15 R-15 R-15

7. Window and Door U-value 0.32 0.28 0.32 0.28 0.28

8. Skylight U-value 0.55 0.55 0.55 0.55 0.55

9. Maximum Air Leakage Complete Air Sealing Checklist

10. Maximum Duct Leakage 4 CFM25/ 4 CFM25/ 4 CFM25/ 4 CFM25/ 4 CFM25/

100CFA 100CFA 100CFA 100CFA 100CFA

Note: R-values must be equal to or greater than the values shown. U-values must be equal to or less than the values shown.

Table Qualifiers

AThermal Values:Usethenominalthermal valueslistedby the
manufacturer.If thehome'sdesign specifies a component thathas two
different thermal values (i.e, R-38 ceiling and R-49 ceiling), an average
R-valuemust be calculated for comparison. (See Section 3.5a.)

B Wall R-Values: "13+10" means R-13 cavity insulation plus R-10
insulated sheathing. R-25 can be met through any combination of cavity
and continuous insulation. If structural sheathing covers40% or less
of the exterior, the continuous insulation R-value can be reduced by
up toR-3to maintain a consistent total sheathing thickness on areas of
thewalls covered by structural sheathing, If structural sheathing covers
more than 40% of exterior, structural sheathing shall be supplemented
withinsulated sheathing of atleast R-2.

C Window U-Values: Window U-value is the average U-value
for all glazing, including windows, and sliding and patio doors.
Replacement windows must have an average U-value of 0.32. (See
Section 3.5b to calculate average U-values.)

D Window and Door Exemptions: You can exclude up to 15
square feet of glazed fenestration area from the calculation of
average U-value for windows, and one door (up to 24 square feet)
from the calculation of average U-value for doors.

E Default Thermal Values:See AppendixB. Flatand sloped
ceiling R-values assume standard truss. However, if a raised truss
isused, therequirementfor R-49maybe reduced toR-38and
therequirementforR-60maybe reduced toR-49. See Figure B-1
(Appendix B).

F  Ceilings Without Attics: For ceilings without atticspaces
(vaulted ceilings), R-30isallowed forup to500 square feetor20%
of the total insulated ceiling area, whichever is less.

G Ceilings With Attics: For ceilings with attic spaces, R-38 is allowed to satisfy
the requirement for R49 wherever the full height of uncompressed R-38
insulation extends over the wall top plate at the eaves.

H SlabEdgeInsulation: Thermalvaluesin thistablerequire
the following configurations: slab edge insulation must extend
4feetoracombinationof depthand widththatequals4 feet.
Exemption: Upto8lineal feetofexposedslabedgemaybe
insulated to R-10.

I Basement/Crawl Space R-Values: “15/20” meansR-15
continuous insulated sheathing on the interior or exterior of the
homeorR-20cavityinsulationattheinteriorof thebasement
wall. “15/20" is allowed to be met with R-13 cavity insulation on
the interior of the basement wall plus R-5 continuous insulated
sheathing on the interior or exterior of the home. Crawl space wall
insulation must cover the full height of the wall and extend to a
depth 12 inches below grade and basement wall insulation must
cover the full height of the basement wall.

J  Hatches: Access hatches and doors must be insulated to the same
level as the surrounding surface. Vertical doors that provide access
toatticspacesmustmeet the window and doorrequirements from
Table5-1.

K' Unconditioned Spaces: Componentsthatenclose
unconditioned spaces do not need to be considered.

L HeatedSlabs:InadditiontoR-15slabedgeinsulation, R-15
insulation is required beneath the entire slab for radiant or directly
heated slabs.

M Thermal Values That Do Not Apply: Ignore the valuesin the
tableif thebuilding componentisnot partof thehome.

N Sunrooms: All sunrooms must meet the basic requirements
and the Prescriptive requirements outlined above. For sunrooms
with thermal isolation, the minimum ceiling insulation R-values
mustbeR-30; theminimum wall R-valuemustbe R-13;and the
maximum fenestration U-factor must be 0.45.

O Eave Baffle: Eave baffles must be installed over soffit and eave
vents where air-permeable insulation is used in vented attics.

P Unvented Attics: Unvented atticsmustmeet the requirements of
Section C.1d

Q Floors: Floors mustbe insulated to R-30 or to alevel sufficient to
fill the framing cavity.
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Examples of Prescriptive Above Grade Wall Assemblies

EXTERIOR CLADDING AND

'WEATHER RESISTANT BARRER
/— R-10 MIN. CONTINUOUS
NSULATION
i

~ T
r TS~ 2x4 FRAMED WALL,
= R-B MIN. CAVITY INSULATION
CLASS lll VAPOR RETARDER
PERMIfiD.
REHRENCE RW2.7
-13+

BASE CODE, PACKAGE1& 5
STRETCH CODE, PACKAGE 1

NOTE:

1. EXTERIOR THERMAL ENVELOPE SHALL CONTAIN A
CONTINUOUS, DURABLE AR BARRER PER
R402.4. ALL BREAKS OR JOINTS IN AIR
BARRIER SHALL BE SEALED AND ALLOW FOR
DFFERENTIAL MOVEMENT BETWE:EN
MATERALS.

2. CLASS IOR Il VAPOR RETARDERS ARE REQUIRED
ON THE INTERIOR SIDE OF FRAMED WALLS PER
R402.6. CLASS llIVAPOR RETARDERS SHALL BE
PERMIffiD PER R402.7

INTERIOR . !

Wl __|

=

'INTERIOR i)

EXTERIOR CLADDING AND
'WEATHER RESISTANT
BARRIER

—Zr_ R&25 M.

HGH-DENSITY (CLOSED
CELL) FOAMN 2x6
WOOD-FRAMED WALL

DURABLE, SEALED INTERIOR
AIR BARRIER

EXTERIOR CLADDING AND
'WEATHER RESISTANT
BARRER

2+ HIGH-DENSITY (CLOSED
CELL) FOAM, R-12 MIN.

AND
- N Ta1 [7:1:i0.EFR-13 MN. CAVITY INSULATION

IN2x6 WOOD-FRAMED WALL

DURABLE, SEALED INTERIOR
AR BARRIER

EXTERIOR CLADDING ANO

P 'WEATHER RESSTANT BARRER
=£1- R-25 MIN.CAVITY
[k L. INSULATION IN2x8
'- WOOD-FRAMED WALL
!INTERICR

DURABLE, SEALED INTERIOR
AR BARRIER

EXTERIOR CLADDING AND
'WEATHER RESSTANT BARRER

—t—— R-25MIN. CAVITY INSULATION
s IN2x4 STAGGERED STUD

.~ WOOD-FRAMED WALL WITH
2x8 TOP AND BOTIOM
PLATES

DURABLE, SEALED INTERIOR
AR BARRIER

R-25 ASSEMBLIES. ABOVE GRADE WALLS

BASE CODE, PACKAGE 2

STRETCH CODE, PACKAGE 2
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Examples of Prescriptive Slab Edge Insulation Requirements

EXTERIOR CLADDING
AND WEATHER
RESISTANT BARRIER

R-25 MIN.
HIGH-DENSITY FOAM
IN 2x6 WOOD-FRAMED

WALL
CONCRETE STEM WALL,

REINFORCE AS
REQUIRED

—

CAPILLARY BREAK
RECOMMENDED

CONTINUOUS SEALANT

R-15 MIN, INSULATION
(2" POLYISO SHOWN)

CONCRETE SLAB

W 1“"
\\— VAPOR RETARDER
R-15 MIN. INSULATION
(OUT 4' MIN.)

SLAB EDGE DETAIL
2x6 ABOVE GRADE WALL

|~ INSULATION RECOMMENDED TO
PRE"LENT FROST M0"1EMENT

EXTERIOR CLADDING
AND WEATHER

RESISTANT BARRIER

RSN S

WOOD-FRAMED WALL

CONCRETE STEM
WALL, REINFORCE AS

REQUIRED——F—__|

%o

——

/=

CAPILLARY BREAK
RECOMMENDED

CONTINUOUS SEALANT

R-15 l\glN, INSUSATION
(3"XPS SHOWN

CONCRETE SLAB

\H

hW 7
1/ /

5
-

—

SLAB EDGE DETAIL
2x8 ABOVE GRADE WALL

VAPOR RETARDER

R-15 MIN. INSULATION
(OUT 4 MIN.)

INSULATION ~ RECOMMENDED

TO PRE"1ENT FROST
MO"1EMENT
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AThermal Values: Insulationshould beadded to the outside of log
walls, not inside, where appropriate. Use the nominal thermal
values listed by the manufacturer. If the home's design specifies
a component that has two different thermal values (i.e., U-0.026
ceiling and U-0.02 ceiling), an average U-value must be calculated
for comparison. (See Section 3.5a.)

B LogWalls: Log wallsmust comply withICC400 withanaverage
minimum wall thickness of 5 inches or greater. Non-log exterior
walls shall be insulated in accordance with Table 5-1.

C Window U-Value: Window U-value is the average U-value for
all glazing, including windows, skylights and sliding patio doors.
Replacement windows must have an average U-value of 0.32. (See
Section 3.5b to calculate average U-values.)

D Window and Door Exemptions: You can exclude up to 15
square feet of glazed fenestration area from the calculation of
average U-value for windows, and one door (up to 24 square feet)
from the calculation of average U-value for doors.

E UnconditionedSpaces: Componentsthatenclose
unconditioned spaces do not need to be considered.

F  Ceilings Without Attics: For ceilings without atticspaces
(vaulted ceilings), U-0.033isallowed forupto500squarefeetor
20% of the total insulated ceiling area, whichever is less.

G Slab Edge Insulation: Thermal values in this table require the
following configurations: slab edge insulation must extend 4 feet
oracombinationof depthand width thatequals4 feet.

H Hatches: Accesshatchesand doorsmustbeinsulated tothesame
level as the surrounding surface.

Heating System Efficiency: Gas heating systems must have a
minimum AFUE of 90% and oil systems must have a minimum of
85%. Boilers must have an outdoor temperature reset or thermal
purge control.

Heated Slabs:Inaddition to U-0.066 slabedge insulation, a
U-valueof(0.066isrequired beneath theentireslab forradiantor
directly heated slabs.

Thermal Values That Do Not Apply: Ignore the values in the
tableif thebuilding componentisnot partof thehome (i.e., if
there are no sloped ceilings, ignore the values).

Sunrooms: All sunrooms must meet the basic requirements
and the Prescriptive requirements outlined above, except the
maximum glazing requirement. For sunrooms with thermal
isolation, the minimum ceiling insulation R-values must be R-30;
the minimum wall R-value must be R-13; and the maximum
fenestration U-factor must be 0.45

M Unvented Attics: Unvented attics must meet the requirements of

N

Section C.1d

Maximum Glazing Area: Glazing area includes window and
skylight opening area, plus actual glazed area of glass in doors,
as a percentage of wall area. Sunrooms are exempt from this
requirement. See Section C.8.

Basement Walls:Basementwallsshallbe R-15 continuous
insulation or R-20 cavity full basement height.

Chapter 5: The Prescriptive Compliance Method
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Table5-3

Prescriptive Requirements

Stretch Code ~ Single-Family and Multi-Family Homes

Component Package 1 | Package2 | Package3 | Package4 | Package5
1 Celng ol Riodope | Risdope | Rapsope | KB | Rlodoe
2. Above-Grade Wall R-value R-13+10 R-25cav. R-20cav. R-21cont. R-20+11.25
3. Floor R-value R-30 R-38 R-38 R-30 R-30

4. Basement/Crawl Space Wall R-value le_ 01C3(_)3t0/ Rl-i 01;(.),_?0/ RRz.Olgcﬂto/ RRz-Olgcj-TO/ RliZSOng‘/
5.Slab Edge R-value R-15,4ft. R-15,4ft. R-15,4ft R-15,4ft R-15,4 ft

6. Heated Slab R-value (Edge and Under) R-15 R-15 R-15 R-15 R-15

7. Window and Door U-value U-0.28 U-0.28 U-0.28 U-0.30 U-0.30

8. Skylight U-value 0.55 0.55 0.55 0.55 0.55

9. Maximum Air Leakage Complete Air Sealing Checklist

10. Maximum Duct Leakage 4 CFM25/ Inside thermal | Insidethermal | Insidethermal | Insidethermal

100CFA boundary boundary boundary boundary

Table Qualifiers

AThermal Values:Usethenominal thermalvalueslistedby the
manufacturer. If thehome'sdesign specifies a component thathastwo
different thermal values (i.e, R-38 ceiling and R-49 ceiling), an average
R-valuemustbe calculated for comparison. (See Section 3.5a.)

B Wall R-Values: "13+10" means R-13 cavity insulation plus R-10
insulated sheathing. R-25 can be met through any combination of cavity
and continuous insulation. If structural sheathing covers 40% or less
of the exterior, the continuous insulation R-value can be reduced by
up to R-3 to maintain a consistent total sheathing thickness on areas of
thewalls covered by structural sheathing, If structural sheathing covers
more than 40% of exterior, structural sheathing shall be supplemented
withinsulated sheathing of atleast R-2.

C Window U-Values: Window U-value is the average U-value
forall glazing, including windows, and sliding and patio doors.
Replacement windows must have an average U-value of 0.32. (See
Section 3.5b to calculate average U-values.)

D Window and Door Exemptions: You can exclude up to 15
square feet of glazed fenestration area from the calculation of
average U-value for windows, and one door (up to 24 square feet)
from the calculation of average U-value for doors.

E DefaultThermal Values:See AppendixB. Flatand sloped
ceiling R-values assume standard truss. However, if a raised truss
isused, therequirement for R-49maybe reduced toR-38and
therequirementforR-60maybe reduced toR-49. See Figure B-1
(Appendix B).

F  Ceilings Without Attics: For ceilings without atticspaces
(vaulted ceilings), R-30isallowed forup to500 square feetor20%
of the total insulated ceiling area, whichever is less.

G Ceilings With Attics: For ceilings with attic spaces, R-38 is allowed to satisfy
the requirement for R49 wherever the full height of uncompressed R-38
insulation extends over the wall top plate at the eaves.

H SlabEdgeInsulation: Thermalvaluesin thistablerequire
the following configurations: slab edge insulation must extend
4feetoracombinationof depthand width thatequals4 feet.
Exemption: Upto8lineal feetofexposed slabedgemaybe
insulated to R-10.

Chapter 5: The Prescriptive Compliance Method
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Basement/Crawl Space R-Values: “15/20” meansR-15
continuous insulated sheathing on the interior or exterior of the
homeorR-20cavityinsulationattheinteriorof thebasement
wall. “15/20” is allowed to be met with R-13 cavity insulation on
the interior of the basement wall plus R-5 continuous insulated
sheathing on the interior or exterior of the home. Crawl space wall
insulation must cover the full height of the wall and extend to a
depth 12 inches below grade and basement wall insulation must
cover the full height of the basement wall.

Hatches: Access hatches and doors mustbe insulated to the same
level as the surrounding surface. Vertical doors that provide access
toatticspaces mustmeetthe window and doorrequirements from
Table5-1.

Unconditioned Spaces: Componentsthatenclose
unconditioned spaces do not need to be considered.

Heated Slabs: Inaddition toR-15slabedge insulation, R-15
insulation is required beneath the entire slab for radiant or directly
heated slabs.

Thermal Values That Do Not Apply: Ignore the valuesin the
tableif thebuilding componentisnot partof thehome.

Sunrooms: All sunrooms must meet the basic requirements
and the Prescriptive requirements outlined above. For sunrooms
with thermal isolation, the minimum ceiling insulation R-values
mustbe R-30; theminimum wall R-valuemustbe R-13;and the
maximum fenestration U-factor must be 0.45.

Eave Baffle: Eave baffles must be installed over soffit and eave
vents where air-permeable insulation is used in vented attics.

Unvented Attics: Unvented atticsmustmeet the requirements of
Section C.1d

Floors: Floors must be insulated to R-30 or to a level sufficient to
fill the framing cavity.
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Examples of Prescriptive Slab Edge Insulation Requirements

EXTERIOR CLADDING AND
WEATHER RESISTANT BARRIER

/ /— R-11.25 MIN. CONTINUOUS
i INSULATION
./.' =

= =

T~L1 2x6 FRAMED WALL,
R-20 MIN. CAVITY INSULATION

"INTERIOR ~

CLASS Il NTERIOR VAPOR RETARDER
REFERENCE R402.2.15 AND R402.7

R-20+11 25 ABOVE GRADE WALL

STRETCH CODE, PACKAGE 5

EXTERIOR WATER RESISTANT

__——— EXTERIRWATER RESISTANT LAYER
L' ER X'N<''A'N  X"X'Y.  ::i - R-10 MIN. CONTINUOUS

. BASEMENT/ CRAWL SPACE INSULATION
J < wal _ L BASEMENT/ CRAWL SPACE
™ ™ =~ wau

*L .
AN R-10 MIN.CONTINUOUS 2

b N INSULATION N R-10MIN. CONTINUOUS
INTERIOR INSULATION

\\\— 2x4 FRAMED WALL,

R-13MIN. CAVITY NSULATION

INTERIOR DURABLE, SEALED
INSULATION ENCLOSURE

R-13+10 R-20 CONTINUQUS
BASEMENT/ CRAWL SPACE WALL BASEMENT/ CRAWL SPACE WALL
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This chapter explains:
* HowtheSoftware

Methodworks.

% Theadvantagesof
this method.

% System requirements.

% Howtoobtainthe
software.

Chapter6

The REScheck Software
Compliance Method

The Software Compliance Method involves the use of REScheck software to determine a home’s
compliance with the Residential Energy Code. This customized approach accommodates varied
building techniques — including 24" stud spacing, stress-skin panels and metal framing — and
offers greater flexibility in meeting the Code’s Prescriptive Requirements than the Prescriptive
method. You enter data on the home’s thermal and efficiency values, and the program determines
if the home “passes.” If the home passes and meets all of the Basic Requirements (see inside front
cover), the home complies with the Residential Energy Code.

Section 6.1

How the Software Method Works

Using REScheck software, you simply specify component types (for example, 16™-0.c. wood-
frame walls), their area and their R- or U-values. There isnoneed to calculate average R-and
U-values; you just enter the value of each component separately, and the software performs the
calculations.

Unlike the Prescriptive method, there are no “exempt” door or window areas; you enter data
on each part of the thermal envelope, including all access hatches. The software performs all the
calculations and determines if your home complies with the Residential Energy Code.

REScheck enables you to quickly compare different insulation levels in different parts of your
building to arrive at a package that works best for you. A report can be printed for use in the field
asa final-inspection checklist as well as for your files.

REScheck has been discontinued. Mac users are advised to use REScheck-Web at:
https://energycode.pnl.gov/REScheckWeb

: System Section6.2

| Requirements

| Thecurrentversion o

| of RESdheck software System Requirements

I requires Windows 2000 The currentversionof REScheckrequires Windows2000or later. Ifyouareusing anolderversion,

: or later. contactthe Energy Code Assistance Centertorequestacopy of REScheck Version2. The Macversionof
|

Chapter 6: The REScheck Software Compliance Method 43



In order to comply with the
Residential Energy Code
using this method, a home
must:

1) meetalloftheBasic
Requirements (notedon
inside front cover),

2)follow the Ventilation
and Combustion Safety
Requirements (see Chap-
ter 3), and

3) pass the REScheck com-
pliance test.
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Section6.3

Using REScheck Software

At the design stage, whenever the design changes during construction, and again upon

completion of construction for verification:

1.

ReviewtheBasicRequirementssummarized ontheinsidefrontcover (orreferto Appendix
Cfor detailed specifications). Yourproject must meet all 18 Basic Requirements.

2. Follow the Ventilation and Combustion Safety Requirements (Chapter 3).

3. Calculatethesquare footage of the building components (windows, walls, ceilings, etc).

If you have components with different insulation values (for example, two flat ceilings with
different R-values), calculate the square feet of each one separately. All parts of the thermal
envelope must be included. Refer to the software manual or help function for details.

. Enter the basic project information using REScheck software. Enter building component

data, choosing from the available descriptions and keying in areas (square footage), R-values
and U-values. See the software manual or help function for complete instructions.

. The software continuously displays “passes” or “fails.” If your building doesn’t pass at first,

make changes in building components until it does. (For example, to determine whether
more efficient windows will bring the home into compliance, simply change the window
U-value; the result displays almost instantaneously.) Contact the Energy Code Assistance
Center at 855-887-0673 for any assistance you may need.

. Upon completion of construction, self-certify your compliance with the Residential

Energy Code by filing a Vermont Residential Building Energy Standards Certificate. The
Certificate is your documentation that the home meets or exceeds the requirements of the
Residential Energy Code. The process:

a. Complete the certificate when the homeis 100% finished. (See Chapter 8 for detailed
instructions.)
b. Within30days,send onecopyeachto:
% The town clerk for the town or city in which the home is located. (Note: Check local
procedures before filing the certificate; local fees and forms may be required.)

% The Vermont Public Service Department
Planning & Energy Resources Division
112 State Street
Montpelier, VT 05620-2601

Besuretokeeponecopy ofthe certificateforyourrecordsas well.

. Postthe original certificatein the home, affixing the label on or near the electrical service

panel or heating equipment.

Section6.4

How to Obtain REScheck Software
The REScheck software can be downloaded at:
http://www.energycodes.gov/rescheck/download.stm

Chapter 6: The REScheck Software Compliance Method



In order to comply with the
Residential Energy Codeusing
this method, a home must meet
all of the Basic Requirements

for Home Energy Ratings (Table
7-1), the Ventilation & Combus-
tion Safety Requirements and
meet the specific Home Energy
Rating Index scores listed laterin

this chapter.
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I This chapter explains:

! * Howhomeenergy
ratings can be used
to demonstrate Code
compliance.

* Theadvantagesofthe
Home Energy Rating
method of compliance.

Chapter 7

The

Home Energy Rating
Compliance Method

Section 7.1

How the Home Energy Rating Method Works

The Home Energy Rating method is an additional, “professional services” compliance method
thata builder may wish to consider in order to demonstrate compliance with the Code. This
method is fundamentally different from the other two compliance methods (Prescriptive
and REScheck software) because it requires sophisticated energy-modeling tools to demonstrate
that anew home meets or exceeds the technical requirement of the Code. It utilizes a home
energy rating, which is an independent, detailed analysis of the home's energy efficiency. This
method also has the ability to model complex buildings or buildings with unusual features,
suchashigh glazing percentages.

Home Energy Ratings offer the added benefit of having a professional review
your project. Currently Efficiency Vermont offer Home Energy Rating services at
no charge for homes that participate in their residential new construction program.

Chapter 7: The Home Energy Rating Compliance Method 45
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Section7.2

Advantages of the Home Energy Rating Method

% Ventilation System Testing: A professional energy specialist may test exhaust fan performance
to determine compliance with the Code ventilation requirements.

* Nomath: A professional energy specialist performs the calculations and completes the Vermont
Residential Building Energy Standards Certificate.

* Credit for airtightness and solar gain: Most of the compliance methods make an assumption
abouthow muchair the houseleaks, and the Code does not allow builders to “earn credit”
forbuilding a tighterhouse unless the house s tested. Because the rating processincludes
the test, the calculations can incorporate the results. Likewise, solar gain is factored into the
process, so buildings with significant solar gain can take credit for being partially heated by
the sun.

% Credit for efficient domestic hot water (DHW) systems, including solar-heated systems: Th other
compliance methods assume minimum efficiency DHW. Energy ratings are able to account
for increased DHW efficiency.

* Creditfor electrically efficient lighting and appliances: Your contractor should be able to provide
up-to-date energy ratings for appliances and lighting, which can be incorporated into the
design to help ensure the home’s compliance with the Code.

Section 7.3

Basic Requirements for Home Energy Ratings

The Basic Requirements for Home Energy Ratings are different than the Basic Requirements for
other compliance methods because this method can model all aspects of the building. The only
prescribed features are those not considered in building modeling, those required by the law
that created the Vermont Residential Energy Code, and those mandated by the Ventilation and
Combustion Safety Requirements (Chapter 3). The basic requirements are listed in Table 7-1.

Chapter 7: The Home Energy Rating Compliance Method



Table 7-1

Basic Requirements
for Home Energy Ratings

1

10

11

12

13

14

15

16

Vapor Retarder

Pools, Hot Tubs, &
Spas

Solid Fuel-Burning
Appliances &
Fireplaces

Exhaust Fans

Air Sealing

Maximum
Fenestration U-Factor

Electric Systems

Programmable
hermostat

Duct Sealing

Mechanical System
Piping Insulation

CirculatingHot
Water Systems

Equipment Sizing

Snow MeltSystem
ontrols

Lighting

Certification

Heat Pump

Supplementary Heat
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For non-vented framed ceilings, wall and floors, install a vapor retarder (i.e., 6 mil. plastic or vapor-
barrier paint) on the warm-in-winter side of the insulation.
All swimming pools must have a time clock to control the pump. Heated swimming pools must

have both a heater on/off switch in an accessible location and a pool cover. Heaters may not have
continuously burning pilot lights.

Allsolid fuel-burning appliances and fireplaces must have tight-fitting, gasketed metal, glass or
ceramic doors with compression closure or compression latch system.

Exhaust dampers are required for kitchen, bath and dryer fans.
The air barrier installation must follow criteria described in appendix C, section 1b.

The area-weighted average maximum fenestration U-factor permitted using trade-offs is 0.32 for
windows and 0.55 for skylights.

Inmost cases, each unit of a multi-family dwelling must have a separate electric meter. See Appendix
D for exceptions.

Where the primary heating system is a forced-air furnace, forced-air split system heat pump,

packaged unit heat pump, water boiler or steam boiler, at least one programmable thermostat per
home must be installed.

All ducts, air handlers, filter boxes must be sealed and tested according to the standards outlined in
Section C.3c unless located within conditioned space. Building framing cavities may not be used as
supply ducts.

Mechanical system piping capable of carrying fluids above 105°F (41°C) or below 55°F (13°C) must
beinsulated toaminimumofR-3.

All circulating service hot water piping must be insulated to at least R-3. Circulating hot water
systems must also include an automatic or readily accessible manual switch that can turn off the hot
water circulating pump when the system is not in use.

Heating and cooling equipment must be sized in accordance with ACCA Manual Sbased on
building loads calculated in accordance with ACCA Manual ] or other approved heating and cooling
calculationmethodologies.

Snow and ice-melting systems must include automatic controls capable of shutting off the system
when the pavement temperature is above 50°F and no precipitation is falling; and an automatic or
manual control that will allow shutoff when the outdoor temperature is above 40°F.

A minimum of 75% of the lamps in permanently installed lighting figures must be high-efficiency lamps.

Completea Vermont Residential Building Enerqy Standards Certificateforeach dwelling. Send one copy
tothe VermontPublicService Departmentand onecopytothetownclerk of thetowninwhichthe
property is located, and affixes the original on or near the home’s electrical panel or heating
equipment.

Ductless air-source heat pumps may not have supplementary electric-resistance heat integral to the unit.

Forfull details about any of these requirements, see Appendix C.

Chapter 7: The Home Energy Rating Compliance Method



iWhat is the HERS Index? 1

1 The Home Energy Rating
:System (HERS) Index is the
industry standard by which a
home's energy efficiency is
:measured. Itis also the
hationally-recognized system
1for inspecting and calculating a
:home‘s energy performance.

1

How does the HERS Index
:Work?

1A certified Home Energy Rater
1assesses the energy efficiency
10f a home, assigning it a
\relative performance score. The
ilower the number, the more
renergy efficient the home.

1

1 To calculate a home’s HERS
:Index Score, a certified
{RESNET HERS Rater does an
1energy rating on your home and
icompares the data against a
I'reference home'- a designed-
imodel home of the same size
1and shape as the actual home,
150 your score is always relative
Ito the size, shape and type of
1house built.

1

1

IA HERS Index Score is like a
thome’s MPG (miles-per-gallon)
1sticker, which tells how energy
:efficient the home is. The lower
ithe score, the more energy

1 efficient the home. The Home
:Energy Rating System (HERS)
1Index is the nationally
irecognized system for
:inspecting, testing and
icalculating a home’s energy

1 performance.
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Section7.4

TheHomeEnergy Rating

Ahome energy rating is a standard measure of a home’s energy efficiency. In order to be used
for Code compliance, home energy ratings mustbe performed by a Vermont state-accredited
rating organization. A Builder signature is still required on Vermont Residential Building Energy
Standards certificate for homes meeting the RBES performance requirements through the Energy
Rating Compliance method.

Inorder to comply with the Code using this method, a completed home must meet the Basic
Requirements for Home Energy Ratings (Table 7-1), meet the Ventilation and Combustion Safety

Table 7-2

Maximum Energy Rating Index
for Base and Stretch Codes

Target Base Code | StretchCode | Description

Code Target 60 54 Maximum HERS Index to demonstrate
code compliance

Sub-Target 65 65 Maximum HERS Index without any
renewables incorporated

Renewables Adder 5 1 Maximum HERS Index points that can

be counted towards Code Target

Table 7-2 shows the maximum HERS scores allowed for compliance with the
Base and Stretch codes for all residential structures, including log homes. The Base
Code target is 60, though renewables can be used to achieve this target. However,
only 5HERS points may be achieved through renewables, meaning the maximum
HERSrating before renewable pointsareaddedis 65.

Similarly, the Stretch Code targetis 54, though 11 pointsmaybe achieved through
renewables. Thismeans the home mustachievea HERSrating of 65 withoutinclud-
ing renewables, then achieve an additional 11 HERS points through renewables to
meet the HERS 54 Stretch Code Target.

Thesevaluesarebased onREM/Rate version14. Ifthe HERSIndexscaleisrevised
insubsequent versions of the software, the Public Service Department may update
these Index points.

Chapter 7: The Home Energy Rating Compliance Method
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Requirements (Chapter 3), and earn an energy rating score in compliance with the requirements
inTable7-2.
Home Energy Rating services can be used to verify Code compliance of a completed home.
The recommended procedure s to follow the following steps:
1. PlanReview: Yousubmit plansand specifications, and the rating organizationissues
a “proposed” energy rating. If the home does not meet the Code as designed, the
organization recommends changes that will ensure compliance.

2. Design Changes: In the event that changes are made to the thermal and mechanical
efficiency features, modifications can be analyzed to determine whether the new design
complies with the Code.

3. Final Inspection: When the home is complete, the rating organization conducts a
final inspection, including a blower-door test to evaluate the home’s airtightness. Final
documentation is provided showing whether the home meets the Residential Energy
Code.

NOTE: Itis your responsibility as builder to sign, file and post the Vermont Residential
Building Energy Standards Certificate upon completion of construction. Here’s how:

1. Complete the certificate when the home is 100% finished. See Chapter 8 for detailed

instructions.

2. Within30days, send onecopyeachto:

% The town clerk for the town or city in which the homeislocated. (Note: Checklocal
procedures before filing the certificate; local fees and forms may be required.)

% The Vermont Public Service Department
Planning & Energy Resources Division
112 State Street
Montpelier, VT 05620-2601

Ifthehomeis participatingin a utility “new construction” program, check with the utility;
youmay need to provide a copy in order to receive an efficiency incentive or rebate.

Besuretokeeponecopyforyourrecordsaswell.

3. Post the original certificate in the home, affixing the label on or near the electrical service
panel or heating equipment.

Chapter 7: The Home Energy Rating Compliance Method
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This chapter explains:
* Howself-certification
works.

two typesof
certification.
* Whereandwhentofile

|

|

|

|

1 * Howtocompletethe
|

|

|

|

1 copies.

Chapter8

Certification

The Vermont Residential Energy Code is one of the few codes in the country where the builder
self-certifies that the home complies with the law. Builders are responsible for understanding the
Residential Energy Code, for building to the minimum (or better) standards, and for completing
and filing a document.

Section 8.1

Typesof Certification

Certification is accomplished by verifying the thermal and efficiency features of thehomein
the as-built condition. These features are recorded on one of two documents, depending on the
situation:

1. If the home meets the technical requirement of the Residential Energy Code, a Vermont
Residential Building Energy Standards Certificate (Figure 8-1) must be completed, filed and
posted in the home.

2. Ifthe home qualifies for the Owner/Builder Special Provision (see Section 1.4), a Vermont
Owner/Builder Disclosure Statement (Figure 8-2) must be completed, filed and disclosed to
prospectivebuyers. Homes covered under this provision donothave to meet the technical
requirement of the Code, but documentation must be provided to the buyer prior to a purchase
and sales agreement when the home is sold.

Section 8.2

The “Vermont Residential Building Energy Standards

Certificate’

A Vermont Residential Building Enerqy Standards Certificate mustbe filed for each home covered
by the Residential Energy Code. The certificate documents compliance with the Code and represents
your statement that the information it contains isaccurate. The certificates are printed ona one-
page label with a peel-off back so they can be posted on or near the electric-service panel or heating
equipment). After the certificate is filled out, it must be photocopied to produce the necessary copies
forfilingsand for yourrecords. Itis permissible to photocopy an original certificateand post the
copy on or near the electrical panel or heating equipment in the home.
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Fig. 8-1: Example of the Vermont Residential Building Enerqy Standards Certificate

2015 Vermont Residential Building Energy Standards (RBES) Certificate

This certificateis for projectsstarted onor after March1,2015.
Beforecompleting this form, refer totheinstructionsin Section8.2aof the Residential Energy Code Handbook (4th edition).
Foradditions, alterations, renovationsor repairs, only fill out applicableportions of certificate.

roject Description
Property Address (Street, City, ZIP Code) Act250 Permit # 0)¢C L eSCrIptio

Electric Utility serving this address ConstructionSTART Date  Construction FINISH Date

# Units # Stories #Conditioned Sq.Ft. # Bedrooms

Foundation Type: pace

ement Insulation Depth (ft) U- Basement Windows
R- Unheated Slab R- Floors over Unheated Spaces R- Sloped Ceilings

R- Heated Slab

Air Sealing

Ventilation System AirFlow: CFM

Mechanical System
Primary Heating System Size (Btuh) entral Cooling System Size (Btuh)

Calculated Heat Loss (Btuh) d HeatGain (Btuh)

AFUE or HSPF Efficiency SEER or COP Efficiency

Manual ] 8th Edition

mable Thermostat
mp Supplementary Heat Control
t Pump Supplied

Ducts
R- Supply
R- Return

ocated within conditioned space
Location Duct Tightness (CFM @25 Pa.)
Location Test Performed at struction

Combustion Safety e testing conducted on combustion equipment not d|
el burning appliances and fireplaces have gasketed doors with compression closure

r air supply requirements met for solid fuel-burning appliances and fireplaces

Other m Piping, R-3 ible on-off switches for pool heaters

lating service hot water piping, R-3 atic time switches for pool heaters

atic or Gravity dampers over for all heated pools

atic controls for snow-melt systems flamps in permanently installed fixtures are high efficancy

# ck Software Maximum UA Your UA
Rati _ Ratedby

ComplianceM

Prescriptiv

nergyRating

Icertifyto that the above information is correct and that the premises listed HAVE been constructed in
accordance with the Vermont Residential Building Standards (RBES) created under 21 V.S.A. § 266.

Signature Print Name

Company Phone Date

21V.S.A.§266 requires this certificate label to be permanently affixed to the inside electrical service panel or heating or cooling equipment or nearby in a visible location.
Copies also must be provided within 30 days following the sale of the property, to 1) the Dept. of Public Service, Planning & Energy Resources Division, 112 State St.,
Montpelier, VT 05602, and 2) the townclerk of the town wherethe propertyislocated. NOTE: Noncompliance with RBESmayresultinaction fordamagesunder21 V.S A.

§266. Thislabel doesnot specify all 2011 RBESrequirements. QUESTIONS? CALLTHE VT DEPT. OF PUBLIC SERVICE: 802-828-2811.

52 Chapter 8: Certification
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Section 8.2a -
I Read the instructions in their
I . C I . h ,V Resi d . I ! entirety before completing the

nstructlonsfor omp etmg the ‘Vermont Residentia | Vermont RBES Certficate.
Building Energy Standards Certificate’

Read these instructions in their entirety before completing the Vermont RBES Certificate for
yourhome. Itemsarelistedin boldinthe orderthey appear onthe certificate.

1. Ifthedwellingreceived an Act250 Permit, listthe Act250 Permit#.Ifnot, check N/A.
2. ListthedwellingSite, including the completestreetand mailing Address, Townand Zip code.

3. Listthe Electric Utility providing electric service to the dwelling. If the dwelling has no
electricity, state none. If electricity is provided by a stand-alone system, indicate the system
type, such as photovoltaic, wind turbine, propane generator, etc.

4. Listthe Construction Startand Construction Completion datesby Month/Year. Construction
Startis whensite work began, when the ground was first dug to prepare forabelow grade
foundation orslab on grade, etc. Construction Completionis when the dwelling is sufficiently
ready for occupancy.

5. ProjectDescription: Check offall that apply. Multi-family homes: Writein the number of Units.
For all Projects, write in the number of Stories above grade, and the Conditioned sq. t. area,
excluding unconditioned spaces, such as an unconditioned garage or unheated basement.
Writein the Number of Bedrooms.

6. Foundation Type: Checkoffall thatapply.

7. Thermal Envelope: Whereapplicable, list the nominal R-value of theinsulation. Ifany component
has more than one R-value (e.g., R-38 ceiling and R-49 ceiling), calculate an average R-value and
that figure on the form. (See Section 2.5, “How to Calculate Average R-values and U-values””)
For basement walls, list the vertical height of the basement insulation in Insulation Depth
infeet(ft.).

8. Doors and Windows: Where applicable, list the U-Value. If the U-value is not an
NFRC (National Fenestration Rating Council) Rating, list the Default Rating (refer
to Appendix B, Table B-1). Check rating type — either NFRC or Default Rating.
Note: Ifthere isnot enough space in this section tolist each thermal envelope component,
listadditionalinformationunder Other Energy Features.

9. AirSealing: Check whether air sealing was verified by visual inspection or blower door testing. Toorder additional certificates,

If tested, list the envelope air leakage rate. contact one of these resources:

10. Ventilation System: Check whether the ventilation system is “Exhaust” or “Balanced.” List % Energy Code Assistance
the Ventilation AirFlow ratein cubic feet per minute and check off if the flow rate is either

Rated or Tested.

11. Mechanical Systems: Check the system sizing Calculation Method. Note the System Size, Design
HeatLoss/Gainand Efficiency of the Primary Heating and Cooling System.

Center
1-855-887-0673.

% Vermont Public Service
Department

12. Programmable Thermostat: Check whethera programmable thermostatisinstalled. 1-602-628-2511.

% Theorganizationslistedin

13. HeatPump Supplementary Heat Control: Check whethera control wasinstalled onheat pump

Supplementary heat. Appendix E, “Vermont Re-

sources for Energy Efficiency

14. Duct: Check if ducts are located within conditioned space. If located in unconditioned space, & Utility Services.”

listinsulation R-values for supply and return ductsand their location. List the tested duct

leakagerate. * Act250

Natural Resources Board

15. Combustion Safety: Checkif spillage testing was conducted on combustion equipment that s
1-802-828-3309.

not directly-vented or power vented. Check if fireplaces have gasketed doors with compression
closure. Check if exterior air supply requirements have been met for solid fuel-burning
appliancesand fireplaces.
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16. Other: Checkall thatapply.

17. Under Code Compliance Path, check the compliance path by which you determined technical
compliance with the Code.

* If compliance is determined using the REScheck Software Method, list the REScheck
maximumrequired UA valueand Yourhome UA value calculated by REScheck.

* If compliance is determined using a home energy rating, list the Final home energy
rating and the Company that determined the final rating score.

18. Under the certification section, list the name of the owner of the dwelling.

19. Signature: This is the signature of either the builder who directed construction or of another
party authorized to certify Code compliance. Company: List the business name of the party
certifying compliance. Print the Name of the person whose Signature is presented. List the
Phone number of the Company certifying compliance (including area code) and the Date
(month and year) the certificate is signed and completed.

Section 8.2b

Filing the ‘Vermont Residential
Building Energy Standards Certificate’

Once the certificate is completed, you need to file the required copies and attach the original
to the house:

1. Make at least three copies of the completed certificate, retaining one for your records.

2. Attach the original certificate to the house by permanently affixing it on or near the electrical
service panel or heating equipment, without covering or obstructing the visibility of the circuit
directory label, service disconnect label or other required labels.

3. Within 30 days of completing construction, send one copy each to:

* The town clerk for the town or city in which the home is located. (Note: Check local
procedures before filing the certificate; local fees and forms may be required.)

% The Vermont Public Service Department (Planning & Energy Resources Division, 112
State Street, Drawer 20, Montpelier VT 05620-2601).
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Section8.3

The ‘“Vermont Owner/Builder
Disclosure Statement’

As outlined in Section 1.4, “Owner/builder” projects are exempt from the technical
requirements of the Code, but the owner/builder must meet certification requirements by
completing and filing a disclosure statement. Toqualify for this provision, all of the following
criteria must be met:

1. Theproperty mustnotbe subjectto Act250.

2. Theownermustbethebuilderand directthe details of construction and the selectionand
installation of materials.

The owner must live in the building.
The owner must evaluate whether the home meets the Residential Energy Code.

The owner mustcomplete and file a Vermont Owner/Builder Disclosure Statement.

SRR AN

Before entering into a binding purchase and sale agreement, the owner must provide a copy
of this statement to a prospective buyer.

Section 8.3a

Instructions for Completing the

‘Vermont Owner/Builder Disclosure Statement’

Read the instructionsin their entirety before completing the form. (See sample on the next
page.) This form is very similar to the Vermont Residential Building Energy Standards Certificate
in Section 8.2; follow the instructions in Section 8.2a tofill outeither one. There are only three
differences between the two forms:

1. The Vermont Owner/Builder Disclosure Statement cannot be used for Act 250 projects. (Act
250 projects must meet the technical requirement of the Residential Energy Code.)

2. Thesignatureareaonthisformdoesnotincludeaspaceforyoutolistacompanyname.

3. This form states that the home does not meet the Code’s technical requirement.

Section 8.3b

Filing the

Vermont Owner/Builder Disclosure Statement

If you are using the form to notify a potential buyer, you must do so before entering into a
binding purchase and sales agreement. Once the home is sold, you need to file the required copies
withthe townand state. The process for filing this statementisidentical to that for the Vermont
Residential Building Energy Standards Certificatein Section 8.2b.
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Figure 8-2: The Vermont Owner/Builder Disclosure Statement.

VERMONT OWNER/BUILDER DISCLOSURE STATEMENT

o,

This home does not meet the technical requirements of the Vermont Residential Building Energy Standards (RBES) and is not require
to do so. For additions, alterations, renovations or repairs, only fill out applicable portions of certificate.

Property Address (Street, City, ZIP Code) Act250 Permit #

Electric Utility serving this address Construction START Date - Construction FINISH Date

#Units # Stories #Conditioned Sq.Ft. # Bedrooms vation / Alteration

Foundation Type: Grade pace

R- Basement / Crawl Space Walls Basement Insulation Depth (ft) U- Basement Windows
R- Unheated Slab R- Floors over Unheated Spaces R- Sloped Ceilings
R- Heated Slab R- Above- R- Flat Ceilin,

U- Doors| U-

R- Attic

Air Sealing ACH50 CFM50

Ventilation System AirFlow: CFM

Mechanical System
Primary Heating System Size (Btuh)

Manual ] 8th Edition
entral Cooling System Size (Btuh)

Calculated Heat Loss (Btuh) d HeatGain (Btuh) mable Thermostat

AFUE or HSPF Efficiency SEER or COP Efficiency mp Supplementary Heat Control
Ducts ocated within conditioned space

R- Supply Location Duct Tightness (CEM @25 Pa.)

R- Return Location Test Performed at struction

Combustion Safety

testing conducted on combustion equipment not

el burning appliances and fireplaces have gasketed doors with compression closure

r air supply requirements met for solid fuel-burning appliances and fireplaces

Other Piping, R-3 ible on-off switches for pool heaters

lating service hot water piping, R-3 tic time switches for pool heaters

atic or Gravity dampers over for all heated pools

atic controls for snow-melt systems flamps in permanently installed fixtures are high efficiency

ComplianceM

e k Software Maximum UA Your UA

Rating Rated by

Prescriptiv

nergy Rating

Icertify to that the above information is correct and that the premises listed HAVE been constructed in
accordance with the Vermont Residential Building Standards (RBES) created under 21 V.S.A. § 266.

Signature Print Name

Company Phone Date

For Owner/Builder projects, 21 V.S.A. § 266 requires sellers to provide this statement to prospective buyers, prior to entering into a binding purchase and sale agreement,
which itemizes how the home does not comply with Vermont RBES. Seller must send copies within 30 days following the sale of the property, to 1) the Dept. of Public
Service, Planning & Energy Resources Division, 112 State St., Montpelier, VT 05620, and 2) the town clerk of the town where the property is located.

QUESTIONS? CALL THE VT PUBLIC SERVICE DEPARTMENT: 802-828-2811.

Forcopiesofthisform, photocopy this page or contact the Energy Code Assistance Center (855-887-0673).
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Accessible

Addition
AFUE

AirBarrier

Alteration

Approved

Approved Agency

Automatic

Average R-value

Base Code
Basement Wall
Basement Windows
Basic Requirements

Bathroom

Bedroom

Biomass

BTU
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Appendix A

Definitions

Awall more than 50% above grade and enclosing conditioned space. This includes between-floor spandrels, peripheral edges of
floors, roof and basement knee walls, dormer walls, gable end walls, walls enclosing a mansard roof and skylight shafts.

Admitting close approach as a result of not being guarded by locked doors, elevation or other effective means (see also Readily
Accessible).

Anextensionorincreasein the conditioned spacefloorareaorheight ofabuilding or structure.

Annual Fuel Utilization Efficiency. The ratio of annual outputenergy toannual inputenergy whichincludes any non-heating
season pilot input loss, and for gas or oil-fired furnaces or boilers, does not include electrical energy.

An air barrier is a durable assembly that blocks air flow between conditioned space and unconditioned space. Air barriers must
be continuous, sealed at all joints, penetrations, and interruptions using durable sealants intended for such use and compatible
with all adjacent materials, and able to resist pressures without displacement or damage.

Any construction or renovation toanexisting structure other than repairoraddition. Also, a changeinamechanical system
that involves an extension, addition or change to the arrangement, type or purpose of the original installation.

Approvalby the codeofficial or other authority having jurisdiction asaresultof investigation and tests conducted by him or her,
or by reason of accepted principles or tests by nationally recognized organizations.

Anestablished and recognized agencyregularly engagedin conducting testsor furnishing inspection services, whensuchagency
hasbeen approved by the code official or other authority having jurisdiction, where one exists.

Self-acting, operating by its own mechanism when actuated by some impersonal influence, as, for example, a change in current
strength, pressure, temperature or mechanical configuration (see also Manual).

Fora single building component with two different thermal values, it s possible to calculate a “weighted” or “average” R-value.
See Section 2.5 for instructions.

The standard RBES Energy Code, as distinct from the higher stringency Stretch Code.

Awall50% ormorebelow grade and enclosing conditionedspace.

Windows that are installed in concrete walls of basements, generally less than 10 square feet.

The set of fixed requirements applicable to all homes using the Prescriptive and Software methods of compliance.

A room containing a bathtub, shower, spa or similar bathing
fixture.

Figure A-1: Walkout Basement Example

A room or space 70 square feet or greater, with egress window
and closet, used or intended to be used for sleeping. A "den,"
"library," "home office" with a closet, egress window, and 70
square feet or greater or other similar rooms shall countasa
bedroom, but living rooms and foyers shall not. v

Wall A is more than 50% below grade (basement wall)
All others are 5% or more above grade (exterior walls)

Vs
The vegetation removed from the forest, usually logging slash, 4 4 ‘ Wall D (wood frame)
small-diameter trees, tops, limbs, or trees. This includes wood WA PT T T
logs, wood pelletsand wood chips.

Abbreviation for British thermal unit, which is the quantity of
heatrequired to raise the temperature of 1 pound (0.454 kg) of
water 1°F (0.56°C), (1 Btu=1,055]).
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Building

Building Envelope

Building Site
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The general contractor or other personin charge of construction, whohas the power todirect others with respect to the details
tobe observed in construction.

Any structure used or intended for supporting or sheltering any use or occupancy, including any mechanical systems, service
water heating systems and electric power and lighting systems located on the building site and supporting the building.

The basement walls, exterior walls, floor, roof, and any other building element that encloses conditioned space. This boundary
also includes the boundary between conditioned space and any exempt or unconditioned space.

A contiguousareaofland thatisundertheownership or control of oneentity.

Ceiling C%:iling requirements apply to portions of the roof and/or ceiling through which heat flows. Ceiling components

Ceiling Flats
Ceiling Slopes

Code Official

Commercial Building

Condensing Unit

i Ll

include the interior surface of flat ceilings below attics, the interior surface of cathedral or vaulted ceilings, the
interior surface of dormers, and bay window roofs. Ceiling components do not include skylights, which are
considered part of glazing. The ceiling requirements also apply to floors over outside air, including floor cantilevers,
floors of an elevated home, and floors of overhangs (such as the floor above a recessed entryway or open carport).

% Ceiling area should be measured from the exterior dimensions over the conditioned space (including the sloped area cathedral
ceilings).

% Ceiling insulation that does not maintain a consistent R-value across the entire ceiling (including over the top of exterior
walls) cannotbe given full R-value credit. Ifa “raised truss” or othermeans of ensuring full insulation R-value over the top of
exterior walls is not installed, you must install R-49 insulation.

Horizontal portions of the building with unconditioned or exposed space above and conditioned space below.

Exterior portions of the building with unconditioned or exposed space above and with conditioned space below that are between
1°and 60° ofhorizontal. (Seealso Exterior Wall)

e officer or other designated authority charged with the administration and enforcement of this code, or a duly authorized

representative. The Department of Public Service is not the code official and shall not be required to conduct inspections of
construction or construction documents.

For this code, all buildings that are not included in the definition of "residential buildings, excluding mobile homes."

A specific refrigerating machine combination for a given refrigerant, consisting of one or more power-driven compressors,
condensers, liquid receivers (when required), and the regularly furnished accessories.

Figure A-2:

Building Envelope Example 1

Thedark line delineates the building enve- 1st Floor
lope. This illustration shows a house over
aconditioned basement (i.e., no basement
ceiling insulation), with a sun room over
unconditioned crawl space (i.e., insulation
incrawl spaceceiling).

Basement

Figure A-3:
Building Envelope Example 2

This depicts the same house with

anunconditioned basement i.e.,

basementceiling insulation). Note
that the wall between sun room and

basementisincluded.
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Conditioned Space Ap area, room or space that is enclosed within the building thermal envelope and that is directly or indirectly heated or cooled.
Spaces are indirectly heated or cooled where they communicate through openings with conditioned spaces, where they are
separated from conditioned spaces by uninsulated walls, floors or ceilings, or where they contain uninsulated ducts, piping or
other sources of heating or cooling.

Continuous Air Barrier A combination of materials and assemblies that restrict or prevent the passage of air through the building thermal envelope.

Continuous Insulation (ci) Insulating material thatis continuousacross all structural members without thermal bridges other than fasteners and service

openings. Itis installed on the interior or exterior, or is integral to any opaque surface, of the building envelope.

cor Coefficient of Performance. The ratio of the rate of heat delivered (or heat removed) to the rate of energy input, in consistent
units, for a complete heat pump (or cooling) system under designated operating conditions. Do not consider supplemental heat

when checking compliance with the heat pump equipment.

Covered Buildings See Chapter 1 for complete definitions of buildings that are covered and not covered by the Residential Energy Code.
Crawl Space Wall The opaque portion of a wall that encloses a crawl space and is partially or totally below grade.
Cubic Feet per The quantity of air moved in 1 minute. A measurement typically applied to ventilation equipment.
Minute (CFM)

Demand Recirculation Water The quantity of air moved in 1 minute. A measurement typically applied to ventilation equipment.

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
Demand Recirculation : Awater distribution system where pump(s) prime the service hot water piping with heated water upon demand for

Water System I hot water.

|

|

Direct-Vent Appliances |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Appliances that are constructed and installed so that all air for combustion is derived directly from the outside atmosphere and
all flue gases are discharged directly to the outside atmosphere.

Doors Doors include all openable opaque assemblies located in exterior walls of the building envelope.

% Ifdooris less than 50% glass: Doors with less than 50% glass are treated as a single door assembly, in which case an average
U-value (a U-value that includes both the glass and opaque area) must be used.

% Ifdoor is more than 50% glass: The entire opaque and glass areas of doors with more than 50% glass (i.e., sliding or patio
doors) are considered glazing.

* Ifyouhavea decorative or other less energy-efficient door, you need not include that door in the U-value requirements for
doors when using the Fast-Track method. The Residential Energy Code allows one door to be exempt when using either of these
methods.

Duct A tube or conduit utilized for conveying air. The air passages of self-contained systems are not to be construed as air ducts.

Duct System A continuous passageway for the transmission of air that, in addition to ducts, includes duct fittings, dampers, plenums, fans

and accessory air-handling equipment and appliances.

I
Dwelling Unit Apsingle housekeeping unit of one or more rooms providing complete, independent living facilities, including permanent
| provisions for living, sleeping, eating, cooking and sanitation.

EER Energy Efficiency Ratio. The ratio of net equipment cooling capacity in Btu/hour to total rate of electric input in watts under
designated operating conditions. When consistent units are used, this ratio becomes equal to COP (see also Coefficient of

Performance).

Residential Energy Code Short term for Vermont's “Residential Building Energy Standards,” or Act 40 of 2009.

Energy Factor Thb seasonal efficiency rating (e.g., 0.61 “EF” or “Energy Factor”) for domestic water heaters as determined by a standardized
I Department of Energy test procedure.

I
Energy Rating A pniform method of ranking homes based on energy efficiency. Energy rating scores range from 0 to 100 pointsand 1 to 5
Stars Plus. Eighty points, the beginning of the 4 Star range, is considered “energy efficient.” The Residential Energy Code allows
an energy rating to be used to document compliance. See Chapter 6 for details.

Energy Recovery
Ventilation System (ERV)

Systems that employ air-to-air heat exchangers to recover energy from exhaust air for the purpose of preheating,
precooling, humidifying or dehumidifying outdoor ventilation air prior to supplying the air to a space, either directly

oraspartofan HVACsystem.
ERI Reference Design Aversionoftherated design that meets the minimum requirements of the 2006 International Energy Conservation Code.

Exterior Envelope See Building Envelope.
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Exterior Walls
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See Chapter 1 for complete definitions of buildings that are covered and not covered by the Residential Energy Code.

Wallsincluding both above-grade walls and basement walls.

Fast-Track Method THe easiest procedure for demonstrating compliance with the technical requirements of the Residential Energy Code. Homes

Fenestration

Fenestration Product,

Site Built

Floors

Furnace, Warm Air

must comply with all of the Basic Requirements in addition to one of the packages in the corresponding Fast-Track Prescriptive
Requirements Table. See Chapter 5.

Skylights, roof windows, vertical windows (fixed or moveable), opaque doors, glazed doors, glazed block and combination
opaque/glazed doors. Fenestration includes products with glass and nonglass glazing materials.

A fenestration designed to be made up of field-glazed or field-assembled units using specific factory cut or otherwise factory-
formed

framing and glazing units. Examples of site-built fenestration include storefront systems, curtain walls and atrium roof systems.

Floors are considered individually for compliance purposes depending on their configuration and exposure:
* Floors over “unconditioned spaces” (such as floors over an unheated garage, a vented crawl space, or an unconditioned
basement) must be insulated.
% “Exposed” floors over outside air (such as floors of overhangs, cantilevers, and floors of an elevated home) must be insulated
to the R-values of ceiling flats.
% Slab-on-gradefloorsof conditioned spaces mustbe insulated along the slab perimeter and arenot required tobe insulated
underneath.
% Floors of basements and crawl spaces are not subject to an insulation requirement and do not have to be included as a
building envelope component, even if the basement or crawl space is conditioned. In these cases, the walls must be insulated.
% Floors separating two conditioned spaces are not subject to an insulation requirement and do not have tobe included as
abuilding envelope component (although the band joist of these floorsis considered part of the exterior walls for calculation
proposes and is subject to the same R-value requirements).

A self-contained, indirect-fired or electrically heated furnace that supplies heated air through ducts to spaces that require .

Glazing G]:azing is any translucent or transparent material in exterior openings of buildings (including windows, skylights, sliding glass doors,

GlazingArea

Glazing Percentage

Gross Wall Area

Heat Pump

Heat Recovery
Ventilation System (HRV)

Heat Trap

Heating Seasonal
Performance Factor

High-Efficiency Lamps

I

—— i ———— — — T — —— — i — — — — - -

swinging/patioglassdoors, basementwindowsand glass block). Ifadoorhas more than50% glass (e.g., swinging or patio doors), itis
consideredpartoftheglazingareaandnota“door Ifadoorhaslessthan50%glass, the entire unit (opaque and glass areas) is defined as a
“door”

* Windowsin the exterior walls of conditioned basements (i.e., without ceiling insulation) should be included in the glazing-
area calculations. Windows in walls of basements or crawl spaces with insulated ceilings are not included. Also be sure to include
skylightsin glazing area calculations and U-value requirements.

* Window U-valuerequirements for conditioned basements are treated separately from the rest of the glazing in the house
under the Fast-Track method.

Theareaofa glazing assemblyis the interior surface area of the entire assembly, including glazing, sash, curbing, and other
framing elements. The rough opening is also acceptable (for flat windows).

The total glazing area divided by the gross wall area, then multiplied by 100.

cludes the opaque area of above-grade walls, the opaque area of any individual wall of a conditioned basement more than
50% above grade (including the below-grade portions), all windows and doors (including windows and doors of conditioned
basements), and the peripheral edges of floors (i.e., band joists).

Arefrigerationsystem thatextracts heat from onesubstanceand transfersit to another portion of the same substance ortoa
second substance at a higher temperature for a beneficial purpose.

A factory-assembled device or combination of devices, including fans or blowers, designed to provide outdoor air for
ventilationin which heat or heat and moisture is transferred between two isolated intake and exhaust air streams.

An arrangement of piping and fittings, such as elbows, or a commercially available heat trap that prevents thermosyphoning
of hot water during standby periods.

(HSPF) The total heating output of a heat pump during its normal annual usage period for heating, in Btu's, divided by the
totalelectricenergy inputduringthesameperiod, inwatthours, asdetermined by DOE 10 CFR Part430, SubpartB, Test

Proceedures, and based on Region 4.
Compact fluorescent lamps, T-8 or smaller diameter linear fluorescent lamps, or lamps with a minimum efficacy of:

* 60lumensperwattforlampsover40watts;

* 50lumensper wattforlampsover15wattsto40watts;and
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* 40lumens per wattforlamps 15 wattsorless.

AFl
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HVAC
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Level 1 Electric Vehicle
Charging Station

Level 2 Electric Vehicle
Charging Station

Lighting
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Anybuildingorstructurethatisone ormoreofthe following:
1. Listed, orcertified aseligible for listing by the State Historic Preservation Officer or the Keeper of the National Register of
Historic Places, in the National Register of Historic Places.

2. Designated as historic under an applicable state or local law.
3. Certifi d asa contributing resource within a National Register-listed, state-designated or locally designated historic district
Ahome energy rating system accredited by the Vermont Department of Public Service that provides a numerical rating

in compliance with21 V.5.A.§267(a). The purpose of this procedure is to ensure that accurate and consistent home energy ratings

are performed by accredited HERS providers in Vermont and to promote an objective, cost-effective, sustainable home energy
rating  process as a compliance method for residential building energy codes; as qualification for energy programs designed
to reach specific energy-saving goals; and as a way to provide Vermont’s housing market the ability to differentiate residences
based on their energy efficiency.

A seasonal building used as a temporary residence only during hunting season.
Heating, ventilating and air conditioning.

The equipment, distribution network, and terminals that provide either collectively or individually the processes of heating,
ventilating, or air conditioning to a building.

% Components: HVAC system components provide, in one or more factory-assembled packages, means for chilling or heating
water, or both, with controlled temperature for delivery to terminal units serving the conditioned spaces of the building. Types
of HVAC system components include, but are not limited to, water chiller packages, reciprocating condensing units and water
source (hydronic) heat pumps (see also HVAC System Equipment).

% Equipment: HVAC system equipment provides, in one (single package) or more (split system) factory-assembled packages,
means for air circulation, air cleaning, air cooling with controlled temperature and dehumidification and, optionally, either alone
orin combinationwithaheating plant, the functions of heating and humidifying. The cooling functionis either electrically or
heat operated and the refrigerant condenser is air, water or evaporatively cooled. Where the equipment is provided in more than
one package, the separate packages shall be designed by the manufacturer to be used together. The equipment shall be permitted
to provide the heating function as a heat pump or by the use of electric or fossil-fuel-fired elements. (The word “equipment”
used without a modifying adjective, in accordance with common industry usage, applies either to HVAC system equipment or
HVAC system components.)

e uncontrolled inward air leakage into a building caused by the pressure effects of wind or the effect of differences in the

indoor and outdoor air density or both.

A type of continuous insulation with manufacturer-installed insulating material as an integral part of the cladding product
having a minimum R-value of R-2.

Level 1 charging uses a standard 120V outlet.

Level 2 uses a 240 volt AC charging.

See “High-Efficacy Lamps/Lighting’”.

LogHome Alhome in which the primary exterior walls are made of lengths of whole logs, one on top of the other, with the inside and

Local Ventilation

Manual

outside surfaces the opposite sides of the same logs.

A mechanical ventilation system including fans, controls and ducts, dedicated to exhausting moisture-laden air to the outside
ofthebuildingfromtheroomorspaceinwhich themoistureisgenerated.

Capable of being operated by personal intervention (see also Automatic).

Mixed-Use Whth respect to a structure that is three stories or less in height and is a mixed-use building that shares residential and commercial

users, the term "residential building" mustinclude theliving spacesin the structure and the nonliving spaces in the structure
that serve only the residential users such as common hallways, laundry facilities, residential management offices, community
rooms, storagerooms, and foyers. (From Vermont30 VSA§51.)

Mobile Home Hbmes subject to Title VI of the National Manufactured Housing Construction & Safety Standards Act of 1974 (i.e,, single- and

Manufactured Home

Multi-family

double-wide homes on a permanent chassis with detachable wheels). Mobile homes are exempt from the Residential Energy
Code, but site-built components (e.g., conditioned basements or crawl spaces) must comply.

Factory-built modular homes that are not subject to Title VI of the National Manufactured Housing Construction & Safety
Standards Actof1974(i.e, homesnotonapermanentchassis).

A building containing three or more dwelling units.
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A whole-house ventilation system that has more than one exhaust or supply port inside the house.

National Fire Protection Agency. Within the Residential Energy Code, NFPA 54 references the “Gas Code”; NFPA 31 references
the “Oil Code.”

Gross wall area minus the rough opening area of all glazing and doors. Also called the “opaque area.” The net wall area includes
the opaque wall area of all above-grade walls enclosing conditioned spaces, the opaque area of conditioned basement walls more
than 50% above grade (including the below-grade portions), and peripheral edges of floors (i.e., band joists). The net wall area
does not include windows, doors, or other such openings.

The R-value of an insulating material as listed on its packaging.

The purpose for which a building, or portion thereof, is utilized or occupied.

sidential Group R is the occupancy group used for buildings that include sleeping rooms and are not institutional and are not

generally regulated by the International Residential Code. The IRC typically regulates single family homes and duplexes, any
structure with more than two units is in the IBC. There are four different occupancy groups within R.

The first occupancy group is R-1. This group is for transient uses like hotels, motels and boarding houses.

ThenextgroupisR-2.R-2isthe group we seemost often and it forresidences where occupantsare primarily permanent. This
includes apartments, dormitories, fraternities and sororities. Italso includes vacation timeshares (again with more than two
units) and convents and monasteries. Congregate living facilities with 16 or fewer occupants go into group R-3.

R-3 is for permanent occupancies that aren’t R-1, R-2, R-4 or I. These include buildings that are in the IBC but have no more
than two units. Adultfacilities and child carefacilities that provide accommodation for five or less people less than 24 hours a
dayareR-3. Wherethesefacilitiesareinasinglefamily home they mustcomply withthe IRC.

R4 is for residential care/assisted living facilities including more than five and not more than 16 occupants.

Opaque Areas All exposed areas of the building envelope which enclose conditioned space, except openings for windows, skylights, doors and

Outdoor Air

Owner-Builder

Owner-Builder
Disclosure Statement

Packaged Terminal
Air Conditioner (PTAC)

Packaged Terminal
Heat Pump

building service systems.

Air taken from the outdoors and, therefore, not previously circulated through the building.

Ifall of the following apply:

A. The owner of the residential construction is the builder, as defined under this chapter.

B. The residential construction is used as a dwelling by the owner.

C. The owner in fact directs the details of construction with regard to the installation of materials not in compliance with RBES.

D. The owner discloses in writing toa prospective buyer, before entering into a binding purchase and sales agreement, with
respect to the nature and extent of any noncompliance with RBES. Any statement or certificate given to a prospective buyer
mustitemizehow thehome doesnotcomply withRBES, and mustitemize whichmeasuresdonotmeetthe RBESstandardsin
effectatthe time constructioncommenced. Any certificatemustbe recorded in theland recordswhere the propertyislocated,
and sent to the Department of Public Service, within 30 days following sale of the property by the owner.

The form that an owner-builder must complete — and disclose to a prospective buyer before entering into a binding

purchase and sale agreement — if the home does not meet the technical requirement of the Vermont Residential Energy
Code. The owner must complete this form (see Chapter 8), and file copies with the appropriate town clerk and the Department
of Public Service, within 30 days of construction completion.

A factory-selected wall sleeve and separate unencased combination of heating and cooling components, assemblies or sections
(intended formounting throughthewalltoserveasingleroomorzone). Itincludesheating capability by hotwater, steam or

electricity.

APTAC capable of using the refrigeration system in a reverse cycle or heat pump mode to provide heat.

Prescriptive Requirements Th:e thermal (R-value and U-value) and heating efficiency (AFUE) values needed to meet the technical requirements of the Energy

Power-Vented Appliance

Primary Fuel

Code.

Appliances that operate with a positive vent static pressure (NFPA Category III) and utilize a mechanical fan to exhaust combustion
gases from the appliance to the outside atmosphere.

The fuel type that is used by the automatic heating system that is designed to provide heat to the majority of the building. Wood
isnever the primary fuel if there is another automatic heating system in place, regardless of the amount of heat it provides.
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Theautomatic heating system thatis designed to provide heat to the majority of thebuilding. A wood systemisnever the primary
heating system if there is another automatic heating system in place, regardless of the amount of heat if provides.

Any roof/ceiling construction that allows the insulation to achieve its full thickness or R-value over the top plate of exterior
walls. Several constructions allow for this, including elevating the heel (sometimes referred to as an “energy truss,” “raised-heel
truss” or “Arkansas truss”), use of cantilevered or oversized trusses, lowering the ceiling joists, framing with a raised rafter plate,
or installing higher R-value insulation over the exterior wall top plates. See Figure B-1 for examples.

Intermsofventilation, thevolumeofair (incfm) thatthe fancanmoveagainstagivenstaticpressure (ininchesorwater gauge).
Prescriptive compliance with the Vermont Residential Building Energy Standard requires that all fan capacities be rated at 0.1
inch(25Pa)of watergauge.

A description of the proposed building used to determine the energy rating index.
Vermont Residential Building Energy Standards.

Capableof being reached quickly for operation, renewal or inspection without requiring those to whom ready access is requisite
to climb over or remove obstacles or to resort to portable ladders or access equipment (see also Accessible).

See “Vermont RBES Certificate.”

For water heaters, the percent of energy consumed that is transferred to heat the water when the appliance is firing. Does not
include stand-by or off-cycle losses (see also Energy Factor).

Means energy produced using a technology that relies on a resource thatis being consumed at a harvest rate at or below its natural
regeneration rate including, but not limited to solar hot water, solar hot air, solar photovoltaics, wind, and hydro.

A. Methane gas and other flammable gases produced by the decay of sewage treatment plant wastes or landfill wastes and
anaerobic digestion of agricultural products, byproducts, or wastes must be considered renewable energy resources, but no
form of solid waste, other than agricultural or silvicultural waste, must be considered renewable.

B. The only portion of electricity produced by a system of generating resources that must be considered renewable is that portion
generated by a technology that qualifies as renewable.

C. After conducting administrative proceedings, the Board may add technologies or technology categories to the definition of
"renewable energy," provided that technologies using the following fuels must not be considered renewable energy supplies:
coal, oil, propane, and natural gas.

D. Biomassis considered renewable.
The process of recovering or replacing an existing roof covering. See “Roof recover” and “Roof replacement.”

Computersoftwareavailablefrom the Residential Energy Code Assistance Center that determines compliance with the technical
requirements of the Residential Energy Code. See Chapter 6.

For this code, includes R-3 buildings, as well as R-2 and R-4 buildings three stories or fewer in height above grade.

New construction of residential buildings, or the construction of residential additions encompassing at least 500 square
feet of new floor space.

RoofRecover The process of installing an additional roof covering over a prepared existing roof covering without removing the existing roof

Roof Repair
Roof Replacement

Room Air Conditioner

R-value

Seasonal Energy

Efficiency Ratio (SEER)

covering.
Reconstruction or renewal of any part of an existing roof for the purposes of its maintenance.
The process of removing the existing roof covering, repairing any damaged substrate and installing a new roof covering.

Anencased assembly designed asa unitformountinginawindow orthroughawall, orasaconsole. Itisdesigned primarily to
provide free delivery of conditioned air to an enclosed space, room or zone. It includes a prime source of refrigeration for cooling
and dehumidificationand means for circulating and cleaning air, and shallbe permitted toalso include means for ventilating
and heating.

The inverse of the time rate of heat flow through a body from one of its bounding surfaces to the other surface for a unit
temperature difference between the two surfaces, under steady state conditions, per unit area (h © ft* » °F/Btu) [(m? e K)/W].

The total cooling output of an air conditioner during its normal annual usage period for cooling, in Btu/hour, divided by the total

electricenergy input during the same period, in watt-hours, as determined by DOE 10 CFR Part 430, Subpart B, Test procedures.
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Self-Certify | The act of certifying that a home complies with the Residential Energy Code through the following steps: 1) performing an
I analysis Fo determine if a.home as planned will comply; 2) verifying that the home as built will comply; and 3) signing and filing
1 therequired documentation.

Service Systems Al energy-using systems in a building that are operated to provide services for the occupants or processes housed therein,
including HVAGC, service water heating, illumination, transportation, cooking or food preparation, laundering and similar
functions.

Service Water Heating 1 Supply of hot water for purposes other than comfort heating,
1

Single-Family Home Ag defined by the Residential Energy Code, a single-family building is a detached one- or two-family (i.e., duplex) residential
I building. Log homes (see definition) are considered separately.

Skylight Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad) from horizontal.

SlabEdge The perimeter of a slab-on-grade floor, where the top edge of the slab floor is above the finished grade or 12 inches orless
below the finished grade. Insulationmustbe installed with the required R-value toa depth of atleast 48" using any of the

following configurations:

* Theslabinsulation extends from the
top of the slab downward. Figure A-4: Slab Edge Insulation Examples

* Theslabinsulationextendsfrom
thetopoftheslabdownwardtothe
bottom of the slab and then horizontally
underneath the slab for a minimum total
distanceof atleast48inches.

im—————
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* Theslabinsulationextendsfrom
thetopoftheslabdownwardtothe
bottom of the slab and then horizontally
away from the slab for a minimum total
distanceequaltoatleast48inches. The
horizontal insulation must be covered by
pavementoratleast10"ofsoil.

* Thetopedgeofinsulationinstalled
between the exterior wall and the interior
slabcanbe cutata45degreeangleaway
from the exterior wall.

e
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a+ b =48" [msulation depth)

Sloped Ceiling | See“CeilingSlopes.”

Solar Heat Gain The ratio of the solar heat gain entering the space through the fenestration assembly to the incident solar radiation. Solar heat
gain

Coefficient (SHGC) 'u]cludes directly transmitted solar heat and absorbed solar radiation that is then reradiated, conducted or convected into the

space. electric energy input during the same period, in watt-hours, as determined by DOE 10 CFR Part 430, Subpart B, Test

: procedures.
Sone | Asubjectiveunitofloudnessforanaveragelistenerequaltotheloudnessofa1,000-hertz (cycles per second)sound thathas
I anintensity 40 decibels above the listener's own threshold of hearing.
Standard Truss : Any construction that does not permit the roof/ceiling insulation to achieve the required R-value over the exterior walls.

Stretch Code Apbuilding energy code that achieves greater energy savings than the base RBES. The Stretch Code is required for Act 250
I projects and may be adopted by municipalities.

I
Summer Camps Regidential buildings constructed for non-winter occupation with only a biomass (wood) or other on-site renewable heating

| system.
Sunroom : Aone-story structure attached to a dwelling with a glazing area in excess of 40% of the gross area of the structure’s exterior walls
" and roof.
System 1 A combination of central or terminal equipment or components or controls, accessories, interconnecting means and terminal
I devicesby whichenergyis transformed soas to perform a specific function, such as HVAC, service water heating orillumination.
|
Technical | The technical requirement of the Residential Energy Code consists of two components: the Basic Requirements (see inside
Requirements |  frontcover and Appendix C) and the Prescriptive Requirements (see Chapters5 to 7) of the Vermont Residential Energy Code.
1
|
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Physical and space conditioning separation from conditioned space(s). The conditioned space(s) shall be controlled as
separate zones for heating and cooling or conditioned by separate equipment.

Thereciprocal of thermal conductance (h - ft2 - °F/Btu) [(m2 - K)/W].

Overall Thermal Resistance (Ro): The reciprocal of overall thermal conductance (h - ft2 - °F/Btu) [(m2 - K)/W]. The
overall thermal resistance of the gross area or individual component of the exterior building envelope (such as roof/
ceiling, exterior wall, floor, crawl space wall, foundation, window, skylight, door, opaque wall, etc.), which includes the
area-weighted R-values of the specific component assemblies (such asair film, insulation, drywall, framing, glazing, etc.).

Thermal Transmittance (U) The coefficient of heat transmission (air to air). It is the time rate of heat flow per unit area and unit

Thermostat

UA

Unconditioned Spaces S

Unitary Cooling
And Heating

Unusually Tight
Construction

4

temperature difference between the warm side and cold-side air films (Btu/hr - ft2 - °F) [W/(m2 - K)]. The
U-factor applies to combinations of different materials used in series along the heat flow path, single materials
that comprise a building section, cavity airspaces and surface air films on both sides of a building element.
Overall Thermal Transmittance (Uo): The overall (average) heat transmission of a gross area of the exterior building
envelope (Btu/h- ft2- °F) [W/(m2 - K)]. The Uo-factor applies to the combined effect of the time rate of heat flow through
the various parallel paths, such as windows, doors and opaque construction areas, comprising the gross area of one or
more exterior building components, such as walls, floors or roof/ceilings.

An automatic control device used to maintain temperature at a fixed or adjustable set point.
The U-value times the area of a building component.

ces enclosed within buildings that do not fall under the definition of “conditioned space.” For example: garages separated
from the house by insulated walls and/or ceilings; attics separated from the house by insulated floors; and basements and
crawl spaces withinsulated ceilings.

Oneor more factory-made assemblies which include an evaporator or cooling coil,a compressorand condenser combination,
and which shall be permitted to include a heating function as well. When heating and cooling equipment is provided in
more than one assembly, the separate assemblies shall be designed to be used together.

Construction meeting the following requirements:

1. Storm windows or weatherstripping on openable windows and doors; and

2. Caulking or sealants applied to areas, such asjoints around window and door frames, between sole plates and floors, between
wall-ceiling joints, between wall panels, at penetrations for plumbing, electrical and gas lines, and at other openings; and

3. Buildings constructed in compliance with the RBES shall be considered built of unusually tight construction.

1 . . . . .
U-value A measure of how well a material (or series of materials) conducts heat. U-values for window and door assemblies are the

Vapor Permeable
Membrane

Vapor Retarder

-TTTT T T T T

reciprocal of the assembly R-value (U=1/R). Windows and doors are usually rated using U-value rather than R-value.
Lower numbers mean less heat loss and better performance. Equivalent to “U-factor.”

A material or covering having a permeance rating of 5 perms (2.9 1040 kg/Pa - s - m?) or greater, when tested in accordance
withthe
desiccant method using Procedure A of ASTM E 96. A vapor permeable material permits the passage of moisture vapor.

A vapor-resistant material, membrane or covering such as foil, plastic sheeting or insulation facing. Vapor retarders limit
the amount of moisture vapor that passes through a material or wall assembly.

VaporRetarder Class A:measure of the ability of amaterial or assembly to limit the amount of moisture that passes through that material or

Ventilation

Ventilation Air

assembly. Vapor retarder class must be defined using the desiccant method with Procedure A of ASTM E 96 as follows:
% Class 1: 0.1 perm or less, such as sheet polyethylene, unperforated aluminum foil.
* Class2:0.1<perm<1.0 perm, suchaskraft-faced fiberglassbatts.
* Class3:1.0<perm <10 perm, such aslatex or enamel paint

Thenatural or mechanical process of supplying conditioned or unconditioned air to, or removing such air from, any space.

That portion of supply air that comes from outside (outdoors) plus any recirculated air that has been treated to maintain
the desired quality of air within a designated space.
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A continuous open passageway from the flue collar or draft hood of a solid fuel, gas-burning, kerosene or oil-burning appliance
tothe outside atmosphere for the purpose of removing flue or vent gases. A venting systemisusually composed of a ventora
chimney and vent connector, if used, assembled to form the open passageway.

* Mechanical draft venting system: A venting system designed to remove flue or vent gases by mechanical means, that
consists of an induced draft portion under nonpositive static pressure or a forced draft portion under positive static pressure.

% Forced-draft or power venting system. A portion of a venting system using a fan or other mechanical means to cause the
removal of flue or vent gases under positive static vent pressure.

* Induced draft venting system. A portion of a venting system using a fan or other mechanical means to cause the removal
of flue or vent gases under nonpositive static vent pressure.

% Natural draft venting system: A venting system designed to remove flue or vent gases under nonpositive static vent pressure
entirely by natural draft.

* Sealed combustion venting system: A venting system designed so thatall air for combustionis derived directly from the
outside atmosphere and all flue gases are discharged directly to the outside atmosphere.

* Whole-House Ventilation System, Single Port: A whole-house ventilation system that has only one connection to the
conditioned space and one connection to outdoor air.

* Whole-House Ventilation System, Supply Only: Supply-only systems provide outdoorairfor ventilation viaasingle fan
or multiple fans. Stale air may exhaust through typical leaks in the building envelope. Supply-only systems may pressurize the
indoor environment.

* Whole-House Ventilation System, Exhaust Only: Exhaustonly systems exhauststaleindoor air viaasingle fan, multiple
fans or the installation of dual-purpose fans (i.e., serving both localized and whole house ventilation functions). Fresh incoming
air may be provided by installed inlet ports or from typical leaks in the building envelope. Exhaust only systems may depressurize
the indoor environment.

* Whole-House Ventilation System, Multi-Port: A whole house ventilation system that has more than one exhaust or
supply portinside the house.

* Whole-House Ventilation System, Single-Port: A whole house ventilation system that has only one connection to the
conditioned space and one connection to outdoor air.

Vermont Residential Building Energy Standards Certificate. The one-page, adhesive-backed form that itemizes the energy
components of a building and indicates its compliance with the Residential Energy Code. The builder must sign and affix this
certificate to the property and provide one copy each to thelocal town clerk and the Department of Public Service within 30
days of construction completion. See Chapter 8.

Windows (fixed or move- able), opaque doors, glazed doors, glazed block and combination opaque/glazed doors composed of
glass or other transparent or translucent glazing materials and installed at a slope of a least 60 degrees (1.05 rad) from horizontal.

The ratio of visible light entering the space through the fenestration product assembly to the incident visible light, Visible
Transmittance, includes the effects of glazing material and frame and is expressed as a number between 0 and 1.

Ifawater heateris used as the primary means of heating a house, one of the Professional Services methods mustbe used to
document compliance with the Code.

Wood Stove If 4 wood stove is used as the primary means of heating a house, the Home Energy Rating compliance method (see Chapter 6)

Whole House Mechanical

Ventilation System

Zone

must be used to document compliance with the Code.

An exhaust system, supply system, or combination thereof that is designed to mechanically exchange indoor air with outdoor
air
when operating continuously or through a programmed intermittent schedule to satisfy the whole house ventilation rates.

A space or group of spaces within a building with heating or cooling requirements that are sufficiently similar so that desired
conditions can be maintained throughout using a single controlling device.
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Appendix B

Default Values

The tables in this appendix can be used to determine thermal and efficiency values for building
components when those values are not labeled or when they are unknown. Default thermal and
efficiency valuesin this appendixinclude:

Table to Values Provided
Component Use in Table
Windows, glazed doors, skylights..........cccccceeeeenrrrrrc TableB-1............... U-values
DO0OTS ..o TableB-2............... U-values
Integrated hot water equipment.............coocvvvvrvrrrerce. TableB-3.............. Energy Factor

Table B-1
U-Values for Windows & Skylights’

FRAME TYPE | SINGLEPANE | DOUBLE PANE . SKYRRLHT

Single Double
Metal 1.20 0.80 2.00 1.30
Metal with
Thermal Break 1.10 0.65 1.90 1.10
Nonmetal or
Metal Clad 0.95 0.55 1.75 1.05
Glazed Block 0.60
Table B-2
U-Values for Doors’
DOOR TYPE U-FACTOR
Uninsulated Metal 1.20
Insulated Metal 0.60
Wood 0.50
Insulated, nonmetal edge, max 45% glazing,
. 0.35

any glazing double pane

*The U-valuesin these tables canbe used in the absence of tested U-values. The product cannotreceive
credit for a feature that cannot be clearly detected. Where a composite of materials from two different
product types is used, the product must be assigned the higher U-value.
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In order to take full credit for ceiling flat insulation, there must be a consistent R-value across
the entire ceiling, including the top plates of all exterior walls, using a configuration similar to

oneoftheexamplesinFigureB-1.

Figure B-1: Raised Truss Examples

R-VALUE OVER TOP PLATE
EQUALS MINMUM REQUIRED
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This chapter explains

howto calculate:

% Glazing
percentages.

* Average
R-values.

* Average

Appendix C

U-values.

Guidelines for
Calculations

Some calculations must be performed in order to determine technical compliance with the
Vermont Residential Energy Code. In order to use the Prescriptive method, you may need to
calculate average R-values or U-values for one or more building components.

Section C.1

When to Perform Calculations
There are three times the required calculations should be performed:

1. AtthePlanning Stage: During the design stage, take building dimensions and insulation
characteristics from the building plans, specifications and drawings. (You will use these values
to determine whether the building meets the Prescriptive Requirements for the compliance
method you select.)

2. IntheEventof Design Changes:If thereareany changestotheenergy-related components
of a project, you will need to determine whether the building still meets the technical
requirement of the Code.

3. After Completion: Upon completion of construction, determine whether the as-built home
differs from the original design. If building dimensions, window thermal properties, R-values,
or U-values change, you will need to review your calculations in order to determine whether
the building meets the Prescriptive Requirements.

SectionC.2

HowtoDefinethe Building Envelope

The thermal requirements of the Code pertain to all surfaces of the building envelope, so it
isimportant to understand the definition and extent of the building envelope in a house.

The building envelope includes all components of a building that enclose conditioned spaces.
Building envelope components separate conditioned spaces from unconditioned spaces or from
outside air. For example, walls and doors between an unheated garage and a living area are part
of the building envelope; walls separating an unheated garage from the outside are not.
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or room within a building that
meetsone or more of the fol-
lowingcriteria: (a) isprovided
with positive heating and/or

coolingsupply; (b) containsun-

insulated ducts, pipes, or other
systems designed to distribute
heatingand/or cooling; (c) is
separated from any area or
roomthatmeetseither(a)or
(b) byan uninsulated wall, ceil-
ing, or floor, or an opening.
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Although floors of conditioned basements and conditioned crawl spaces are technically part
of the building envelope, the Residential Energy Code does not specify insulation requirements
for these components. Thus, except for the walkout portion of a conditioned basement (which
is treated as a “slab on grade” and needs perimeter insulation), you can ignore these components
when determining the building envelope. See Appendix A, “Definitions,” for more information.

SectionC.3

How to Calculate the Glazing Percentage

Theglazing percentage expresseshow much of the exterior wall area of the building envelope
is taken up by windows. The procedure is as follows:
1. Sumthetotal Gross Wall Areainsquarefeet, using exterior dimensions.
INCLUDE in the Gross Wall Area:

* All above-grade wall square footage, including windows, sliding and patio doors, glass
block and door areas.

* Bandjoistareasenclosing conditioned space.
* Allknee-wallareasenclosing conditioned space.

* Basement wall areas enclosing conditioned space in which more than 50% of the wall is
above grade; includeentire basement wall area including windows, doorsand below grade
portion (see example on next page).

DO NOT INCLUDE in the Gross Wall Area:
* Bandjoistareas ofinsulated floors over unconditioned space or outdoors.

* Wall, window and door areas of conditioned basements in which more than 50% of the
wallisbelow grade.

* Wall,windowand doorareasofunconditionedspaces, regardless of the portionaboveor
below grade (such as unconditioned basements and garages).

* Skylights.

2. Sum the Glazing Area in square feet.

Usethe rough opening dimensions for flat windows and doors. Forbay orbow windows, use
the actual surface area of the glass and frame.

INCLUDE in the Glazing Area:
* Allwindows, sliding and patio doors, glass block and skylights.

* Basement window areasin conditioned basements, regardless of the portionabove or
below grade.

DONOTINCLUDE in the Glazing Area:

* Window areas in unconditioned spaces (such as unconditioned basements and garages).

3. Calculate the Glazing Percentage.

Divide the Glazing Area by the Gross Wall Area and multiply the result by 100.
( Glazing Area/ Gross Wall Area ) x 100=Glazing %
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Using the Glazing Percentage Rules

AceJonesisbuildingatwo-story colonial housewitha
conditioned basement for a customer. Prior to construction,
hereviews the plans to be sure thatwhat heis proposing
willmeet the Residential Energy Code. Sinceheplansto
use the Prescriptive method, he must calculate the Glazing

Percentage.

Walls: 124’ perimeter lineal feet (26'+26'+36' +36')
x18'high (two8'walls plus2bandjoists)
2,232sq.ft.

Windows: 16 windows @15sq. ft.=240sq. ft.
+4 basement windows @4.5sq. ft. =18 sq. ft.
2585sq.ft.

ExampleA: Housewith a Standard Basement

For the house over a standard basement with each wall mostly below grade, Ace calculates the Glazing Percentage as follows:

1. GrossWallArea........ccooeervevevvennn. 2,232sq.ft.
2. Glazing Area........ccccveeevvsssciivinnnnn 258 sq. ft.
3. Glazing Percentage..............ccouuee. (258/2,232)x100=11.6%

Example B: House with a Walkout Basement

The customers re-site their house to a more sloped area, giving them a walkout basement. With this new siting, one
basement wall is now fully above grade, while the other three remain more than 50% below grade. The customers
also want to add 60 square feet of windows to the walkout basement wall. Ace re-calculates the glazing percentage to
determines whether thisnew design will comply with the Residential Energy Code:

36'

1. GrossWallArea: 2,232+288=2,520sq.f{t.

Each basement wall must be considered individually. Since only one 36’
wallismorethan50%abovegrade, itisnow included in the Gross Wall
Area; 36" x 8" high=288 sq. ft.

[ E—

2. ClazingArea:  258+60=318sq.ft.
3. Glazing Percentage: (318/2,520)x100=12.6%

/z
LNmin
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SectionC.4

Understanding Thermal Values

In order to meet the technical requirements of the Residential Energy Code, you need to
determine the thermal value of various building components. The thermal performance of all
components except windows and doors is expressed in terms of R-value; for windows and doors,
performance is expressed in terms of U-value.

Section C.4a

R-value

R-valuesarespecified in the Residential Energy Code for all building components except
windows and doors. The higher a component’s R-value, the better insulation (i.e., resistance to
heat flow) it provides.

Usethenominal R-values aslisted by the manufacturer on the packaging of the insulation
for determining compliance with the Code. (Forloose-fill insulation, the R-value per inch of
thickness for a given area of coverage is listed on the bag.)

Section C.4b

U-value

Windows and doors are labeled in U-values. A U-value is the measure of how well a
component conducts heat. A smaller U-value results in lower heat flow, and therefore less heat
loss. Higher U-values mean greater heatloss. The U-valueis the reciprocal of the R-value,
whichis the resistance to heat flow (U-value=1/R-value).

Todeterminethe U-valuesforglazing and doorsin yourbuilding project, refer tothe
tablesin Appendix B or use the values supplied by the manufacturer, provided the label
states that the U-value has been tested and documented in accordance with the National
Fenestration Rating Council (NFRC) test procedures. Do not use center-of-glass or
center-of-door  U-values.

SectionC.5

Howto Calculate Average R-valuesand U-values

SectionC.5a

Average R-values

Ifahomehastwo different types of thermal values fora single component (suchasanR-38
and an R-49 flat ceiling) and you want to use the Prescriptive method, you must average the two
thermal values in order to arrive at one component value. This single R-value is then compared
to the required R-value in the appropriate table.

Use the following procedure to determine the average R-value for a building component with
two or more thermal values:
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Repeat steps 1-4 for each additional part.
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Divide 1 by this R-value; the resulting figure becomes the U-value. (U-value=1/R)
Determine the area of this portion of the building component in square feet.
Multiply the U-value by the area; the product is the “UA” for this part.

Divide the total area by the total UA; thisis the average R-value.

1,000 square feet. The average R-value is calculated at 49.9.

Example: Determining the Average Attic R-value’
Let'ssay partof youratticisR-38 and the other partis R-60. The total atticareais

Description| R-value U-value Area U-value x Area
(1/R-value) "UA"
Atticl 38 0.026 350 9.2
Attic2 60 0.017 650 10.8
Total Total UA=20.0
Area=1000
Area/UA= Averagel -value
1000/20.0=49.9

Area/UA =R-value

SectionC.5b

Average U-values

For windows and doors — which use U-values rather than R-values — the calculation is the
same, exceptthereisnoneed to convertR-valuesto U-valuesand back again. The procedure

isasfollows:

1. Notethe description and U-value of each of
the parts.

2. Determine the area of this portion of the
building component in square feet.

3. Multiply the U-valueby the area; thisbecomes
the UAforthatpart.

4. Repeat steps 1-3 for each additional part.
Addupthetotal UAs(#3) and the areas (#2).

Divide the total UA by the total area; thisis
the average U-value.

Example: Determining the Average Window U-value
Let's say that you have 16 low-E windows (U-value 0.30), and a low-E/argon gas patio
door (U-value 0.32). The average U-value is calculated to be 0.30.

Description | R-value U-value Area U-value x Area
(1/R-value) "UA"
Windows 0.30 240 72.0
Patio Door 0.32 40 12.8
Total Total UA=84.8
Area=280
UA / Area= Average U-value
84.8/280=0.30

UA/Area=U-value

Appendix D: Vermont Resources for Energy Efficiency & Ultility Services




Appendix D

78

Vermont Resources
for Energy Efficiency
& Utility Services

Energy Code Assistance Center

For questions, information, software and other Code-related
materials, call the Energy Code Hotline toll-free at 855-887-0673.

The Energy Code Assistance Center offers workshops on the
Code throughout Vermont to teach builders what the Code involves
and how to comply. The schedule is available by calling the Energy
Code Hotline.

Residential Energy Code Web Site

For more detail and background on the Vermont Residential
Buildings Energy Code, check the web site maintained by the Public
Service Department at http://www.state.vt.us/psd.

Burlington Electric Department:

The Burlington Electric Department (BED) is Vermont's largest
municipally owned electric utility serving more than 19,600
customers. BEDisthe exclusive provider of electricservice tothe
City of Burlington. BED works with Vermont Gas Systems and
Efficiency Vermont to offer customers the Vermont ENERGY
STAR® Homes new construction and renovation service in
Burlington. This service is designed to help the builder, developer
and building owner exceed the required Burlington Guidelines
for Energy-Efficient Construction (based on RBES) and take
advantage of the highest-efficiency electrical equipment available.
By participating in this program, customers enjoy energy savings
and lower operating expenses, while the community benefits from
a clean, low-cost power supply. Information: 802-865-7337 or
www.burlingtonelectric.com.

Building Performance Professionals Association

BPPA supports and represents its members as we work to promote
Vermont's building performance industry and to ensure the energy
efficiency, comfort and safety of our residential and commercial
buildings. www.bpps-vt.org

Building for Social Responsibility

BSR is a small group of Vermont builders and allied professionals
concerned with the environmental, economic, and health effects of
home construction. Members meet monthly and sponsor occasional
educational events. Visit www.bsr-vt.org for more information.

Efficiency Vermont

Efficiency Vermont s the nation’s first statewide provider of
energy-efficiency services. Efficiency Vermont is operated by an
independent, nonprofit organization under contract to the Vermont
Public Service Board. Efficiency Vermont provides technical advice,
financial assistance and design guidance to help make Vermont
homes, farms and businesses energy efficient. Information:
888-921-5990 or efficiencyvermont.com.

Appendix C: Guidelines for Calculations



79

Home Builders & Remodelers Associations

These trade organizationsare actively involved in building issues
and other activities in support of the building industry. There are two
chapters of the National Association of Home Builders (Washington,
DC;800-368-5242)located in Vermont:

¢+ Home Builders and Remodelers Association of Southern
Vermont: www.cvthomebuilders.com.

¢+ Home Builders & Remodelers Association of Northern
Vermont: www.homebuildersvt.com.

Vermont Public Service Department

The Vermont Public Service Department (DPS), Planning &
Energy Resources Division, is responsible for the administration
of the Residential Energy Code. For questions regarding Code
interpretation, rules and enforcement, contact DPS at 802-828-2811.

Vermont Energy Investment Corporation

VEIC is a nonprofit organization that issues home energy ratings
for new and existing homes. The ratings can be used for marketing
purposes or to qualify for special mortgage programs. Home energy
ratings also canbe used to show compliance with the Residential
Energy Code. Contact VEIC at 800-639-6069.

Vermont ENERGY STAR® Homes Service

Efficiency Vermont and Vermont Gas Systems sponsor this
voluntary residential new construction energy-efficiency service
throughout the state. Cash incentives and rebates are available for
integrating energy-efficient building design with high efficiency
lighting and appliances. Residential Energy Code support, builder
and home owner/buyer training and advice, and home energy rating
services are available. Services and incentives also are available
for multi-family low-income housing and market-rate housing.
Information: 800-893-1997.

VermontGas Systems

Vermont Gas Systems supplies natural gas service to
northwestern Vermontand has provided energy-efficiency programs
since 1992. If you're building a new home, trying to save energy inan
existing home, or installing a new furnace, boiler or hot water heater,
Vermont Gas has efficiency experts on staff and energy-efficiency
programs to help you make the best decisions for your specific
situation. Vermont Gas Systems partners with Efficiency Vermont
to offer customers the Vermont ENERGY STAR® Homes new
construction and renovation service. Information: 802-863-4511 or
www.vermontgas.com.
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Appendix E

Residential Building Energy
Standards Legislation

The Vermont Residential Energy Code (officially “Residential Building Energy Standards” or “RBES”), is Vermont's
statewideresidential energy code. Created by atask force assembled by Governor Howard Deanin the fall of 1995, the
Residential Energy Code was enacted by the Vermont Legislature (Act 20) in May 1997 with the support of many groups
and organizations, including home builders associations, utilities, environmental groups, housing and energy professionals,
and state agencies. The initial Residential Energy Code took effect July 1, 1997.

The RBES Statute, Act20, called for the code tobe updated every three years beginning in 1999. The Public Service
Department (DPS)isrequired by the statute to form anadvisory committee of stakeholders similar to the original Task
Force to provide the Commissioner of Labor and Industry with recommendations prior to that agency conducting a
formal rule-making process to update the standards.

The Fourth Edition, of the Vermont Residential Building Energy Standard (RBES), as based on the International
Energy Conservation Code® 2015 edition, is designed to promote the optimal utilization of energy and non-depletable
resources in all communities, large and small. This comprehensive energy conservation code establishes minimum
regulations for energy-efficient buildings using prescriptive and performance-related provisions. RBES is founded on
broad-based principles that make possible the use of new materials and energy-efficient designs.

For More Information

For additional information about the legislation, contact the Vermont Public Service Department (DPS) at
802-828-2811. For a copy of the complete legislation and more detail on the Code, visit the DPS web site at
www.state.vt.us/psd.
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Table5-1

Prescriptive Requirements

Base Code ~ Single-Family and Multi-Family Homes

Component Package 1 | Package? | Package3 | Package4 | Package5
1. CeilingR-Value R-49 R49 | R28cont ﬁgg:ﬁ;‘: R-49
2. Above-Grade WallR-value R-13+10 R-25 R-21cont. R-20cav. R-13+10
3. Floor R-value R-30 R-30 R-30 R-30 R-30
4. Basement/Crawl Space Wall R-value R-15/20 R-15/20 R-15/20 R-15/20 R-15/20
5.Slab Edge R-value R-15,4ft. R-15,4ft. R-15,4ft R-15,4ft R-10,4 ft
6. Heated Slab R-value (Edge and Under) R-15 R-15 R-15 R-15 R-15
7. Window and Door U-value 0.32 0.28 0.32 0.28 0.28
8. Skylight U-value 0.55 0.55 0.55 0.55 0.55
9. Maximum AirLeakage Complete Air Sealing Checklist

. 4CFM25/ 4CFM25/ 4CFM25/ 4CFM25/ 4CFM25/
10. Maximum Duct Leakage L00CEA 100CFA 100CFA 100CFA 100CFA

Note: R-values must be equal to or greater than the values shown. U-values must be equal to or less than the values shown.

A TherrmalValues: Use the nominal thermal values listed by the

manufacturer. Ifthehome’sdesignspecifies acomponentthathastwo
different thermal values (ie, R-38 ceiling and R-49 ceiling), an
average R-valuemustbe calculated for comparison. (See Section3.5a.)

B WallR-Values:"13+10" means R-13 cavity insulation plus R-10 insulated

sheathing. R-25 can be met through any combination of cavity and
continuousinsulation. If structural sheathing covers 40% or less of the
exterior, the continuousinsulation R-value canbereduced by up toR-3
to maintaina consistent total sheathing thickness on areas of the walls
covered by structural sheathing, If structural sheathing covers more than
40% of exterior, structural sheathing shall be supplemented with
insulated sheathing of atleast R-2.

C Window U-Values: Window U-valueis the average U-value forall

glazing, including windows, and sliding and patio doors. Replacement
windows musthave anaverage U-value 0f 0.32. (See Section 3.5b to
calculateaverage U-values.)

D Window and Door Exemptions: You can exclude up to 15 square

feet of glazed fenestration area from the calculation of average
U-value for windows, and one door (up to 24 square feet) from the
calculation of average U-value for doors.

E Default Thermal Values: See Appendix B. Flatand sloped ceiling

R-values assume standard truss. However, if a raised trussis used, the
requirement for R-49 may be reduced toR-38 and the requirement
forR-60 maybe reduced toR-49. See Figure B-1 (AppendixB).

F  Ceilings Without Attics: For ceilings without atticspaces (vaulted

ceilings), R-30isallowed forup to500 square feet or20% of the total
insulated ceiling area, whicheveris less.

G CeilingsWithAttics: For ceilings with attic spaces R-38isallowedtosatisfythe

requirementforR-49whereverthefullheightofuncompressedR-38insulation
extends over the wall top plate at the eaves.

H Slab Edge Insulation: Thermal values in this table require the
following configurations: slab edge insulation must extend 4 feet or
a combination of depth and width that equals 4 feet. Exemption: Up
to8linealfeetofexposed slabedge maybeinsulated toR-10.

Basement/Crawl Space R-Values: “15/20"” means R-15 continuous
insulated sheathing on the interior or exterior of the home or R-20
cavity insulation at the interior of the basement wall. “15/20" is allowed
tobe met with R-13 cavity insulation on the interior of the basement
wall plus R-5 continuous insulated sheathing onthe interior or exterior
of the home. Crawl space wall insulation must cover the full height of
thewall and extend toa depth 12inchesbelow gradeand basement
wall insulation must cover the full height of the basement wall.

J  Hatches: Access hatches and doors must be insulated to the same

level as the surrounding surface. Vertical doors that provide access
toatticspacesmustmeetthe window and door requirements from
Table5-1.

K Unconditioned Spaces: Components that enclose unconditioned

spaces do not need to be considered.

L Heated Slabs: In addition to R-15 slab edge insulation, R-15

insulationisrequired beneath the entireslab for radiant or directly
heated slabs.

M Thermal Values That Do Not Apply: Ignore the valuesin the table

ifthebuilding componentisnot partof thehome.

N Sunrooms: All sunrooms must meet the basic requirements and

the Prescriptive requirements outlined above. For sunrooms with
thermalisolation, the minimum ceiling insulation R-valuesmustbe
R-30; the minimum wall R-value mustbe R-13; and the maximum
fenestration U-factor must be 0.45.

O Eave Baffle: Eave baffles must be installed over soffit and eave vents

where air-permeable insulation is used in vented attics.

P Unvented Attics: Unvented attics must meet the requirements of

Section C.1d

Q Floors: Floors must be insulated to R-30 or to a level sufficient to

fill the framing cavity.






