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TODAY’S PRESENTATION

Sponsored by
LaValley Building Supply

Delivered by Efficiency Vermont
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MAJOR CHANGES FOR 2015

« Compliance with Stretch code required for Act 250
projects

* New insulation requirements and packages
« ASHRAE 62.2 option for ventilation

« Makeup air requirements for exhaust hoods
« Air tightness reduced from 5 to 3 ACH50

« 75% of lights must be high efficacy
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THE LEGISLATION -- ACT 20 OF 1997
“RESIDENTIAL BUILDING ENERGY STANDARDS”

* Based on International Energy Conservation
Code

 Performance-based standard
« Some Vermont-specific additions/exemptions

« Self-certification by builder
« Three-year revision cycle
* Public review process

« 2015 code applies to all projects that start
construction on or after March 1, 2015
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WHICH BUILDINGS MUST COMPLY?

* New construction, low-rise residential
 One and two family dwellings
« Multifamily housing three stories or less
* Does not include commercial buildings
But does include residential part of mixed-use
« Existing low-rise residential buildings

« Additions
Only the addition needs to conform

 Renovations, window & equipment replacement
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ALTERATIONS & RENOVATIONS

« Applies to additions, alterations, renovations or
repairs to an existing building, building system or
portion thereof (unaltered portions need not
comply)

« Applies to change of unconditioned to conditioned
space

« Applies to insulation projects
* Replacement windows must comply
« Storm windows and glass replacement exempt
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ALTERATIONS & RENOVATIONS

« Wallls exempt if cavities are not exposed or if
they are already full of insulation

» Reroofing exempt unless sheathing or insulation is
exposed and cavity is empty

« Replacement of less than 50% of light fixtures
and replacement of bulb & ballast in existing
fixtures is exempt
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LOG HOMES

* Vermont code distinguishes between log homes
and everything else

 In general, log homes are allowed to be less
efficient

* But there are more stringent requirements for other parts of
the building to partially make up for the difference
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EXEMPTIONS

Extreme low energy use

 less than 1 watt per square foot peak load

Mobile homes

 Title VI, National Manufactured Housing Construction &
Safety Standards Act of 1974

« Site-constructed components still must comply

Buildings (or areas) not heated or cooled
Hunting Camps

Historic buildings can apply for exemption

10



OWNER/BUILDER PROJECTS

« Specifically exempted from meeting the technical
requirements of the code

« Owner must direct the detalls of construction,
iIncluding energy items, must live in the building

* Must do calculations, complete and file the
Owner/Builder Disclosure Statement

« Must disclose in writing to potential buyers before
purchase and sale agreement
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LIABILITY

- Homeowner may take civil action against
person certifying building

- Damages may include increased energy
costs and costs to bring the building into
compliance (as well as court, attorneys’ fees)

* Claims must be filed within six years

4/7/2015
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THERMAL REQUIREMENTS

* The next few slides outline the thermal requirements
of the new code

« For average houses, installing these levels will meet
the code

- But the code requires overall performance, and
there are many ways to get there

« SO you can install assembilies less efficient than this,
but you have to make up for it somewhere else in
the building, and you have to use a method that
accommodates that trade-off
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Thermal Requirements

WINDOWS

* Fenestration (except skylights)
« Maximum 0.32 U-value (0.30 for log homes)

- Skylights
« Maximum 0.55 U-value

» Glazing area
e Maximum 20%

« Up to 15 sq ft of glazing and one door is exempt
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Thermal Requirements

INSULATION

« Cellings

4/7/2015

Minimum R-49

For flat ceilings, R-38 deemed to meet R-49 if full height
uncompressed over top wall plate

Sloped ceilings OK @ R-30 if not more than 500 sq ft or 20%
of ceiling area, whichever is less

Installer must certify detalils, sign, post in conspicuous
location. Depth markers required for blown attics
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Thermal Requirements

INSULATION

 Wood frame walls
 Minimum R-25
e R-13 cavity insulation plus R-10 insulated sheathing deemed
to comply.
« Mass walls
 Minimum R-15
* R-20 required if more than half of the insulation is on the
iInterior

* (Log homes exempt from wall R-value requirement)
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Thermal Requirements

INSULATION

* Floors
* Minimum R-30 (R-38 for log homes)
 Minimum R-20 OK if it fills the whole cavity

* Must maintain permanent contact with underside of
subfloor
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Thermal Requirements

INSULATION

« Basement walls
 Minimum R-15 continuous or R-20 cavity

 From top of wall to 10 ft below grade or to basement floor,
whichever is less

« Exterior insulation must have protective covering

4/7/2015 22



Thermal Requirements

INSULATION

* Unvented crawl space:

Minimum R-15 continuous or R-20 interior cavity

Permanently fastened to wall down to floor and then
vertically and/or horizontally for at least an additional 24
Inches

Must have Class | vapor barrier on floor, attached to wall,
seams taped

No vents to outside

* Vented crawl space
* |Insulate floor above
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Thermal Requirements

INSULATION

- Slab edge
 Minimum R-15 perimeter
* Four feet high or high + wide total

- Heated slab
« Minimum R-15 underneath continuous

« Exposed exterior insulation must have a protective
covering

4/7/2015 24



WHAT'S REQUIRED?

« Basic Requirements

* Performance Requirements -- Three Methods
@ “Fast Track” method
REScheck Software
“¢« Home Energy Rating

» Certification

4/7/2015
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WHEN TO DO THE ANALYSIS

* Not required until after, but...

« Should determine where you
stand before committing to a
design

* Or especially, before framing &
backfilling
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BASIC REQUIREMENTS

Vermont Residentizl Building Energy Code

Basic Requirements ~ Summary
Nofe: Thes &5 an mervkew of key potets. See Agpendte O for coeplel £ defatlc

Atr Leskage

Seal all poests, arcess Boles and other such opentogs iz the bulding envelope, 2s well as coenections
bhetween buildiag amembliss. Afr barrier installatios mast Sllow oriterta established In {fmser
section hese).

Vapor Retarder

For pon-venied framed ceings, wall and foors, install a vapor retardes (Le., 6 mil plastic or vapor-
harrier pat=f) an the warm. in- winter side of the inmlaton.

Deact Insalation

= mconditoesd basements, crawlspaces and attics, insulbste supply and retarn docts for Beating
and moling sysiems o B-5. [nselale ducts ouiside the budding to B-8.

Dt Saaling

= mmcondiHoeed spaces, seal ducts using mastic with Shmos backisg tzpe. [Frasore.semsithve tpe
mayhe used oxly for duct-board systems, in acoredance with NAIMA staedards. ) Duct tape bs not
permitied.

Frogrammable

Thermostar

‘Whese the primary bealing sysiem Is 2 forced-air fursace, forced 2 splil sysiem
heal purmz, packaged u=il heat pump, water bodler, or stex=m boller, at least ene programe=zhle
Eeermestat per home must be installed.

Solid Fuel-Burning
Appliances and

Al soltd Fuel-burning sppllances and frephces must have sght-fistieg, gasketed metal, plass or
ceraméc doors with compression dosre or compression laich systes.

Ixhauss Fans

Exionst dampers are required for kiches, bath and dryer fms

Vantilarton &
‘Combaston Alr

All homes must have an asinmatically contmlled venslatins system. Chizney-vented combussen
devices mus Bave combastion ar See (hapter 2 Sor details.

Baximam
Fanesration
D-Facror

The area-weighied averagr manims fenssiration U-facior permuitied using trade-odfs &5 032 for
windows and 0.5 for skeylights.

10

Macharical System
Piping Insalation

Mechanical system pipesg capable of cxrying Swids above 105°F [41°C) or below 55°F (139C) most
be tnsalated o a mint=om of B3

11

Lighing

A méntmam of 30 percent of e bmps in permansntly Installed Bpthng Sxtrres mst be Bigh
efficacy bps.

12

Circulating Hor

WALET SYSIEMS

All droulating service bol water ptping must be msulated bo 2 least B-3. Crouleing hot water
systems it alsn inchnde 2= antomatic or readiby aocerside manm| swich St can barn of the kot
water cipcalating pume wien the sysiem iszolin me.

13

Dquipment Sizing

Heatag and cooling equipmest mast be steed In acmmdance with A0CA Manaal 5 based oo
butiding |mads calrulated in aornmdance with A0CA Maznal | or ofber appeoved hexsag and
cooling cilmlatics mefndologies. I additios, Beating and cooksg equipment ust be shedin
aarnndange with (imsert section Rere).

14

Complete 2 Vermost Residestial Bullding Energy Standasds Certificate for each dwelling. Se=d one
copy to tee Vermost Department of Public Sarvice and one copy bo e town derk of the bows In
winich the propesty Is locxed, and affix the original on or near the homes deciml panel or heazsg
equipmest

Far detatks abou! aey of Shesr requinem ey, sev Appendin

4/7/2015

Air Tightness

Vapor Retarder

Ducts

Thermostats

Solid Fuel Appliances
Ventilation & Combustion Air
Window U-value

Pipe Insulation

Lighting

Equipment Sizing
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Basic Requirements

AIR LEAKAGE

» Air leakage locations must be sealed

« Applies to leakage points between: ' :
« Conditioned space and outside
« Conditioned and unconditioned spaces
» Testing option
 Less than 3 ACH @ 50 Pa

Everything open except chimney dampers, continuously
operating vent system, adjustable passive vents

* Visual inspection option

4/7/2015 31



Basic Requirements

VISUAL AIR BARRIER INSPECTION

« Continuous, durable air barrier
» Breaks or joints in the air barrier sealed

« Space between fenestration jambs and framing
sealed with minimum expanding foam

« All plumbing and wiring penetrations shall be sealed
to the air barrier

4/7/2015 o2



Basic Requirements

VISUAL AIR BARRIER INSPECTION

« Junctions of the foundation and sill plate, sill plate
and rim-band, and rim band and subfloor, and tops
of walls sealed

 When air permeable insulation is installed at the rim
joist, a durable, rigid interior air barrier shall be
Installed

« Air barrier shall be installed at any exposed edge of
floor insulation.
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Basic Requirements

VISUAL AIR BARRIER INSPECTION

* Duct shafts, utility penetrations, and flue shafts
opening to exterior or unconditioned space shall be
air sealed

« Air sealing shall be provided between the garage
and conditioned spaces

 Exterior walls adjacent to showers and tubs shall
have a durable, rigid air barrier separating the
exterior wall from the shower and tubs

4/7/2015 34



Basic Requirements

VISUAL AIR BARRIER INSPECTION

« Air barrier extends behind electrical or
communication boxes or air sealed type boxes
shall be installed or created

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

« HVAC register boots that penetrate building
thermal envelope shall be sealed to subfloor or

drywall
* Log homes have their own criteria (ICC-400)

4/7/2015
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Basic Requirements

RECESSED LIGHTS

« Must be IC (Insulation Contact) rated

« Must be air tight or low leakage fixtures

 No penetrations between the inside of the recessed fixture
and ceiling cavity; sealed or gasketed to prevent air
leakage
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Basic Requirements

ACCESS HATCHES

« Access doors must be weatherstripped and
Insulated to a level equivalent to the insulation on
the surrounding surfaces.

« Access must be provided to all equipment that
prevents damaging or compressing the insulation.

« A wood framed or equivalent baffle or retainer is
required when loose fill insulation is installed.
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Basic Requirements

VAPOR RETARDER

« Class | or Il (aluminum foll, poly, kraft facing)
required on frame walls
* Except basement walls & below grade walls

« Class lll (paint) allowed if:
* Vented cladding over fiberboard or gypsum
 Insulated sheathing R-7.5 on 2x4 wall
 Insulated sheathing R-11.25 on 2x6 wall
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Basic Requirements

DUCTS

* Ducts outside thermal envelope must be insulated
to the same R-value as required for immmediately
adjacent surfaces

» All ducts must be air sealed

« Can’t use building cavities as supply ducts. May be
used as return ducts, but only interior cavities
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Basic Requirements

DUCTS

« If air handler or any ductwork is located outside
conditioned space, ducts must be tested and
have:

* Less than 4 CFM@25 Pa leakage to outdoors per 100 sq ft of
conditioned floor area (postconstruction), or

* Less than 3 CFM@25 Pa total leakage per 100 sq ft of
conditioned floor area (rough-in)
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Basic Requirements

HEATING CONTROLS

* Programmable thermostat required if furnace, heat
pump or boiler

* Not required for solid fuel or spaces served by
radiant floors
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Basic Requirements

COMBUSTION AIR FOR GAS & OIL

« All chimney-vented gas and oil appliances
(Category | or Category ll) must have combustion
air as specified in the gas and oil codes (NFPA 54
& 31), even if those codes have not been
adopted in the local area.

* All new homes are “unusually tight construction”
as defined in the gas & oil codes, so air must be
supplied, regardless of the volume of the space

 Also, taking combustion and dilution air from
attics or crawl spaces is specifically prohibited
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Basic Requirements

CHIMNEYS

« All chimney-vented equipment must establish spill-
free draft within 2 minutes under worst-case
conditions

4/7/2015
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Basic Requirements

SOLID FUEL COMBUSTION

« Must have gasketed doors with compression closure
or compression latch system

 Solid fuel combustion air must be delivered directly
to the firebox (except older stoves where not
possible)

» Site-built exterior air inlet must meet detailed
Installation requirements
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Basic Requirements

MECHANICAL VENTILATION

* Whole house ventilation

* Including local exhaust

 Automatic controls
* Minimum flow rates

* Installation requirements

4/7/2015
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Basic Requirements

HOW MUCH AIR?

* Two ways to comply with code

 Prescriptive
Install required minimum rated capacity

 Performance
Have system tested

4/7/2015
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Basic Requirements

MINIMUM RATED CAPACITIES

Number of Minimum Rated Minimum
Bedrooms Capacity Number of
(CFM) Fans (if not
central system)
1 50 1
2 75 1
3 100 1
4 125 2
5 150 2
> 3000 sq ft 0.05 x sq ft 2

4/7/2015
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Basic Requirements

PERFORMANCE TESTING

» Measured flow must be at
least 15 CFM plus 15 per
bedroom

» 2 bedroom - 45 CFM
3 bedroom - 60 CFM

4 bedroom - 75 CFM
5 bedroom - 90 CFM

4/7/2015

48



Basic Requirements

LOCAL VENTILATION

« Bathrooms must have exhaust
* 50 CFM capacity for intermittent
20 for continuous
 Can use the whole-house system or a separate fan
* Kitchen exhausts over 400 CFM must have make-up

air

4/7/2015
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Basic Requirements

NOISE

* Quiet is Important
* Or occupants will turn it off

* EqQuipment within 4 feet of louvers, grills or openings
must be rated no more than 1.5 sones

* Remotely-mounted equipment must be acoustically
Isolated from framing and isolated from ducting by
short (1-2 ft) runs of insulated flex duct
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Basic Requirements

CONTROLS

« Code requires continuous operation or
automatic control (no reliance on humans)

« Continuous operation
* Must have labeled, remotely-mounted switch
* No local way of turning off

» Automatic Control
* Must have timer or other fully automatic control
* Crank timers, dehumidistats, switches not allowed

4/7/2015
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Basic Requirements

VENTILATION DUCTWORK

« Fan housings and inlet grills must be sealed to
ceiling or wall

* Duct runs over 8 feet must be a smooth wall
material

» Ducts in unheated locations must be insulated

» Fans must be connected to ducts with mechanical
fasteners

* Joints & connections must be air sealed

4/7/2015
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Basic Requirements

BATH FAN SELECTION

» Must be rated for “continuous duty”

» Must not exceed 50 watts
* As listed by manufacturer
* Fan power only, not lights, heater, etc
* Fans under 20 watts available
* Must be no more than 1.5 sones
* Fans under 1 sone available
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Basic Requirements

WINDOW EFFICIENCY

« The average area-weighted U-value of windows
may not exceed 0.32

« Skylights may not exceed U-0.55

4/7/2015
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Basic Requirements

HOT WATER PIPES

* Mechanical system piping in unconditioned spaces
capable of carrying fluids above 105 degrees F
must be insulated to a minimum R-3

« Applies to space heating pipes only, not domestic
hot water
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Basic Requirements

LIGHTING EFFICIENCY

« At least 75% of lighting fixtures must be high-
efficiency lamps
« CFL or equivalent

4/7/2015

56



Basic Requirements

SYSTEM SIZING

« Heat load calculation must be done
« Manual J or other approved methodology

« Air conditioners and heat pumps must not be
oversized by more than 15%

» Fuel-fired appliances must not be oversized by
more than 40%

* Or use smallest available unit

4/7/2015
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COMPLIANCE METHODS

“Fast Track” Method
Software Method

Home Energy Rating

4/7/2015
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@ FAST TRACK METHOD

Advantages

« Simplest method

* Minimal calculations

* Low cost (do it yourself)
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@ FAST TRACK METHOD

Drawbacks
* Least flexible, limited types of homes
« Glazing area cannot exceed 20% of wall area
« Cannot use for metal framing in exterior walls

 Must comply with conditions
Attic hatch insulated equal to attic floor
Basement wall insulation full-height
Specified depth for slab, crawl space insulation
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@ FAST TRACK: PROCESS

Tahle 4-1
Freformance Roguiremends
Single-Family and Multi-Family Homes ~ Fast-Track Method
Compomeni Basz Package Sioped Ceiiing Alternaltve
1. Caling R-Value 4% -3
1. kbsve Grade Wall B valne R-20or B-13:5 R-I5
3. Fix F-valee E-30 B-30
1. Buiemeptmawl Space Wall B-ralie E-15 R-15/2
3. 5lah Edgr R-vale R15.4 L F-15, 4 ft
&. Hemied Shabs R-vafine E-I5 B-15
7. Windirw and Doar Uovalee [k $32
8. Eheyllghl U-valuae [ [
5. Masimum Glazing Ara I %

Naic, B-vabam el APUT. sl b g’ ko v prosi than e valam showr. 1 -vabuss i pharic s fage mad S rpaal i o ot
valum chrwT.

A Thermal Vahses: Use henoniml Benmal vale lsied by
ihe mawbrieer. [T Lhe bome's design pectiies 2 menpoment
That o b cifiore©] ihermal values Lo, -3 celingand
R cxfing). an averagg B vase mist be cilcabiad for
comparison, (Sa: Sedion 353

E Wall E-Vahess: "1 3+ 5 mare B- 13 arly nudalon plas -5

insabaied sheathing, I dnucieral sealhing covers & pecenl

orlemsof the erierior, inedatng shexiting b oot
wher sinucteral shoafh ing bs el If ructaral sheaihing
coven; maore: than 5 peer of erierior. snacurl shesthing

sholl b sppiemented WY msutaiod sheafhing of 2 ke R 2

Window -Values: Window U- vl & [ erge U rle

forall glwing indeding windmes, soylighix. nd sidingad

pati doors. {5 Section 3.5 o cioutai erge U -l )

Window and Door Exemplions: You Qn esdsde 5pio 15

st et of izl Rerestration anea from e Gcuation of

average: L-valuz forwindows and oo door (up io 24 square

T from Lhe caioubrfion of average L v foe doors

Dt Thermal Vahss: Soe Agpendis 5. Rl ard soped

ofling Bl meme sowio) e However I 2 raid

trisa b el 26 shiw I Figere B-1 [Appendds E) B-mis
iy be wited ioR-31

Cofings Witk Altics: For ciings wifioel Stk gaces
(o cofoge, K30 i alived for g ko 500 S ek o
3046 o e okl st cofing s, Whlchowar Bl

]

m

iy i &l "Rl Aa

© Coilings Wil kitics: For cilings with 2iiic space, B H b
o i sy (e requTmeT] K B9 wherserthe full
heght of imcomprened B3 bt edends o the wall
top plake al the mves

H Sab Fdwe Incalation: Sab adge imulalion mesd exiend §or
2 o biration of depth and wid L e £,

I Basymml/Crawispace R-Valees *|5007 meam i 15
ontineoes fsbied sheathing on [he brieron on eno
ol home @ R- 21 crly Insuation 3l Lhe interior af e
EErmen! will. "1 5707 & aowed i be e with B- 12 GvEp
irsetation on the: inlerior of Lhe baserend wall pls B
oniineoes: fyssbiod sheathing on fe iierion or sierior
ol homa Crawispar: ‘wall inssbiion mes cower fhe i
heght of Lhe wal-and aviend o2 fepih | 2" below prade and
e wall innlation mast cwes Dz Tl hedght of (ke
EEcme wil

| Habches: dcvem haiches and doors masd be insabiiad b lhe
sxra: kvl 2s the sermoending nrbos

B Uncondithoned Spaces: Conpones (b anckes
encrexdiioned graces 4o ol nea in be masdend.

L Haied Slabs: & 15 Inmiation = eepered bereath iz il
st o bl abe.

M Thermmad Vaie That Da Nal Apply- Imor hi als b

iz table i Lhe bufiding component b: ot pari of e bome
L. I Ihem are: o sioped coflings, Sgrone b valies),

obeler i cier koraltock

Calculate glazing percent area

Find the right Fast Track table for
your building type

Choose desired package

Complete and file Certificate after
building is finished
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Fast Track Method

GLAZING PERCENTAGE

THE ONE MAIN CALCULATION FOR THE FAST TRACK METHOD

124 perim x 18 (includes 2 band joists) = 2232 sq ft gross wall
16 windows x 15 sq ft = 240 sq ft
4 bmt windows x 4.5 sq ft = 18 sq ft

» Total window area = 258 sq ft A
T 18
o 258/2232 =.116, or 11.6% ﬂ m Y
A -
= = 4 |
\
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Fast Track Method

FOUNDATION INSULATION

* For tables, basement wall insulation must extend
from the top of the wall to the floor

4/7/2015
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Fast Track Method

CRAWLSPACE INSULATION

* Vented crawlspace:
* The floor above a vented crawlspace must be insulated
 Must be separated from conditioned basement

« Unvented crawlspace w/ wall insulation:

« Wall insulation must go from top of wall to at least 12”
below grade
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Fast Track Method

CRAWLSPACE WALL INSULATION

& T “a” must be 12”
minimum (inside or
outside frost wall)
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Fast Track Method

SLAB-ON-GRADE FLOORS

¢ Insulation is required when top of slab is:
« At or above grade
e Less than 12” below grade

¢ Insulation requirement applies to walk out portion of
conditioned basement (includes unheated basement
below an uninsulated floor)

* Insulation depth (or total of depth + width) must be at
least 48”
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Fast Track Method

SLAB INSULATION--EXAMPLE 1

“a” must be 48” (inside
or outside frost wall)
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Fast Track Method

SLAB INSULATION--EXAMPLE 2

4/7/2015

a+b must total 48” (other
configurations possible)
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Fast Track Method

FLOORS

¢ |If exposed floor (over outdoors):
e Celling R-values apply

¢ |If over unconditioned space (basement,
crawl space or garage).

* Floor R-values apply
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Fast Track Method

ATTIC INSULATION AT THE EAVES

» Table assumes diminished insulation at eaves
* R-49 required

* If full R-value extends to above outside face
of exterior wall, only R-38 required
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Fast Track Method

RAISED TRUSS EXAMPLES

Raised rafter ==

(engineered) (ZW :
)

4/7/2015
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Fast Track Method

OTHER CONDITIONS FOR TABLES

* 1% of window area and up to one door exempt
from U-value requirements
« Still must include square footage in glazing percentage
« Allows use of decorative window or door
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FAST TRACK TABLE

Fast Track Method

Prescriptive Requirements

Single-Family and Multi-Family Homes ~ Fast-Track Method

Component Package 1 | Package 2 | Package3 | Package4 | Package 5

1. Ceiling R-Value R-49 R-49 R-28 cont. l:'{f; 2}:;: R-49

2. Above-Grade Wall R-value R-13+10 R-25 R-21 cont. R-20 cav. 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, 4t. R-15, 4ft. R-15, 4ft R-15,4ft R-10, 4f

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 (.55 (.55 0.55 0.55

9. Maximum Air Leakage 3 ACH50 3 ACH50 3 ACH50 3 ACH50 3 ACH50

10. Maximum Duct Leakage 4 CFM25/ 4 CFM25/ 4 CEM25/ 4 CFM25/ 4 CFM25/

100 CFA 100 CFA 100 CFA 100 CFA 100 CFA
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FAST TRACK TABLE - STRETCH CODE

Prescriptive Requirements
Stretch Code ~ Fast-Track Method
Component Package 1 | Package 2 | Package 3 | Package4 | Package5
1. Ceiling R-Value §:$ :E 1; aﬂiﬁiiﬁ amifilu—tlﬁl R-28 cont. ath'lifﬁf:.]—rlﬂ
slope slope slope
2. Above-Grade Wall R-value R-13+10 R-25 cav. R-20 cav. R-21 cont. R-20+10 %
3. Floor R-value R-30 R-38 R-38 R-30 R-30 ]
4. Basement/Crawl Space Wall R-value R;_? ;fil‘;'; lei’ ; 3?8; Rl_i? ; filé'j R]i? ;f;l:;'f R;; ch:vt:f
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 3 ACHS50 3 ACH50 3 ACH50 3 ACHS50 3 ACH50
10. Maximum Duct Leakage 4 CEM25/ Inside thermal | Inside thermal | Inside thermal | Inside thermal
100 CEA boundary boundary boundary boundary
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@ FAST TRACK: ]

HINGS ']

Fast Track Method

'O REMEMBER

Glazing area percent of gross wall area

* Must also include windows of conditioned basement (even
if the wall they are in is not considered above-grade) and

skylights

Floors over outside air use celling R-value

Meet conditions of the table

4/7/2015
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Advantages

e Easy to try variations, update changes

Ty e;’?\
@

‘ )

Reduces calculation time and errors

Use for wide variety of designs

Do-it-yourself, with basic computer skills

Generates report automatically
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Software Method

DEFINITION: BUILDING ENVELOPE

Components that separate conditioned
spaces from outdoors, or from unconditioned
spaces
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Software Method

MEASURING BUILDING COMPONENTS

* Gross wall area: exterior dimensions, including windows
and doors; including band joists between insulated walls.
Includes slopes within 30 degrees of vertical.

* Window, Skylight, Door: use rough opening size

« Basement walls: Treat each walll separately. For
conditioned basements, walls that are mostly above
grade are included with the other above-grade walls

4/7/2015
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Software Method

BASEMENTS

 Conditioned -- heated basement, or unheated

basement below an uninsulated floor:
» Foundation walls must be insulated
e Ducts and pipes do not need insulation or sealing

 Unconditioned -- unheated basement below an

iInsulated floor:

 Foundation walls need not be insulated

* |nsulate walls of basement stairs, stairs to second floor
 Insulate ducts and pipes
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Software Method

MEASURING CONDITIONED BASEMENTS

* Include foundation walls that are 50% or
more above grade with other exterior walls

* Foundation walls that are more than 50%
below grade, are considered “basement
walls” (lower R-value requirement)

* |If the basement is conditioned, include all
windows and door areas from basement

walls

4/7/2015
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Software Method

WALKOUT BASEMENT EXAMPLE

A, B and C are “basement walls” (mostly below grade)
D is added to “gross wall area” and insulated as such
Slab edge insulation is required for exposed edge at wall D

Wall A
Wall B = -~

Wall C

D (wood frame)

o - =
B .
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Software Method

SOFTWARE METHOD: THINGS TO
REMEMBER

Use gross ceiling and wall areas

Different R-values within the same component
type are entered separately

Include all basement windows and doors in a
conditioned basement

Enter access hatches as separate areas if R-value
Is different from surrounding area
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v« HOME ENERGY RATING

Advantages
« High degree of flexibility
« Calculations done by energy specialist

 Gives credit for air sealing and passive solar gains (can be
easier to pass)

Drawbacks
« Complete building design required

Can pay for the rating, but most are done as part of
Efficiency Vermont’s Residential New Construction
program
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v HOME ENERGY RATING: PROCESS

Send in sketch or plans with dimensions, fill out sheet
with insulation, heating plans

Review report, decide on any changes
Two Inspection, one pre-drywall, one upon completion

Final report includes energy code certificate, filled out
and ready for signature
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2011 Vermont Residential Building Energy Standards (RBES) Certificate

‘This certificate is for projects started on or after October 1, 2011.
Before completing this form, refer o the instructions in Section 720 of the Energy Code Handbook (3nd edition).

Act 150 Permbi E Prmmnﬁmhm

[0 Single Family [J Renevation
O Multifamily O Alterztion
O logHome [ Repair
# Condtiomed &g Pt # Bedroams 0O Addition

Property Address {Strees, ity ZIP Code)

Beciric Ukility serving Shis address Corsiractios START Dl Cosstrection FINIEH Dase

#lets # Slorks:

Foundatins Trpe: [] Bemest [ Qa0 Grde [ Crawd Space

Thermal Envelape

R Basement | Coawl Space Wills Baement Insulation Depth (ft} U.___ Basement Windows [ NFRC [0 Defauk
R ____ Unieated Slab B F.nmm’mtﬂ.‘d!plaﬂ R___ Sl:pedl'.‘d.llp —t N

R Heated Sabs Be_____ Above-Grade Wall R____ Pt Ceilings: Arra (5q Pa)

B Peimeter Sah Edge U Doors [] NFRC [ Defanit U_Sl'r;'p]s [ HPRC [ Defzult

I Windows [ NFREC [] Defuk B Asic Acress Haich | Doar

Air Sealing Versiedby: [ Testing ACHs0 FMso [0 Visual Inspertion

Yentilation System [ Exhast [ Balancsd MrPiow: _ CFM [ Raied [0 Measured

Mechanical System Calcolation Method: [ ADCA Mezual | th Edftlon Otker:

Prizary Heating System S (Biod) Premary Central Cocking System Sire (Bluk) O NA

\Caloulated Heat Loss (Beh)
AFUE or HSPF Bficiency
O Pog=mikle Thrmorat

Caloulated Heat Gain (Beh}
SEER or (0P Efficency
[0 Heat Pump Sepplementary Heat Costrol

Ducts [ Ducts located within condssnnead space

R Supply Ducts Locatien Dot Tightress (CFM @ 25 Pa)

E Retom Ducts Location Test Performedat [ Bogga-l [] Posl-amsiraction
Combestion Safety [ Spellage sssting comchacted o= chimney-vented squpment

[ Pereplaces tave gasketed doors with axmpresion dosise
[ Extersor atr supply rquir=mens: met for sobid fiee-burmesg applances sd Sreglacs:

(ither [0 Mechanical System Fiping, B-3
[ Circulating service hot water piping, B-3
[ Aotomatic o Gravity dampers
[0 Antomatic controls for snow.meh spsiems

[ Accessible on-off switches for pocl heaters

[0 Amomatic time switches for pool heaters

O Peal cover for all heated ponls

[0 50% of lamps in permanently installed fxtures are high eficancy

Compliznce Method Used [ Fast Track O REScheck Software Maxi=um [ Your UA:
[0 HomeEnergy Haling  Rasiog Seove: Rated by:
I cartify 1o {i0wmer) that the ahowe information is coreect and that the premises listed HAVE been construcied in
accordance with the Vermont Besidential Building Standards (REES) created under 21 V5 A § 266
Signature: Frint Mame-

Company: Phone: Diate:

11 Y24 § 256 pequeres ths certticate lnhel 1o be permanendy atfxad o e tside dectral service pezel or kestmg o moling epoyment or nearby tx a wtble iocation.
Coptes aloe =t Be prowidad withes 30 doys Scliowing e ale of the property, 1o 1] the Dept. of Pablic Service, Plzning b Ezergy Resveros Devision, 112 State 5t
Montpedier, ¥T 05602, and 2} the tovn derk of the bows where the property bs locaied. NOTE Moncompliance with REES may rewl k= action for dmages pader 21 WAL
§ 266 This label does not specty all 2011 RBES requiremenss. (UESTIONS? CALL THE VT DEPT. OF PUBLIC SERVICE: BI2-828-E11.
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THE CERTIFICATE

Provides:

 Detalls about the house

e Builder’s word that house
meets code

Fill out & file

 Post in house, file with town,
copy to state
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CERTIFICATION

« Certificates are available from Energy Code
Assistance Center, others are acceptable if
substantially similar

* Must be sighed and posted on or near heating
or cooling equipment or electrical service panel

» Copies must be sent to the Department of
Public Service, and recorded in the town land
records within 30 days of completion
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OWNER-BUILDER DISCLOSURE
STATEMENT

* Very similar to certificate

« Must meet certain conditions to qualify
« Owner must actually be in charge of construction
« Owner must live in building

 Owner must disclose non-compliance (with details) to
potential buyer, and file Owner/Builder Disclosure Statement
with DPS and town land records within 30 days of sale
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SUMMARY -- WHAT'S REQUIRED?

« Basic Requirements
* Performance Requirements -- Three Methods

@ “Fast Track” Method
Software Method
“¢« Home Energy Rating

» Certification

4/7/2015
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RESOURCES

- Efficiency Vermont

* Residential New Construction program

« Home Performance with ENERGY STAR

* Vermont Green Home Alllance

 LEED for Homes, Vermont Builds Greener, National Green

Building Standard, Passive House

4/7/2015
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ENERGY CODE ASSISTANCE CENTER

 Information on products and techniques
« Copies of handbook, certificates, software
» Referrals to other programs

1-855-887-0673

Thanks to LaValley Building Supply for hosting today
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