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Montanahomebuyers appreciate the comfort and warmth of the energy
efficient homesbased onthe energy code. All new houses in Montana
must meet the minimum requirements of the 2012 International Energy
Conservation Code (IECC) withe Montana amendments. This
publication is a breif summary of the Montana residential energy code
that took effect on November 7, 201Zhe previous state energy code
was based on the 2009 IECC. The differences are significarg.
document was produced to assibuilders and designers in complying
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Major Changes to the Energy Code

A
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A

More efficient windows (from 0.33 to U0.32)

More efficient skylights (from 10.60 to U0.55)

More efficient crawlspace walls (fromI/19 to R15/19)

Mandatory wholehouse pressure tegEffective 11/07/15)

Mandatory thermal envelope tightness checklist

More stringent duct leakage test

Mandatory wholehouse mechanical ventilation

Mandatory 75% higtefficacy lamps
RESChef¥will now bea littteé¢ 6 SG G SN GKIFy O2 RS«

Major Montana Amendments to the 2012 IECC
A Wall insulation requirement is unchanged a2Rin the cavity or

A

R-13 in cavity with 5 continuous sheathing. (2012 IECC without
amendment requires 20 cavity with F5 continuous sheathing.)
Maximum House Air Tightness is unchanged at 4 ACH50. (2012

IECQvithout amendment requires 3 ACH50.)
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A Building cavies may be used as return ducts. (20
amendmentwould prohibit this practice.

A DHW distribution pipe requirements reflect minimal changes.
(2012 IECC without amendmergiquires R3 insulation in anuch
greater number of circumstances.)

%
12 |IECC without

=

What Buildings Must Comply with the Residential Energy Code?

Residential buildinggheir sites,and related equipment and systems
Detached oneand two-family dwellings

Multiple singlefamily dwellings

Townhouses.

Group R2, R3, and R4 buildings less tharofir stories in height

X X X X X

Additions, alterations, renovations, and repairs, asellwas new
construction must comply with the energy codéneTenergy code is not
retroactive. Unaltered portions of the original building do not need to
comply. A good rule of thulmis that if it is new then it has to meet the
energy code. However, there are several exceptions. Storm windows
installed over existing windows do not have to meet the energy code, nor
do glassonly replacements. The residential energy code also applies
when there is a change of occupancy that results in increased energy
demand and when unconditioned space becomes conditioned.

Building Envelop Compliance Paths

The energy code includes a set of mandatory requirements that are
applicable regardless of the lding envelop compliance path followed.
There are a number of building envelop compliance paths provided in the
code but only the two most commonly used paths will be discusse@. he
The paths not discusseprovide greater flexibility but are also more
complicatedfor demonstraing compliance.

The most familiar but least flexibEmpliancemethod is theprescriptive
Rvalue Method which is based oifable R402.1.1 in the codélhe next
most commonly used compliance method is thetal UA Alternative
Method which is based orlable R402.1.3in the code thatis made up

MontanaHomebuilder BriefResidential Energy Code 3



TN Mg

entirely of U-factors This second methodllows tradeoffs between the
different building envelope componentnd is more commonly referred
to as RESChelkafter the free USDOE softwarten used with this

method. RESChel¥ is more flexible than the RValue Method and is

often the preferred option for mass wakuch as in log construction.

Total UA (RESCheck™) Compliance Alternative R402.1.4

Total UA Alternative Method _q
allows tradeoffs  beween N 4

different envelope components.
For example the walls of a
particular building may not meet
the Rvalue Method minimum
requirement, but if the windows RESCheCk"‘
are better than code the
enveloe as a whole  may [k At
Comp|y_ In this methoﬁ each Technical Support: www.energycodes.gov/help/helpdesk.php
area Of the envelop Wlth a Energy Efficiency and Renewable Energy - U.S.Department of Energy
different thermal characteristic is

multiplied by itsassociated areaé 26y fw@l-{ﬁi‘ﬁ" gy
l.:.l

in square feet. The sum of all U ” N .
products (Ufactor x area) for the ULYKKGooPSY SNHE

proposed building is compared to a building based on the code maximum U
factors. If the UA total of the propes building is less than the UA of the cede
based buildingthen the building complies. RESCHé&tkoftware uses the Total
UA Alternative method to demonstrate building envelamempliance.

Installation Per Manufacturer’s Instructions (R403.2)

All materials systems, and equipment must be installed according to the
YI ydzZFl OGdzZNENRa AyadlrfttradAazy AyadNHzOi
the code.

R-Value Method Envelope Requirements (R402.1)

The Rvalues listed are for insulation onlgnd do not inclue other
structural componentsAll materials, systems, and equipment must be
AyadlrfttSR Ay FO0O2NRIyOS gAGK GKS
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Prescriptive R-Value Compliance Method Table R402.1.1

U-0.32
Skylights U-0.55
Ceiling R-49/R-38

el B=EMERYE] R-21 or R-13+

Mass Wall R-15/R-20

R-30

Basement Wall R-15/R-19

R-10, 4'

O EEAEl R-15/R-19

2
5
[
9
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R-38 if uncompressed insulation extends
over exterior wall top plate. Where there is
not enough space to achieve required R-
value, R-30 is allowed in up to 250 sq. ft. ¢
10% of the insulatied ceiling area, whiche
is less. Insulation markers with at least ont
inch sized numbers facing the attic hatch ¢
required at least every 300%of attic space.
Attic access hatches and doors must be
weather-stripped or sealed and baffled.

irst value is cavity , second value is
ontinuous insulation.

Use second value when > 50% of R-value
on interior.

Insulation that fills cavity (R-19 min)
complies. Insulation must be in contact wit
the underside of the floor sheathing.

First value is continous, second value is fo
framing cavity

From top of slab for 4 ft continuous vertica
horizontally, or combination of both. R-15 i
radiant heat is installed in floor.

First value is continous, second value is fo
framing cavity
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Eave Baffles R402.2.3 T e o

X

X

Insulation wind baffle ——

For airpermeable 2 minimum space
insulation in vented attics e
a baffle must be installed ~ memormne
adjacent to thesoffit and -
eave vents | =
Baffle mustmaintain an i
opening equal to or sofftvent
greater than the size of the
vent

Baffle must extend over
the top of the attic
insulation

Baffle maintains the ventgaceand helps prevent ice dams

—— Consider increasing depth of
insulation by using deeper
trusses or oversized (longer)
trusses

“—— Caulking or sealant

Source: USDOE Buildingciinologies Program, Introduction to
Building Systems Performance: Houses That Work I

Slab-on-grade Floors R402.2.10

X
X

X

Applies to slabs floors less than 12 inches below grade

The insulation extergl4 feet by any combination of vertical and
horizontal placement

R10required for unheated slabs (no embedded heatglgments)
R-15 required for heated slab(leated slalsinclude air othydronic
heat distribution within orunder the slabp

Slabon-grade insulatioomustextend downward from théop of the
slab on the outside minside of the foundation wall
Insulationextending away from the building must be protected by
pavemern or at least 10 inches of soll

The topedge of the insulation installed between the exterior wall and
the edge of the interior slab may be cut at a 45 degree angle.
Exposed insulation shall heva weathefresistant protective covering
extending at least 6 inches below grade level.
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Bevel Cut

Flaghing
~

Protectionfi Slab
Board

Crawlspaces (R402.2.10)

ThelRCallows either vented or unvented crawlspaces. If the crawlspace
is vented, the floor must be insulated. If theaerispace is unvented, then

the crawlspace walls must be insulated. The IRC goes on to allow two
design options for an unvented crawlspace, either mechanically vented or
minimally conditioned (a soalled minibasement).In either case, the
required air flav is specified by the code and an air pathway to the house
common area is requireflsually a transfer grill)t is critical to minimize

the entry ofradon, moisture, and other soil gases into the horRer that
reason d unvented crawlspaces mustclude:

X Acontinuous Classviapor retarder at exposed earth

X Vapor retarder(such as 6 mil polyethylena)ust have a stinch
overlap that is sealed or taped

X Vapor retardemust extend six inches up the stem wall where it is
attached and sealed
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Unvented Crawlspace - Two Design Options

| 2y GAGHRBGERE OEGS 2y RA O MAY § RizL
A 1 CFM/50 SF Crawlspace Area A 1 CFM/50 SF Crawlspace Area
A Air Pathway from Common Area A Air Pathway to Common Area

_ Transfer Grill
Trarsfer Grlllw Supply Air

— Exhaust Fan

Mass Walls R402.2.5 (including log construction)

Mass walls are
above grade walls
of concrete,
concrete  block,
insulated concrete
forms (ICF), solid
brick, earth, solid
timber, and bgs.
R-20 applies when

more than half 5 |

the insulation is R-15 If More Than Half of R-20 More Than Half of
on the interior of Insulation on the Exterior Insulation on the Interior

the mass wall. Log walls use mass wall requiremétgehaps the easiest
path for log home compliance is usiRESChecK software. The screen

EXTERIOR
EXTERIOR

shoton the next patds from the software and illustrates how the program has

features spedically for log buildings.
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Sample RESCheck™
Software Screen
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Comgliance Pase: Nacus | R YourUa | 34 02 % Bater Than Code

Air Leakage R402.4

In the previous edition of the energy code, a home could comply with air
sealingby either a blower door tes{maximum leakage 4ir changes at

50 pascals) or by comphg with the Air Barrier and Insulation Installation
GrotSe® ¢KAa (GlFrofS Aa 2FGSy NBTSNN
code, a home must pass a blower door tastwell ascomplying with the
visual checklist. The mandatory blower door test tookeffect on
November 7, 2015The Air Barrier and Insulation Installation table is
included on the next page. Several of the requirements are then
illustrated with photoson the following pages

Blower Door Test Air Barrier &

<=4 ACHS50 Insulation
Checklist

Air Changes Per Hour at 50 Pascals (ACH50)

This is the number of times that the total volume of air in a house is
exchanged for outside air each hour. A blower door depressurihesna
to 50 pascals with reference to outside. The air flow through the fan is
used to calculate the ACH50.
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Air Barrier and Insulation Installation — Table R402.4.1.1

X W NA Component Criteria

A

A

A

Air barrier and
thermal barrier

Ceiling/attic

Walls

Windows, skylights, and
doors
Rim joists

A continuous air barrier installed in the building envelope.
Exterior thermal envelope contains a continuous air barrier.
Breaks or joints in the air barrier sealed.

Air-permeable insulation not be used as a sealing material.

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

Access openings, drop-down stair, or knee wall doors to unconditic
attic spaces sealed.

Corners and headers insulated and the junction of the foundation a
sill plate sealed.

The junction of the top plate and top of exterior walls sealed.
Exterior thermal envelope insulation for framed walls installed in
substantial contact and continuous alignment with the air barrier.
Knee walls sealed.

The space between window/door jambs and framing and skylights .
framing sealed.

Rim joists insulated and include the air barrier.

Floors (above-garage and Insulation installed to maintain permanent contact with underside o

cantilevered floors)

Crawl space walls

Shafts, penetrations

Narrow cavities

Garage separation

Recessed lighting

Plumbing and wiring

Shower/tub on exterior wall

Electrical/phone box on
exterior walls

HVAC register boots

Fireplace

subfloor decking.

Where provided in lieu of floor insulation, insulation permanently
attached to the crawlspace walls. Exposed earth in unvented crawl
spaces covered with a Class | vapor retarder with overlapping joints
taped.

Duct shafts, utility penetrations, and flue shafts opening to exterior
unconditioned space sealed.

Batts in narrow cavities shall be cut to fit, or narrow cavities shall be
filled by insulation that on installation readily conforms to the availe
cavity space.

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

Recessed light fixtures installed in the building thermal envelope s
be air-tight, IC-rated, and sealed to the drywall.

Batt insulation shall be cut neatly to fit around wiring and plumbing
exterior walls, or insulation that on installation readily conforms to
available space shall extend behind piping and wiring.

Exterior walls adjacent to showers and tubs shall be insulated and
air barrier installed separating them from the showers and tubs.

The air barrier installed behind electrical or communication boxes ¢
sealed boxes installed.

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

An air barrier installed on fireplace walls. Fireplaces have gasketec
doors.
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Source: The photos on gas 1719 are courtesy of the Northwest
ENERGY STAR Homes Program and its contractor Advanced E
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Recessed light fixtures installed in thermal envelope
air-tight, IGrated, and sealed to drywall.

—
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Utility penetrations opening to exterior or unconditioned space must be
sealed.

Exterior walls adjacent to showers and tubs insulated with
air barrier separating them from the shower and tubs.

| 48

MontanaHomebuilder BriefResidential Energy Code 13



House Tightness Testing R402.4.1.2

House tightness is measured byblwer door test In a blower door testan
exterior door is fitted with a nylon skirt with an opening for a large fan. For new
construction it is most common to perfem a depressurization blow2r door
test. The blower door
exhausts air from the
house until the home has ¢ ‘
negative pressure of 50 P
with reference to the
outside. The amount of air 7
that flows out of a house is
equal to the amount of air o (—)
=)
=

4

4 ACH50 May

that leaks into thehouse
through the envelope and
exterior ducts A dgital |  Airln=Air Out
manometer is used to !
measure the pressure
difference and the air flow
out of the fan.

IO T e

Blower Door Test

The blower door test
procedure includes
closing all exterior doors
and windows and
disabling all combustion
appliances and exhaust fans. Th
air- flow measurement at 50 Pa is
then used to calculate the air | =
change rate for the house. While y | =

the blower door testing process is e

not complex, it takes care to J ;
properly set up the house and

configure the digital manomete =
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Systems Section R403

Programmable Thermostats R403.1.1

X
X

X

Programmable thermostats areqaired on forced air (furnaces)

Must be able to set back or temporarily operate the system to
maintain temperatures down to 58egrees or up to 85 degrees

Must be initially programmed with a heating temperature no higher
than 70 degrees and a cooling temperature no lower than 78 degrees.

Duct Insulation and Sealing R403.2

X
X

X

X
X
X

Supply ducts in attics must be insulated to at lea$t R

All other ducts must be insulateatR6 if outside the thermal

envelop

Duct insulation is not required if the ducts are located insioe
building thermal envelope

Ducts, air handlers,nal filter boxes must be sealed

All ductsmustbe sealed with mastic or Uisted tapes

Most duct mastiananufacturers specify that mastic should be 1/16th
inch thick, &#out the thickness of a nickel

Duct Tightness Testing R403.2.2

X

X

Ducts do not have to be tested if the ducts and air handler are
entirely within bulding thermal envelope

The ducts may be testkeither at the postconstruction or rough
stages

If tested at Postconstruction, either the total duct leakage test or the
duct leakagédo the outside test may be used

The duct tightness limit is the same for both tests, 4 cfm per SF when
tested at 25 B.

If air handler is not installed at the time of the test, total leakage
must be equal ter less than 3 cfm per 100%#f conditioned floor
area.
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Two types of duct tightness testing ar
allowed by the Montana energy cod@&he
total duct leakagetest measures the duct
leakage from the entire duct syste
regardless of whether it is located inside ¢
outside the conditioned space. To conduct
total duct leakage testall supply and return
registers are sealed. The duct tightne
tester fan is attached at the air handler cablnet or the return register nearest
the air handler.

Supply and Return
Registers Must Be Sealed

Air Handler

Total Duct Leakage Test

Theduct leakage to the outsidéest is more complex because the blower

door fan must also be used to pressurize the house to 25 Pa with

reference to outside. The duct tester fan is then used to bring the

pressure irthe duct system to zero with reference to the house. Since air

requires anopening and gressure difference to flowthe duct leakage

to the outside testeliminates air leakage within the house from the test
MontanaHomebuilder BriefResidential Energy Code 16



results (since duct pressure is the same pressure as the house).

Therefore the only leakage measured with the duct tester fan will be
outside of the conditioned spac

Duct Leakagéo the OutsideTest

Building Cavities as Ducts R4.3.2.3

X Building cavitiesnaynot be used asupply ducts
X Building cavitiesnaybe used ageturn ducts(Thisisa Montana
amendment, as théECC prohibitthis practice)

Source: USDOE Building Energy Codes Unive
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