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O energy codes drive
technology’’
Or
Does technology drive
energy codes”?
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Montana Energy.ode vs. 201IEECC

AFrame walinsulation requirementinchanged (2012 IECC
requires added R5 insulation sheathing)

AMaximum housair tightnessunchanged at 4 ACH50
(2012 IECC is 3 ACH50)

ADuct leakage to outsidest allowed

AMay use building cavities as retudncts inMontana but
not in the 2012 IECC

AMost DHWdistribution pipeinsulation requirements of
2012 |IECC not adopted in Montana




Definitions

Residential Building

ADetached one and two family
dwellings

~ 1 AMultiple single family dwellings

‘L bd  and townhouses

i 4 AGroup R2, R3, R4 <= 3 stories

IN height




ECC
Does Residential or Commercial Apply”?

Apartments N this 3-story mixead
occupancy building

Apartments vvouldl the Qommgrmal
or residential sections
apply to each floor?

Office/Retall



ECC
Does Residential or Commercial Apply”?

Condominiums In this 4-story mixed
occupancy building
would the commercial
or residential sections
apply to each floor?

Condominiums

Condominiums

Office/Retall




Additions, Alterations, Renovations, and Repairs

Additions- Treat y R101.4.3
as a stanehlone L |
building or with 4&:

=
Alterations, Renovations, & Repairs where
cermit Is required. Notéhe exceptions!
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Mandatory Provisions =

Prescriptive

AR Value Performance
AU-Factor Alternative
AUA Alternative



Certificate (Mandatory)

ENERGY EFFICIENCY CERTIFICATE

Address:

City: State: _MD Zip Code:

RESIDENTIAL COMPLIANCE PATH

(Only One Shall Apply)
Prescriptive R O  Prescriptive U O
Prescriptive UA O Performance O
COMPONENT VALUES

Ceiling R or U-value:

Wood Frame Wall R or U —value:

Mass Wall R or U -value:

Floor R or U/ -value:

Basement Wall R-value:

Slab R-value: Depth:

Crawl Space R-value:

Fenestration U-Factor: SHGC:

Skylight U-Factor:

Ducts Outside of

Thermal Envelope R-value: Supply R-8 O Other R-6 O

Building Envelope Air Leakage: Air Changes pgad®ur
Max 3)

Duct System Air Leakage: cfm per 100sf

Rough In Testing: ©  Post Conctruction Testing:Z
Heating System Efficiency:
Cooling System Efficiency:
Water Heating Efficiency:

Gas Fired Unvented
Room Heater:

Electric Furnace:
Baseboard Electric Heat: O

This Certificate is based upon based upon Section R401_3 of the
2012 International Energy Conservation Code and Section N1101.16
of the 2012 International Residential Code. The Certificate shall be

posted on or in the electrical distribution panel.

Place on electricadanel

i

@

@

=

]

3

o

pu iy

=

[7a}

==

&

©

a
e
@£
=%
E
=]
o
o
=
@
g
K-}
i

P —

]

o gz
@
£=

5 =

- o
@
=
=
=
8
=
p=4
2
=
@
E=1

-'l_‘D' i

£ &

= o

= =

@ =

2 =]

—_ (4]

R-Values
U-Factors & SHGC
Envelope Air Leakage

Space Conditioning
Efficiencies

Duct Tightness Test
Building Tightness Test
Duct RValues

Builder Signature
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Btu/Deg F/SF

80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

0.00

Not All Rvalues Are Created Equal

Reduced

Heat L 0SS
R1to R2 50%
R10 to R1L1 9.1%
~2U 10 49
- 31 1.1%
~0) 10 R4 06%
R50 to R51 .04%

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71

R-VValue
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GLAZED MASS BASEMEN SLABR-

CLIMATH FENESTRA SKYLIGHT FENESTRATI

ZONE | NU-FACTOR| U-FACTOR

R402.1.1
Aawan g _ _ 10/13 10,2 ft 10/13 Table Of walue S

5/13

5 and

Marine 4

15/19 10,2 ft 15/19

wmawrem and U-Factors

15/19 10,4 ft 15/19

FRAME MASS BASEME SPACE

0.50 075 0035 0082 0197 0064  0.360 R40: 2 1 3
0.40 065 0030 0082 0165 0064 0360 0477 . .
0.35 055 0030 0057 0098 0047 0091 0.136

4;:;:? 0.35 0.55 0.026 0.057 0.098 0.047 0.059 0.065 I ab I e Of U FaCtO rS

5 & Marine 4 0.32 0.55 0.026 0.057 0.082 0.033 0.050 0.055

6 0.32 0.55 0.026 0'054 0.060 0.033 0.050 0.055

0.32 0.55 0.026 0.048 0.057 0.028 0.050 0.055




Calculating Assembly-EActors

R-Value
R-Value Cavity Framing

e—Inside air film 0.68 0.68

»— Gypsum board 0.45 0.45
&—————— Cavity insulation 21.00 ...

o——F—p Ppé¢ { GdzR ... 6.80

Exterior sheathing 0.50 0.50

Exterior siding 1.00 1.00

Outside Air Film 0.17 0.17

Total R-value 23.80 9.60

U-Value 0.042 0.104

Area Fraction 0.80 0.20

Area Weighted U-Factor = (Arealx Ul) + (AregZ,.+ Area?)

Area Weighted U-Factor = (0.8 x 0.042) + (0.2 x 0.104) = 0.C
Area Weighted R-Value = (1/.054) = 18.38



Compliance Paths R402.1.4
S

EQUIVALENT U-FACTORS®
CLIMATE FENESTRATION | SKYLIGHT CEILING AME | masswaLL | rFLooR i T~
o ZONE U-FACTOR UFACTOR | uFAcTOR |  MELL | UFacTOR® | w-FACTOR R cogon B ek
Mandatory + Prescriptive
1 0.50 0.75 0.035 0.082 0.197 0.064 0360 0.477
R-Value Com p utation 2 0.40 0.65 0.030 0.082 0.165 0.064 0.360 0.477
3 0.35 0.55 0.030 0.057 0.098 0.047 0.091° 0.136
4 except Marnine 0.35 0.55 0.026 0.057 0.098 0.047 0.059 0.065
5 and Marinc 4 0.32 0.55 0.026 0.057 0.082 0.033 0.050 0.055
[3 0.32 0.55 0.026 0.048 0.060 0.033 0.050 0.055
7and 8 0.32 0.55 0.026 0.048 0.057 0.028 0.050 0.055

Mandatory + Prescriptive

a Nonfenestration U-factors shall be obtained from measurement. calculation or an approved source.

. b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1, 0.14 in Climate Zone 2. 0.12 in
U-Factor Alternative Climate Zone 3, 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones & through 8.
¢. Basement wall U-factor of 0360 in warm-humid locations as definad by Figure R301.1 and Table R301.1.

Mandatory + Prescriptive

Total UA Alternative

REScheck”
Mandatory + Performance Build
Simulated Performance RSl S5 A < U A

Alternative Energy Efficiency and Renewable Energy - U.S. Department of Energy P ro p Ose d Stan d ard

UAToa = (A X W)+ (A X UY) b X

16




INSULATION AND FENESTRATION REQUIREMENTS BY COMPONEN

GLAZED
CLIMATE|{FENESTRATI( SKYLIGHT- FENESTRAT CEILING WOOD FRAME | MASS WALL RFLOOR H BASEMENT | SLABR-VALUE & CRAWL SPACI
VAOL\\|= U-FACTOR FACTOR N SHGE® R-VALU} WALL R-VALUE VALUE VALUE | WALL R-VALU DEPTH WALL R-VALU

21 or
13+5'

6 0.33 0.60 NR 49 15/19 30¢° 15/19 10, 4 ft 10/19

¥

21 or
6N\_0.32 0.5 NR 49 15/20 30¢° 15/19 10, 4 ft 15/19
13+5 g -~

2012 |IECC 2012 IECC;2009 IECC

20+5 or
6 0.32 0.55 NR 49 13410 15/20 30° 15/19 10, 4 ft 15/19

* - With Montana Amendments
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Window UFactor

from 032

Rav2.1.1

Lower means less heat lo ™

0" F FO°F
+ i
+ i

=

source: WWW.NFIC.0rQ

World's Best
Window Co.

Millenniurm 20007

Viny=Clad Wood Frame
Double Glazing - Argon Fill + Low E

Product Type: Vertical Slider

NFRC

Madonal Fanastration
Rating Cauncld®

ENERGY PERFORMANCE RATINGS

Solar Heat Gain Coefficient

e 0.32

AL PERFORMANCE RATINGS

Visible Transmittance

e 0.51

Air Leakage (U.S./IFP)

o 0.2

Condensation Resistance

@ 51

Manufacturar stipulaies tat theze rating: confomn to applicable NFRC procedures furu:la'en‘ni‘ina while

presduct performanca. NFRC ratings are determined for a fived sst of emdirenmental conditions and a

spaeific product zize. NFRC doas not recommend any preduct and does not wamant te suitsbility of any

presduct for any epecitic use. Consult rrﬂ'l.rfa:mmr'snlfigmm fiar cther product parfomiance information.
ww. . ong
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Energy Trusses Allow3s

Scissor trusses solve the problem of how to insulate a
cathedral ceiling while allowing room to ventilate the
insulated space.

3
-

ermrad

At LT,

'
[H
''''''
-
'''''''
i TR
el e
arlen .

Scissor Truss

Attic insulation

Raised-heel trusses allow the full depth of
attic insulation to extend over the top of the

Raised-Heel Truss exterior wall.
Exterior wall

Source Residential Energy 19

S NI A




Eave Baffles Required

Roof insulation —— Continuous ridge -
—— ventilation

Insulation wind baffle ——___ \
2" minimum space

Water ——
protection
membrane

New: Required for air
permeable insulation

In vented attics
Continuous — o .
soffit vent P ~—— Consider increasing depth of
el | N insulation by using deeper
<9 \ trusses or oversized (longer)
N trusses
| E":; T Caulking or sealant
E=
¥ [.--;'.:

Source: USDOE Building Technologies Program, Introduction to Building Systems Performance: Houses That Work |l
20




Wood Frame WallNalue

From R21 0] R13+R5 'Vaue

AExterior above-grade walls

AAttic kneewalls

ASkylight shaft walls

APerimeter joists

AGarage walls (shared with
conditioned space)

2012 IEC(

o NO Change

rim joists D]

21



Mass Walls R402.2.5

Concreteblock

Concrete
ICF

Brick
Earth
SolidTimber/Logs

22



Mass Walls R402.2.5

R15 — R-20

EXTERIOR
EXTERIOR

RS RO
R-7 R11

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

23



Slab Insulation R402.2.9

Rvn F2NJ nQ +SNI
Add R5 If the slab has radiant
heat

Insulation

. Rigid
Insulation

Figure 4

Slab
&
Rigid
Insulation

Source: USDOE Building Energy Codes Universit, o4
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Slab Insulation

Bevel Cut

v

Slab

Source: USDOE Building Energy Codes University

R402.2.9
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Unvented Crawlspacé/all R402.1.1

rom R10 / R19 -VRelue wR15/R19

(Continuous / Cavity)

AMust choose to insulate either floor or walls
AEither mechanically vented or minimally conditioned (IRC)
AContinuous Class | vapor retarder at exposed earth
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