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Testimony on Energy Conservation

Standards in New Building Construction

Interim Energy Development & Transmission Committee
September 16, 2010

Doreen Riedman, Executive Officer

North Dakota Association of Builders

The North Dakota Association of Builders has participated
in the amending of the State Building Code over the past several
months, and great strides were made in advancing energy
efficiency in the building process. The State Building Code
Advisory Committee reviewed the 2009 versions of the
International Fuel Gas, Mechanical, Building, Residential, and
Energy Conservation Codes, and completed voting on the
amendments at noon today.

Here are some of the changes that will take place on
January 1, 2011 in terms of energy efficiency requirements in
residential construction:

e A permanent certificate shall be posted on the electrical
distribution panel and shall list the R-values of insulation,
U-values of windows, heating/cooling equipment
efficiencies, etc.

e Trusses shall have markers every 300’ indicating the levels
of insulation in ceilings/attics.

e Wall R-values must be at least R-19; ceiling R-values must
be 49; and basement R-values must be either R-10 (if
insulated on the outside) or R-13 (if insulated on the inside)

e Access hatches and doors must be weather-stripped and
insulated.

e Basement walls must be insulated down to 10 feet below
grade or to the basement floor, whichever is less.

e Fireplace and recessed lighting must have gaskets and
proper sealing.

e More duct sealing, mechanical system piping insulation,
and ventilation requirements.

e Automatic shut-offs on snow melt systems required.
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e Pools shall follow energy conservation measures, covers, switches and timers.

Attached is a copy of Chapter 11 of the 2009 International Residential Code
that covers energy efficiency. You will see that there were a few items amended out of
the State Building Code. Those items are:

e Wall R-values were amended to be R-19 instead of R-20 and R-21. This was due
in great part to the lack of availability of insulation in the greater R-values.

e Programmable thermostats were amended out of the codes for a number of
reasons, including the fact they are not recommended for use with geothermal
heating/cooling systems.

e Verification testing of ducts was omitted from the State Building Code due to
additional costs, and that the testing is unnecessary.

¢ Requiring 50 percent of the lamps in light fixtures be high-efficacy (compact
fluorescent lamps) was amended out of the State Building Code. This is a

personal choice and should be determined by the homeowner.

As you can see, home builders in our state will be making huge advancements
in energy efficiency in homes constructed in our state. Of course there are costs

associated with items, and we hope consumers will see the value in these measures.

And, the next time you hear that North Dakota is one of the least energy
efficient states, please keep in mind that building codes represent just one-eighth of
the measurement in how states were ranked by the American Council of Energy-
Efficient Economy. Other factors include: utility sector and public benefits programs
and policies; transportation policies; combined heat and power; appliance energy
standards; leadership by example in state facilities and fleets; research development

and deployment; and financial and information incentives.

In addition to Chapter 11 of the International Residential Code, the State
Building Code also includes the International Energy Conservation Code that covers
commercial building. This is an extremely comprehensive energy code that will ensure
that all buildings in our state will be built in a highly energy efficient manner. With all
this, I believe we have advanced our state greatly in terms of energy efficient building

codes and requirements.



Part IV—Energy Conservation

CHAPTER 11
ENERGY EFFICIENCY
SECTION N110t1 facturer. Products lacking such a labeled U-factor shall be
GENERAL assigned a default U-factor from Tables N1101.5(1) and

N1101.1 Scope. This chapter regulates the energy efficiency for
the design and construction of buildings regulated by this code.

Exception: Portions of the building envelope that do not
enclose conditioned space.

N1101.2 Compliance. Compliance shall be demonstrated by

either meeting the requirements of the International Energy Con-

servation Code or meeting the requirements of this chapter. Cli-

mate zones from Figure N1101.2 or Table N1101.2 shall be used

in determining the applicable requirements from this chapter,
N1101.2.1 Warm humid counties. Warm humid counties
are identified in Table N1101.2 by an asterisk.

N1101.3 Identification, Materials, systems and equipnent
shall be identified in a manner that will allow a determination
of compliance with the applicable provisions of this chapter.

N1101.4 Building thermal envelope insulation. An R-value
identification mark shall be applied by the manufacturer to
each piece of building thermal envelope insulation 12 inches
(305 mm) or more wide. Altcrnately, the insnlation installers
shall provide a certification listing the type, manufacturer and
R-value of insulation installed in each element of the building
thermal envelope. For blown or sprayed insulation (fiberglass
and cellulose), the initial installed thickness, settled thickness,
settled R-value, installed density, coverage area and number of

bags installed shall be listed-on the certification. For sprayed .

polyurethane foam (SPF) insulation, the installed thickness of
the area covered and R-value of installed thickness shall be
 listed on the certificate. The insulation installer shall sign, date
and post the certificate in a conspicuous location on the job site.

N1101.4.1 Blown or sprayed roof/ceiling insulation. The
thickness of blown in or sprayed roof/ceiling insulation (fiber-
glass or cellulose) shall be written in inches (uim) oit markers
that are installed at least one for every 300 fi? (28 m?) through-
out the attic space. The markers shall be affixed to the trusses
or joists and marked with the minimum initial installed thick-
ness with numbers a minimum of 1 inch (25 mm) high. Each
marker shall face the atfic access opening. Spray polyurethane
foam thickness and installed R-value shall be listed on the cer-
tificate provided by the insulation installer.

N1101.4.2 Insulation mark installation. Insulating mate-
rials shall be installed such that the manufacturer’s R-value
mark is readily observable upon inspection.

N1101.5 Fenestration product rating. U-factors of fenestra-
tion products (windows, doors and skylights) shall be deter-
mined in accordance with NFRC 100 by an accredited,
independent laboratory, and labeled and certified by the manu-
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N1101.5(2). The solar heat gain coefficient (SHGC) of glazed
fenestration products (windows, glazed doors and skylights)
shall be determined in accordance with NFRC 200 by an
accredited, independent laboratory, and labeled and certified
by the manufacturer. Products lacking such a labeled SHGC
shall be assigned a default SHGC from Table N1101.5(3).

N1101.6 Insulation product rating. The thermal resistance
(R-value) of insulation shall be determined in accordance with
the CFR Title 16, Part 460, in units of h - ft* -°F/Btu at a mean
temperature of 75°F (24°C).

'N1101.7 Installation. All materials, systems and equipment

shall be installed in accordance with the manufacturer's instal-

~ latien instructions and the provisions of this code.

N1101.7.1 Protection of exposed foundation insulatfon.
Insulation applied fo the exterior of basement walls, crawl
space walls, and the perimeter of slab-on-grade floor} shall
have arigid, opaque and weather-resistant protective cover-
ing to prevent the degradation of the insulation’s thermal
performance. The protective covering shall cover the
exposed exterior insulation and extend a minimum of 6
inches (152 mm) below grade.,

N1101.8 Above code programs, The building official or other
authority having jurisdiction shall be permitted to deem a
national, state or local energy efficiency program to exceed the
energy efficiency required by this chapter. Buildings approved
in writing by such an energy efficiency program shall be con-
sidered in compliance with this chapter.

N1101.9 Cextificate. A permanent certificate shall be posted on
or in the electrical distribution panel. The certificate shall not
cover or obstruct the visibility of the circuit directory label, ser-
vice disconnect label or other required labels. The certificate
shall be completed by the builder or registered design profes-
sional, The certificate shall list the predominant R-values of
insulation installed in or on ceiling/roof, walls, foundation (slab,
basement wall, crawlspace wall and/or floor) and ducts outside
conditioned spaces; U-factors for fenestration; and the solar heat
gain coefficient (SHGC) of fenestration. Where there is more
than one value for each component, the certificate shall list the
value covering the largest area. The certificate shall list the types
and efficiencies of heatirig, cooling and service water heating
equipment. Where a gas-fired unvented room heater, electric fur-
nace and/or baseboard electric heater is installed in the resi-
dence, the certificate shall list “‘gas-fired unvented room heater,”
“electric furnace” or “baseboard electric heater,” as appropriate.
An efficiency shall not be listed for gas-fired unvented room
heaters, electric furnaces or electric base board heaters.
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ENERGY EFFICIENCY

. . SECTION N1102
BUILDING THERMAL ENVELOPE
N1162.1 Insulation and fenestration criteria. The byilding

thermal ‘envelope shall meet the requirements of Table
N1102.1 based on the climate zone specified in Table N1101.2.

N1102.1.1 R-value computation, Insulation material used

N1102.1. 2shallbeperm1t1edasanaltemanvetomek-value
iri Table N1102.1.

N1102.1.3 Total UA alternative. If the total buzldmg ther'
mal envelope UA (sum of U-factor times assembly area) is.
lessthanorequaltoﬂxetotalUAresulnngfromusmgﬂle

- Ufactors in Table N1102.1.2, (multiplied by the same

in layers, such as framing cavity insulation and insulating

sheathing, shall be summed to compute the component
R-value. The manufacturer’s settled R-value shall be used
for blown insulation. Computed R-values shall not include
an R-value for other building materials or air films.

N1102,1.2 U-factor alternative. An assembly with a

‘U-factor equal to or less than that specified in Table -

assembly area as in the proposed building), the building shall
be considered in compliance with Table N1102.1. The UA
calculation shall be done using a method consistent with the
ASHRAE Handbook of Fundamentals and shall include the
thermal bridging effects of framing materials. The SHGC
requirements shall be met in addition to UA compliance.

TABLE N1102.1 .
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT* ,,
wWoon |- CRAWL
GLAZED FRAME MASS BASEMENT® sLAB? SPACE®
CLMATE |FENESTRATION| SKYLIQHT® | FENESTRATION| CEILING WALL WALL FLOOR WALL AVALUE WALL
ZONE FACTOR UFACTOR SHGC RVALUE | AVALUE | A-VALUE* | A-VALUE RVALUE |AND DEPTH| A-VALUE
1 1.2 0.75 0.35 30 13 34 13 0 0 0
2 0.65! 0.75 035 30 13 al6 13 0 0 ()
3 050 . : | 065 0.35%1 30 13 58 19 snat 0 513
oy 035 . 0.60 NR | 38 13 5110 19 w13 | 1028 | 1013
S antl 20 or ¢
| nas 0.60 NR 8 | 2% | 11 | w0 w13 | 1028 | 1013
6) | o3 0.60 NR 49 “E‘}”’/ 519 | 306 | 113 | 1048 | 1003
'band 8 0.35 0.60 NR 49 ;a/ gl o1 308 w13 | 10,48 | 1013

a R-valuecuemmmum.s. U-fnm:mdsohrheatmnooeﬁcim(SHGC) aremammnms. R-19 batts compressed in to nominal 2 x 6 framing cavity such that the
R-value is reduced by R-1 or more shall be marked with the compressed batt R-value in addition to the full thickness R-value.

b. The fenestration U-factor column excludes skylights. The SHGC column applies to sl glazed fenestration.

c. The first R-value applies to continuous insulation, the second to framing cavity insulation; either insulation meets the requirement.

d. R-5 shali be added to the required slab edge R-values for heated slabs. Insulation depth shall be the depth of the footing or 2 feet, whichever is Jess, in zones 1

through 3 for heated slabs.
¢. There are no SHGC requirements in the Marine Zone.

f. Basement wall insulation is not required in warm-humid locanom as defined by Figure N1101.2 and Table N1101.2.

g. Or insulation sufficlent to fill the framing cavity, R-19 minimum,

b. “13+5” means R-13 cavity insulation plus R-5 insulated sheathing. If structural sheathing covers 25% or less of the exterior, R-5 sheathing is not required where
structural shudnngu used, If structural sheathing covers more than 25% of exterior, structural sheathing shall be supplemented with insulated sheathing of at least

R-2.

i. For impact-rated fenestration complying with Section R301.2.1.2, the maximum U-factor shall be 0.75 in zone 2 and 0.65 in zone 3.
}+ For impact-resistant fenestration complying with Section R301.2.1.2 of the International Rmderm’ai Code, the maximum SHGC shall be 0.40.
k. The second R-value applies when more than half the insulation is on the interioc

/
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N1102.2 Specific insulation requirements.

N1102.2.1 Ceilings with attic spaces. When Section
N1102.1 would require R-38 in the ceiling, R-30 shall be
deemed to satisfy the requirement for R-38 wherever the
full height of uncompressed R-30 insulation extends over
the wall top plate at the eaves. Similarly R-38 shall be
deemed to satisfy the requirement for R-49 wherever the
full height of uncompressed R-38 insulation extends over
the wall top plate at the eaves. This reduction shall not apply
to the U-factor alternative approach in Section N1102.1.2
and the Total UA alternative in Section N1102.1.3.

N1102.2.2 Ceilings without attic spaces. Where Section
N1102.1 would require insulation levels above R-30 and the
design of the roof/ceiling assembly does not allow sufficient
space for the required insulation, the minimum required
insulation for such roof/ceiling assemblies shall be R-30.
This reduction of insulation from the requirements of Sec-
tion 402.1.1shall be limited to 500 square feet (46 m?) of
ceiling area. This reduction shall not apply to the U-factor
alternative approach in Section N1102.1.2 and the Total UA
alternative in Section N1102.1.3.

N1102.2.3 Access hatches and doors. Access doors from
conditioned spaces to unconditioned spaces (e.g., attics and
crawl spaces) shall be weatherstripped and insulated to a
level equivalent to the insulation on the surrounding sur-
faces. Access shall be provided to all equipment which pre-
vents damaging or compressing the insulation. A wood
framed or equivalent baffle or retainer is required to be pro-
vided when loose fill insulation is installed, the purpose of
which is to prevent the loose fill insulation from spilling into

the living space when the aftic access is opened and to pro-

vide 2 permanent means of maintaining the installed
R-value of the loose fill insulation.

N1102.2.4 Mass walls, Mass walls, for the purposes of this -

chapter, shall be considered above-grade walls of concrete
block, concrete, insulated concrete form (ICF), masonry
cavity, brick (other than brick veneer), earth (adobe, com-~
pressed earth block, rammed earth) and solid timber/logs.

ENERQY EFFICIENCY

N1102.2.5 Steel-frame ceilings, walls and floors. Steel-
frame ceilings, walls and floors shall meet the insulation
requirements of Table N1102.2.5 or shall meet the U-factor
requirements in Table N1102.1.2. The calcilation of the
U-factor for a steel-frame envelope assembly shall use a
series-parallel path calculation method.

Exception: In climate zones 1 and 2, the continuous
insulation requirements in Table N1102.2.5 shall be per-
mitted to be reduced to R-3 for steel frame wall assem-
blies with studs spaced at 24 inches (610 mm) on center.

N1102.2.6 Floors. Floor insulation shall be installed to
maintain permanent contact with the underside of the
subfloor decking.

N £ all§; Exterior walls associated with
conditioned basements shall be insulated from the top of the
basement wall down to 10 feet (3048 mm) below grade orto
the basement floor, whichever is less. Walls associated with
unconditioned basements shall meet this requirement
unless the floor overhead is insulated in accordance with
Sections N1102.1 and N1102.2.6.

N1102.2.8 Slab-on-grade floors. Slab-on-grade floors
with a floor surface less than 12 inches below grade shall be
insulated in accordance with Table N1102.1. The insulation
shall extend downward from the top of the slab on the out-
side or inside of the foundation wall. Insulation\ocated
below grade shall be extended the distance provided in
Table N1102.1 by any combination of vertical insulation,

insulation extending under the slab or insulation extending .

out from the building. Insulation extending away from the
building shall be protected by pavement or by aminimumof :
10 inches (254 mm) of soil. The top edge of the insulation
installed between the exterior wall and the edge of the inte-
rior slab shall be permiitted to be cut at a 45-degree (0,79 rad)
angle away from the exterior wall. Slab-edge insulation is
not required in jurisdictions designated by.the code official
as having a very heavy termite infestation.

TABLE N1102.1.2
EQUIVALENT U-FACTORS®
CRAWL
x FRAME MASS BASEMENT SPACE
CLIMATE FENESTRATION{ SKYLIGHT CEILING WALL WALL FLOOR WALL WALL
ZONE LLFACTOR U-FACTOR L-FACTOR U-FACTOR U-FACTOR® (FFACTOR U-FACTOR {FFACTOR
1 1.20 0.75 0.035 0.082 0.197 0.064 0.360 0477
2 0.65 0.75 0.035 0.082 0.165 0.064 0.360 0477
3 0.50 0.65 0.035 0.082 0.141 0.047 - 0.091° 0.136
4 except
Marine 0.35 0.60 0.030 0.082 0.141 0.047 0.059 0.065
5 and :
Marine 4 0.35 0.60 0.030 0.060 0.082 0.033 0.059 0.065
6 0.35 0.60 0.026 0.060 0.060 0.033 0.059 0.065
7and 8 0.35 0.60 0.026 0.057 0.057 0.033 0.059 0.065

8. Nonfenestration U-factors shall be obtained from measurement, calculation or anapproved source.

b. When more than half the insulation is onthe interior, the mass wall U-factors shall be & maximum of 0,17 in zone 1, 0.14 in zone 2, 0.12 in zone 3, 0.10 in zone 4
except Médrine and the same as the frame wall U-factor in Marine zone 4 and in zones 5 through 8,

c. Basement wall U-factor of 0.360 in warm-humid climates as defined by Figure N1101.2 and Teble N1101.2.
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ENERQY EFFICIENCY

A TABLE N1101.2conflntied < o
CLIMATE ZONES, MOISTURE REGIMES AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY

Key:

A—Moist, B—Dry, C—Marine, Abéence of moisture designation indicates moisture regime is irrelevant. Asterisk (*) indicates a i

warm-humid location.
SA Seneca 3A Creene 5A Lucas
6A Steuben 4A Guilford 5A Madison
6A St. Lawrence 4A Halifax 5A Mashoning
4A Suffolk 4A Hamett 5A Marion
6A Sullivan 4A Haywood 5A Medina
5A Tioga 4A Henderson SA Meigs
6A Tompkins 4A Hertford 5A Mercer
6A Ulster 3A Hoke North Dekota 5A Miami
6A Warren 3A Hyde 6A Adams 4A Adams SA Monroe
5A Washington 4A Tredell 7  Barnes 5A Allen 5A Montgomery
5A Wayne 4A Jackson - 7 Benson 5A Ashland SA Morgan
4A Westchester 3A Johnston 6A Billings SA Ashtabula 5A Mormow
6A Wyoming 3A Jones 7  Bottinean SA Athens 5A Muskingum
SA Yates 4A Lee 6A Bowman 5A Auglaize SA- Noble
3A Lenoir 7 Burke - 5A Belmont SA Ottawa

North Carolina 4A Lincoln 6A Burleigh 4A Brown 5A Paulding
4A Alamance 4A Macon 7 Cass - 5A Butler SA Perry
4A Alexander 4A Madison 7 Cavalier 5A Carroll 5A Pickaway
5A Alleghany 3A Martin 6A Dickey 5A Champaign 4A Pike
3A Anson 4A McDowell 7 Divide SA Clack 5A Portage
5A Ashe 3A Mecklenburg 6A Dunn 4A Clermont 5A Preble
5A Avery 5A Mitchell 7 Eddy 5A Clinton SA Putnam
3A Beaufort 3A Montgomery 6A Emmons 5A Columbiana 5A Richland
4A Bertie 3A Moore 7 Foster SA Coshocton’ SA Ross
3A Bladen 4A Nash 6A Golden Valley 5A Crawford SA Sandusky
3A Brunswick* 3A New Hanover* 7 Grand Forks SA Cuyahoga “4A Scioto
4A Buncombe 4A Northampton 6A Grant 5A Darke SA Seneca
4A Burke 3A Onslow* 7 Griggs SA Defiance 5A Shelby
3A Cabarrus 4A Orange 6A Hettinger SA Delaware SA Stark
4A Caldwell 3A Pamlico 7 Kidder SA Erie 5A Summit
3A Camden * 3A Pasquotank 6A LaMoure SA Fairfield SA Trumbull
3A Carteret* 3A Pender* 6A Logan 5A Fayette SA Tuscarawas
4A Caswell a4, PecnAE 7 McHenry SA Franklin SA Union
4A Catawba 4A Person 6A McIntosh SA Fulton 5A Van Wert
4A Chatham 3A Pitt 6A McKenzie 4A Gallia SA Vinton
4A Cherokee 4A Polk 7 McLean 5A Geauga 5A Warren
3A Chowan 3A Randolph 6A Mercer SA Greene 4A Washington
4A Clay 3A Richmond 6A. Morton SA Guernsey 5A Wayne
4A Cleveland 3A Robeson 7 Mountrail - 4A Hamilton 5A Williams
3A Columbus* 4A Rockingham 7 Nelson 5A Hancock 5A Wood
3A Craven 3A Rowan 6A Oliver SA Hardin 5A Wyandot
3A Cumberland 4A Rutherford 7 Pembina 5A Harrison
3A Curituck 3A Sampson 7 Pierce 5A Henry Oklahoma
3A Dare 3A Scotland ~ 7" Ramsey -5A Highland 3A Adair
3A Davidson 3A Stanly 6A Ransom 5A Hocking 3A Alfalfa
4A Davie 4A Stokes 7 Renville 5A Holmes 3A Atoka
3A Duplin 4A Sumy 6A Richland 5A Huron - 4B Beaver -
4A Durham 4A Swain 7 Rolete -~ . 5A Jackson 3A Beckham
3A Edgecombe 4A Transylvania 6A Sargent 5A Jefferson 3A Blaine
4A Forsyth 3A Tymelt 7 Sheridan - SA Knox 3A Bryan
4A Franklin 3A Union 6A Sioux 5A Lake 3A Caddo
3A Gaston 4A Vance 6A Slope 4A Lawrence 3A Canadian
4A Gates 4A Wake 6A Stark 5A Licking 3A Carter
4A Graham 4A Warren 7 Steele S5A Logan 3A Cherokee
4A Granville 3A Washington 7 Stutsmari 5A Lorsin 3A Choctaw

(continued)
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ENERGY EFFICIENCY

TABLE N1101.2—continued
CLIMATE ZONES, MOISTURE REGIMES AND WARM-HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY .
Key:
A—Moist, B—Dry, C—Marine, Absence of moisture designation indicates molsture regime is irrelevant, Asterisk (*) indicates a
warm-humid location. '
6A Pepin 6A Trempealeau 6B Campbell 7 Sublette Northern Mariana lslands
G6A Pierce 6A Vernon 6B Carbon 68 Sweetwater 1A (all)*
6A Polk 7 Vilas 6B Converse 7 Teton
6A Portage 6A Walworth 6B Crook 6B Uinta ’":fh Rico
7 Price 7 Washburn 6B Fremont 6B Washakie 1A (all)
6A Racine "6A Washington 5B Goshen 6B Weston Virgin letands
6A Richland 6A Waukesha 6B Hot Springs 1A (al)*
6A Rock 6A Waupaca 6B Johnson
6A Rusk 6A Waushara 6B Laramie US TERRITORIES
6A Sauk 6A Winnebago 7 Lincoln Ansaiicas Buoan
7 Sawyer 6A Wood 6B Natrona 1A (al)*
6A Shawano 6B Niobrara
6A Sheboyan Wyoming 6B Park Guam
6A St Croix 6B Albany 5B Platte 1A (alD*
7  Taylor 6B Big Hom 6B Sheridan
TABLE N1101.5(1)
DEFAULT GLAZED FENESTRATION U-FACTORS
SKYLIGHT
FRAME TYPE SINGLE PANE DOUBLE PANE Singls Doubly
<
Metal 1.2 0.8 2 ;.3 \
Metal with thermal break 1.1 0.65 1.9 1.1 3
Nonmetal or metal clad 0.95 0.55 1.75 1.05
Glazed block 0.6
TABLE N1101.5(2)
DEFAULT DOOR U-FACTORS
; DOOR TYPE UFACTOR
Uninsulated metal 12
'Insulated metal 06
Wood 0.5
Insulated, nonmetal edge, max 45% glazing, any glazing double pane 0.35
TABLE N1101.5(3)
DEFAULT GLAZED FENESTRATION SHGC
SINGLE GLAZED ' : DOUBLE GLAZED
Clear Tinted Clear - Tinted GLAZED BLOCK
08 - 0.7 0.7 0.6 0.6
2009 INTERNATIONAL RESIDENTIAL CODE® 487
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ENERGY EFFICIENCY

: TABLE N1102.2.5
STEEL-FRAME CEILING, WALL AND FLOOR INSULATION (B-VALUE)

WOOD FRAME A-VALUE REQUIREMENT | COLD-FORMED STEEL EQUIVALENT AVALUE*  °
Stesl Truss Cellings®
R-30 R-380rR-30+3 0orR-26 + 5
R-38 R-49 or R-38 + 3
R-49 R-38+5
Steel Jolst Collings®
280 ' R-38in2x40r2x6or2x8
R-49 in any framing
R-38 R-49in2x4or2x60r2x8or2x 10
Steel Framed Wall :
I R-13 R-13 + 5 or R15 + 4 or R-21 + 3 or R-0 + 10
' R-19 R-13+90rR-19 + 8orR-25+7
R-21 . R-13+100rR-19 + 9or R-25+ 8
Steel Joist Floor
R-13 R-l? in2x6
R-19+R-6in2x8o0r2x 10
R-19 R-19+ 1.1-6 in2x6
R-194R-12in2x80r2x 10

“For'SE 1 inch =254 mm.

4. Gavity insulation R-valus is listed first, followed by contimuous insulation R-value,

b. Insylation exceeding the height of the framing shall cover the framing.

%

N1102.2.9 Crawl space walls. As an alternative to insulat-
ing floors over crawl spaces, insulation of crawl space walls
shall be permitted when the crawl space is not vented to the
outside. Craw] space wall insulation shall be permanently
fastened to the wall and extend downward from the floor to
the finished grade level and then vertically and/or horizon-
tally for at least an additional 24 inches (610 mm). Exposed
earth inunvented crawl space foundations shall be covered
with a continuous Class I vapor retarder. All joints of the
vapor retarder shall overlap by 6 inches (152 mm)and be

- sealed or taped. The edges of the vapor retarder shall extend
at least 6 inches (152 mm) up the stem wall and shall be
attached to the stern wall.

N1102.2.10 Masonry veneer. Insulation shall not be
required on the horizontal portion of the foundation that
supports a masonry veneer.

N1102.2.11 Thermally isolated sunroom insulation. The
minimum ceiling insulation R-values shail be R-19 in zones
1 through 4 and R-24 in zones § though 8. The minimum
wall R-value shall be R-13 in all zones. New wall(s) separat-
ing the sunroom from conditioned space shall meet the
building thermal envelope requirements.

N1102.3 Fenestration,
N1102.3.1 U-factor. An area-weighted averaée of fenestra-

tion products shall be permitted to satisfy the U-factor
requirements.
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N1102.3.2 Glazed fenestration SHGC. An area-weighted
average of fenestration products more than 50 percent
glazed shall be permitted to satisfy the solar heat gain coeffi-
cient (SHGC) requirements.

N1102.3.3 Glazed fenestration exemption. Up to 15
square feet (1.4 m?) of glazed fenestration per dwelling unit
shall be permitted to be exempt from U-factor and SHGC
requirements in Section N1102.1. This exemption shall not
apply to the U-factor alternative approach in Section
N1102.1.2 and the Total UA alternative in Section
N1102.1.3.

N1102.34 Opaque door exemption. One side-hinged
opaque door assembly up to 24 square feet (2.22 m?) in area
is exempted from the U-factor requirement in Section
N1102.1.1. This exemption shall not apply to the U-factor
alternative approach in Section N1102.1.2 and the Total UA
alternative in Section N1102.1.3.

N1102.3.5 Thermally isolated sunroom U-factor. For
zones 4 through 8 the maximum fenestration U-factor shall
be 0.50 and the maximum skylight U-factor shall be 0.75.
New windows and doors separating the sunroom from con-
ditioned space shall meet the building thermal envelope
requirements.

N1102.3.6 Replacement fenestration. Where some or all of
an existing fenestration unit is replaced with a new fenestration
product, including sash and glazing, the replacement fenestra-
tion unit shall meet the applicable requirements for U-factor
and solar heat gain coefficient (SHGC) in Table N1102.1.
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N1102.4 Air leakage.

N1102.4.1 Building thermal envelope. The building ther-
mal envelope shall be durably sealed to limit infiltration,
The sealing methods between dissimilar materials shall
allow for differential expansion and contraction, The fol-
lowing shall be caulked, gasketed, weatherstripped or other-
wise sealed with an air barrier material, suitable film or solid
material, .

1. All joints, seams and penetrations,

2. Site-built windows, doors and skylights.

3. Openings between window and door assemblies and
their respective jambs and framing.

4, Utility penetrations.

5. Dropped ceilings or chases adjacent to the thermal
envelope.

6. Knee walls,

7. Walls and ceilings separating the garage from con-
ditioned spaces.

8. Behind tubs and showers on exterior walls.
9. Common walls between dwelling units.

10. Attic access openings.

11. Rim joists junction.

12. Other sources of infiltration.

N1102.4.2 Air sealing and insulation. Building envelope
air tightness and insulation installation shall be demon-
strated to comply with one of the following options given by
Section N1102.4.2.1 or N1102.4.2.2.

N1102.4.2.1 Testing option. Tested air leakage is less
than 7 ACH when tested with a blower door at a pressure
of 50 pascals (0.007 psi). Testing shall occur after rough
in and after installation of penetrations of the building
envelope, including penetrations for utilities, plumbing,
electrical, ventilation and combustion appliances.

During testing:
1. Exterior windows and doors, fireplace and
stove doors shall be closed, but not sealed;
2. Dampers shall be closed, but not sealed; includ-

ing exhaust, intake, makeup air, back draft, and

flue dampers;
3. Interior doors shall be open;

4. Exterior openings for continuous ventilation
systems and heat recovery ventilators shall be
closed and sealed;

5. Heating and cooling system(s) shall be turned
off;

6. HVAC ducts shall not be sealed; and

7. Supply andreturn registers shall not be sealed.

N1102.4.2.2 Visual inspection option. The items listed
in Table N1102.4.2, applicable to the method of con-
struction, are field verified. Where required by the code
official, an approved party independent from the installer

2009 INTERNATIONAL RESIDENTIAL CODE®

ENERQY EFFICIENCY

of the insulation , shall inspect the air barrier and insula-
tion,

N1102.4.3 Fireplaces. New wood-burning ﬁreplaces shall
have gasketed doors and outdoor combustion air.

N1102.4.4 Fenestration air leakage. Windows, skylights
and sliding glass doors shall have an air infiltration rate of
no more than 0.3 cubic foot per minute per square foot
[1.5(L/sWm?, and swinging doors no more than 0.5 cubic
foot per minute per square foot [2.5(L/s)/m?], when tested
according to NFRC 400 or AAMA/WDMA/CSA 101/1.8.2/
A440 by an accredited, independent laboratory, and listed
and labeled by the manufacturer, '

Exce on; Site-built windows, skylights and doors.

10243 R R8s Ifgiting: Recessed luminaires installed
in the but ing thermal envelope shall be sealed to limit air
leakage between conditioned and unconditioned spaces. All
recessed luminaires shall be IC-rated and labeled as meeting
ASTM E 283 when tested at 1.57 psi (75 Pa) pressure differ-
ential with no more than 2.0 ¢fm (0.944 L/s) of air movement
from the conditioned space to the ceiling cavity. All recessed
luminaires shall be sealed with a gasket or caulk between the
housing and the interior wall or ceiling covering.

SECTION N1103
SYSTEMS

N1103.1 Controls. At least one thermostat shall be\jnstalled
for each separate heating and cooling system. \ ’

03.1 1 Programmable thermostat. Where the pri- 4

tempezatife set ‘pamt no higher than 70°F (21°C) ¥
coeling temperature set point no lower than 78°F (26°C).

N1103.1.2 Heat pump supplementary heat.-Heat pumps -
having supplementary electric-resistance heat shall have
controls that, except during defrost, prevent supplemental
heat operation when the heat pump compressor can meet the
heating load.

N1103.2 Ducts,

N1103.2.1 Insulation. Supply ducts in attics shall be insu-
lated to a minimum of R-8. All other ducts shall be insulated
to.a minimum of R-6.

Exception: Ducts or portions thereof located completely
inside the building thermal envelope.

N1103,2.2 Sealing. Ducts, air handlers, filter boxes and
building cavities used as ducts shall be sealed, Joints and
seams shall comply with Section M1601.4. Duet-tightness

1. Post-constriicth st: ge to cutdoors shall be
less than or equal to 8 8 L/s) per 100 i (9.29
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g¥ leakage less Exception:'Duct ightdess test is not required if
the air handler an cts are located within con- |
: atapressure dif- . ditioned spaces”
inch w.g, (25 Pa) afross the entire sys-
. g ( )r,s air handler cj:xd N1103.23 Building cavities. Building framing cavities
; shiall not be used as supply ducts.

equalto 6 cfm'(2.83
ditioned fldor area W

enclosure, A
wise seale

m?)

P 100 £2 (9.29 m?) of con-

during the test. If the ai
installed At the time of the test, total les
less thyfl or equal to 4 cfrn (1.85 L/s) per 10 ft2 (9.29
of conditioned floor area. :

N1103.3 Mechanical system piping insulation. Mechanical |
system piping capable of carrying fluids above 105°F (40°C)
orbelow 55°F(13°C)shallbemsu1atedtoanummum ofR-3,

N1103.4 Circulating hot water systems. All circulating sec- -
vice hot water piping shall be insulated to at least R-2. Circulat- -
ing hot water systems shall include an automatic or readily
accesstble manual switch that can turn off the hot water circu-
lating pump when the system is not in use.

N1103.5 Mechanical ventilation. Outdoor air intakes and
exhausts shall have automatic or gravity dampers that close
when the ventilation system is not operating,

o at a pressure differen-

De taped or other-
handler is not
hage shall be

TABLE N1102.4.2 ;
AIR BARRIER AND INSULATION INSPECTION

COMPONENT

CRITERIA

Air barrier and thermal barrier

Exterior thermal envelope insulation for framed walls is installed in substantial contact and continuous
alignment with building envelope air barrier.

Breaks or joints in the air barrier are filled or repaired.

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

Ceiling/é&ic

Air barrier in any dropped ceiling/soffit is substantially aligned with insulation and any ghps are sealed
Attic access (except unvented attic), knee wall door, or drop down stair is sealed.

Walls

Corners and headers are insulated.
Jinction of foundation and sill plate is sealed.

Windows and doors

Space bétween window/door jambs and framing is sealed.

Rim joists Rim joists are insulated and include an air barrier.

Floors (including above garage Insulation is instafled to maintain permanent contact with underside of subfloor dcckmg
and cantilevered floors) Air barrier is installed at any exposed edge of floor.

Crawlspace walls Insulation is permanently attached to walls.

Exposed earth in unvented crawlspaces is covered with Class 1 .vapor retarder with overlapping joints
taped.

Shafts, penetrations

Duct shafts, utility penetrations, knee walls and flue shafts opening to exterior or unconditioned space
are sealed.

Batts in narrow cavities are cut to fit, or narrow cavities are filled by sprayed/blown insulation.

Narrow cavities

Garage separation Air sealing is provided between the garage and conditioned spaces.

Recessed lighting Recessed light fixtures are airtight, IC rated and sealed to drywall.

Bxception—fixtures in conditioned space.

Plumbing and wiring Insulation is placed between outside and pi;‘;es. Batt insulation is cut to fit around wiring and plumbing,
or sprayed/blown insulation extends behind piping and wiring.

Shower/tub on exterior wall Sl:lalwers and tubs on exterior walls have insulation and an air barrier separating them from the exterior
W

51:]‘1:“1 el Air barrier extends behind boxes or air scaled type boxes are installed,

Common wall Air barrier is installed in common wall between dwelling units.

HVAC register boots HVAC register boots that penetrate Bdilding envelope are sealed to subfloor or drywail,

Fireplace Fireplace walls include an air barrier. '
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N1103.6 Equipment sizing, Heating and cooling equipment

shall be sized as specified in Section M1401.3.

‘N1103.7 Snow melt system controls. Snow- and ice-melting
systems supplied through energy service to the building shall
include automatic controls capable of shutting off the system
when the pavement temperature is above S0°F (10°C) and no
precipitation is falling and an automatic or manual control that
will allow shutoff when the outdoor temperature is above 40°F
(5°C). .
N1103.8 Pools. Pools shall be provided with energy conserv-
ing measures in accordance with Sections N1103.8.1 through
NI1103.8.3.

N1103.8.1 Pool heaters. All pool heaters shall be equipped
with a readily accessible on-off switch to allow shutting off
the heater without adjusting the thermostat setting. Pool
heaters fired by natural gas or LPG shall not have continu-
ously burning pilot lights.
Ni103.8:2 Time switches. Time switches that can automat-
ically turn off and on heaters and pumps according to a pre-
set schedule shall be installed on swimming pool heaters
and pumps.
Exceptions:
1. Where public health standards require 24-hour
pump operation.

2. Where pumps are required to operate solar- and

3 waste-heat-recovery pool heating systems.

* N1103.8.3 Pool:covers.-Heated pools shall be equipped
with a vapor retardant pool cover on or at the water surface.
Pools heated to more than 90°F (32°C) shall have a pool
cover with a minimum insulation value of R-12.

~ SECTION N1104

LIGHTING SYSTEMS

BN1104.1 Lighting equipmgnt. A affnimum of S0 percent of
the lamps in permanently indafled lighting fixtures shall be
high-efficacy lamps.
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NORTH DAKOTA BUILDING PERMIT DATA

August 2010
City August 2010 YTD as of August 2010 August 2009 YTD as of August 2009
Type Permits Valuation Permits Valuation Permits Valuation Permits Valuation

Single Family 12 $1,925,824.00 161 $28,501,143.00 17 $2,527,191.00 104]/ $18,307,792.00
|Twin Home/Condos 3 $440,910.00 44 $6,772,193.00 8 $1,17506300] 18 $2,768,747.00
|Mutti Famity 3 $457,063.00 7 $3,641,063.00 4 $2,108,000.00 14 $7,421,935.00
|commercial 2 $60,800.00 20 $2,288,793.00 6 $68,732.00 27 $1,719,523.00

TOTAL 20 $2,884,597.00 232|  $41,203,192.00 35 $5,878,986.00 163  $30,217,997.00

4 MILE JI OF | ]

Single Family 3 $585,371.00 60|  $11,341,815.00 13 $2,281,733.00 52 $9,900,095.00
|Twin Home/Condos 0 $0.00 0 $0.00 0 $0.00 0 $0.00
|Muiti Famity 0 $0.00 0 $0.00 0 $0.00 0 $0.00

Commercial 0 $0.00 1 $988,684.00 0 $0.00 1 $303,000.00

TOTAL 3 $585,371.00 61 $12,330,499.00 13 $2,281,733.00 53]  $10,203,095.00

Single Family 1 $136,560.00 9 $1,672,683.00 1 $189,701.00 5 $997,640.00
[Twin Home/Condos 0 $0.00 0 $0.00 0 $0.00 0 $0.00
[Mutti Family 0 $0.00 0 $0.00 0 $0.00 0 $0.00

Commercial 0 $0.00 0 $0.00 0 $0.00 0 $0.00

TOTAL 1 $136,560.00 9 $1,672,683.00 1 $189,701.00 5 $997,640.00

Residential 7 $1,229,631.00 38 $8,743,430,00 4 $1,052,297.00 26 $5,651,635.00
|Twin Home/Condos 2 $276,513.00 41 $5,367,225.00 3 $429,399.00 20 $3,179,131.00

Multi Family 0 $0.00 0 $0.00 0 $0.00 1 $500,000.00

Commercial 8 $542,005.00 11 $1,432,005.00 0 $0.00 17 $2,164,665.00

e TOTAL 17 $2,048,149.00 90|  $15,542,660.00 7 $1,481,696.00 64|  $11,495,331.00

Single Family 11 $2,410,735.00 77])  $17,142,715.00 6 $1,443,178.00 33 $8,077,078.00

Multi Family 2 $2,174,495.00 24 $6,408,973.00 0 $0.00 2 $593,198.00

Commercial 4 $6,110,528.00 15 $9,506,844.00 0 $0.00 16 $7,479,080.00

TOTAL 17|  $10,695,758.00 116 $33,058,532.00 6 $1,443,178.00 51 $16,149,356.00

F

Single Family 11 $2,110,000.00 139]  $23,257,700.00 54 $8,241,000.00 163|  $24,740,400.00
JTwin Homes 8 $910,000.00 97]  $10,730,500.00 8 $1,060,000.00 77 $8,038,000.00
[Mutti Family 4| $12,854,590.00 5|  $16,354,590.00 2 $6,350,095.00 8|  $31,934,095.00

Commercial 1 $300,000.00 18]  $25984,491.00 1 $38,000.00 21 $27,977,560.00

TOTAL 24|  $16,174,590.00 259  $76,327,281.00 65|  $15,689,095.00 269  $92,690,055.00

Single Family 7 $1,250,000.00 87|  $17,703,500.00 11 $2,265,000.00 78]  $13,959,490.00

Twin Homes 8 $560,000.00 43 $4,502,000.00 2 $298,000.00 15 $4,537,000.00
|Mutti Family 1 $1,850,000.00 2 $2,500,000.00 0 $0.00 0 $0.00
|commercial 0 $0.00 3 $6,175,000.00 1 $85,000.00 5 $7,007,000.00

$3,660,000.00 $30,880,500.00 $2,638,000.00 $25,503,490.00

3 $822,402.00 $9,494,549.00 1 $186,212.00 $11,219,956.00

[Townhouses 3 $640,187.00 7 $1,565,287.00 1 $475,000.00 5 $1,222,267.00
[Muiti Family 0 $0.00 $300,000.00 1 $244,529.00 1 $244,529.00
|commercial 0 $0.00 $4,464,573.00 3 $5,962,000.00 6 $7,501,586.00
TOTAL 6 $1,462,589.00 53]  $15,824,409.00 6 $6,867,741.00 60|  $20,188,338.00

Slngle Famlly 2 $451,098.00 13 $2,840,698.75 1 $301,918.00 10 $2,007,384.00
|Twin Homes 0 $0.00 0 $0.00 0 $0.00 0 $0.00
|Muiti Family 0 $0.00 1 $3,900,000.00 1 $2,112,500.00 1 $2,112,500.00

Commercial 1 $1,000,000.00 2 $1,209,780.00 2 $91,300.00 7 $1,592,161.00

TOTAL 3 $1,451,008.00 16 $7,950,478.75 4 $2,505,718.00 18 $5,712,045.00

Single Family 19 $1,667,000.00 94 $9,951,000.00 19 $2,054,000.00 113]  $12,760,000.00

Townhouses/Condos 4 $326,000.00 63 $5,424,000.00 14 $989,000.00 47 $3,458,000.00
|Muiti Famity 0 $0.00 183|  $12,079,000.00 0 $0.00 146 $7,662,000.00
|commercial s $387,000.00 .| $17,794,000.00 - $6,581,000.00 -] $11,341,000.00

$2,380,000.00 $45,248,000.00 $9,624,000.00 $35,221,000.00

Single Family $3,421,210.00 $14,947,983.00 $750,544.00 $3,034,105.00
Multi Family 0 $0.00 $7,179,462.00 n/a na “nfa n/a
Commercial 6 $18,274,323.00 $33,703,639.00 2 $2,452,900.00 8 $9,204,656.00

TOTAL 23| $21,695,533.00 $55,831,084.00 ) $3,203,444.00 25|  $12,238,761.00
GRAND TOTALS : T $63,174,24500] ~ $335,869,316.75] " $51,803,292.00]  1112]  $260,617,108,00

%Complled by the North Dakota Assoclation of Builders from available local building inspection department reports






