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November 29, 2000

Mr. James Mills
Division of Enforcement
Federal Trade Commission
600 Pennsylvania Ave.
Washington, DC 20580

Dear Mr. Mills:

Our industry is experiencing an increasing number of incidents where home inspectors, third
party manufactured housing inspectors (DAPIA), or building inspectors are rejecting attics where
loose- fill or sprayed insulation is installed. The reason for this is when an inspector finds a
thickness measurement less than the required minim~ depth as shown on the manufacturers
instructions (coverage chart), even though other thickness measurements are in excess of the
required minimum depth. The installer is then required to apply additional loose- fill or sprayed
insulation to a depth equal to or greater than the required minimum in every area. As a
consequence, the actual R-value installed is then higher than the required R-value and at a
greater cost to the homeowner.

Experience has shown (Attach. 1) that loose-fill insulation installed in attic spaces can have
tl1ickness variations from 5 to15% of the average thickness, rather than being exactly the same
depth everywhere. Since it is understandably difficult to install loose-fill or sprayed insulation to
a precise thickness at every location, how does this affect the overall R-value? Does the
insulation thickness have to be at or above the required minimum thickness at every location to
comply with the FTC R-value Rule as some interpret it? If not, are there acceptable methods of
detemlining an "effective (or average, or net) R-value" based on several thickness measurements
throughout the insulated area? This would certainly help confirm whether an application of
loose-fill or sprayed insulation met the intent oftlle FTC R-value Rule without additional
expense to the homeowner.

The 1995 CABO Model Energy Code (MEC) and the 2000 International Energy Conservation
Code (IECC) provide some guidance to an installer in these matters. Section 102.1.2 (MEC,
IECC) instructs an installer to provide a dated certification of the R-value, and additionally for
loose-fill or sprayed insulation, the initial and settled thickness, coverage area, and number of
bags installed must be indicated. Also, for loose-fill or sprayed insulation, Section 102.1.3
(MEC) and Section 102.4.1 (IECC) requires the installer to place at least one marker every 300
square feet throughout the attic. These markers shall be fixed to joists and marked with the
minimum installed and minimum settled thickness. The Code additionally requires that the
thickness of installed insulation must equal or exceed the minimum installed thickness.
This instruction in the Code is confusing~ since the installed thickness is only attained
immediately after installation. An installer may comply with the intent of the Code at tl1e time of
installation, yet subsequent inspection could determine the thickness is out of compliance if
settling occurs. In contrast, the FTC R-value Rule does not address installed thickness, since the
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only relevant measure ofR-value is with respect to settled thickness. Fortunately, most
inspectors realize this and therefore look for violation of the minimum settled thickness. .

I have included with this letter, three methodologies that can be used by installers and inspectors
in detennining an "effective (or average, or net) R-value". The math is easy; however, some
level of statistical confidence in the answer should be addressed by requiring a minimum number
of measurements, regardless of the area insulated. Although the MEC and IECC require at least
one "marker" per 300 square feet, there is no minimum number of markers. According to Dr.
David W. Yarbrough, "the minimum number of thickness measurements needed to detennine
with 98% confidence the average thickness to within 5% has been computed using a procedure
discussed in the handbook of experimental statistics published by the U.S. National Bureau of
Standards (Attach. 1). The calculation uses 0.025 x thickness as the standard deviation of the
insulation thickness distribution and requires with 98% confidence that the measured average
insulation thickness be within 2.5% of the true insulation thickness. The result is that a
minim\Ul1 of six thickness measurements are needed."

One method developed by example in Attachment 2 is refelTed to as "The Parallel Path Method".
This method provides the most accurate expression of the overaJl R-value. Another method,
referred to as '.The Area Percent Method", is a close approximation of the previous method
(within 1.0%) and is considerably easier to under5tand and utilize. The third method, refeued to
as "The Average Thickness Method", is the simplest to use but the least aCCurate of the three.
Basically, the first two methods are based on a weightedwaverage ofR~va1ues throughout an attic
area. The Average Thickness Method simply utilizes an average thickness times the R-value per
inch of the insulation material used. Although it is the least accurate, the result will be within
5.0% of the true value provided a minimum of six measurements are averaged. Examples
comparing these three methods will be found in Attachment 3. I have also included in
Attachment 4, an example of an instruction we could provide to installers and inspectors-

We would greatly appreciate your review and subsequent opinion as to whether any or all of
these methods meet the intent of the FTC R~va1ue Rule (16 CFR Part 460). Hopefully we could
have a response before January 1, 2001.

Best regards,

-.I ~ ~~i~~: ~ 'K

7i;a;i.S;;;1fu""""
Technical Director

370 Palm Island, SE
Clearwater, FL 33767

Fax/phone (727)446-7720

~~
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R & D Services, Inc.

1770 Spring Road ~ Lenoir City, TN 37771 Phone (423) 988.6996

EVIJ:us_tion ()f laltalled Thermal Insulation

The specified thennal resistance of loose-fill or stabiJiud cellulosic thennaJ insulation
installed in t"esidential attics or th~ roof cavities of manufactw-ed home units is achieved whcn
the m~ufacturer's specified thickness BIll:! weiaht of insulation arc present. The thermaJ
resistance of a layer of insulation depends on both thickness and density. A precise
detennination, therefore, of in-situ R val1!e requires meaJurement of both density and thickness.

The development by a manufacturer of installation infonnation i5 5\1ch that if the con'ect
weight of material (or nwnber of bags) is installed and the manufacturer's specjfied thickness is
present, then the specifled R value should be achieved. Care must be taken to detenninc whether
thickl1esscs being me.asured are '1in5talled" thicknesses or the thickness after all material sertJing
has been complC1ed.

A quality control check on cellulosjc insulatiQn installed in a m8.nufactureod home roof
cavity based on thickness measurements of insulation thjcknt'$s is possible and can provide
meaningful results. The first step in such a QC .program should be to verify the calculation of the
amotJnt of insulation that should be installed in the roof cavity. The second step should be a
verific.ation that the ~orrect amount of material has been installed. A visual check of the installed
insulation should be sufficient verification that the material has been distributed uniformly. There
should be no obvious mounds of insulation or uninsuJated areas above eonditioned space.
After determining that the correct amount of insulation has been installed the QC inspection can
move to detennining Ule average thickness of the installed insulation.

The average R.vaJu~ is generally taken to be the QC meu~ of interest provided that the
visual check for uniformity is satisfied. This R value c.an be related to thickness lithe conditions
in the preceding discussion Me met. £xpericnce in the past (Ref. 1) has shown that insulations
insr.allt'd in attic spaces have thickness variations from 5 to 15 % ofth~ average thickness.
Individual thickness measuremmts made at 'Various: locations will vary, trus is to be expected.
Similarly, the R value w
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Imanufacturer's claimed value. Th~ "Rul~" also requires that the manufacturer's claimed valU~8 be '

backed by test data that validates the cJaimc:d values. Using the FTC Rwe as a starting point, a ~
reasonable QC check would be for the R value of 8 single unit to be at least 90% of the claimed
value. It is suggested. therefore, that the target for measured a,""'Crage thickneSs be 95% of the
manufacturer's specified thickness. The measured averaie insulation thickness will be used as an
estimate of the true 8.verage thickJ'loss. Since there is a distribution of actual thickness~s, there
will be a number of different v61ues for thc average tmckness calculated from a few thickness
meuurentent5. It is recommended, therefore, that an aver~e measured thiekness, that is at least
95% of the manufacturer-s specified thickness, be used as a quality control check. A statistical
analy,js is used to detemtine the nwnber of insulation thickness me~urement$ that should be
completed on a sinile Wlit to satisfy the abovc requirements

The number of thickness measurement needed to determine ~th 98% c,onfidence the
average insulation thickness to Within SOlo has bem compu1ed using a procedure discussed in the
handbook of experimental statistics published by the U.S. National Bureau of Standards (Ref.
3). The calculation uses 0,025 X thickness as the standard deviation of the insulation thickness
distribution and requires with 98% confidence that thc measured average insul8.tiOt1 thickn~ss be
within 2.5% of the tnle insulation thicl<J1Css. The t'etult is that .ix thickness measuremen.. .re
needed.

A recommended QC procedW'e involves the followina Steps.

(1) Verify the calculation of bags Qf poWlds of insulation required for the unit being checked.

(2) Verify the insulation thickness that is requi~d for the specjfied R value.

(3) Visually chetk the unifom1ity of the installed insulation.

(4) Measure insulation thieknes!es to within one millimeter or 0.05 inches at six random})'
selected locations.

(5) Calculate an average insulation thickness from the six individual thicknesses.

(6) Compare the measured avera~e thickness with the required thjcknc:ss. Th~ average measured
thickne5s for one unit should be .t least 9S0/0 of the required thickness. The measured average
thicknesses for a large num~ of units ( 20 fOT example) $hould be averaged to show that they
met or exceed the required thickness.

Jfthe running average of roof cavity i
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I

I
Example: R~ujred thickness: 5.67 inches

95 % of required thickness: S.39 inches I
I

Set One Set Two Set Tbr~ !
Mea.!utemcnb; (inches) 5.10 5.95 4.9'

S.70 4.80 4.50
5.45 6,20 6.3S
5.50 5.95 5.85
5,75 6.30 ~.9S
5.55 5.90 6.25

Average 5.51 inches 5.85 inche$ 5.64 inches

The vaJues 5.5J, 5.85, and 5.64 are sreater than S.39, so all three example ~ets pass. The average
ora large number ofa..erage rn~a$\Ued insulation tmcknesses. however, should not be less that
5.67 inches. Th~ average Qfthe three sets in the above exampJe is 5.67.

Funher elaboration oftbe suggested procedure or qucstions concerning the methodology ~Jl be
taken care of upon rcquest.

£¥l~~{",A""~ "' /0-1 ~..J?

Ds vi d W ."~~;: ;-;:;r"
R&D Services
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Mr. Ivan Smith October 6, 2000
US GreenFibe~, LLC
370 Palm Island SE
Clearwater, Florida 33767 .

Dear I van:
The averaging of R-values f<:>r a layer of insulation with thicknesses that vary with location can
be accomplished using the method introduced in "Collected Papers in Heat Transfer Vol.l pp 71-
79 (1988). There are practical cases 'where the insulation layer carl be divided into a number of
discrete areas -Each area (subscript I ) has an R-valueRj, and the fraction of the total area that
is assigned to this area is fi~ The R-value for the entire layer is then given by the following
equation.

R = ( L t; / R ) -'I with the summation extending over all regions.

The above equation will be demonstrated by two examples.

Example one: three regions

area one 200 ft2 R, = 1.5 ft2.h..oF/Btu
area two 300 ft2 R2 = 20
area three 50 ft2 R3 ~ 8

total 550

area fractions f, = 0.364
f2 = 0.545
f3 = 0.091

R = (0.364/15 + 0.545/20 + 0.091/8 )-1 = 15.9

Example two: tWo regions

area one 500 ft2 R1 ~ 25
area two 500 ft2 R2 ~ 35

f, =0.5 R&D
f2 = 0.5 Services, Inc.

P.o. Box 2400R = ( 0.5/25 + 0.5/35 )-1 = 292 Cookeville, Tenneae",e
38502-2400

931-372-8871
931-525-3896 FAX

e-mail: rdeerv@usltnet
http://www.rdservlces,com

.,
iF;
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The method demonstrated in Examples one and two can be readily extended to any ntUIlber of
regions. If the number of regions becomes very large, the slmlmation is replaced by an
integration:. This method is like the isothemlal plane~ (parallel heat path) model discussed in the
ASHRAE Handbook of Fundamentals.

I will look forward to further discussions of this interesting teclmical question.

Sincerely, .

~..j.~

David W. Yarbrough, PhD, PE
President

I

~;
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Comparison of Parallel Path vs. Area Percent vs.
Average Thickness Methods of Calculating Total R-Value I

Attic Area Fraction Depth Area

Section ( ft2 ) ( f ) ( in.) R-value
1 100 0.048 8.00 29.6
2 200 0.095 7.75 28.7
3 300 0-143 9.00 33.3
4 400 0.190 8.25 30.5
5 500 0.238 7.25 26.8
6 600 0.286 6- 75 25.0

2100 1 7.833

Calculations: R-value of Insulation Material; 3.7 R/in

METHODS:
Parallel Area Average

Path Percent Thickness

Total R-Value 27.95 28.23 28.98

Equations:
Linear Path R = « f11 R1 ) + (f21 R2) + ...+ (f51 R5 )-1

Area Percent R = (( f1 ..R1 ) + (f2" R2 ) +... + (f6 ~ R6))

Average Thicknes~ R = «(Depth 1 + Depth 2 +---+ Depth 6) /6) * R/in~& 

i
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Comparison of Parallel Path VS. Area Percent vs.

Average Thickness Methods of Calculating Total R-Value

Attic Area Fraction Depth Area

Section ( ft2 ) ( f) ( in.) R-value
1 600 0.286 8.00 29.6
2 500 0.238 7.75 28.7
3 400 0.190 9.00 33.3
4 300 0.143 8.25 30.5
5 200 0.095 7.25 26.8
6 100 0.048 6.75 25.0

2100 1 7.833

Calculations: R-value of Insulation Material = 3.7 R/in

METHODS:
Parallel Area Average

Path Percent Thickness

Total R-Value 29.57 29.73 28.98

Equations:
Linear Path R = «( f1/ R1 ) + (f2/ R2) + ...+ (f61 R6 )-1

Area Percent R = « f1 * R1 ) + (f2 * R2) +... + (fs * R6)

Average Thicknes~ R: «Depth 1 + Depth 2 +,.. + Depth 6 ) /6) * R/in

if :
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Comparison of Parallel Path V5. Area Percent V5.
Average Thickness Methods of Calculating Total R-Value

Attic Area Fraction Depth Area

Section ( ~ ) ( f) ( in.) R-value
1 400 0.190 8.00 29.6
2 300 0.143 7.75 28.7
3 100 0.048 9.00 33.3
4 600 0.286 8.25 30.5
5 200 0.095 7.25 26.8
6 500 0.238 6.75 25.0

2100 1 7.833

Calculations: R-value of Insulation Material ~ 3.7 R/in

METHODS:
Parallel Area Average

Path Percent Thickness

Total R-Value 28.34 28.54 28.98

Equations:
Linear Path R = ( f1/ R1) + (f2/ Rz) + .,.+ (f6/ Re ))-1

Area Percent R = (( f1 * R1 ) + (f2 * R2) +... + (f6 * Re»)

Average Thicknes! R = ((Depth 1 + Depth 2 +..,+ Depth 6 ) 16 ) * R/in

~i; .
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How to Meet the Attic Insulation Depth Requirements with GreenFiber Insulation

"Minimum depth" and R-Value
The Federal Trade Commission requires that all loose fill insulation materials be applied
to a minimum depth to attain a specified R-vaJue. For example, GreenFiber Stabilized
cellulose's specification for an R-30 is to install slightly more than 28 bags every 1000
square feet to a minimum depth 0[8.1 inches.

Continuing with the R-30 example, an interpretation might be that the depth can never be
lower than 8.1 inches in an attic. That is !!.2! what is being asked of an applicator. Both
the insulation industry and FTC recognize that loose fill materials will never be installed
to a perfectly even depth. Requiring that no area be less than 8.1 inches actually results
in an R-value higher than R-30 and a higher installed cost for the applicator.

How can an applicator be certain that the proper R-Value is installed?
It is standard industry practice to use a visual examination of an insulated area to ensure
the proper R-value is in place. The insulation must be at a specified level on an R-value
marker and the stU'rounding material must be reasonably close to the same level.

To facilitate the exan1ination, the Model Energy Code requires dividing an attic in
sections no greater than 300 square feet. The overall attic R~value is determined by
adding the R-values of all of the proportional sections in an attic. (See weighted average
explanation below.)

The simplest way to meet the standard is to fasten R-value markers every eight feet.
(This will actually exceed the standard, but it is an easy rule~ofythumb.) Assuming
trusses are used, a marker should be fastened to every fourth 24-inch-on-center truss or
every sixth 16-inch-on-center truss. The markers should always face an attic access such
as a scuttle hole.

How can an attic with areas less than the "minimum depth" have the correct R-
value?
An attic's R-value is best determined by using weighted average to determine an attic's
overall R-vaJue. Here's an example:

1200 square foot attic with four 300 square foot sections:

Section Observed R-Value ttic Conversion add these 10.-
Section 1 R-28 25% 7
Section 2 R-32 25% 8
Section 3 R.31 25% 7.75
Section 4 R.30 25% 7.5
Net R-value sum of , 'Conversion" column 30.25

As mentioned above, an attic's overall R-value is reached only if the material in each
section is representative of the R-value shown on its marker.
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TABLE 101.4.2.4

PRESCRIPTIVE ENVELOPE COMPONENT CRITERIA ADDITIONS TO AND
REPLACEMENT WINDOWS FOR EXISTING SINGle-FAMILY RESIDENTIAL BUIL.DING~

MAXI~UM MINIMUM
HEATING Fenestration 8_m8l1t wall Slab pt

DEGREe cAyS ~value Ceiling R-qlue" Wall R-value Floor R-value 1I-valu~ R-vaJue a..- ..v",.. 1\18

0-1.999 0.75 R.26 R-13 R-11 R-5 R.O R-5
2,000 -3,999 0.5 R-30 R-]3 R.19 R-8 R-5. 2 ft. R-JO
4.000 -5.999 0.4 R.38 R.]8 R.2l R.IO R-9, 2 ft. R-19
6.000 -8,499 0.35 R-49 R-2l R-21 R-ll R-13, 4 f1- R-20
8,500- )2,999 0.35 R-49 R-2l R-2J R.19 R-tS,4ft. R-20

~O( S1: I fOOl = 304.8 mm.
."Ceiling R-valuc" shnJl bc required for fiat or inclined (cathedral) ccilings. Floors ovcr outside (ljr shall mcet '.ceiling R-value" requisemenlS.
b Bascmenl wall i!1su!ation shall be instlllJcd in accordancc with ScctiO!1 SO2.2.16.
C Slab perimeter insulation shall be inslaJled in accordance with Section 502.2.1.4. All additional R.2 shall be added to "slab perimeter R.value" in thc tnbJc if the

slab is heated.
oj "Crilwl $pace wall R-value" shall apply 10 unv~ntila[ed cmwl spaces only. Crawl space insulation shall be installed per Section 502.2. IS.

101.4.3 Mixed occupancy. When a building houses more tified by the manufacturer. The so)ar heat gain coefficient
than one occupancy, each portion of the building shall (SHGC) of glazed fenestration products (windows, glazed
conform (0 the requirements for the occupancy housed doors and skylights) shall be determined in accordance with
therein. Where minor accessory uses do not occupy more NFRC 200 by an accredited, independent laboratory, and la-
than 10 pcrccnt of the area of any floor of a building, the beled and certified by the manufacturer. Where a shading
major use 5hall be considered the building occupancy. coefficient for a fenestration product is u5ed, it shaJI be deter-

mined by convcrting the product's SHGC, as detennined in
accordance with NFRC 200. to a shading coefficicnt, by divid-

SECTION 102 ing the SHGC by 0.87. Such certified and labeled V-values and
MATERIALS AND EQUIPMENT SHGCs shali be accepted for pw-poses of determining compli-

102.1 Identification. Materials, equipment and systems shall ance with the building envelope requirements of this code.

be identified in accordance with Sections 102.1.1 and 102.1.2. When a manufactW"&r has not detennined product V-value
102.1.1 General. Materials, equipment and systems shall be in ~c?rdance. with NFR;C.100 for a particu~ar product lin~,
identitiedinamannerthatwillallowadetenninationoftheir compliance With thc buildIng envelope requirements of thIs
compliance with the applicable provisions of this code. code shal! be determined by assigning such products a default

U-value In accordance With Tables ]02.3(1) and 102.3(2).
102.1.2 Building envelope insula
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TABLE 102.3(1)-104.1

Alternatively, thc thickness of roof-ceiling insulation that TABLE 102.3(2)
is either blown in or sprayed shall be identified by thickness U-VALUE DEFAUL.T TABLE FOR NONGL.AZED DOORS

markers that are labeled in inches or millimeters installed at WITH WTTHOUT
least one for every 300 square feet (28 m~) through the attic FOAM FOAM
space. The markers shall be affixed to the trusses or joists DOOR TYPE CORE CORE
and marked with the minimum initial installed fhickness and Steel doors (131. inches thick) 0.35 0.60
minimum settled thickness with numbers a minimum of 1.0 WtfHOIJr WITH

inch (25 mm) in hcighf. Each marker shall face the attic ~Tg~: ~g:;::
acceS5. The thickness of installed insulation shall meet or W Od d (1 3/ ' h h.

k)dh '. .'. 1. Ildh ' k h b 0 o()~ ."lnCe$tlc
ex.cee t e mInImUm lnltla msta e t 1C ness sown y the PS/Jel with 7/16-inch p31!els 0.54 0,36
marker. Hollow cote flush 0.46 0.32

Panel with 1 JIg-inch pancJs 0.39 0.28
Solid core flush 0.40 026

TABLE 102.3(1) For 81: I inch ~ 25.4 mm.
U-VALUE DEFAUt.T "tABLE FOR WINDOWS,

GLAZED DOORS AND SKYLIGHTS

SINGI..E DOUBLE SECTION 103
FRAMEMATERIALANDPROPUCTTVPE& GlAZED GLAZED ALTERNATE MATERIALS-METHOD

Metal without thermal brellk OF CONSTRUCTION, DESIGN OR
Operable (including sliding and INSULATING SYSTEMS

swinging glass doors) 1.27 0,87 Fixed 1. J 3 0.69 103.1 General. The prov1s1ons of th.s code are not Intended to

Garden window 2.60 1,81 prevcnt the use of any matenal. method of construction, design
Cunain wall 1.22 0.79 or insulating system not specifically prescribed herein, pro-
Skylight 1.98 1.31 vided that such construction. design or insulating system has
Site-assembled sloped/overhead glazing 1,36 0.82 been approved by the building official as meeting the intent of

MetaJ with (hennaJ break the code.

Oper~bl~ (including sliding and Compliance with specific provisions of this code shall be
.swlnglng gJa:;:; doors) 1,08 0.65 determined through the use of computer software. workshcets.

FIxed, 1,07 0.63 compliance manuals and other similar materials when they
Cun~mwall I,ll 0.68 have been approved by the building official as meeting the
Skylight 1.89 1.11 intent of this codeSite-assembled sloped/overhead glazing 1.25 0.70 .

Reinforced vinyVrnetal clad wood
Operable (illCluding sliding and SECTION 104

swinging glass doors) 0.90 0.57 PLANS AND SPECIFICATIONS
FI~ed 0.98 0.56
SkyJi~ht 1.75 1.0S 104.1 General. With each application for Ii building permit, and

Wood!vinyVfiberglass when requjred. by the buildi.n8.official, .plans and specifi~ations
Operable (including sliding and shall. be submitted. The bJ;llldm,g officIal shall be pennltt~d to

swinging: glass doors) 0.89 0,55 requIre that plans and spec.ficatJons be prepared by an engIneer

Fix
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CHAPTER 1

ADMINISTRATION AND ENFORCEMENT

SECTION 101 101.4.2 )!;xempt buildings,
SCOPE AND GENERAL REQUIREMENTS ...

101.4.2.1. BuIldings Itnd ,~truc;ture:; or ponlOI1H thereof who,~e
101.1 Title. Thi,'iCtxtc shall be known II~ thcMrJd('1 I::lIel",I.'yC(lde, l?Cukdc~ign rul~ofcncrgy u,';uge i~ J~~~ l,han 3.4 Btuth ~r :;~uarc
and may bc \:ilcd a~ ~u~h. It is rctcrred to hcrcin iI~ ,hi", code," 1()oL( 10.7 W 1m-) or 1.0 watt pcr~quare toot (10.1 W 1m-) 01 floor

area for all purpo~cs.
101.2 Intent. The pmvi1ii(Jns of' this code shall regulate the 101 4 2 H ..)' , " ...' '"."I . I.b . 11' I t" d th I . d ...2. ulldlngsunds(ructure~()rportlonsthercof wh(~hare(e~J!!n() UI" mgenvc o~s or~ equat~ cnna reSIN!,U'lCCan neither hcat~d !lor c()()lcd.
low ulr ICllki.\gc .If\t.! (he de!ilgn UI1t.ll;electlon ofmcchamcal, clcc- .

tricaJ, scrvicc. watc~-hc!ltil1g a~~l illuminatio,l1 .'iy,~lc~~ and 101.4.3 Applicltllon tl) exjstjn~ buiJdin~s. I .
cqulpm~lI! whl(.'~ .wlll cn~~lc et!~ctlvc liSC. ~I enc~~ In new 101.4_'.1 Additions to existin~ buildings, Addili()n~ to exil;l-
b~lJt.ilng .l:OnstrllctJOn. l.llS Intended. that these prOVISIon,., pro- ing building'- or Htru~lureH may bc madc to .~u~h buildingl; or
v(d~ 1~CXlblllly to,pennl!. thc u~e ?~ In~ovatlve approaches and Hlrllcturc~ wilholll m~"ing the entirc bllilding or s(ru~lur~ com-

.tcchl1lquc~ tt.) achIeve effcct\vc utll17..ahor'l of energy. ply. Thc new addition ~hall (;onf()~ to the provi~j()I1~ of thi~

101.3 Compliance. Cumpliunce with thi.'! cO(le ~h!\11 bc dctcr- c()(te 3S they rclatc tu new COI1!itructlon only.

mined aN folloWN: ]0] ,4.3.2 Hi~toric buildings. Hi~toric huilding~ arc exempt I

.F()r rc,~idcntiul b\lildin&~ a I;ystcms approach for the entirc fro~ this codc. Thl,- excmpli()n .~hall ~Ipply I.() th~);;~ bui,ldj~¥s
building and it~ cnergy-u~ing !;ub-sY8tem:\ which [nay utilize whIch huvc ~cn ~peclfjc31ly dc~lg,:!atc(1 ;1,\ hlsl(}rl~~llly ~lg~l.fl-
rt;ncwi\blc ~()urccs (Chapter 4), a component perfonTIancc cant, by thc ~t;}lC o~' 1~x:al ,governing bo(~y. ()f lliitecj In I hc'
approach for v..riou~ huilding clemcnt~ and me(:hanic~11 HY~- N~tl()nal Re,I.'(.~t(:r vi ~fl,\'t~)r~(' Plt/(,t,S or which h~IVC bCCT1 dcter.
terns ~Ind cQmpt.)ncnt~ (Chaplcr 5), or ~pccificd ..<:ccpt~\hlc n)!ncd lo be cllglblc lOt listing.

practicc (Chapter 6), 101.4.3.3 Chungc()fClccupancy. A ch~gc in the \x:cupilncy or I
.For t.)lhcr than resjdcnti~ll huildings H pre~t:rjp(ive, Ny!!tcm, or u~c of ~1~1 c~i.~(ing hllil~ing t.~r strul.:tu.re t;onstrUl:,led .lIlldc~ lhi.~

cnergy CO!\t budget .lpproach (Ch.lplcr 7). t:ode whlt;h would requIre an Int:rl)a~e In de
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MODEL ENERGY CODE ,4

102.1.3 Insulation in!itallation. Roof-ceiling. floor Otnd wall TABLE ~O2,3a
cuvity in~uJation shall t)C installed in a manner which will pem'lit U-VALUE DEFAULT TABLE FOR WINDOWS.
, - r h ( ' , 'd -..GLAZED DOORS AND SKYLIGKTS
ms cctlon 0 t c milnU "clurer s R-value I entlflcatlon mark.c ~ '-- SINGLE

I DOUBLE

Alternatively. the thickness of roof-ceiling insutution thut i~ ~ r-:--T,-;-~--"':"'- GL~~~~__- __~~ZED

either blown in or sprayed shall be idenlified by thickne!;~ mark- MMAl. WI I HOU'J I HI'.WMAI. 8RI'.AK '

er~ lhat tlrc labelc~d in inches in~t~! led at least onc for every 300 ~~~ll,tc : :~~ ~:

~uarc feel ~28 m~) through the attic !ipace, The mitl"kers ~hall be b"l,r l.~n ()

affixed to thc tru,..~e~ or joi5t~ and marked with the minimun) ini- Skyli~ht I. \J2 I

lial installed thickne~~and minimum settled thickn&~!; with I)Um- Mt:TA{. WITJI "fH":RMAL "R~;AK t>ers a minimum of 1.0 inch (25 rom) in height, Each marker .'ihall (~I)()rabll: 1.1)7 ()

face thc attic aCcc..,N. The lhicknc~ (If installed insulation ~hall Fixed J.I' ()
dh " .'. 1 ' Jldl ' k b 0\)1)( 110 I)

mccl or excce I e mmlmum Inltla InsrQ e t }IC ne~s shown y S\(yli~hl 1 :'J:I I,
the marker, MI':1'AL-fi:ADwiliW-'-'--- -',-

Opl:rllbl~ 0.911 (I

102.2 Maintenance Information. Rc'iuired regular muintc- !~i.~Cd 1.0.' ()
-., .uvor () OJ'J 0

nClncc actl{)n~ ShOll1 he clearly ~tated and Incorporated on a Skylight I:~() 0

readily acce~.'iihle lubel, Such label may be limitcd to identify- W()()O!VINVI,' ing, by titlc ~)r publication number, the operau\)n and mainte- OI)Crublc (I.()4 ()..'i/>

nance manual for lhat par1icular model and type of proc.iuct. t!iKo;\j 1.()4 (),.~7

Majntcnanc~ iJ1struction~ ~hall be furnished for equipment O"I)r O.'JK 0.5(,

which re,,/uire~ prev~nrjve maintenance tor efficient opcrauoll. SkyIJ~ht_, 1.~7 ().K~

(""or Sl: I (11('h = 2_'.4 mm,

102 3 F". .. n ' (,Iii,." hlo<:k "'~cml,lic~ ~h,111 n:IV&; OJ V-valuc \,(O.("I().
.enestratl\)n product rating, certl cation and label-

ing, U-valuc~ of fcne",tr~\tion prodl.lcfS (window!;, door~ illld ~ky- TABLE 102 3b

lights) shall hc determined in accordllnce wirh thc Nati()nal Fen- lJ-VALUE DEFAULT TASlE FOR NONGLAZED DOORS

estrHtion R;Lrjng Council \ ()()-9 I. Pr()("ed,l"t' f()r D('/erminifl~ '-'-' ~ ._'-- :J~" ~
f" . P I 7" I P ' s . d d R <" C I ) b ' WITH FOAM WITHOUT

('fI£',l"frafum J'VC 11('1 rll'rmCI /'vpc?rtl£'s ~ tan ar .,--, y CORE FO~M CORE

~In
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