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The Carpet and Rug Institute
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Dalton, Georgia 30720

Attention: Mr. Barry Torrence
Director of Technical Services

Subject: Project A-1846 - "Advantage of Rugs and Carpeting in Energy
Conservation in Residential and Commercial Structures"

Monthly Status Report
Gentlemen:

A meeting with representatives of the CRI technical review committee was
held on June 23rd to confirm the selection of carpet samples to be used for
conductivity testing. A majority of these samples have been received and
initial physical testing completed in preparation for the conductivity tests
which will be carried out by an independent testing firm (Dynatech R & D Co.,
Cambridge, Massachusetts). These samples were misnumbered and are being
held for a short while before shipping to enable (1) renumbering of carpet
samples and (2) confirmation that the samples are correct and valid accord-
ing to the review committee's selection. Testing of samples will continue
at Georgia Tech concurrently with the conductivity testing being done
externally.

Work on computer simulation of residential heating requirements is
progressing on schedule. Tabulated data values which will be used for
evaluation of overall heat load and fuel cost have been selected. The
selection was based upon five heating zones defined by the National Bureau
of Standards using three major cities from each of these zones. The output
will cover the full range of heating season energy requirements formed in
the continental United States.
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SUMMARY

In today's energy-conscious society, the American consumer is becoming
increasingly aware of the value of products from the standpoint of energy
efficiency. This study was initiated by member organizations of the carpet
and rug industry to investigate the potential of carpet and underlayment
in reducing energy requirements, and consequently reducing utility costs
of residential and light commercial buildings.

The results of the program demonstrate that carpeting is of value as
a floor insulation material. Thermal tests of selected carpet samples
indicate that the best carpet-pad combination tested will reduce floor
heat loss by as much as 54% when installed on an uninsulated wood floor
over a ventilated erawl space, and by as much of 72% when installed on an
uninsulated, exposed edge concrete slab on grade.

The percentage of energy saved due to carpet insulation relative to
energy requirements for an entire structure is dependent on the configuration
of the structure. Overall percentage savings are reported for several
different types of structures in differing climates and with a range of
carpets of thermal resistance. In all cases, carpeting was found to provide
insulation value for any installation on a floor surface exposed to outside
temperatures. In extreme climates, the dollar value of this insulation
effect can be significant. The insulation value of a carpet was found

to be proportional to its thickness and pile density.



II.

INTRODUCTION

In recent years, the impact of increasing energy costs has emphasized
the need for a reevaluation of the efficiency with which energy is utilized.
The residential sector of the American society currently consumes approxi-
mately 127 of the nation's total annual energy consumption for space heating
and air conditioning. It has been proven that a significant amount of the
energy consumed for residential heating and cooling can be eliminated by
improving the thermal insulation of the structure. Ideally, all structural
components of a residence exposed to the temperature of the air outside the
residence should be insulated.

This report evaluates the effectiveness of carpet and carpet underlayment
as a floor insulation. Since insulation is of value only when installed on
a surface which is exposed to a higher temperature on one side and a lower
temperature on the other side, only carpet installations on floors at ground
level will be addressed. The types of carpet installations which were chosen
for evaluation are:

1. Carpet or carpet underlayment combinations installed on

a wooden floor over a ventilated crawl space,
2, Carpet or carpet underlayment combination installed on a
concrete slab laid on grade.

The maximum value of the carpet as thermal insulation is evaluated by assuming

no previously installed insulation on the floors.

In order to determine the insulating properties of carpet and underlayment,

carpet and underlayment samples representative of products which were being
marketed at the time of this report were selected for testing. The selection
of the samples was made by members of the Thermal Subcommittee of the Carpet
and Rug Institute. The selected samples were then tested by Dynatech, Inc.
of Cambridge, Mass., an independent testing laboratory, to determine the
thermal conductance of each sample. The effectiveness of the samples for
reducing energy requirements for heating and cooling a residence or a small
commercial building was then evaluated by using a computer simulation of a
typical structure and by estimating the energy savings due to carpet instal-

lation for an annual heating season for 15 different cities in the U.S.



Energy savings during a cooling season due to carpet installation were estimated
for different floor areas in nine cities. The estimated values of energy sav-
ings for both heating and cooling seasons were then converted into dollar savings

using utility rates in effect during August, 1976.
ITI. TECHNICAL APPROACH

General
The program to evaluate carpet as a floor insulation was divided into
three phases:
1. Selection of carpet and underlayment samples which would
be representative of currently marketed products.
2. Testing of selected carpet and underlayment samples to
determine physical and thermal characteristics, and
3. Computer simulation of heat transfer in residential and
light commercial structures to estimate energy and cost
savings resulting from installation of carpets.
Each of these program phases.is discussed in detail below.

Carpet Selection

The Carpet and Rug Institute Thermal Subcommittee assumed a major portion
of the responsibility for carpet sample selection and provided the samples
used for this project. An experimental design was formulated which permitted
comparison of the major variables of carpet construction potentially affecting
thermal properties, which are as follows:

1 carpet style (or texture)
2 fiber type

3 pile height

4, pile weight

5 tufts per square inch

6 yarn type

7. secondary backing type
The purpose of the selection process was to group carpets in coherent cate-
gories which then permitted thermal properties of the carpets to be related
to construction properties.

For example, Table 1 shows the selection matrix for carpet style and
fiber type. Of primary importance to this selection process was that carpets

typical of those found on the current market be selected.



Table 1.
Carpet Style vs. Fiber Type
Fiber Level Cut High-low Shag Saxocny
Type Loop Leop (plush) Leep (tip sheared)
Nylon X X X X
Acrylic X
Wool X
Polyester X X
Polypropylene X

Within groups, there was further breakdown with respect to pile height,
pile weight and tufts per square inch. Since these latter variables are to
some extent interrelated, complete independence of a variable pair such as
pile weight versus tufts per square inch was not cbtained. Nevertheless, as
Table 2 indicates, variaticns within each variable was permitted by the use
of comparison groups which may be identified as follows:

I. Yarn and fiber type, and carpet style constant;

vary pile height, weight and tufts per square inch.
II. Yarn type, fiber type, carpet style, pile height,
pile weight and tufts per square inch constant; vary
secondary backing type.
III. Fiber type and pile weight constant; vary carpet style
IV. Carpet style (and pile weight) constant; vary fiber type

V. Yarn type and pile weight constant; vary tufts per square inch.

For practical reasons, the term constant as it is used above, means of
small magnitude relative to other changes. One of the ceonsiderations during
carpet selection was that all samples be of typical current production
inventory rather than special short runs during which production parameters
affecting carpet properties may be unstable. Using this criteria, variable
values were chosen tc be as near the ideal value as possible.

Representative carpet underlayments of five types were selected: prime
urethane, slab rubber, waffled sponge rubber, ccated combination fiber pad,
and bonded urethane. 1In later testing and simulation, the thermal trans-
mittance of the pads was determined, as were the contribution tc heat loss

reduction when used with a carpet.



Table 2

Carpet Construction Design Specifications

Comparisen Fiber Yarn Tufts/lnz
Sample No. Group Type Type Style PH PW GA. SPL SPI/GA
1 I Nylon CF LL .125 10 1/10 8.0 80
2 I Nylon CF LL .109 20 1/8 6.0 48
3 I Nylon CF LL .192 28 1/8 8.4 67.2
4 I & III Nylon CF LL .125 24 1/10 8.6 86
5 III Nylon S PLUSH .250 24 1/8 11.0 88
6 II1 Nylon CF HLL 24 5/32 8.6 55
7 I1I Nylon CF SHAG 1.07 24 3/16 5.2 27.7
8 IT&V Acrylic S LL .210 42 1/10 8.0 80
9 IT &V Acrylic S LL(FB) .210 42 1/10 8.0 80
10 A Polyester S PLUSH .280 42 5/32 8.5 54.4
11 v Polyester S HLL | 42 5/32 8.5 54,4
12 \Y Nylon S Saxony .552 40  3/16 5.5 29.3
13 Nylon CF Shag 1.25 43  3/16 4.2 22.4
14 IV &V Wool S Plush  .487 43 5/32 7.0 44,8
15 v Nylon S Plush ,.812 58 1/8 10.0 80
16 v Acrylic S Plush .688 53 5/32 9.0 57.6
17 v Acrylic S Plush .530 44  3/16 8.25 44
18 Polypropylene CF LL 20
Legend:

PH = Pile height, inches

PW = Pile weight, oz./sq.yd.

GA = Machine guage, inches laternal tuft separation
SPI = Stitches per inch (lengthwise)

LL = Level loop

HLL = High-low loop (tip sheared)
FB = Attached foam back
S = Spun yarn
CF = Continuous filament yarn



Sample
Description

Prime Urethane 3/8"
2.2 Pound Density

Slab Rubber

48 oz. Waffled Sponge
Rubber

56 oz. Coated Combina-
tion Hair and Jute

Bonded Urethane 1/2"
4.0 Pound Density

Table 2A
Underlayment Constructions

Total
Thickness, Inches

0.40

0.23

0.43

0.44

0.50

Tatal
Weight,o0z/sq.yd.

10.3

62.0

49.2

52.6



Carpet Testing

In order to establish the physical characteristics of the carpeting
samples prior to thermal transmittance testing of carpets, the total height
and total weight of the various samples was determined by using lots of
10 specimens taken from regions near the thermal test sample. Then, each
lot of 10 specimens was sheared down to the primary backing and a second
measurement of height and weight taken. The difference between these
measurements represents pile height and weight above the primary backing.
Past experience in thermal characteristics of materials indicated to the
CRI and Georgia Tech groups that pile height and density variations would
have much greater effect on thermal transmittance than the variations found
in backings, with the exception of attached foam backings which must be
treated separately.

Carpet height measurements were made with a traveling microscope to
avoid the problems of pile deformation and measurement repeatability asso-
ciated with presser foot type instruments. Carpet weight was measured on a
laboratory balance.

Thermal transmittance testing was carried out by Dynatech R & D Company,
Inc., an independent testing firm, preeminent in the field of thermal
conductivity testing and the largest in the world in this field. The test
method used was ASTM C518 for determining thermal transmittance. Replica-
tion testing of fifteen specimens showed that measurement differences were on
the order of 1-2%; thus further samples were evaluated using only one
specimen.

The test conditions included a half-inch air gap above the carpet for
which the Grashof number (1) indicated negligible convective heat flow. Thus,
the measured resistance of the air gap could be subtracted from overall
thermal resistance of carpet plus air gap to yield the carpet thermal resis-
tance. By this means, carpet pile deformation was avoided.

The test was configured such that the heat flow direction was downward
from a hot plate above the pile to the cold plate below the carpet. The
thermal resistance of the air gap was measured to be R = 0.67, which agrees

well with past experience at Dynatech for the thermal resistance of air.



Types of Carpet Imnstallatioms

The benefits resulting from installation of carpet om a floor will vary

over a wide range depending on the thermal characteristics of the floor.

Factors affecting the magnitude of energy savings due to carpet installation

include existing levels of floor insulatiom, type of furnace and duct work

iﬁstallation, temperature maintained in the structure, outside temperature

variation for a geographic location, etc.

1.

Wood floor over vented crawl space

For the case of carpet installed on a wooden floor, the floor

was constructed with a plywood subfloor and hardwood flooring

supported by wood floor joists over a vented crawl space. See

Figure I.

Evaluation of this type of floor was made based on the

following assumptions:

No floor insulation other than carpet,

The temperature difference between the inside floor surface
and the crawl space is approximately 50% of the difference
between the temperature maintained inside the structure and
the outside air temperature during a heating season, and
The temperature difference between the inside floor surface
and the crawl space was assumed to be the equivalent tem-
perature difference listed in the ASHRAE Handbook of Funda-
mentals, 1972 edition, for residential air conditioning load

evaluation, based on the outside design temperature.

Concrete slab on grade

For the case of carpet installed on a concrete slab, the

evaluation was based on the following assumptions:

a.

b.

The perimeter edge of the slab was above finished grade
{see Figure I)

The edge of the slab was not insulated,

The heat loss from the slab was proportional to the
perimeter of the slab, and
There is negligible heat gain through the slab during

a cooling season.



FLOOR TYPES

A. Wood floor over vented crawlspace

S Troom = 70°F

Wood Flooring

Wc;od Subfloor N ) '
(8" Plywood)

D
\\\
N

Tcrcwlspcce

Floor Joist{assume 16" on center)

B. Slab on grade

Troom =70°F

Fig. I
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The effects of variations in the thermal characteristics of carpet were
accounted for by using a range of carpet thermal resistance values obtained
from the thermal tests of the selected samples. The R-values (hr—ftz—FO/BTU)
chosen as representative values of the tested samples were 1.0, 2.0, 3.0
and 4.0. The results of the thermal testing of the carpet samples is pre-

sented in Section II.

Types of Structures

Two different characteristic structures were chosen to be evaluated with
the two floor types discussed above.

1. Residential Structure

The characteristics of the residential structure evaluated
include frame construction, uninsulated walls, insulated
attics, infiltration rate equal to one air change per hour,
and either concrete slab or wood floors. See Appendix A,
The sizes of residential structures chosen to be evaluated
were 1000, 1500, 2000, 3000 and 4000 square feet of living
area. Four types of floor plans were selected to account
for variability of heat loss from the floor due to variations
in structural configuration for any one value of floor area.
The selected floor plans are:
a. One-story square - the entire floor area is subject
to heat loss.
b. Two-story square - One half of the floor area is sub-
ject to heat loss.
c. One-story rectangular - Same as one-story square, but
perimeter is 6% larger for same floor area.
d. Ell-shaped - Same as one-story square, but perimeter

is 15.5% larger for same floor area.

2. Commercial Structure

The characteristics of the commercial structures evaluated
include concrete block walls with brick veneer, built-up roof
with insulation, concrete slab on grade floors, and infiltration
equal to one air change per hour. See Appendix A. The sizes of
commercial structures chosen for evaluation were 5000, 10,000 and
20,000 square feet of area. The types of floor plans evaluated

were two-story square and ell-shaped.
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Heating Season Simulation

In order to estimate the energy savings over an annual heating season
due to installation of carpeting over the two types of floors, several
variables which affect energy requirements for heating a structure must
be addressed. These variables include:

1. Winter temperatures associated with different geographic

locations in the U. S.

2. Size of the structure

3. Configuration of the structure

4. Thermal characteristics of the structure

The method selected to simulate heating season performance for a given

structure was the degree-day method outlined in the American Society of

Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) Handbook -

1973 Systems, which estimates energy requirements for heating a structure.

This method uses tabulated values of heating degree-days for a given location,
where a heating degree-day is a criteria for measuring the temperature variation
at the location during a year's time. The formulas used in estimating the

fuel or electric requirements for a heating system in a residence or commercial
structure are presented in Appendix A.

The variability of heating energy requirements for different geographic
locations in the U.S. was taken into account by evaluating three large cities
in each of five heating zone divisions which are indicated on Figure II. The
heating zones shown on Figure II were designated by the National Bureau of
Standards as zones which characteristically determine heating energy require-
ments for a limited range of temperatures.The variability of heating energy
requirements for different types of houses and commercial structures was
accounted for by selecting characteristic structures, e.g., one-story
rectangular, two-story rectangular, L-shaped, etc., and evaluating different
sizes of each characteristic structure .

Thus the evaluation of carpet as thermal insulation addressed various
sizes of each type of structure at each of fifteen major cities in the U.S.

The results of the evaluation during an annual heating season are presented in

the following section.
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Cooling Season Evaluation

The method chosen for evaluation of carpet as insulation is the

energy estimating method outlined in the ASHRAE Handbook and Product Directory-

1973 Systems for residential air conditioning energy requirements for a cooling

season. Commercial structures and residences employing slab on grade con-
struction were not evaluated due to the fact that carpet installed on a con-

crete slab on grade will account for negligible energy reduction during a
cooling season.

The energy savings resulting from carpet installation was estimated as
a reduction in the heat gained through a wood floor over a vented crawl space.
This value was calculated by using the equivalent temperature difference given

in the 1972 ASHRAE Handbook of Fundamentals for estimating cooling load con-

tribution of the wood floor, based on the summer design temperature for each
city. The thermal characteristics of the wood floor were the same as those
assumed in the heating season simulation. Thus, the calculated reduction in
the overall heat transfer coefficient for the wood floor resulting from addi-
tion of carpet to the floor surface was used to estimate energy savings using
the equivalent temperature difference. This energy reduction in air condition-
ing load was then translated into air conditioning cost savings by using values
of seasonal air conditioning operating hours obtained where available, from
electric utilities in the fifteen cities indicated in Figure II. The dollar
savings were computed based on current electric rates in the cities. The

method of calculation is detailed in Appendix A.
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IV. PROGRAM RESULTS

Carpet Testing

The results of the carpet sample tests to determine the thermal
resistance or R-value of each sample are presented in Tables 3 and 3A.

As indicated, the R~values generally range from 1.0 to 4.0 for carpets
alone or carpet underlayment combinations. R-values were additive for

any combination of samples. For example, a combination of carpet sample

6 (R=1.3) and the prime urethane pad (R=1.6) will yield an overall R-value
of 2.9, within a ten percent allowance for error.

The R-value represents a resistance to heat flow. Thus, the higher
the R-value of a material, the better the insulation value of the material
Table 4 gives the typical R-value for some common materials, based upon
equivalent one inch thick specimens.

Table 4
Thermal Resistance of Some Common Materials

(R-value (hr-ft2-°F/BTU) /inch

Copper 0.00037
Concrete 0.10
Plywood 1.25
Carpet 2.4
Fiberglass insulation 3.2

Table 4 indicates that copper is a very poor insulator compared with carpet
or fiberglass. Carpet is found to be a good insulator relative to concrete
and plywood, which are common flooring materials.

In the carpeting samples tested, there appeared to be a direct

proportionality between the total thickness of the test sample and the



Table 3

Carpet Thermal Measurements

Thermal
Sample No. Trasmittance (BTU/hr-ft2-°F) R-Value
1 1.46 0.68
2 1.54 0.65
3 1.50 0.67
4 1.81 0.55
5 0.89 1.12
6 0.75 1.33
7 0.66 1.51
8 1.28 0.78
9 0.97 1.03
10 1.06 0.95
11 0.60 1.66
12 0.51 1.96
13 0.41 2.46
14 0.46 2.19
15 0.55 1.83
16 0.53 1.90
17 : 0.58 1.71

18 1.42 0.70



Table 3A

Underlayment Thermal Measurements

Description

Prime Urethane 3/8"
2.2 Pound Density

Slab Rubber

48 oz. Waffled Sponge
Rubber

56 oz. Coated Combina-
tion Hair and Jute

Bonded Urethane 1/2"
4.0 Pound Density

Transmittance(BTU/hr—ft2-°F)

0.62

1.63

1.28

0.58

0.48

16

R-Value

1.61

0.62

0.78

1.71

2.09
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corresponding R-value for that sample. The test results indicate that the
contribution of any component of the carpet, i.e., pile or underlayment to

the total R-value is more dependent on the thickness of the component,

rather than the fiber and/or yarn type.

Heat Transfer Simulation

Due to the large number of variables which affect the evaluation of
energy requirements for a composite structure, as many variables as possible
were minimized in number. Even so, a total of 208 different combinations
of structure types, sizes, floor plans and carpet R-values were evaluated
for annual heating season savings in each of the 15 cities. Of these
evaluations estimated savings for 104 of the combinations are presented
in Tables 5 through 108. Examination of the results of the computer
simulation leads to the following conclusions:

1. Carpet can provide significant savings in the energy

required to heat a structure. Again it must be stressed
that the estimated savings are "worst case'" conditions,
due to the fact that the carpeted floors evaluated are
otherwise uninsulated. Therefore, the estimated savings
should be considered maximum values for the type of
structures investigated.

2. Carpet installed on an uninsulated concrete slab will

provide greater savings than carpet installed on an

insulated wood floor of the same area.
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3. Energy savings from carpet will vary substantially,
depending on the thermal resistance or R-value of the
carpet. For example, a carpet with an R-value of 4.0
provided an estimated energy savings which was éreater
than two times the savings estimated for carpet with an
R-value of 1.0.
The results of the evaluation of the effectiveness of carpet in
reducing air conditioning energy requirements during a cooling
season are presented in Tables 109 through 112. The cooling
season evaluation addressed only the estimated net reduction
of heat gained through a wood floor over a vented crawl space.
For this reason, the energy savings due to carpet are not
expressed as a percentage of total structure energy requirements,
but rather as a gross energy savings. The energy savings
listed in Tables 109 through 112 are based on electric air
conditioning units having a coefficient of performance of 2.5,
The estimated energy savings during a cooling season are not as
significant as the energy savings estimated for a heating season.
This result would be anticipated since the energy required to heat
a structure is usually greater than the energy required to coocl
the same structure.
For both heating and cooling season evaluations, the wost

significant variable is geographic location, due to the fact
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that the geographic location fixes a number of other variables
including design temperature for heating and cooling seasons;
number of heating season degree days; number of air conditioning
system operating hours during a cooling season; and the cost

of utilities. These variables are listed for each of the

fifteen cities in Appendix A, Table A-II.



Zone |

Zone |l

Zone I}l

Zore IV

Zone V

AREA = 1000 sq. ft.

A el

32

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 1.00

20

TABLE 5

GEOGRAPHIC % SAVINGS FROMIANUAL SAVINGS [ ANNUAL SAVINGS |4 AL SAVING S
LOCATION CARPET DURING fwy naTURAL Gas'| W/ RESISTANCE wy FUEL OtL°
ANNUAL HEATING HEAT
Mi i
Etor s 3.3 % $ 0. $ 1. $ 0.
New Orleans
Lovisiana 3.3 2, 6. -
Hauston
Texas 3.3 0. 5. -
Atlantg
Gronnin 3.3 4. 8. 7.
San Francisca
Catlifornia 3.3 4. 11. -
Ft Werth
Toxos 3.3 4. 10. 5.
Louisvilla
Kentocks 3.3 5. 12. 11.
St Louis
i 3.3 6. 16. 11.
Sentile
Washington 3.3 7. 7. 10.
Boston
Massachuseltes 3.6 14. 11. 14.
Chicago
hicags 3.6 10. 31. 17.
Spok ane
Washinglon 3.6 12. 9. 16.
Caribhon
A'(;mn:J 3'6 - 24- 23.
[)n'u!‘u
Minnrsalo 3.6 17. 31. 21.
Glasgow
Montano 3.6 6. 18. 19.
‘Based on utility rates in effect August 1976




Zone |

Zone 1l

Zone Il

Zone |V

Zone V

— 1

1 AREA = 1000 sq,H,

—

N

32

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 2.00

21

GEOGRAPHIC | - SAYINGS FROMI,Npar savings [ANNUAL SAVINGS | A npat savings
LOCATION CARPET DURING luyj NATURAL GAS'| W/ RESISTANCE W/ FUEL OIL°
ANNUAL HEATING HEAT
Miam:
Flosido 5.4 $ 0. $ 1. $ 1.
New Otleans
Louisiana 5.4 3. 10. -
HO [N Ns]
e 5.4 1. 8. -
Atlany
Geyo?qr;j 5.4 7. 13. 11.
Son Francisco
California 5.4 6. 18. -
Ft Werth
Texas 5.4 7. 17. 8.
lL(OuiWIl'e 5.4 8. 19. 17.
entyucky
St Loui
st 5.4 10. 26. 18.
Seattle 17
Wcshlnglon 5.4 12. ll. .
Boston
Massachusettes 5.8 22, 18. 22.
Chi
Mimers 5.8 17. 52. 27.
Spokane
Washing ton 5.8 19. 15. 27.
o 5.8 - 40. 38.
Dotuth
Minnesota 5.8 28. 51. 35.
Cr‘l(lsqo"l
Mon\'on(,: 5.8 10. 29. 30.

"Based on utility rates in effect August 1976

TABLE 6




Zone |

Zone !

Zone Il

Zone IV

Zone ¥V

I AREA = 1000 sq.ft.

’F/\F—

32

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 3.00

22

TABLE 7

GEOGRAPHIC - OSAVINGS FROM L AL savings | AT UL SAVINGS 1 pgyal savinie s
LOCATION CARPET DURING fyyp aTURAL Gas™| WIRESISTANCE |y pyp o
AMNMUAL HEATING HEAT '
Moama
Florida 6-8 % $ Oo $ 2. $ 1.
New Orlemn'\
Louisiana 6-8 4- 12. -
Heoustan
lexas 6.8 1. 10. -
Atlaning
Genrgia 6.8 8. 16. 14.
San franciccn
California 6.8 7. 23. -
Ft "o ok
Toxas 6.8 9. 22. 10.
Loy dle
s 6.8 11. 24, 22.
S! Llous
N 6.8 12. 33. 23,
Senttle
\r‘vo:‘\mqron 6-8 15- 14- 2]..
Beviven
Massachuarttes 7.4 28. 23. 28.
(‘,Lﬁ(r‘gn
Minor, 7.4 22. 66. 35.
Spekare
\';'zv.}\mglg)n 7-4 24- 19. 34-
Tarihiog
Maimne 7'4 - 5].- 48
Dbk )
Ainrecnia 7-4 36- 65- 44.
(USRS
/‘w\(m.'on(: 7.4 13. 37. 39.
"Based on uhlily rates in effect August 1976




Zone |

Zone Il

Zone Il

lone IV

Zone V

AREA = 1000 sq.ft.

——

I/\r‘_

32

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 4.00

23

GEOGRAPHIC % SAVINGS FROM ban i pal SAVINGS [ANNUAL SAVINGS | o nal SAVING S
LOCATION CARPET DURING |wy naTURAL Gas'| WIRESISTANCE | wy Fuel o1l
ANNUAL HEATING HE AT
Miami .
Flotido 7.9 % $ 0. $ 2. $ 1.
New Crleons
Louisiana 7.9 4, 14, -
Houston
Texas 7.9 1. 11. -
Atlan'o
Geongre 7.9 10. 19. 16.
San Francisco
Calitornia 7.9 9. 27. -
Fi Werth
Texas 7.9 10. 25. 12.
Louisville
Kentucky 7.9 12. 28. 26.
St Louis
Miseouni 7. 14. 38. 27.
S le
Veadbingiron 7.9 18. 16. 25.
Bowton
Massachusettes 8.6 33. 27. 33.
Chicago
Minois 8.6 25. 76. 40,
Spokon
W()'%Eh:)q:‘on 8.6 28. 22. 39.
(V'V‘ 100
ribey 8.6 - 59. 55.
D\l'\llh
Minnesola 8. 41. 75. 51.
Glasgow
Montana 8. 15. 43. 45,

‘Based on utility rates in effect August 1976

TABLE 8




Zone |

Zone

Zone lil

Zone |V

Zone V

l AREA = 1000 sq.ft.

——

32

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 1.00

24

GEOGRAPHIC % SAVINGS FROMI )\ NUAL SAVINGS | ANNUAL SAVINGS |\ \UAL SAVING S
LOCATION CARPET DURING |y yatural Gas®| W RESISTANCE wj FUEL OIL"
ANNUAL HEATING HEAT
Miami
Florida 6-3% $ O- $ 2- $ l.
New Orleans
louisiana 6.3 3. 11. -
Houston
Texas 6.3 1. 9. -
Atlanta
Georqio 6.2 8. 14. 12.
San Froncisco
California 6.3 7. 21. -
Ft Werth
e 6.2 8. 20. 9.
Louisvill
Kontocky 6.2 10. 22. 20.
St Louis
Missouri 6.2 11. 30. 21.
Seattle
Vaskingron 6.2 14. 12. 19.
Boston
Massachusettes 6.8 25. 21. 25.
Chicogo 6.8 19. 58. 31,
Spok
Woshing ron 6.8 22. 17. 30.
Caribou
Maine 6.8 - 45, 43,
Duluth
Minnesolo 6.8 32. 58. 39,
Glasgow
Montona 6.8 11. 33. 34.
"Based on utility rates in effect August 1976

Table 9




Zone |

Zone

Zone |11

Zone |V

Zone V

r——-» em —]
32
rt}\\y} | ——
32
I AREA = 1000 sq.ft. I
— i N

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 2.00

25

GEOGRAPHIC 7OSAVINGS FROM Y,k nuaL SAvinGs [ATFIVAL SAVINGS |y goa sa,mias
LOCATION CARPET DURING luwy naTURAL Gast| W RESISTANCE Wi FUEL OIL°
ANNUAL HEATING HEAT "
Miagmi
Florida 9.1 7% $ 0. $ 2. $ 1.
T\l"w Or’pgrw
Lf‘,\U‘Su]no 8-7 5- 15- -
Hq\_vﬂnn
e 8.6 1. 12. -
Atlanta
Geoi 8.4 10. 19, 17.
San francicco
Cahlornia 8.7 9. 29. =
Ft VWerth
Texas 8.4 10. 26. 13.
Laoisvilia
Kenlur_ky 8-3 13- 29. 26.
St Lowis
o 8.3 15. 39, 28.
Seattle
Woshmtﬂon 8-5 19- 17- 26.
Bovion
Massachunrttes 9.0 34. 28. 34.
Chicano - -
Winois 9.0 25. 77. 41,
Spokane
qulw‘.g!on 9-0 29. 22. Z}O-
Caribou
Maine 8- 9 - 59 . 56 .
DHIH‘M
Minnrsolin 8.9 42, 76. 52.
Glavgow
Montana 8.8 15. 43. 45-

‘Based on utility rotes in effect August 1976

TABLE 10




Zone |

Zone |l

Zone il

Zone IV

Zone V

l——-— 3, —_— 26
Ft}\\yf  em——
32
I AREA = 1000 sq.ft I
7
ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 3.00
GEOGRAPHIC FOSAVINGS FROMEA AL SAVINGS | ATTDAL SAVITGS Jappgal savinGs
LOCATION CARPET DURING Ly natUrRAL Gas'| W RESISTANCE w/ FUEL O’
AMNUAL HEATING HEAT
Miarma
Florida 12.3 % $ 0. $ 3. $ 1.
(\JF'W ()llDﬁ,n{
Leuisiana 11.4 6. 20. -
Haoovtan
[oxa: ll-z l. 16. -
Atlgno
Gecrgo 10.8 13. 25. 22.
San Franciaro
Calitorrma 11.5 12. 39- -
Ft Wireth
Texas 10.8 13. 34. 16.
'\_”H\ly"”ﬂ
iy 10.5 16. 37. 34.
S Lot
Micsour 10.5 19. 50. 35.
Senatt’e
‘v‘.‘ozhmq‘m 11.0 24. 22. 33.
Botens
Mocsaehy ettes 11.5 43. 35. 43.
C‘r\w(n o
TP 11.3 32. 97. 51.
Stckoee
MW g ton 11.3 36. 28. 51.
Coban
KMeyne ll.l - 74. 70.
ot h
Aot 11.1 52. 95. 65.
[ e
,‘»'f,'=-‘i::r\f» 11.0 19. 54. 56.
‘Based on utility rates in effect  August 1976

TABLE 11




Zone |

Zore |l

Zone lll

Zone |V

Zone V

— ]

I AREA = 1000 sq.ft.

 Smm——

F/\{—

32

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE= 4.00

27

GEOGRAPHIC " SAVINGS FROM AL ingial SAVINGS |ANNUAL SAVINGS 4 Al SAVING S
LOCATICHN CARPET DURING twy maTURAL Gas'| W RESISTANCE Wy FUEL OIL’
ANNUAL HEATING HE AT
Miam’ .
Florida 15.6 % S 1. $ 4. $ 2.
MNew Oirlaans
Louisiana 14.0 8. 25. -
Heustan
Texos 13.7 1. 19. -
Atlanta
Georgio 13.2 16. 30. 26.
Son Francisco
Calitornio 14.3 15. 48. -
FI Mizrth
Texas 13.3 16. 42. 20.
L'jx) ’.viHR
Kentycky 12.8 20. 44, 41.
St lows
Missouri 12.7 23. 61. 43.
Seatble
Washington 13.4 29. 27. 41.
BD’.!()-\
Mas<achusettes 13.9 52. 43. 52.
Chirgo
VMlinos 13.6 38. 117. 62.
Spokane
Washinglon 13.6 44, 34, 6l.
Caribou
Maine 13.3 - 89. 84.
Dolorh
Minnesota 13.3 62. 113. 77.
onan 13.2 22. 65. 67.
ontanag

‘Based on utility rates

in effect

August 1976

TABLE 12




Zone |

Zone |l

Zone Il

Zone |V

Zone V

.|; AREA = 1500 sq.ft.

——

l/\C_

39

d
1

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=

1.00

28

% SAVINGS FROM

ANNUAL SAVINGS

GEOGRAPHIC ANNUAL SAVINGS ANNUAL SAVINGS
LOCATION CARPET DURING |y NATURAL GAS'| WIRESISTANCE | w; pypL o1
ANNUAL HEATING HEAT
Miami
Florida 3.5 7% S5 0. $ 1. S 1.
New Orleans
Louisiana 3.5 3. 9. -
H?us!on 3.5 0. 7. -
exas
At
Gooenie 3.5 6. 12. 10.
San Francisco
Californio 3. 5. 17. -
Fi et 3.5 16. 7.
Louisville
Kentucky 3.5 8. 17. 16.
St Louis
Missouri 3.5 9. 24, 17.
Seattle
Washington 3.5 11. 10. 15.
Boston
Massachusettes 3.8 20. 17. 20.
Chicogo 3.8 15. 47. 25.
Spok
Worshing ton 3.8 17. 14. 24.
Coriboy 3.8 - 36. 34,
DU 1
poduth 3.8 26. 47. 32.
Gl w
Moo 3.8 9, 27. 28.

"Based on utility rates in effect August 1976

TABLE 13




Zone |

Zone |l

Zone il

Zone IV

Zone V

39 ————*™
——
39
AREA = 1500 sq. ft. I
e

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE =

2.00

29

GEOGRAPHIC | SAVINGS TROM 4 jal savinics | ATMUAL SAVINGS Rapirgal saviness
LOCATION CARPET DURING |y NATURAL GAS'| W RESISTANCE Wi FUEL OIL”
ANMNUAL HEATING HE AT
Miam: o
A 5.7 % 5 0. 5 2. 5 1.
New Orleans
louisiora 5.7 5. 14. -
Houstan
o 5.7 1. 12. -
Ailent
Georgin 5.7 10. 19. 16.
San Francisco
California 5.7 9. 28. -
Ft VWerth
Texos 5.7 10. 26. 12.
Louisville '
Kentucky 5.7 13. 29. 26.
St Louis
ot 5.7 15. 39. 28.
Seattle
ae 5.7 18. 16. 25.
Bowton
Maeoton 6.2 34. 28. 33.
Chicago
{linots 6.2 25. 77. 41.
Spakare
\'Vm"hingtcn 6.2 29. 22. 40.
{:.CTIII‘O\J
Manne 6/2 - 60. 56.
Duluth
Minnesota 6.2 42. 77. 52.
Gilaaqeova
N 6.2 15. 44 46.

"Based on ulility rotes in effect

August 1976

TABLE 14




Zone |

Zone |l

Zone |11

Zone |V

Zone V

AREA = 1500 sq.ft.

|

fﬁ\\ﬂii_

39

ONE STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 3.00

30

GEOGRAPHIC | = SAVINGS FROMI, AL SAVINGS [ ANNUAL SAVINGS | Aprgyat savinG s
LOCATION CARPET DURING Juyy naTURAL GAST| W RESISTANCE W) FUEL OIU
ANNUAL HEATING HEAT
Miami
Florida 7.2 % $ 0. S 3. S 1.
New Orlegn«
Louvisiana 7.2 6. 18. -
Houcoraon
Texas 7.2 1. 15. -
Atlantao
Georgia 7.2 13. 24, 21.
San Francisro
Califtornia 7.2 11. 35. -
Fr \Werth
Texos 7.2 13. 33. 16.
Lavicyiile
Kontocby 7.2 16. 36. 33.
St Lowu
N 7.2 19. 50. 35.
Sentile
Werhngron 7.2 23. 21. 32.
anlor\
N\Oiﬂochuiﬂ!lcg 7'9 43' 35' 42-
Chicaga
W inats 7.9 32. 98. 52.
Spckare
Wehrg 7.9 36. 28. 51.
oo
Moo 7-9 - 76- 72-
Dol h
Mipnecoig 7-9 54- 97. 66-
Calesr gpeva
g 7.9 19. 56. 58.

‘Bused on uhlity rates in effect  August 1976

TABLE 15




Zone |

Zone |1

Zone lll

Zone IV

Zone V

]: AREA = 1500 sq.ft.

 S—

I/\F‘

39

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 4.00

31

GEOGRAPHIC % SAVINGS FROMI A\ NUAL SAVINGS [ANNUAL SAVINGS | on Al SAVINGS
LOCATION CARPET DURING W NATURAL GAS“ Wi RES{STA;NCE w/ FUEL O'L*
ANNUAL HEATING HEAT
Miami
Florida 8.4 7% $ 0. $ 3. $ 1.
New Orleans
Lovisiana 8.4 7. 21. -
Houston
Texas 8.4 1. 17. -
Atlant
Geordia 8.4 15. 28. 24,
cholFir&%?cniaZco 8.4 13. 41. -
" 8.4 15. 38. 18.
ouile 8.4 18. 42. 39.
St Louis
Missauri 8.4 21. 57. 41.
Seattle
Washington 8.4 27. 24, 37.
Bost
Mcssocoiuf)sr;lles 9.2 49, 41, 49.
Chi
Winors 9.2 37. 114. 60.
Spok
Washing ton 9.2 42. 33. 59.
ooy 9.2 - 88. 83.
posloth 9.2 62. 113. 77.
Glasgow
Moo 9.2 22. 65. 67.

"Based on utility rates in effect August 1976

TABLE 16




Zone |

Zone ||

Zone |l

Zone IV

Zone V

fe—— 39

?\/;

[

I AREA= 1500 sq.ft.

= J/\(;

39

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 1.00

32

GEQGRAPHIC

% SAVINGS FROM
CARPET DURING

ANNUAL SAVINGS

ANMUAL SAVINGS
W/ RESISTANCE

ANNUAL SAVINGS

(QCATION W/ NATURAL GAS’ _ W/ FUEL OfL°
ANNUAL HEATING HEAT
Miom:
Florids 6.1 % $ 0. $ 2. s 1.
New QOrlegns

LOU;ﬁiono 6.1 5. 15. -
Houston
Texos 6.1 1. 12. -
Atlagnt

Cooinin 6.1 10. 20. 17.

an Francise

> Cnnhfo’:;isoo 6.1 9, 28. -

Ft Wiee

et 6.1 11. 27. 13.
viewille

e 6.1 13. 30. 27.

St Leuis

Missouri 6.1 15. 40' 29'

Seattls

Vadhing on 6.1 19. 17. 26.

Bovtan

Mossachusettes 6.7 35. 29. 34,
hicn
g 6.8 26. 80. 42.
S OI‘(F‘

Woshing ton 6.8 30. 23. 42.
(;\j(rl;l:([‘]” 6.8 - 62' 59'
[\l'\\ }\

Mmoo 6.8 4t 80. 54,
Glosgrw
I‘V\QH?(‘HVU 6.8 16. 46, 48.

“Based on utility rates in effect

August 1976

TABLE 17




Zone |

Zone |l

Zone 1l

Zone IV

Zone V

~——— 39—
r—j\/{ — f
1
39
m AREA= 1500:q.ft k
= o N l

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=

2.00

33

GEOGRAPHIC r SAVINGS FROMEANNUAL SaviINGS [AMMUAL SAVIHGS | yrjay saveins
LOCATION CARPET DURING Huy \aTURAL Gas®| W RESISTANCE Wi FUEL OIL"
ANNUAL HEATING HEAT
Miam
Florida 8.7 % $ 0. $ 3. $ 1.
New Orleans
lowisianag 8.4 6. 20. -
Heoustan
Texas 8.4 1. 16. -
Atlonta
oo 8.3 14. 27. 23.
San Francisco 8.5 13 39, _
Cahifornia * "
Fr Wenh
Texas 8.3 14. 36. 17.
Lniavilla
Kentucky 8.2 17. 40, 36.
St Llours
i 8.2 20. 564 38.
Seattle
Washington 8.3 25. 23. 35.
Bouron
Massachuseties .0 46. 38. 46.
Chicage
Minos 9.0 35. 106. 56.
Spokane
\Nr.mhm(pon 9.0 39. 31. 55.
Caribou
Maoine 8-9 - 82- 77.
Daloyh
Minnrsola 8.9 58. 105. 71.
Glongow 8.9 21. 60. 62.
Montana

‘Based on utility rates in effect

August 1976

TABLE 18




Zone

Zone |l

Zone il

Zone IV

Zone ¥V

I AREA=

m——

1500 sq. ft.

J/&\\{:L_

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE= 3.00

34

TABLE 19

GEOGRAPHIC | » SAVINGS FROMI, Ay savinGs | ANTIAL SAVINGS 3 gar saving s
LOCATION CARPET DURING fwy naturat Gas'| WIRESISTANCE 1wy pugL ont
ANNUAL HEATING HEAT
PMaiom:
o 11.8 % $ 1. $ 4. $ 2.
New Orlanns
Lovicinna 11.0 8. 27. -
Hesvetan
Terax 10.9 1. 21. -
Atlanig
Genrgia 10.6 18. 34. 29.
San Franrcicco
Coaliforma 11.2 17. 52. -
Ft W/eah
Texns 10.7 18. 46. 22.
Lovresitle
Kentucky 10.4 22. 50. 46-
5! Lonis
Missouri 10.4 26. 68. 48.
Seattle
V\/(}‘Jw:nq!on 10.7 33. 29. 45.
B"‘.,("f'
Massachucettes 11.4 59. 48. 58.
Chicagn
g 11.3 44, 134. 71.
Spekane
Wby 1on 11.3 50. 39. 70.
e 11.1 - 102. 97.
Dol
AMirrecatn 11.1 72. 131. 89.
Colaagqom
Montane 1.1 26. 75. 78.
‘Based on uhlity rates in effect August 1976




Zone |

Zone

Zone Il

Zone |V

Zone V

D\}
i
|

39

[

F——

I AREA = 1500 sq.ft.

 S—

=

39

ONE STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE = 4.00

35

GEOGRAPHIC " OSAVINGS FROMIpynuat savinGs |ANMUAL SAVINGS | Al SAVING S
LOCATION CARPET DURING fwy naTural Gas™| W RESISTANCE w/ FUEL OIL"
ANNUAL HEATING HE AT
rMiam:
Florida 14.8 % $ 1. $ 5. $ 2.
New Orleans
Loulsiong 13.6 10. 33. -
Houstan
Texas 13.4 2. 26. -
Atlantc
Geongro 12.9 22, 42. 36.
San Cis
Californio 13.9 21. 64. -
Fr Werth
Texas 13.0 22. 56. 27.
Loiaville
Kentucky 12.6 27. 61l. 56.
St Lous
Miscour: 12.6 31. 83- 59-
Seattle
W(nh:anon 13.1 40. 36. 55.
Boaston
Mmsochu)sf'”es 13.8 71. 59. 71.
Chicngo
Winors 13.6 53. 162. 86.
Spekane
Wm‘ﬁhmgh)ﬂ 13.6 60. 47. 84,
Caribou
Moran 13.4 - 123. 166.
Du' 1|‘h
Minnesola 13.4 87. 157. 107.
(lavqow
;‘\-Mms](mu 13.3 31. 90. 93.

‘Based on utility rates

in effect

August 1976

TABLE 20




Zone |

Zone Il

Zone |l

Zone |V

Zone VY

36

[t — — 56 ——
—— | A
AREA = 1500 sq. ft. 27
—— L =————

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 1.00

GEOGRAPHIC % SAVINGS FROM |\ Nyal SAVINGS |ANNUAL SAVINGS 1 nual SAVING S
LOCATION CARPET DURING Iy naTURAL GAS*| W/ RESISTANCE W FUEL OIL*
ANNUAL HEATING HEAT
Miami
Florida 3.4 % $ 0. $ 1. $1
New Orleans
Llouisiang 3.4 3. 9. -
Houston
Texas 3.4 0. 7. -
Atlanta
Georgia 3.4 B 12. o 10.
San Francisceo
California 3.4 5. 17. -
Ft Worth
Texas 3.4 6. 16. 7.
Louisville
Kentucky 3.4 8. 17. 16.
St Louis
Missouri 3.4 9. 24. 17.
Seattle
Washington 3.4 11. 10. 15.
Boston
Massachuseties 3.7 20. 17. 20.
Chicago
I1linors 3.7 15. 47. 25.
Spokane
Washington 3.7 17. 14. 24,
Carib
t’\?\;’lnzu 3 . 7 - 36 . 34 .
Duluth
Minnesola 3.7 26. 47. 32.
Glasgow
Montana 3.7 9. 27. 28.

"Based on utility rates in effect August 1976

TABLE 21




Zone |

Zone il

Zone Il

Zone IV

Zone ¥V

[——

i"—*—— — 56 —ﬂ*"—ﬂ

= R
ONE STORY RECTANGULAR

! i\//»{'_‘—_;“ T

37

WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE 2.00

GEOGRAPHIC % SAVINGS FROM |y NUAL SAVINGS | ANMUAL SAVINGS Tanyal savINGS
LOCATION CARPET DURING lywy NATURAL Gas'| WIRESISTANCE wl FUEL OIt"
ANNUAL HEATING HEAT
Migmi .
____Flode | 5.6 % __50. 5 2. $ 1.
New Orteans
Loursiana 5.6 5. 14. -
Houston
Texas 5.6 1. 12. -
Atlanta
Georgia 5.6 10. 19. 16.
San Froncisco
___“qu‘iforniq o 7“_‘_5"_776»'*_‘ o 9. ~ 28 -
Ft Worth
Texas 5.6 10. 26. 12.
loutsville
Kentocky 5.6 13. 29. 26.
S5t loui
Missot 5.6 15. 39. 28,
Seanle
Veerbmgron 5.6 18. 16. 25.
Boston
Massachusettes 6.1 - 34. 28. 33.
Chicego
inois 6.1 25. 77. 41.
Spokane
o, | 6.1 29. 22, 40,
Canbou
_ Maine 6.1 - 60. 56.
Dulurth
Minnescia 6.1 42. 77. 52. ]
Glasgow
Montana 6.1 15. 44, 46.

‘Based on utility rates in effect Avgust 1976

T

ABLE 22




Zone |

Zone |l

Zone lll

Zone |V

Zone V

38

| o -]
B 56
- I { h\,/’/(:“ -1
AREA = 1500 ¢q fi. 27
— N F—

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 3.00

GEOGRAPHIC 7 OSAVINGS FROM A NUAL SAVINGS | ANNUAL SAVINGS | AGNUAL SAVING S
LOCATION CARPET DURING lwy naTURAL GAS®| W/ RESISTANCE wi FUEL OIL*
ANNUAL HEATING HE AT
N‘A\OM"
Florida 7.1 % $ 0. S 3. S 1.
New Orleans
Lovisiana 7.1 6. 18. -
Houston
Texas 7.1 1. 15. -
Atlant
Georgia 7.1 13. 24, 21.
San Francisco
___,,Cqui,f‘_:”nio.. o 777'1___ L 11. - 35'74 L - o
Ft Wo-
Mexns 7.1 13. 33. 16.
Louisville 7.1 16. 36. 33.
Kentucky
St Louis
Missour| 7.1 19. 50. 35.
Seatle
Washington 7.1 23. 21. 32.
Boston
Massachusettes 7.8 43. 35. 42.
Chi
1 inots 7.8 32. | 8. 52.
) ]
Wﬂiﬁ!‘(gqnw, | 7.8 36. 28. 51.
Carit
:‘\r[\](]l::U 7'8 - 76. 72.
Duluth
Minnesota 7.8 54, 97. 66.
Glasgow
Maentana 7.8 19. 56. 58.

‘Based on utility rates in effect August 1976

TABLE 23



Zone |

Zone Il

Zone Il

Zone IV

Zone ¥V

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

i —— 56 e —— e
F { [ c—
AREA = 1500 sq. f1 27
j— N1 1

39

CARPETING R-VALUE 4.00
GEOGRAPH IC O SAVINGS FROM |\ ual SAVINGS | ANNUAL SAVINGS |, AL SAVING S
LOCATION CARPET DURING lywy yaTURAL GAS™| W/ RESISTANCE w/ FUEL OIL®
ANNUAL HEATING HEAT
Migmi
Florido 8.2 7% $ 0. $ 3. $ 1.
New Qrleans
Louisiong 8.2 7. 21. -
Haouston
Texos 8.2 1. 17. -
Atlan
Ge'o;i‘c? 8.2 15. 28. 24.
San Fr i
Colitornia 8.2 13. 41. -
Ft Waor
A 8.2 15. 38. 18.
uisvill
ﬁfen,uckf 8.2 18. 42. 39.
5 Louss 8.2 21. 57. 41.
Seor'\;
Washington 8.2 27. 24, 37.
Rosien
Mossm?in?sel!es 9.0 49. 41. 49.
Chicage 9.0 37. 114. 60.
Wt 9.0 42. 33. 59.
Coriboy 9.0 - 88. 83.
poeth 9.0 62. 113. 77.
G‘()S W
Montona 9.0 22. 65. 67.

‘Bosed on utility rates in effect August 1976

TABLE 24




Zone |

Zone

Zone |l

Zone |V

Zone V

40

fe————— — 5g -
S| k\/,/:_'_"
27
AREA = 1500 sq. fr.
e e Pt R ———

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 1.00

GEOGRAPHIC | % SAVINGS FROM sy npal savINGs |ANNUAL SAVINGS | o NyAL SAVING S
LOCATION CARPET DURING |y NaTURAL Gas'| W/ RESISTANCE | w ruel oL’
ANNUAL HEATING HEAT
Miami
Florida 6.2 $ 0 $ 2 $ 1
New Orleans -
Louisianag 6.2 3. 15 Kk
Houstan
Texas 6.2 1. 12. kkkk
Atlanta
Georgio 6.2 ~ 11. ._____“#,_2..0.',‘,,_,,,,,,, _____i&:_ o
San Francisco
__ Colifornia 6.2 ~ 9. 29. k%
Ft Worth
Texas 6.2 11. 27. 13.
Louisville
Kentucky 6.2 13, 30. 28.
St Louis
Missouri 6,2 16, 42, 29.
Seattle
Washington 6.2 19. 17. 27.
Boston
Massachusetles 6.8 36. 29, 36.
Chicogo
[llinois 6.8 27 83. 44,
Spokane
Washington 6.8 31. 24. L 43.
Coribeo
Maine 6.8 KEKE 64. 60.
Duluth
Minnesota 6.8 45. 82. 56.
Glasgow
Montana 6.8 16. 47. 49.

"Based on utility rates in effect August 1976

TABLE 25




Zone |

Zone li

Zone Il

Zone |V

Zone V

41

==l A —T
AREA = 1500 sq. 1 27
— ) =————

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=2.00

GEOGRAPHIC | SAVINGS FROM |, npar savings |ANNUAL SAVINGS | s nial saviNG
LOCATION CARPET DURING |wy natural Gas'| W RESISTANCE wi FUEL OIL" .
ANNUAL HEATING HE AT
Miami 8.9% $ 0 $ 3. $ 1
Florido
New Orleons ot
Louvisiana 8.5 7. 21. mEm
Houston
Texas 8.5 1. 17. Kdek
Atlanta
Georgio B 8.4 - - 14. o v27. _,__.,-gé'_;,;__
San Francisco
| Colifornia | 8.6 o 13. - 41. Fkkk
Ft Worth
Texas 8.4 15. 37. 18.
Louvisville
Kentucky 8.3 18. 41. 37.
St Louis
Missouri 8.3 21. 56. 39.
Seattle
Washington 8.4 26. 24, 36.
Baostan
Massachusettes 9.1 48. 39, 47.
Chicago
inois 9.0 36. 109. 58.
Spokane
Washington 9.0 41. 32. 57.
Caribou
M_q:ne 8.9 *kk% 84. 79.
Duluth
Minnesota 8.9 59, 108. 73.
Glasgow
Montona 8.9 21. 62. 64.

"Based on utility rates in effect August 1976

TABLE 26




42

L s ——

——1 T
AREA = 1500  sq. ft 27

E— =1

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=3.00

GEOGRAPHIC - SAVINGS FROM |5 nual SAVINGS [ANNUAL SAVINGS 1A NyAL SAVING S
LOCATION CARPET DURING |\ yaTURAL GAS' W/ RESISTANCE wi FUEL OIL’
ANNUAL HEATING HEAT
Zone | Miami 12.0% $ 1. $ 4, $ 2.
_ Heride | ~
Ne»‘w O.rl.rzcms 11.2 9, 28. kkkk
Loursiana
Houston -
Texas 11.0 2 22. kR kR
Atiant
Zone |l Ceorgia 10.7 18. 35. 30.
San Francisco
| Cdlifornia _11.3 17, _54. Fekodok
Ft Worth
Texas 10.8 19. 48 _ 23.
Zone |l Lovisville
Ff_eltltv;ky 10.5 23. 52. 47.
St Louis
Missouri 10.5 26. 71. 50. o
Seattle
Woshingm 10.8 34, 30. 47.
z 1\ Boston
one Mossoshfse!?es 11.5 6l. 50. 60.
Chicago
Minois 11.3 ,___mﬁ4w~éétwn__, 138. 73.
Spokane
~ Washinglon 11.4 51. . 40. 72. L
Zone ¥V Caribou 1
_ Maine 11.2 Kok 105. 99.
Duluth
 Mmnesotg 11.2 74, 135. 92. o
Glasgow
NiMonlono . 11.1 27. 77. 80.

"Based on ulility rates in effect August 1976

TABLE 27




Zone |

Zone I

Zone I

Zone IV

Zone V

43

e 56 -
] X — )
27
AREA = 1500  sq. ft.
A ﬂ[_—l:'—

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=4,00
GEOGRAPHIC " SAVINGS FROM |\ NUAL SAVINGS [ANNUAL SAVINGS |\ NUAL SAVING S
LOCATION CARPET DURING \\; NATURAL GAS®| W/ RESISTANCE wi FUEL OIL°
ANNUAL HEATING HEAT
Miams 15.1% $ 1. $ S, $ 2.
Florida
New Orleans
v reen 13.8 11. 34. ko
Houston
Texas 13.6 2. 27. kkkk
Atlanta
Georgic 13.1 23. 43. o 37.
San Francisco
| Califernic |~ 14.1 21 B 67. AKX
Ft Warth
Texas 13.1 23. 58. 28.
l_ ui&vi“?
Kemtucky 12.7 28. 63. 57.
St Louis
Missauri 12.7 32. 86. 60.
Seattle
Washington 13.3 41. 37. 57.
Boston
Massachusettes 13.9 73. 60. 73.
Chi
llinors 13.7 55. 166. 88.
Spakane
Washingtan 13.7 62. 48, 86.
Caribou
Maine 13.4 *ixk 126. 119,
Duluth
Minnesota 13.4 89. 162. 110.
Glasgow
Moniana 13.3 32. 92. 96.

"Based on utility

rates in effect

August 1976

TABLE 28




Zone

Zone [l

Zone 11

Zone |V

Zone V

44

o 63 )
; L T
AREA = 2000 sq.ft. 2

= S T ==

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 1.00

GEOGRAPHIC | % SAVINGS FROM a1\l savings [ANNUAL SAVINGS |\ nial savINGS
LOCATION CARPET DURING |wj yaTURAL Gas®| W/ RESISTANCE w/ FUEL OIL'
ANNUAL HEATING HEAT
Miami .
Florida 3.5 % $ 0. _$ 2 $ 1.
New Orleagns
Lauisigna 3.5 4. 12. -
Houstan
ool 3.5 1. 9. -
Atlanto
Georqio 3.5 8. S . ],',5,',_.‘, - 13.
San Francisco
California 3.5 7. 23. -
Ft Wor
tiorth 3.5 8. 21. 10.
ouile 3.5 10. 23. 21.
enlycky
St Louis
Missouri 3.5 12. 32. 22.
Seattle
Washington 3.5 15. 13. 20.
Boston
Massachusettes 3.9 27. 22. 27.
Chicago
fHlinots 3.9 21. 63. 33.
Spokane
Washington 3.9 23, 18. 33.
Canb
f‘?\(r],mzu 3.9 - 49. 46.
Duluth
Minnesota 3.9 34. 62. 42.
Glasgow
Montana 3.9 12. 36. 37.

‘Based on utility rates in effect August 1976

TABLE 29




Zone |

Zone |l

Zone Il

Zone IV

Zone V

45

A —
m— A ey

i

AREA = 2000 o4 1 32
— e =

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 2.00

GEOGRAPHIC % SAVINGS FROM [, \UaL SAvInGS | ANNUAL SAVINGS |4y iat savinGss
LOCATION CARPET DURING |y NATURAL Gas®| W/ RESISTANCE W/ FUEL OIL'
ANNUAL HEATING HEAT
Miam:
Florida 5.8 % 1 s o. § 3. $ 1.
New Orleans
Lovistana 5.8 6. 19. -
Houston _
Texas 5.8 1. 15.
Atianto
Georgia 5.8 13. o ?_5. B 22.
S Franci
“California | 58 12. 37. - |
Mo | 5.8 14, 3. 16.
Louisvilte 5.8 17. 38. 35.
Kentucky
o 5.8 19. 52. 37.
Seattle
Woshnaton 5.8 24. 22. 33.
Boston
Massachusettes 6.4 45, 37. 44,
Chicago 6.4 34, 103. 55.
Spokane
Washing o 6.4 38. 30. 53.
Caribou 6.4 - 80. 75.
pouuth 6.4 56. 102. 70.
Clasgow 6.4 20. 59. 61.

"Based on utility rates in effect August 1976

TABLE 30




Zone |

Zore |

Zone Il

Zone IV

Zone V

46

— 63 -
— p
AREA = 2000 sq.ft. 32
— =

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE =

3.00

% SAVINGS FROM

ANMNUAL SAVINGS

GECQGRAPHIC ANNUAL SAVINGS ANNUAL SAVINGS
ANNUAL HEATING HEAT
Miami
Florida 7.4 7 $ 1. S5 3. $ 2.
New Qrleans
Louisiono 7.4 8. 24, -
Houston
e 7.4 1. 20. -
Al
Goongia 7.4 17. 32. 28.
Saen Froncisco
| Coalifornie 7.4 15. 47. -
Ft Worth
eens 7.4 17. 44. 21
Louvisville
oo 7.4 21, 48. bh.
S L ui
Mooyt 7.4 25. 66. 47.
Seattle
\washingion 7.4 3. 28. 42.
Boston
Massochusettes 57. 47. 56.
hi
Hhimze 8. 43. 131. 69.
Spokane
Washing ron 8.1 49. 38. 68.
Caribou
Moine 8.1 - 101. 96.
Duluth
Minnesola 8.1 72. 130. 89.
Glasgow
asgow 8.1 26. 75. 78.

"Based on utility rates in effect August

1976

TABLE 31




Zone |

Zone Il

Zone lll

Zone IV

Zone ¥V

I~ ~ 63
| —
AREA = 2000
——

§ S m—

sq. ft.

ﬂlt):TJ

47

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE

= 4,00

GEOGRAPHIC "t SAVINGS FROM | \\NUAL SAVINGS |ANNUAL SAVINGS | 4 ynuAL SAVINGS
ANNUAL HEATING HE AT
M i
Flo(:?::‘o 8.6 $ 1. $ 4. $ 2.
New Orleagns
Louisiana 8.6 9, 28. -
Houton 8.6 2. 23. -
Atlant
Georaio 8.6 20. 37. 32.
S F i
| Colitornie .| 8.6 17. 54. -
Fi Wor
terth 8.6 20. 51. 24,
isvill
e 8.6 25. 56. 51.
St Lovi
s 8. 29. 77. 54.
Seattle
Washinglon 8. 35. 32. 49,
Bost
Mossoi’;nj’slnes 9.4 66. 54. 65.
.
hisogo 9.4 50. 152. 80.
Spokane
Washington 9.4 56. 4t 79.
Goribov 9.4 - 117. 111.
poiluth 9.4 83. 150. 102.
Closgow 9.4 30. 87. 90.

‘Based on utility rates in effect August 1976

TABLE 32




Zone |

Zone |l

Zone |l

Zone IV

Zone V

48

e 63 -
— T
2
AREA = 2000 sq. ft.
— VN

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING

R-VALUE=1.00

% SAVINGS FROM

ANNUAL SAVINGS

GEOQOGRAPHIC ANNUAL SAVINGS ANNUAL SAVINGS
LOCATION CARPET DURING W/ NATURAL GAS‘ Wi RES|STA.NCE W) FUEL O”..
ANNUAL HEATING HEAT
Miami 6.0% $ 0. $ 3. s 1.
Florida
New OArlveons 6.1 6. 19. EYT T
Louisiana
Houston
oo 6.1 1. 15. Hokk ok
Atlanta
Georgia 6.1 13. —25. 22,
San F i
| "Colitarnia 6.0 12. 36. e
Ft Worth
Texas 6.1 14 34. 16.
Louisville
Komacks 6.1 17. 38. 35.
St Loui
M'issgs: 6.1 20. 52. 37.
Seattle
Washington 6.1 24, 22, 33.
Boston
Massachusettes 6.8 45. 37. 45.
Chi
llinors 6.8 34. 104. 55,
Spok
Waoshingron 6.8 38. 30. 564.
Caribou
Maine 6.8 *hkk 81. 76.
Duluth
Mtnneusom 6.8 57. 103. 70.
Glosgow
Montana 6.8 21. 59. 62,

*Based on utility rates

in effect

August 1976

TABLE 33




Zone |

Zone Il

Zone lil

Zone IV

Zone V

e 63— __7_“,1
i S ,V&;
AREA = 2000 sq.ft.
— T e

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=2.00

49

GEOGRAPHIC % SAVINGS FRC.)M ANNUAL SAVINGS ANNUAL SAVINGS ANNUAL SAYING S
LOCATION CARPET DURING Iy yaTURAL GAs®| W/ RESISTANCE 1wy Fuel oL
ANNUAL HEATING HEAT
Miami
Florida 8.6 $ 1 $ 4. $ 2
Ner Qr!ecns 8.4 8. 26. kkkk
ouisiana
—]
Houston o
Texas 8.3 1. 21. L
—A
Atlanta
Georgia 8.2 o 18. __39.“ B 30.
San Francisco
___Cdlifornia 8.4 16. 51. Kk __J
FI Worth
Texas 8.3 18. 46, 22.
Llauisville
Kentucky 8.2 22, 51. 47.
St Louis
Missouri 8.2 26, 70. 49,
Seatife
Waoshingtan 8.3 32, 29. 45.
Boston
Massachuseltes 9.0 60. 49, 59.
Chicoga
inais 9.0 45. 137. 73.
Spakane
Woshing’lon 9.0 51. 40, 71.
Caribou
Marine 8.9 *hkk 106. 100.
Duluth
Minnesota 8.9 75. 136. 93.
Glasgow
Montona 8.9 27. 718. 81.

‘Based on utility rates in effect August 1976

TABLE 34




Zone |

Zone |l

Zone [l

Zone |V

Zone V

- — 63
E——i
AREA = 2000
1"

— ]

T

sq. ft.

e

50

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE= 3.00
GEOGRAPHIC |« SAVINGS FROMI, L par savinGs |ANNUAL SAVINGS Taunial saviNG S
LOCATION CARPET DURING Hyy natuRAL Gas'| WIRESISTANCE | vy rygpr oiL®
ANNUAL HEATING HE AT
Miami
poom 11.6% s 1. s 5. s 2.
T MNew Oilenns i
Leuisiann 10.9 11. 34, hdekk
Houston
Texas 10.8 2. 27. % dedek
Atlorta
o Geogio | 10.6 __ 23. 44, N 1 PR
San Francisco
ﬁm‘:cirfovm_o_ 11.1 21, 77676~ o Sekdk
Fi Worih
o Jexas | 10.6 24. 60. 28.
Louicsiile
Kenfucky 10.4 29. 65. 59.
St Louwis
_ Missoyni 10.4 33. 88. 62.
Seattle
Muashinglon 10.7 42, 38. 58.
Bostan
Massgchusertes 11.4- 76,7 L _6_3___ 75.
Chicogo
inois 1.3 57. 1 Z?) 92.
Spokane
| Woshingion 11.3 _ 64,y 50. 90.
Caritiow
. “Aﬁ‘,’,'n,(:‘,‘,,__,_,, 11.2 Fokdek 133 125.
Duluth
_Mmnesola | 11.2 94. _170. 116.
Glasaow
|l Mowana - | X1.1 [ 34. 97 101,

‘Based on utility rates in effect August 1976

TABLE 35




Zone |

Zone |l

Zone |l

Zone IV

Zone V

et —— . —~ 63 -
= o
AREA = 2000 sq.ft.
— e Ty = o
ONE STORY RECTANGULAR

CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE=4.00

51

F
GEOGRAPHIC % SAVINGS FROM AN AL SAVINGS |ANNUAL SAVINGS | ANnyaL SAVINGS
LOCATION CARPET DURING |y NATURAL GAS®| WIRESISTANCE 1w ryeL oI
ANNUAL HEATING HEAT
Miom 14.6% $ 1 $ 6. $ 3.
orida
New Crleans
Louisiana 13.5 13. 42. *hkk
Houston _
Texos 13.3 2. 33. Kkkk
Atlanio
_ Georgia 12.9 28. 53. 46.
San Francisco
_Colifornia 13.7 26, 82. hk kK
Fr Waorth
Texas 12.9 29. 73. 35.
Lovisville
Kentucky 12.6 35. 79. 72.
St Louis
Missouri 12.6 40. 107. 76.
Seattle
Washington 13.1 51. 46. 71.
Boston
Massachuseties 13.9 92, 76. 91.
Chi
1l inors 13.6 69. 209. 111.
Spok
Woshing lon 13.7 78. 61. 109.
Caribou
Maine 13.4 hhkk 160. 151.
Duluth
Minnesata 13.4 112. 204. 139.
Glasgow
Montana 13.4 40. 117. 121.

"Based on utility rates in effect August 1976

TABLE 36




Zone |

Zone |l

Zone W

Zone |V

Zone V

4y WMk___»W____ﬁ,j

— 3
AREA = 3000  sq.ft.
— N

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE1.00

52

GEOGRAPHIC " SAVINGS FROM [\ NUAL SAVINGS | ANNUAL SAVINGS fAnal SAVING S
LOCATION CARPET DURING |\ NaTURAL GAS'| W/ RESISTANCE W/ FUEL OIL*
ANNUAL HEATING HE AT
Miami )
Fioridao 3.7 % $ 0. 5 2. S 1
New Qrleans
Louisiana 3.7 5. 18. -
Houston 3.7 1. 14. -
Texas _
Atl
Goorgia 3.7 12. 23. 20
San Francisco
_Californio | 3.7 11. B . S S
Ft Worth
Texas 3.7 12. 31. 15. o
L vill
Kentucky 3.7 15 35. 32.
St Loui
Mesos 3.7 18. 48. 3.
Seattle
Washington 3.7 22. 20. 31.
Boston
Massachuseltes 4.1 41, 34, 41.
Chi
llinots 4.1 31. | 94, 50.
Spokane *
Washington 4.1 35. 27. 49, -
Catib
Morne 4.1 - 73. 69.
Duluth
Minnesoia 4.1 51. 93. 64 .
Glnsgow
Montana 4.1 19. L 54, 56.

'Based on utility rates in effect August 1976

TABLE 37




Zone |

Zone }

Zone |l

Zone IV

Zone V

——

1.

AREA =

3000

e S iy =

[ a—

sq. ft.

e _ﬁ_-.m__;,...‘

53

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 2.00

GEOGRAPHIC " SAVINGS FROM | s Al SAVINGS | ANNUAL SAVINGS |4 nyaL SAVING S
LOCATION CARPET DURING |y naTURAL GAS'| WIRESISTANCE 1wy rygL oL’
ANNUAL HEATING HE AT
Miami
Florida 6.1 % $ 1. § 4. s 2.
New Orleans
Louistana 6.1 9. 29. -
Houston
ouste 6.1 2. 23. -
Atlanta
Coomnia 6.1 20. 38. 33
S Franci
_ Coiifornia | 6.1 18. 55. T
Fi Worth
e 6.1 20. 52, 25.
Louisvill
Kentocky 6.1 25. 57. 52.
St Louis 6.1 29. 78. 55.
Missouri
Seattle
Ve bontion 6.1 36. 33. 50.
Boston
Mossoc;\usenes 6.7 67. 55. 67.
Chi
Minets 6.7 51. 155. 82.
Spok
Woshing 1on 6.7 57. 45. 80.
Cariboy 6.7 - 120. 113.
Duluth
Mimmesola 6.7 84. 153. 1064,
Glasgow
Moniama 6.7 30. 88. 91.

"Based on viility rates in effect August 1976

TABLE 38




Zone |

Zone ll

Zone |l

Zone IV

Zone V

54

n — 77 -
. F———I Il AT
AREA = 3000, q. ft. 39
—— o e Iy =

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 3.00

GEOGRAPHIC % SAVINGS FROM |4 NUAL SAVINGS |ANNUAL SAVINGS |4 NNUAL SAVINGS
LOCATION CARPET DURING |y naTURAL GAS'| W/ RESISTANCE W/ FUEL OIL*
ANNUAL HEATING HEAT
M i o
Flano 7.8 % $ 1. $ 5. % 2.
New Orleans
Louisiana 7.8 11. 37. -
Houston
e 7.8 2. 29. -
Atlanto
Georg o 7.8 25, 48. 42.
San Franci
| Californe | 7.8 ~ 22. 70. -
FI Worth
Texas 7.8 26. 66. 31.
L‘ Ui VlH
Kentacky 7.8 32. 73. 67.
oy bours 7.8 37. 99. 70.
wifﬁa:‘q‘:on 7.8 46. 41. 64 .
Bostan
Musso?i\fseltes 8.6 85. 70. 85.
.
Chicago 8.6 65. 197. 104.
Spokane
Washing tan 8.6 73. 57. 102.
Caribou
Mone 8.6 - 152. 144.
Duluth
Minnesola 8.6 107. 195. 133.
Olasgow 8.6 39. 112. 116.
ontano

‘Based on utility rates in effect August 1976

TABLE 39




Zone |

Zore Il

Zone |l

Zone IV

Zone Y

55

™ - 77 ﬂ
T 1 I s—
AREA = 3000 sq.ft. 39
—T—— o =————

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE 4.00

GEOGRAPHIC % SAVINGS FROM | s iNUAL SAVINGS | ANNUAL SAVINGS | 4 ynyAL SAVING S
LOCATION CARPET DURING hyj naTURAL GAs®| W/ RESISTANCE w/ FUEL OIL®
ANNUAL HEATING HEAT
M 1
Florido 9.0 % $ 1. $ 6. $ 3.
New Qrleans
Louisianag 9.0 13. 42, -
Houston
Texas 9.0 2. 34. -
Atlant
Georgi 9.0 29. 56. 49.
Tl | 9-0 26. 82. - |
Fr Worth
ewns 9.0 30. 76. 36.
isville
P 9.0 37. 84. 77.
St Lo
M}isszsris 9.0 43, 115. 81.
Seattle
Washingten 9.0 53. 48. 74.
Bost
Mossocin.?sr;lles 9.9 99. 81. 98.
Chicago 9.9 75. 227. 121.
Wernaron 9.9 84. 66. 118.
Coribou 9.9 _ 176. 166.
Duluth
Minnesola 9.9 124, 225. 154.
Gi oW
YR 9.9 45, 130. 135.

‘Based on ulility rates in effect August 1976

TABLE 40




Zone |

Zone |l

Zone Il

Zone |V

Zone V

56

[ - — 77 -
] A
AREA = 3000  sq.ft. 39
p— N 1

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=1.00

GEOGRAPHIC | “ SAVINGS FROM |\ NUAL SAVINGS [ANNUAL SAVINGS |4 NyAL SAVINGS
LOCATION CARPET DURING |w; NATURAL GAs*| W RESISTANCE W/ FUEL OIL®
ANNUAL HEATING HEAT
Miami o R
Florida 5.7% S 1 5 3. 5 2
New Orleans
Louisiano 5.9 8 26. Fkkk
Houston
Texas 5.9 1. 21. kkkk
Atlanta
Georgia 6.0 _ 18 J 35, 30
San Francisco
| Colifornio 5.9 16 49, Kk
Ft Worth
Texas 6.0 19, 47. 22,
Louisville
Kenlu[ky 6.0 23 53. 48.
St Louis
Missouri 6.0 27. 72. 51.
Seattle
Washington 6.0 33 30. 45,
Boston
Massachusettes 6.7 62. 51. 62
Chicago
Iinois 6.7 47. 144. 76.
Spckane
Washington 6.7 53. 41. 74.
Caribou
Maine 6.8 fakakakal 112, 106.
Dulutt
Mmr\euso]io 6.8 79 143. 98.
Glasgow
Montana 6.8 29 83. 86.
"Based on utility rates in effect August 1976

TABLE 41




Zone |

| Zone |l

Zone Il

Zone IV

Zone V

57

|t — 77 —— ]
AREA = 3000  sq.ft. 39
T T =

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=2.00

GEOGRAPHIC % SAVINGS FROM snnual SAVINGS | ANNUAL SAVINGS 4 nyal SAVING S
LOCATION CARPET DURING |y naTyraL Gas®| W/ RESISTANCE 1wy ryeL o1l
ANNUAL HEATING HE AT
Miami .
Flarido 8.27% $ 1 $ 5. $ 2
New Orleans
Louisiana 8.1 11. 36. Khkk
Houston
Texos 8.1 2. 28. KAk
Atlanto
Georgia 8.1 25. 47, 4.
San Francisco
| Californig 8.1 22. 68. LR
Ft Worth
Texas 8.1 25. 64. 30.
Louisville
Kentucky 8.1 31. 71. 65.
St Louis
Missouri 8.1 36. 96. 68.
Seattle
Washington 8.1 44, 40, 62.
Bosten
Massachusettes 8.9 83. 68. 82.
Chicaga
Iinois 8.9 63. 191. 101.
Spokane
Washington 8.9 71. 55. 99,
Caribou
Maine 8.9 hkkk 148. 140.
Duluth
Minnesota 8.9 104. 189. 129.
Glosgow
Monlone 8.9 38. 109. 113.

"Based on utility rates in effect August 1976

TABLE 42




Zone |

Zone |

Zone |l

Zone |V

Zone V

" 77 -

== Y
AREA = 3000 sq.ft.

e

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 3.00

58

GEOGRAPHIC [ % SAVINGS FROM |aNuaL SaVINGS |ANNUAL SAVINGS | Annual saVING S
LOCATION CARPET DURING lwy NATURAL GAS®| WIRESISTANCE | wy pueL o1t
ANNUAL HEATING HEAT
Migmi .
o  11.0% s 1 s 7. s 3.
New Orleans
Louisiana 10.6 15. 46. *hkk
Houston
Texos 10.5 3. 37. *h &k
Atlanto
Georgia 10.3 32. .. 60.. 52.
San Francisco
| _Californioa  } 0.7 | 29 0 *kkk
Ft Worth T
Texas 10.4 32, 82. 19
l_oumvlue
Kentucky 10.2 39. 90. 82.
St Louis
Missour) 10.2 46, 122 86
Seatile
Woshington 10.4 57. 52. 80.
Bostan
Massachusettes 11.3 105. 87. 104,
Chicago
Hinois 11.3 79. . 241. 128,
Spokane
Washington 11.3 90, 70 125
Caribou
o Maine 11.2 Klokk 186. 175.
Duluth
Minnesota 11.2 131, 237, 162
Glasgow
[ MOH'UHO 11.2 . 47- 136. 142.

‘Based on utility rates in effect August 1976

TABLE 43




Zone |

Zone ||

Zone lll

Zone IV

Zone V

59

-~ 77 -
—I X s
AREA = 3000 sq. ft 39
—— L =

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=4.00

GEOGRAPHIC % SAVINGS FROM s\ NUAL SAVINGS [ANNUAL SAVINGS |, \NUAL SAVING S
LOCATION CARPET DURING |y naTURAL GAS'| W/ RESISTANCE | w pyey oit”
ANNUAL HEATING HEAT
M i
Flarida 13.8% s 1 s 8. s 4.
New Orleans
Lavisiana 13.1 18. 57. *RRX
Houstan
Texas 12.9 3. 45. AkEkX
Atlanta
Georgia 12.6 39, 73. 64,
San Francisco
_California 13.2 35. 111. kk kK
Ft Worth
Texas 12.7 40. 100. 47.
Louisville
Kemtucky 12.4 48, 109. 100.
St Louis
Missouri 12.4 55. 148. 105.
Seattle
Washingtan 12.7 70 63. 97.
Boston
Massachusettes 13.8 128. 105. 127.
Chicago
Hinors 13.6 96. 291. 154.
Spok
WGE)?i:gFO“ 13.6 108. 84. 151.
Caribou
Maine 13,5 *kkh%k 223, 211.
Duluth .
Minnesota 13.4 157. 286. 195.
Glasgow
Montana 13.4 57. 164. 170.

"Based on utility rates in effect August 1976

TABLE 44




Zone |

Zone |

Zone Il

Zone IV

Zone V

— 90
= e [ e
45
AREA = 4000 5q. ft.
— —

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=1.00

60

% SAVINGS FROM

ANNUAL SAVINGS

GEOGRAPHIC ANNUAL SAVINGS ANNUAL SAVINGS
LOCATION CARPET DURING |\vj NATURAL GAsT| W RESISTANCE | vy pyeL oL’
ANNUAL HEATING HEAT
Miami
Florida 3.8% S 0. $ 3. $ 2
New Orleans
Louisiana 3.8 7. 23. kkkk
Houston
Texas 3.8 1. 19. *AhxE
Atlanta
Georgia 3.8 16, - 31 27.
San Francisco
| _California. 3.8 _ 14, 45 | ek i
Ft Worth
Texas 3.8 17. 42. 20,
Louisville
Kentucky 3,8 20. 46 43,
St Lovis
Missouri 3.8 24, 63. 45,
Seattle
Wcshinqton 3.8 29, 26, 41,
Boston
Massachusettes 4.2 55, 45, 54,
Chicago
I nois 4.2 41, 126. 67,
Spokane
Washington 4.2 47. 36. 65.
Caribou
Maine 4.2 fakakata 97 92.
Duluth
Minnesola 4.2 69. 124. 85.
Glasgow
Montana 4.2 25, 72. 74

"Based on utility rates in effect August 1976

TABLE 45




Zone |

Zone Il

Zone Il

Zone IV

Zone V

61

- — 90 -
— I —
5
AREA = 4000 sq. .
—— N

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=2,00

GEOGRAPHIC | " SAVINGS FROM |\ nual SaVINGS |ANNUAL SAVINGS | 4\ uaL SAVING S
LOCATION CARPET DURING 'y natural Gas®| WIRESISTANCE | vy ryupe "
ANNUAL HEATING HEAT
My i
Florido 6.3 s 1 s 5. s 2
New Orleans
Louisiona 6.3 12. 38. kkkd
Houston
Texas 6.3 2. 31. *kkk
Atlanta
Georgia 6.3 27, 51. 44,
San Fraoncisco
| California 6.3 24, 74, kkkk i
Ft Worth
Texos 6.3 27. 69. 33.
Louisville
Kentucky 6.3 34, 76. 70.
St Louis
Missouri 6.3 39. 104, 73.
Seatile
Washington 6.3 48. 43, 67.
Boston
Massachuseltes 7.0 90. 74. 89.
Chicago
[Hinois 7.0 68. 206, 109,
Spokane
Washing ton 7.0 17, 60, 107.
Caribou
Maine 7.0 kkkk 160. 151.
Duluth
Minnesoto 7.0 112, 204, 139,
Glasgow
Montana 7.0 41. 118. 122.

"Based on utility rates in effect Auvgust 1976

TABLE 46




Zone |

Zone Il

Zone |l

Zone |V

Zone V

e -— 90 %l]
1. i Y E—
45
AREA = 4000 sq.ft
— P”"\E—F:T_

ONE STORY RECTANGULAR
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE =300

62

GEOGRAPHIC * SAVINGS FROM | A Nual SAVINGS | ANNUAL SAVINGS | A NUAL SAVING S
LOCATION CARPET DURING |y NATURAL GaS*| W/ RESISTANCE 1wy FypL on”
ANNUAL HEATING HEAT
Miom 8.0 s 1. $ 7. $ 3.
Florida
New Orleans
Louisiana 8.0 15. 49, Kk &k
Houston
Texas 8.0 3. 39. xhkk
Atlanta
Georgio 8.0 4. | 65. 56.
San Francisco
__A“C‘qi_w_formoﬁﬁﬁm 2.0 i 30. 94, Kxkk ]
Ft Worth
Texas 8.0 35, 87. 42.
Louisville
Kentucky 8.0 43. 97. 89,
St Louis
Missouri _ 8.0 49. 132, 93.
SeaHle
Washington 8.0 61. 55. 85.
Boston
Massachuseties 8.9 114. 94, 113.
Chicago
lllinnois 8.9 86. 262. 139.
Spok
Washing on 8.9 97. 76. 136.
Caribou
Maine 8.9 Khkk 203. 192.
Dulurt
Minnesota 8.9 143, 260. 177.
Glasgow
Monlana 8.9 52. 150. 155.

‘Based on utility rates in effect August 1976

TABLE 47




Zone |

Zone |l

Zone Il

Zone |V

Zone V

63

——I_ h\///:"
45
AREA = 4000  sq. ft.
—— O =———

ONE STORY RECTANGULAR

WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE = 4.00

GEOGRAPHIC % SAVINGS FROM |\ \NUAL SAVINGS | ANNUAL SAVINGS | A \NUAL SAVING S
LOCATION CARPET DURING |\vy NATURAL GAs®| W/ RESISTANCE |y pyel onL®
ANNUAL HEATING HEAT
Miomi 9.3 $ 1. $ 8. $ 4.
Floride
New Qrleans 9.3 18. 57. *kkkk
louvisianag *
Houston Shk R
Texas 9.3 3. 45,
Atlant
Geongia 9.3 39. | 75, 65.
F ,
it 9.3 35. 109. Kk kK |
Ft Worth
Texos 9.3 40. 101. 48.
Louisville
Kentucky 9.3 49. 112. 103.
St Louis
Missour) 9.3 57. 153. 108.
Sealtle
Washington 9.3 71. 64. 98.
Boston
Massachusettes 10.3 132. 108. 131.
Chi
Winors 10.3 100. 303. 161.
Spokane
Washing ton 10.3 113. 88. 157.
Caribou
Maine 10.3 kkkk 235. 222.
Duluth
Minnesola 10.3 166. 301. 205.
Glasgow
Manlana 10.3 60: 173. 179.

‘Based on utility rates in effect August 1976

TABLE 48




Zone |

Zone |

Zone il

Zone |V

Zone Y

64

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=1.00

ot 9 0 —————— e
e i\(//-l'_—_::,w
45
AREA = 4000 sq.ft.
— T Ee—T

GEOGRAPHIC % SAVINGS FROM | UAL SAVINGS | ANNUAL SAVINGS 1Al SAVING S
LOCATION CARPET DURING hwy aTuRaL Gas*| W RESISTANCE 0wy FugL oIt
ANNUAL HEATING HEAT
Miami
Florida 5.5% ~ $ 1 $ 4. $ 2.
New QOrlegns
Louisiano 5.8 10. 32. *hkk
Houston
Texas 5.8 2. 26. XkEk
Atlanto
__Georgia 5.9 L 23, - - 4_4,< ~ _i&_
San Francicco
_Colifornia N T A 20, _6l. rREE
Ft Warlh
Texos 5.9 23. 59. 28.
Louisville
Kentucky 5.9 29, 67. 61.
St Louis .
Missouri 6.0 34. 91. 64.
Seattle
Washington 5.9 41. 37. 57.
Boston
Massachusettes 6.6 78. 65. 78.
Chicago
iHinars 6.7 601-._,,w 182. 96.
Spokann
Washingion 6.7 68. 53. 4.
C‘JVY[J()U
_ Mame 6.7 wokdek 142. 134.
Dulurh
I‘A_H‘IJILSO_LO'_‘_ 6 . 7 - lOO 182 . 124.
('u|r1<,gu~
A Maontana _6_. 7 36. 105. 109.

‘Based on utility rates in effect Auvgust 1976

TABLE 49




Zone |

Zone |l

Zone Il

Zone 1V

Zone V

I“————“ 790 -]
E— S m— e
AREA = 4000  sq.ft. 45
T k/”’\t‘*]—-—‘——I‘J

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=2.00

65

GEOGRAPH IC % SAVINGS FROMIANUAL SAVINGS [ ANNUAL SAVINGS |4 Nyl SAVING S
LOCATION CARPET DURING lwy naTURAL GAs'| W/ RESISTANCE Ww! FUEL OIL®
ANNUAL HEATING HEAT
Miom; o
Florida 7.9% $ 1. $ 6. $ 3.
New Orleans
Louisiana 7.9 14. L4, kkkk
Houston
Texas 7.9 2. 36. Ak kk
Atlanta
Georgia 8.0 31. _2941-_ o 51.
San Francisco
| _California 7.9 27. 85. KAk
Ft Worth .
Texas 8.0 32. 80. 38.
Lovisville
Kentucky 8.0 39, 89, 82.
St Louvis
Missouri 8.0 46. 122. 86.
Seattle
Washington 8.0 56. 50. 78.
Boston
Massachusettes 8.9 105. 86. 104.
Ch
Winos. 8.9 79. 242, 128.
Spokane
Washington 8.9 90. 70. 126.
Caribou
Marne 8.9 *kkk 188. 178.
Duluth
Minnesolta 8.9 133. 241, 164.
Glasgow
Montana 8.9 48. 139 144,

"Based on utility rates in effect August 1976

TABLE 50




Zone |

Zone |l

Zone Il

Zone IV

Zone V

et ——— .90 — -
45
AREA = 4000 sq. ft.
= N =

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=3.00

66

" SAVINGS FROM

ANNUAL SAVINGS

GEOGRAPHIC ANNUAL SAVINGS ANNUAL SAVING S
LOCATION CARPET DURING |y yaTURAL GAS*| W/ RESISTANCE w/ FUEL OIL*
ANNUAL HEATING HEAT
Miami o
Florida 10.67% $ 1. $ 8. $ 4
New Orl
Cogiian? 10.3 18. 58. Kk
Houstlon
Texas 10.3 3. 46. *kkk
Atlanto
Georgio 10.2 40. 76. — 66.
San Francisco
| California 10.4 35. ) 111. kkkk
Ft Worth
Texas 10.2 41. 105. 49,
Louisville
Kentucky 10.1 50. 113. 104.
St Llouis
Missouri 10,1 58. 155. 109,
Seattle
Washington 10.2 72. 65. 100.
Boston
Massachuseties 11.3 133. 110. 132,
Chicago
inois 11.2 100. 306. 162.
Spokane
Washington 11.2 114, 88. 159.
Caribou
Mglne 11.2 kkk% 236. 223.
Duluth
Minnesota 11.2 167. 302. 206.
Glasgow
Montana 11.2 60. 174. 180.

"Based on utility

rates in effect

August 1976

TABLE 51




Zone |

Zone Il

Zone Il

Zone IV

Zone ¥V

|e————— —= g e -
AREA = 4000  sq.ft. >
—— Ly —————

ONE STORY RECTANGULAR
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=4.00
GEOGRAPHIC % SAVINGS FROM A\ NUAL SAVINGS [ANNUAL SAVINGS | A \nUAL SAVING S
LOCATION CARPET DURING |y NATURAL GAS'| W/ RESISTANCE |\ Fuel oil”
ANNUAL HEATING HEAT
Miami
o 13.32 5 2 5 10, s 5
New Orleans
Louisiana 12.7 22, 71. kikk
Houstan
Texas 12.6 4. 57. kkkk
Atlanto
Georgia 12.4 49, 92, 80,
San Francisco
_California 12.8 4b, 138. kkkk
Ft Worth
Texas 12.5 50. 125. 60.
Louisville
Ken?ucklw 12. 3 60. 137. 126.
St Louis
Missour| 12.3 70, 188, 133,
Seattle
Washing ton 12.5 88. 79, 122,
Boston
Massachusettes 13.7 162, 133. 160.
Chicogo
lines 13.6 121. 370. 196.
Spokane
Washing ton 13.6 137. 107, 192,
Caribou
Maine 13.5 fadaZadal 285. 269,
Duluth
Minnesota 13.5 201. 364. 248,
Glasgow
Monlana 13.4 72. 209, 217.

"Based on utility rates in effect August 1976

TABLE 52

67




Zone |

Zone |l

Zone li

Zone |V

Zone V

52

AREA= 2000 sq It

]

le— 26

——

—

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE =1

68

GEOGRAPHIC r SAVINGS FROMYp il sy G [ANHUAL SAVINGS 4 nyat saving s
LOCATION ARFPET DURING i naTURAL Gas'| W RESISTANCE w| FUEL OI"
ARUAL HEATING HEAT
tAians .
rlouda 3-5/0 $ 0 $ 2. $ 1
New Ortlecgns
Louis ana 3.5% 4. 12,
Hestnn o
e 3.5% 1. 9.
Atlanin
G’Q(‘wg.;u 3-5% 8. 15- 13-
San francaro .
Californig 3.57 7. 23.
Ft W/~rth
Tesas 3.5% 8. 21. 10.
Lo alle
i 3.5% 10. 23. 21.
St Lauis
PA ot 3.5% 12. 32. 22.
Seatile
VJ{I‘;}]HMUOH 3. 5% 15. 13. 20.
Beve v
M by tps 3.8% 27. 22. 27.
Chicage o
e 3.8% 21. 63. 33.
Spaby e
L 3.8% 23. 18. 33.
foobon .
Menne 3- 84 49- 46.
Dotk
FA i 3.8% 34. 62. 42.
ol a
PAGH O 3.8% 12. 36. 37.

Based on utility rates in

eflect

August 1976

TABLE 53




Zone |

Zone Il

Zone ll|

Zone IV

Zone V

AREA= 2000 sq ft

B

r— 26 —m

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 2

69

GEOGRAPHIC v OSAVINGS FROM 4 inar s avingGs | ATMHUAL SAVIMIGS | st savinG
LOCATION CARPET DURING oy njaTURAL GAS™| W RESISTANCE w/ FUEL OiL"
AMNUAL HEATING HEAT”
Miam:
florida 5.7% $ 0. $ 3. $ 1.
MNew Orleans .
louisiana 5.7% 6. 19.
Hegstan o
e 5.7% 1. 15.
Allrnta
Georqia 5.7% 13. 25. 22.
San Fiancisco .
Calitornia 5-7A 12. 37.
Fr VWerth
Teaas 5.7% 14. 34. 16.
L")mﬁ-u”n
Kentucky 5.7% 17. 38. 35.
51 Layia
Mivsouri 5-700 19. 52. 37.
Seatile
W(l'.'\lnqlrm 5.7% 24, 22. 33.
Bt
Masachunettes 6.200 45, 37. 44,
Chicaga o
v 6.2% 34. 103. 55.
F)[\(‘L(]'Il‘ o
W:]'.}\mg'rn\ 6-2/0 38- 30. 53.
fanbion -
A‘(l“\" 6.20 80- 75.
[SINITEAL o
Mnnesola 6.2% 56. 102. 70.
Clesnqqins:
Moatang 6.2% 20. 59. 61.

‘Bosed on utility rotes in effect  August 1976

TABLE 54




Zone |

Zone |

Zone |l

Zaone IV

Zone V

70

r—— 52 —~
”T—'”F}\\JL A
AREA= 2000 sq ft 26
52 S S S S
— 26—
——
ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE =3
GEOGRAPHIC - SAVINGS FROM | Nuat SavINGS |AMNUAL SAVINGS 1AL nual savinGss
LCCATION CAPPET DURING |y NaTURAL GAs®| W RESISTANCE |\ pugl oI
ARNUAL HEATING HE AT
Miagm
Flocda 7.2% $ 1 $ 3. $ 2,
New Orleagns
Loursiaona 7-270 8- 24.
Hegernn
Tevos 7.27% 1. 20.
Atlantn
Gecrgia 7.2% 17. 32. 28.
an F’ INCIse
> Callfora 7.2% 15. 47.
Ft w/ceth
Texos 7.2% 17. 44 ., 21.
L’Tu tho_
Kenluc&y 7-2% 21- 48. 44,
St Lo
Moy 7.2% 25. 66. 47.
Senattle
\.’\.OQF-:nQ!gn 7.2% 31- 28- 42-
B'f‘ ten
Massiarhuiettes 7.9% 57. 47. 56.
ClW|L{",[j'(\
Hineis 7.9% 43. 131. 69.
NES T
Wearshing 1o 7.9% 49, 38. 68.
Canbon
Maimne 7.9% 101. 96-
O rh
U\:muwlolu 7-970 72- 130- 89-
(a'egea
Moo 7.9% 26. 75. 78.

Based on utility rates

in effect

August 1976

TABLE 55




Zone |

Zone

Zone |l

Zone |V

Zone V

AREA= 2000 sq ft

et ]

F—=

e— 26—

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 4

71

GEOGRAPHIC  SAVINGS FROM[ Al sAVINGS |ANNUAL SAVINGS |4 sl SAVING S
ANNUAL HEATING HEAT'
Migmy
Florido 8.4% § 1 S 4, s 2
New Orleans .
Louisiana 8.47 9. 28.
Houstan
Texas 8.4% 2. 23.
Atlanta
Gecigin 8.47 20. 37. 32-
San Francisco
Californma 8.4% 17. 54.
Ft Werth o
Texas 8-4/0 20. 51. 24_
Louisville
Kentucky 8.47 25. 56. 51.
St Louis
Mizsouri 8-4% 29. 77. 54.
Seatile
Washington 8.47 35. 32. 49,
Bacten
Massachusetles 9.27% 66. 54. 65.
Chic qo
W inons 9.2% 50. 152. 80.
f\;-‘ul.mm o
Wiishington 9.27 56. 44, 79.
Canhboo
Mamne 9.2% 117. 111.
Daluth
M 9.2% 83. 150. 102.
(Flocqewm
me(!]un(s 9.2% 30. 87. 90-

‘Based on utility rates in effect August 1976

TABLE 56




Zore |

Zone |l

Zone |l

Zone |V

Zone V

52

AREA= 2000 sq ft

‘Tf\l*E

e— 26 -——4

) —

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE =1

72

GEQGRAFHIC o SAVINGS FROM[ A iUal SavinGs | ATHUAL SAVINGS | At savimics
LOCATION CARPET DURING Wy piaTURAL GasT| W RESISTANCE Wi FUEL OIL°
AMMUAL HEATING HEAT '
Migm. .
Flerids 6.17% $ 0. $ 3. $ 1
Nr,uv Ov'qqrxt .
st 6.2% 6. 20.
e 6.27% 1. 16.
Avfryein
Geacrygio 6.27 14. 26. 23.
San Francee
Calilmii® 6.2% 12. 38.
Fr oS eth
Texos 6.27% 14. 36. 17.
Leyrariin
bortcs ) 6.2% 18. 40. 36.
(J' Lo <
e, 6.2% 20. 54, 38.
Sentt'n
dohingen 6.2% 25. 23. 35.
B, [P
f-'-',l"r)('r‘ o 6.870 47- 39- 46-
CYorrgn
T 6.8% 35. 108. 57.
L 6.8% 40. 31. 56.
[ARETRY oy
LARSIREN 6.8% 84- 79.
! b
X “nte 8% 59. 107. 73.
N
r 6.8% 21. 62. 64.

Based on utlity raves in effecr August 1976

TABLE 57




Zone |

Zone |l

Zone Il

Zone IV

Zone V

AREA= 2000 sq ft

e— 26

| ——

et

—

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 2

73

GEOGRAPHIC

" SAVINGS FROM
CARPET DURING

ANNUAL  SAVINGS

ANNUAL SAVINGS
W/ RESISTANCE

ANMNUAL SAVING S

LOCATION W/ NATURAL GAS’ A w/ FUEL OIL”
AMNUAL HEATING HE AT
Miam
Flerido 8-8% $ 1 $ 4. $ 2
New Orleans
Louisiana 8.5% 9. 28.
Housten
Texaos 8.5% 2. 22.
Atlonta
Georqio 8-3% 19- 36. 31.
San Francis
Colifornig 8. 6% 17. 53.
Ft Werth
Texas 8.47% 19. 49. 23.
Lonisville
Kenlucky 8.379 23. 53. 49,
St Louis
Missouri 8.3% 27. 73. 51.
Seatile
\Noshinqror\ 8.47 34, 31. 47.
Mossgccyiw'jsllfes 9.1% 63. 51. 62.
Clicoge 9.0% 47. 143. 76.
Wt 9.0% 53. 41. 74
e .0% 110. 104.
b 9.0% 78. 141. 96.
slasqow
o 8.9% 28. 8l. 84.

‘Based on utility rates in effect August 1976

TABLE 58




Zone |

Zone Il

Zone Il

Zone IV

lone V

2

==

———J.F___M___ 5
1 T_’\(ﬂ

AREA= 2000 sq ft I

— N ==

— 26 ——m

26

1 ]

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 3

74

GEQGRAPHIC T OSAVINGS FROMA LAl AV INGS |ANNUAL SAVINGS A nNpAL SAVING S
LOCATION CARPET DURING hyy NATURAL GaST| WIRESISTANCE 1wy pyer on”
ANNUAL HEATING HEAT
Migm
Florida ll.9% $ l. $ 5. $ 2-
New Orleans
(OU!S\(]HG 11.170 ll- 36-
Housten
Texas 11.0% 2. 28.
Atlantn
Gecrgio 10.77% 24, 46. 40,
Smj Francisco
California 11.3% 22. 70.
Ft \Wearth
o 10.7% 25. 62. 30.
Logineille
Kentucky 10.5% 30. 68. 62.
St louis o
Mivaouri 10.5% 34. 92. 65.
SPHMD,
Viashington 10.8% 44, 40. 6l.
By fenr
Mosochomnties 11.5% 79. 65. 79.
Chicago
ingis 11.47% 59. 180. 95.
g ,J(?Lf]""
Wi o0 11.4% 67. 52. 94.
Caribon
Ao 11.2% 138. 130.
Dnrlulh
Minne<oln ll.z% 97. 176. 120.
il
Moot 11.2% 35. 101. 105.

‘Based on utility rates in effect August 1976

TABLE 59




Zone |

Zone |l

Zone lll

Zone |V

Zone V

r——~—~v——- 52 ——————41

52

e\

AREA= 2000sq ft

L

.

| 2

| ee—

t— 26 —d

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 4

75

GEOGRAPHIC ©OOAVINGS TROM Ly piar savings [ANTIIAL SAVINGS sk nal saiitGs
LOCATION CARPET DURING oy paTirAL GAST| W RESISTANCE Wi FUEL OIL°
AMMNUAL HEATING HEAT
M| m i
Flosids 15.0% $ 1. $ 7. $ 3.
New Orleans
Louisiaona 13.8% 14. 45,
H’\u.'oﬁ
Texns 13.5% 2. 35.
Atlantn
Georgin 13.0% 29, 56. 48.
San Francicco
California 14.0% 28. 87.
Fio W rth
o 13.1% 30. 76. 36.
I.f)‘] '.\/Vl"’,
P’en'uc‘:y 12. 7% 36. 82. 75.
St Louis
Missons 12.7% 42. 112. 79.
Searttn
Vf()ﬂ‘wnq!on 13.3% 54. 48- 75.
B:;j.'r‘m
Mcsachysettes 13.97% 96. 79. 95.
Chicago
Hinors 13.7% 71. 217. 115.
(‘- )(‘L‘(””'
Warddiing o 13.7% 81. 63. 113,
Caribou
Moire 13.5% 165. 156.
Dalih
rinnesola 13.5% 117. 212, 144.
Caleyngrrw
Montan 13.4% 42, 121. 126.

‘Bused on utility rates in effect August 1976

TABLE 60




Zone |

Zone |l

Zone |l

Zone IV

Zone V

64

AREA= 3000 sq ft

— SN

-1-—32——'1

L

F—1 _

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 1

76

' SAVINGS FROM

ANNUAL SAVINGS

GEOGRAPHIC ) i} ANNUAL SAVINGS ANNUAL SAVINGS
LOCATION CARPET DURING Wy naTURAL GAST| WIRESISTANCE |\ pupy oLt
ANNUAL HEATING HEAT
Migmi
Florida 3.7% $ O. $ 2. $ 1
New Ocleans
Louisiona 3.7% 5. i8.
Houstnn
Texas 3.7% 1. 14.
Atlagntg o
Gt 3.7% 12. 23. 20.
S Fr isc
Ogﬁ]]f(’)’:;'-o—o 3.7% 11. 34.
Ft Werth
Texas 3.7% 12. 31. 15.
Laumsville
Kentucky. 3.7% 15. 35. 32.
St Louis
Missour 3.7% 18. 48. 34.
Seattie
Woshmq!on 3-7% 22. 20. 31.
BAacton
Massachusettes 4.0% 41. 34. 41.
Chicago
iinoe 4.0% 31. 94, 50.
S ‘“L(]"f‘
\N‘:llhm( ton 4.0% 35. 27. 49,
Carbou
Maine 4,0% 73. 69.
Dok
Minnesnty 4. 0% 51. 93. 64.
(}\r:<gv'~v.
Montanc 4 .0% 19. 54. 56.

‘Based on utility

rates in effect

August 1976

TABLE 61




Zone |

Zone !

Zone 1l

Zone |V

Zone V

A

7

REA= 3000 sq ft

ra— 32

] E——F

— h

] |

32

.

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 2

77

TABLE 62

GEOGRAPHIC | - OAVINGS FROMI L, yar savinGs [AMMUAL SAAMISS | iar sacmics
LOCATION CARPET DURING Huyp NaTURAl Gas'| WIRESISTANCE |\ rye on®
ARNUAL HEATING HEAT
A‘«IOTVW\ -/
miem 6.0% s 1. s 4. s 2.
New Orleans .
Louisiana 6.0% 9. 29.
Heoustan
e 6. 0% 2, 23,
Allantg
(Georgio 6.0% 20. 38. 33.
San Francisco
Cahtoinio 6.0% 18. 55.
Ft etk
Texas 6.07% 20. 52. 25
Lovieville
Kenlucky 6.0% 25. 57. 52.
St Lou's
Missouri 6.0% 29. 78. 55.
Seattle
Washington 6.0% 36. 33, 50.
Boutan
Massochuseltes 6.6% 67. 55. 67.
Chi \
Winone 6.6% 51. 155. 82.
S){,‘Llh‘
W(I"uhll’\;i:ﬁh 6.6% 57. 45, 80.
Caribou
Moinn 6.6% 120. 113.
Dototh
Minnesoto 6.6% 84- 153. 104.
Glasqems o
Montana 6.6% 30. 88. 91.
"Based on utility rates in effect August 1976




Zone |

Zone |l

Zone Il

Zone |V

Zone V

AREA= 3000 sq i

et ]

I

32

1 | ——

——p

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE = 3

78

GEOGRAPHIC

- SAVINGS FROM

ANNUAL SAVINGS

ANNUAL SAVINGS

ANNUAL SAVINGS

TABLE 63

LOCATION CARPET DURING Iy maTURAL Gas™| W/ RESISTANCE w/ FUEL OIL°
ANRUAL HEATING HEAT
IAA\( m o
”o:%do 7.6% $ 1 $ 5. 3 2
New Orlegns
Lovisiana 1.6% 11, 37.
Heugtan
aeas 7.6% 2. 29,
Arlrymig
Georgia 7.6% 25, 48, 42,
Seen francisco
Calitornig 7.6% 22. 70.
Fr Wtk
Texers 7.6% 26. 66. 31.
Lamerdle
Kentucky 7.6% 32. 73. 67.
St le s
Mo 7.6% 37- 29- 70-
Seatiln
‘v‘.ns‘unmon 7.6% 46. 41- 64.
B toa
Mo cachuretes 47, 85, 70. 85.
("‘;(() o
s b7 65. 197. 104,
PN 8. 4% 73% 57. 102.
Coabion
Moo 8.47% 152. 144,
(ylash
Ainaegaig 8-4% 107. 195- 133-
(?‘Higl\v.
Montann 8-4% 39. 112. 116-
‘Based on utility rates in effect  August 1976




Zone |

Zone |l

Zone I}l

Zone IV

Zone ¥V

AREA= 3000 sq ft

la— 32

| e——

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
" CARPETING R-VALUE = 4

79

GEOGRAPHIC

% SAVINGS FROM
CARPET DURING

ANNUAL  SAVINGS

ANNUAL SAVINGS
W/ RESISTANCE

ANNUAL SAVING S

LOCATION W[ NATURAL GAS’ , wl FUEL OIL”
ANKNUAL HEATING HEAT
M\OTVT\ o
Florida 8-8/5 $ l $ 6. $ 3
New Orleans
Loutsiona 8.8% 13. 42,
Houstnn
Texas 8.8% 2. 34,
Atlantg
(Georqio 8.87% 29. 56, 49.
San Francisco
California 8.8% 26. 82.
Ft Wcrlh
Texas 8.8% 30. 76. 36.
Lovisville
Kentucky 8.8% 37. 84. 77.
St Lowuis
Missouri 8.87% 43. 115. -81.
Seattle
Woshmq!on 8. 8% 53. 48, 74.
Boston
Massachusettes 9.7% 99. 8l. 98.
Chicogoe
Hinois 9.7% 75. 227. 121,
Spckone
W’()"J\inﬂ'on 9.709 84, 66. 118.
Caribhou
Mane 9.7% 176. 166.
D\r‘ullv
tinnesolo 9.7% 124. 225- 154,
Glasgow
Montans 9.7% 45. 130. 135.

"Based on utility

rates in effect

August 1976

TABLE 64




Zone |

Zone |l

Zone lll

Zone IV

Zone V

AREA= 3000 sq ft

e— 32

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE =1

80

GEOGRAPHIC

e SAVINGS FROM
CARPET DURING

ANMNUAL  SAVINGS

ARMNDAL SAVINGS
W/ RESISTANCE

ANMIJAL SAVING S

LOCATION W[ NATURAL GAS’ A Wi FUEL QIL”
ANNUAL HEATING HE AT
Miomi
Flarida 5-9% $ 1 $ 4. $ 2
New Orleans
Lovisiana 6.07% 8. 27.
Houston
Texas 6.0% 1. 22.
Ai|0n0']
Georgia 6.1% 19. 36. 31.
Son Franciiro
California 6.07% 16. 52.
Ft Werth
Texas .07 19. 49. 23.
[osvitla
Kenlucky 6.1% 24, 55. 50.
St Lous
Missousi 6.17% 28. 75. 53.
Senattla
V‘voshmgton 6.0% 34. 31. 47.
Berten
Massachusettes 6.7% 64. 53. 64,
Chicago
lino s 6.8% 49. 149. 79.
Spokane
Washing 1on 8% 55, 43, 77.
'Cllwf' Lf
Mo 6.8% 116. 109.
Dulurh
Minnesolg 6.8% 82. 148. 101.
Gl Qo
Moatono 6.8% 30. 86. 89-

"Based on utility rates in effect August 1976

TABLE 65




Zone |

Zone ||

Zone |l

Zone IV

Zone V

64

| ——

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE= 2

81

GEOGRAPHIC

O SAVINGS FROM
CARPET DURING

ANNUAL SAVINGS

ANMNUAL SAVINGS

ANHUAL SAYING S

LOCATION Wi NATURAL Gas'| W RESISTANCE wj FUEL OIL’
ANNUAL HEATING HEAT
Miom,
Flocida 8.4% $ 1 $ 5. $ 2
New Qrleans
Louisiana 8.3% 12. 37.
Houston
Texos 8.2% 2. 30.
Atlanta
Georqio 8.2% 26. 49, 42.
SOH FYG[WCIQCO
Califernia 8.3% 23. 72.
Ft Werth
Texas 8.2% 26, 66. 32.
Louisville
Kznludg{ 8-1% 32. 73. 67.
St Louis
Missouyri 8.1% 37. 100. 71.
Seattle
Washington 8.2% 46. 42, 64.
Booten
Mossachusettes 9.0% 86. 71. 85.
Chicoge
1 inors 9.0% 65. 198. 105.
S)UL(H’W‘
Wc:;'.hmgmn 9.07% 73. 57. 103.
Canbou
Meaine 8.9% 153. 144.
[)‘l\\l l‘
anesro!g 8.9% lOB. 196- 133.
(;IO'.gﬁV.‘
Montang 8.9% 39- 113- 117.

‘Based on utility rates in effect August 1976

TABLE 66




Zone |

ZOHB ||

Zone Il

Zone IV

Zone V

64

—

e— 32 —

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 3

82

GEQGRAFHC
LOCATION

T SAVINGS FROM
CARPET DURING

ANMUAL SAVINGS

W/ NATURAL GASS

AMNAL SAVINGS
W RESISTANCE

ANNUAL SAVING S
wt FUEL Ol

AMFIUAL HEATING HEAT '
Miaama
Flerida 11.3% $ 1. $ 7. $ 3
MNew Orleans
Lovisiana 10.8% 15. 49.
e cmn
Texas 10.7% 3- 39.
Atlanrn
(:‘Cc‘rqwo 10-5% 33. 63. ] 54.
Son Francicvo
Califarmo 10.9% 3Q0. 94.
Ft e oih
Jexas 10.5% 34, 85. 41.
Levinwitle
. 10.3% 41. 93. 85.
.(1‘ l(‘.‘u‘t
Moo 10-3% 47- 127- 90-
Senttle
\"L)q}\:rﬂ:;rr;-rw 10.6% 60. 54. 83-
B-ten
Matsgchu-rttes 11.4% 169. 90. 108.
Chicogo
inois 11.3% 82. 249. 132.
Sf,’(\LA’H“'
\N‘r}’,hmqlon 11.3% 93_ 72. 130,
Canbouo
Maine 11.2% 192. 181.
Gtk
Minnesota 11.27% 135. 245. 167.
ongs 11.2% 49. 141. 146.

Based on utility rates in

August 1976

TABLE 67




Lone

Zone |

Zone I

Zone |V

lone V

64

AREA= 3000 sq ft

et ]|

I

le— 32 —

ONE STORY ELL SHAPED

CONCRETE
CARPETING

SLAB CONSTRUCTION
R-VALUE = 4

83

GEOBRAFPHIC OSAVINGS TROM AL Al saviries [ANNUAL SAVINGS | AL savinG s
LOCATION CARPET DURING Wy atural Gas'| WIRESISTANCE w/ FUEL OIL"
ANPUAL HEATING HEAT
Mirgrm,
Flocdo 14.2% $ 1. $ 9. 5 4
Mew Orleans
Lausiana 13.3% 19. 60.
Fird wimn
Tex iy 13.17 3. 47.
Al e
Coorio 12.8% 40. 76. 66.
13.5% 37. 117.
12.87% 41. 104. 49,
Laeailie
Koot cky 12.57% 50. 113. 103.
Sl
Kicronin _ 12.5% 58. 154. 109.
Sectrln
‘v‘-’rj'»,lwm‘!\'m ].2.9:7; 73. 66. 102.
Bovlien
fv“.(!llr':fhu.r"”: ; 13.8% 132, 109, 131.
Chie nges
Moo 13.7% 99. 301. 160.
Spokore
Wi e 13.7% 112. 87. 156.
Cariteo -
Marnis 13.5 230. 218.
P‘V':\tlix
Minnesol 13.5% 162. 295. 201.
(@15 [STaYEY
Moriong 13.47 58. 169. 175.

‘Based on ulility rates in effect August 1976

TABLE 68




Zone |

Zone I

Zone |l

Zone |V

Zone V

1

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE =1

84

GEOGRAFHIC r SAVINGS TROMY A AL savINGs [AMIHAL SAVIIGS s at saveias
LOCATION ARPET DURING s pjatyral Gast| W RESISTANCE Wi FUEL O1t°
ANNUAL HEATING HEAT®
Miam,
Floirida 3.8% $ 0. $ 3. $ 2
New Orleans
Lovisiana 3.8% 7. 23.
Hr)w."‘\v\
Tevas 3.8% 1. 19.
Atleyatn
GEOrqvm 3.870 16. 31- 27.
San francisco
Californ o 3.8% 14. 45,
F? Werth
Texns 3.8% 17. 42. 20.
Loucvilia
Kentucky 3.8% 20. 46, 43.
St Louis
Moo 3.8% 24, 63. 45.
Sentile .
Vearhnemron 3.8% 29. 26. 41.
Bouton
Massachuseites 4.2% 55. 45, 54.
Chw(‘(}(}f\
Hiron 4.,2% 41. 126. 67.
Spekane o
Washing ton 4, 2% 47. 36. 65.
(,(IY\}‘(‘U
Mainr 4.20/:, 97. g92.
Dodath
Minnesote 4.2% 69. 124. 85.
(’w'n:gnv.
Morntano 4.27% 25. 72, 74.

‘Baused on utility rates in effect

August 1976

TABLE 69




Zone |

Zone |l

Zone lli

Zone |V

Zone V

AREA=4000 sq f

et

——

ht— 36 —m

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE= 2

85

GEOGRAPHIC

" SAVINGS FROM
CARPET DURING

ANNUAL SAVINGS

ARNUAL SAVINGS

AMNINUAL SAVINITGS

LOCATION W NATURAL GAS'| WIRESISTANCE |\ ryer o
ARNUAL HEATING HEAT®
Miomi
Florido 6.27 $ 1 $ 5. $ 2
New Orieans
Louisiana 6.2% 12. 38.
Heustan
Texas 6.2% 2. 31.
Atlanto
Georgia 6.27% 27. 51. 44 .
San Francisce
Califorma 6.2% 24, 74.
Ft Werih
Texas 6.2% 27, 69. 33.
L’)\II‘.\HHP
Kentucky 6.2% 34, 76. 70.
St Lous .
Missouri 6.27% 39. 104, 73.
Sentile
VVOM'OD 6-2ao 48- 43- 67-
B’_)\‘(‘V'
Massachusetles 6.8% 90. 74. 89,
Chicage
Ninee 6.8% 68. 206. 109.
Sr:‘ﬁ&([""
Washin g ton 6.8% 77, 60. 107.
Conbou
Mann 6.8% 160. 151.
Dalvih
fv\‘rmr‘s‘ﬁm 6. 8% 112. 204. 139.
Glosgqoea
Montann 6.8% 41. 118. 122,

‘Based on utility rates in effect August 1976

TABLE 70




Zone |

Zone 1l

Zone |l

Zone |V

ZOHE V

AREA= 4000 sq fi

l— 36

 —

——

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 3

86

GEOGRAPHIC

- SAVINGS FROM
CARPET DURING

ANMUAL SAVIMNGS

AMHUAL SAVINGS

ANNUAL SAVING S

LOCATION Wi NATURAL GAS'| W/ RESISTANCE wi FUEL OIL”
AMNUAL HEATING HEAT”
Mo
Flocida 7.9% s 1 $ 7. $ 3
New Orleagns
Louisiona 7.9% 15. 49.
Mevicimn
Texs 7.9% 3. 39.
Atleyasn
GE")’q«Q 7.9% 34, 65. 56.
Son Francisca
(i(]‘|lol|\|(l 7.9% 30. 940
Ft Werih
Texas 7.9% 35, 87. 42,
Logaille
KPMU(LY 7-9% 43- 97- 89-
St Leais
Moy 7.9% 49- 132- 93-
Seattle
\\‘r]:h‘nq%pl\ 7-9% 61- 55- 85-
Bovtme
Masgrhusetios 8.7% 114. 94. 113.
Chicngo
IES 8. 7% 86. 262. 139.
Spokane
Wik ngton 8.7% 97. 76. 136.
Carnbioe
Ferime 8.7% 203. 192,
[.)'w‘u'h
tAanescia 8. 7% 143. 260. 177.
( v|(;<Qr'.V\
Montano 8.7% 52. 150. 155.
‘Based on utility rates in effect August 1976

TABLE 71




Zore |

Zone |l

Zone |1

Zone |V

Zone V

A

S

73

——

T == t

REA= 4000sq ft

S

I

ht—

=

36 —m

ONE STORY ELL SHAPED
WOOD FLOOR CONSTRUCTION
CARPETING R-VALUE = 4

87

GEOGRAPHIC r S‘W'NGS’FRO"" ANNUAL SAVINGS [ ATUAL SAVITIGS 4 iiaL sAviG S

LOCATION ARPET DURING Huyj yarural Gast| WHRESISTANCE b wy ruel o

ARNUAL HEATING HEAT
Mg
Fiorido 9.1% $ 1 $ 8. $ 4,
New Oileagns
Lryisiann 9.1% 18. 57.
MHeeian
Teowas 9.17% 3. 45,
Atla-in
seorgia 9.17% 39. 75. 65.
San Francin
Californ 9.1% 35. 109.
Ft "M orh
Tevas 9.1% 40. 101. 48.
Lo saitln
Kf_’nfuclgy 9.1% 49. 112. 103.
St Llauis
Micconi 9.1% 57. 153. 108.
“eaatthe

‘M“-(]'?vm(i‘tqn 9-1% 71- 64. 98-

Powton

Meanaeho AR 10.1% 132. 108. 131-
Chicago
Mo 10.1% 100. 303. 161.
.{""YL(HW [=/

Wi hieg 10.1% 113. 88. 157.
b -
K 10.1% 235, 222.

{Daivh

Minnesming 10- 170 166- 301. 205-
Clovegeons B
Feontanna 10.1% 60- 173- 179-

1

‘Bused on uhlity rates in effect August 1976

TABLE 72




Zone |

Zone |l

Zone |11

Zone IV

Zone V

AREA=4000 5q ft

”:fx\{T*F:q'

1

F—=

lt— 36—

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=1

88

GEQOGRA P
LOCATION

SAVINGS FROM
CARPET DURIMG
ANIMUAL HEATING

AHINUAL SAYZIMHGS
Wi MATURAL GAS”

Abtlital
Wi PESISTATICE
HEAT'

CAVIMIGS

ARALIAL SA Py
Wi UL o’

Mooy
Fleo dn 5.7% $ 1 $ 4 32
New Orlennsg
Lewsioro 5.9 11. 34,
Hle oo imn
leras 5.9% 2. 27.
Avlriare
Creng.on 6,0% 24, 45. 39.
S(‘,n Feone “rQ
Califgrnig 5.8% 20. 64.
Fr 'Aerth
Tex s 5.9% 24 61. 29.
Lo, madla
Kertucry 6.0% 30, 69. 63.
Stlans
Miccou | 6.07% 35, 94, 67.
Serrttla
Ygih gt 5.9 43, 39, 59.
B ien
Moszorchusrites 6.7% 81. 67. 81.
Cricmge
Menge 6.7% 62. 188. 100.
Spokane
Wk oo 6.77 70. 54, 97.
Caribeu
Maine 6.87% 147. 139.
D‘w‘\'l'w
Mirnesoto 6.8% 103. 188. 128.
(r'ﬂ’-g”w
rMontanag 6.8% . 37. 108. 112.

‘Based on utility rates in effect August 1976

TABLE 73




Zone |

Zone I

Zone ||l

Zone IV

Zone ¥V

73

T ﬂ_-\\}

F——

AREA= 4000 sq ft

"‘D/\(——]:j{

I

e— 36—

| —

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 2

8

9

GEOGRAPHIC

% SAVINGS FROM
CARPET DURING

ANNUAL  SAVINGS

ANHNUAL SAVINGS
W/ RESISTAMNCE

ANNUAL SAVIMGS

LOCATION W/ NATURAL GAS' | W} FUEL QIL°
ANNUAL HEATING HE AT
Miomi
Florida 8.1% $ 1 $ 6. $ 3
New Oileans
Lovisiang 8.1% 14, 46,
Houstan
Texns 8.1% 3. 37.
Atlanta .
Georqiu 8. 0% 32. 61. 53.
San Francisco
Californio 8.1% 28. 89.
Ft Werth
Texas 8.07% 33. 83. 40.
Louisville
Kentucky 8,07 41. 92, 85.
St Louis
Missouri 8.0% 47. 126. 89.
Seattle
Washington 8.1% 58. 52, 81.
Bosten
Massochusettes 8.9% 109. 89. 108.
Chicago
Minots 8.97 82. 250. 132.
Spokane
Weshing ton 8.9% 93. 72. 130.
Caribou
Marmne 8.9% 194. 183.
Dolarh
Minnesota 8.97% 137. 248. 169.
Glosgnw
Montano 8.9% 49, 143. 148

‘Based on utility rates in effect

August 1976

TABLE 74




Zone

Zone |l

Zone |l

Zone |V

Zone V

AREA=4000 sq ft

. S

——

«— 36—

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE =3

90

GEQGRAPHIC T OSAVINGS FROM by inpal SavinGs | AMMNUAL SAVINGS | gal saviNG S
LOCATION CARFPET D|,JR|NG\ W/ NATURAL GAS WY RES(STA.NCE W/ FUEL OH_.
ANNUAL HEATING HEAT
Migm:
Flacidn 10-9% $ 1 $ 8. $ ll-
N“w ()I'P,(',nt
louisiana 10.5% 19. 60.
Houvwron
Tex0s 10.4% 3. 48,
Avlantn
Georgia 10. 3% 41. 79. 68.
San Nancicco
California 10.67% 37. 116.
Ft Werth
Texas 10.3% 42. 107. 51.
Laniaville
Kentucky 10.2% 52. 117. 107.
St lonis
Missour 10. 2% 60. 160. 113.
Senttle
Veashington 10.4% 75. 67. 104.
Br_»g.lnn
Marsachusettes 11.4% 138. 113. 137.
Chicago
1 oy 11.3% 104. 316. 167.
Spakane
Wanhing ton 11.3% 117. 91. 164.
Carbou
Maine 11.2% 243, 230.
[ih
Mumesota 11.2% 172. 311. 212.
Glangeows
o 11.2% 62. 179. 186.
‘Based on utility rates in eflect August 1976

TABLE 75




Zone |

Zone |

Zone il

Zone |V

Zone V

AREA= 4000 sq ft

-

36

.« 36

B ——

et

.

ONE STORY ELL SHAPED
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE = 4

91

GEOGRAFHIC T OSAVINGS FROM I AL SAVINGS | ANMUAL SAVINGS | Al saviNG s
IOCATION CARPET DURING dwy naTuRAL Gas'j W/ RESISTANCE wi FUEL OIL
ARNUAL HEATING HEAT
Migm:
Floeida 13.7% $ 2 $ 11. $ 5
New Orlegns
loutsiana ]u’LOZ 23- 74'
Hevgsten
Taxas 12.8% 4, 59.
Atlantn
Gecryia 12, 6% 50. 96. 83.
San Francicco
California 13.1% 46. 144.
Fi 'fv’f;rﬂw
Texq: 12.67% 52, 130. 62,
L"J\!"\‘-‘\!ln
Kentuchy' 12.4% 63. 142. 130.
St Lo
Misiouri 12.4% 73. 194, 137.
Seattln
Vearhington 12.7% 91. 82, 127.
Brtan
Mocvgchueites 13.8% 167. 137. 166.
Ch!ff]g‘)
Hinons 13.6% 125 381. 202,
Spiokane
Wi hiegion 13.6% 142, 110. 198,
Caibiou
Mo 13.5% 293. 276.
[)‘y'\-l}\
Minneontng 13.5% 206. 375. 256.
(.l/_r.gﬂw
Montana 13.4% 74. 215. 223.
‘Bused on utility rates in effect August 1976

TABLE 76




Zone |

Zone |l

Zone Il

Zone |V

Zone V

82

AREA= 5000 sq ft

le— 41

|

]

ONE STORY ELL SHAPED
COMMERCIAL CONSTRUCTION
CARPETING R-VALUE=1

92

GFOGRAFHIC TOSAVINGS FROM bl savines [AMPITAL SAYIMIGS A v Al saimiG s
LOCATION CARPET DURING ) yatural Gast| WIRESISTANCE 1w ryer o
ANNUAL HEATING HEAT
Miami
Florida 5.8% S 1 S 5. S 2
Mew Orlegns
Lovisiano 6.0% 12. 40,
Hewrer~n
Texos 6.1% 2. 32.
Atlariag
Gecrg o 6,2% 29. 54. 47.
Sor Fiancisro
Colifornia 6.0% 24. 76.
Ft \Werth
Texas 6.2% 29. 73. 35.
{oicville
Kenlu(YXy 6.2% 36- 83- 76-
St Louis
Mistoun 6.2% 42, 113. 80.
Sentila
Veoshington 6,1% 51. 46. 71.
Brtmn
Maztsnchu.ettes 7.0% 97. 80. 97.
Chicaqa
Hlinons 7.1% 74, 226. 120.
Spokane
Wenhin ton 7.1% 84 . 65. 117.
Caribou
Mrinn 7.1% 177 167.
Dulih
Mlm\rtso‘o 7.1% 125. 226. 154.
oo 7.1% 45, 131. 136.
tMontana

‘Bused on wtility rates in effect August 1976

TABLE 77




AREA= 5000 sq ft 41

82 — = l

la— 41 .

| —

ONE STORY ELL SHAPED
COMMERCIAL CONSTRUCTION
CARPETING R-VALUE = 2

GEOGRAPHIC | " SAVINGS FROMEApar savirgs | ANMNUAL SAVINGS 4 hpipal savings
LOCATION CARPET DURING f\) ATURAL GAST| W RESISTANCE W) FUEL OIL”
ANNUAL HEATING HEAT
Z M)OWH
one | Florida 8.3% s 1. s 7. s 3.
New Orleans
Louisiagna 8.3% 17. 55.
Houstnon o
o 8. 3% 3. 44,
Atlantg
Zore |l G 8.4% 39. 73. 6.
San Francisco
California 8.3% 34. 105.
Ft Werth
Texas 8.37% 39. 99, 47.
11 Louiswill
Zone | Kontocky 8.4 49, 111. 101.
St Lou's
Missouri 8.4% 57. 151. 107.
Seattle
N 8. 3% 69. 63. 96.
Brsten
Zone IV Mos%och'vym”es 9.4% 130. 107. 129.
}\I o
g, 9.4% 99. 301. 159.
Sprkane
Worhing 1on 9.4% 112. 87. 156.
(_ TY}) L
Zone V .’\jmnfj 9-4% 234- 221-
Doluth
M 9.4% 165. 299. 204.
C"(l';gﬂ‘e./
Montanng 9.4% 60. 172. 179.

‘Bused on utility rates in effect August 1976

TABLE 78




Zone |

Zone |l

Zone I

Zone IV

Zone V

82

AREA= 5000 sq ft

— =

t— 41

| —

I

41

A

.

ONE STORY ELL SHAPED
COMMERCIAL CONSTRUCTION
CARPETING R-VALUE =3

94

GEOGRAFPHIC

o SAVINGS FROM
TARPET DURING

AMNUAL SAVINGS

ANNLUAL SAVIMGS
W/ RESISTANCE

ANNUAL SAVINGS

LOCATION W[ NATURAL GAS ) wf FUEL O
ANNUAL HEATING HEAT
Mionmi
Floricn 11.1% $ 2 $ 10. $ 5
New Or\.‘?ﬂ'\(
LC‘U“-I(;'\Q 10-82 22. 72.
’H’juc!vjn
lexas 10.8% 4. 57.
Atlantg
Georg o 10.7% 49, 94. 81.
Sen Fiancice
California 10.9% Lh . 138.
Fropeh 10. 7% 51. 127. 61.
laniceille
Kentucky 10.6% 62. 141. 129.
St Lours
Missouri 10.6% 72. 192. 136.
Sertiln
\/vushm‘glon 10. 7% 89. 80 . 124 .
Bton
Mossarho:miios 11.9% 165. 136. 164.
e 11.9% 125. 380. 201.
Spebane
Wetmsron 11.9% 141. 110. 197.
Caribon
Merinn 11.8% 294, 277.
it 11.8% 207. 376. 256.
Clangow -
Mot 11.8% 75. 216. 224,
‘Based on utility rates in effect August 1976
TABLE 79




Zone |

Zone |l

Zone tI

Zone |V

Zone V

7r—_ﬂ:}\\f

fe— — 82 ———————01

AREA= 5000 sq Ft

T

.

— Nt

lt— 41

‘ —

ONE STORY ELL SHAPED
COMMERCIAL CONSTRUCTION
CARPETING R-VALUE = 4

95

GENGRAFHIC - SAVINGS FROMIAL AL SAVINGS | ANNHAL SAVIHGS | apgat savinGs

LOCATION CARPET DURING fuyy naTURAL GAST| W RESISTANCE w/ FUEL Ol

AMNUAL HEATING HEAT®
"«'\'Clr'n
Flarida 13.97% $ 2 $ 12, $ 6
Frw Orilecns
Levisionag 13.4% 28. 88-
Hetan
Te s 13.2% 5. 70.
Ailrprrn
Coenga 13.0% 60. 115. 99.
Stin F"qn(m,ro
Calitornia 13.5% 54, 170.
Fit Werih
Texas 13.1% 62. 155. 4.
L')l"’\'\“r\
P"\Pn?g.(,h' _'LZ,QZL 75. ]71- 156.
St lous
Mivsor 12.97 87. 233. 165,
Srestla

Vearedvngton 13.1% 109. 98. 151.

R-iinn

Mo b it 14.5% 201. 165. 199.
Chigoan
o 14.3% 151. 459. 243,
-‘U:-L[:' "

Werhongin 14.47% 171. 133. 238.
Caninne -
Merine 14.2% 354. 334,
Ol h

Mineson 14.2% 249. 452. 309.
(-Ls";‘,'\v.

Fontana 14-2% 90. 260. 270-

‘Based on ulility rales in effect August 1976

TABLE 80




Zone |

Zone ||

Zone |11

Zone IV

Zone V

1 AREA =3000

E———1

sq. ft.

J/\(“’

39

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=

1.00

GEQGRAFTHIC

" SAVINGS FROM
CARFET DURING

AMNUAL S SAVIHIGS

Al AL SaVIRGS

W RESISTANCE

APINUAL SAVIRIIGS

IOCATION Wi NATURAL GAST . Wi FUEL OILT
ANNUAL HEATING HE AT
Morma
Flarida 2,0% $ 0 $ 1. $ 1
T‘JV"«: {)'Iﬂ(;'w'.
o 2.0% 3. 9.
ot n
Te s 2-0% Oa 7-
Atlegmin
Geargin 2.0% 6. 12. 10.
Sr;r\ rv,"vf-:( y ay
C(xh‘(:_wnvoo 2.0% 5. 17.
Ft We itn
Texae 2,0% A, 16. 7.
Lroiewdle
Kentycky 2.07 8. 17. 16.
St Lous
Mo cayr 2.0% 9, 24. 17.
Senttle .
Veashingtan 2.0% 11. 10. 15 .
Booven
Massachoy-ettes 2.3% 20. 17. 20.
Chrran
I irane 2.3% 15. 47. 25.
Spekane
Wriching1on 2.3% 17. 14. 24.
Caritoou
Maine 2. 370 36. 34.
Dafveh
AMinnesnig 2.3% 26. 47. 32.
Glasgo
Mentano 2.3% 9, 27. 28.

"Based on utility rates in effect

August 1976

TABLE 81

96




Zone |

Zone Il

Zone Il

Zone IV

Zone Y

e

39

——— |

AREA = 3000 sq.ft.

) S—— J/\F‘

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE= 2.00

97

GEOGRAPHIC

"% SAVINGS FROM

AMNUAL  SAVINGS

ANMIIAL

SAVINGS

ANNUAL SAVINGS

LOCATION CARPET DURING hwy atural GAs'| WIRESISTANCE |\ ryeg ot
ANNUAL HEATING HEAT
Miami
Florida 3.4% $ 0 $§ 2. $ 1
New Orleans
Loursignag 3.47 5. 14.
Houstan
lexas 3.47% 1. 12,
Atlgnto
Georgia 3.4% 10, 19, 16,
San francicco
California 3.4% 9, 28.
Ft Wernih
Texat 3.4% 10. 26. 12.
Lousvilie
Konrocks 3.4% 13. 29, 26.
St Louis
Missoyri 3.4% 15. 39. 28.
Senttle
Waoshington 3.47 18. 16. 25.
Been
Massachusrites 3.7% 34, 28, 33.
Chicngn
Hinors 3.77% 25, 17. 41,
Spokane
Washington 3.7% 29. 22, 40,
Carnbou
Mrenne 3.7% 60. 56.
Duturh
Mimnrio10 3.7% 42. 77. 52.
(}!()(.Q(\w
Montonao 3. 7% 15. 44. 46.

‘Bused on utility rates in

effect

August 1976

TABLE 82




Zone

Zone Il

Zone |1l

Zone 1V

ZOH(Z,’ V

e+ —— 39—
TN —
39
T AREA = 3000 sq. 1. 1
=1 |

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=3.00

GENGRAPHIC |7 SAVIMOS TROMEL A say rgs | ATTIVAL SIIUES el savinG s
~ o g .
LOCATION CARPET DIRING fa (ATURAL GAST| WIPFSISTANCE |\ el oy
ANUAL HEATING HE AT
Migmi
Floiirn 4.3% § 0. $ 3. $ 1.
N Or lonns
Locesiane 4.3% 6. 18.
Moot
Te s 4.3% 1. 15.
Atlgneg
Gec-g.oa 4. 3% 13. 24, 21.
Sen brancico
Calfornma 4.3% 11. 35.
Frowr
Texee 4.37% 13. 33. 16.
Do olin
Fontucky 4,3% 16. 36. 33.
St Lo
A 4.3% 19, 50. 35.
Sl
V.rl.i\;v\g‘rm 4._3% 23- 21- 32
B~ =
My e b e 4.8% 43, 35 42,
(‘“rr‘\']f’ N
W ee 4. 8% 32. 98. 52,
Sk e
W lrﬂ(]'.{;n 4.82 '36‘ 28. Sl.
[IRTERESERTY
AMa ne 4.8% 76. 72.
ok
Ao sntn 4.82 54- 97' 66‘
ey,
Aontann 4. 8% 19. 56. 58.
‘Based on ulility rates in effect  August 1976

TABLE 83

98




Zone

Zone

Lone i

Zone IV

Zone V

AREA = 3000 sq.ft.

|

N

39

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE = 4.00

GEOGRAPHIC - SAVINGS TROM A NUAL SAVINGS [ATTAL SAVINGS 4 st savinG s
LOC ATION CARPET DURING |y \aTURAL Gas®| W RESISTANCE W/ FUEL OIL°
AMNMUAL HEATING HEAT
Miam
Fleoida 4.9% $ 0. $ 3. $ 1.
New Orlenns
lou siona 4.9% 7. 21.
Hr\ucrﬂn
Texns 4.97 1. 17.
Arlegoin
Georgua 4.9% 15. 28. 24,
Sanr froncicco
California 4,97 13. 41,
Ft WWerrh
Texas 4.,9% 15. 38. 18.
[ ~vorevadte .
K‘_‘nlu.’_‘kz 4- 9% 180 42' 39’
St Louis
Micycuri 4.97% 21, 57. 41.
Seatle
er;:f&)um 4.9% 27. 24. 37-
Bovenn
Maaechusettes 5.5% 49. l"l- 49-
Chicaqo
Hvene 5.5% 37. 114, 60.
"\;-nl:r"t
\N’A]'w!“[\u’YVC\ 5_5% 42. 33- 59-
(‘”V‘} o -
Mene 5.5% 88. 83-
D"ll"}\
AMinnesnin 5.5% 62. ll3. 77.
Clonaane
N\vmtmm 5.5% 22. 65. 67.

"Based on wulility rates in effect August 1976

TABLE 84

99




Zone |

ZOHe ||

Zone Il

Zone |V

Zone V

=1

— 39 ——>
| —
1l
u
39
AREA = 3000 sq.ft. ]
=

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 1.00

100

GEOGRAPHIC T SAVINGS FROM L ngijal SAvIrGs [AMNUAL SAMMGS | saumaes
LOCATION CARPET DURING vy aturaL Gas'| WIRESISTANCE 1wy rue o
ARNUAL HEATING HEAT
Migm:
Lo 3.5% $ 0. $ 2. $ 1
New Orleans
loyisione 3.5% 5. 15.
Heuston
Texas 3.5% 1. 12,
Atlanin
Geoigio 3.6% 10. 20, 17.
San francisce
Calitarnia 3,5% 9. 28'
Fr \Werth
Texus 3.6% 11, 27. 13
Lowav lie
o 3. 6% 13. 30. 27.
St Lou's
Missouri 3.6% 15, 4L 29,
Seattle
V\Oﬁ|t\nw\ 3.6% 19- 17- 26.
B pan
Masarhysrttes 4,07 35, 29 15
Chicagn
Ioens 4,07 26. 80. 43,
INIal A8ty
W 4.0% 30. 23. 42,
Coebiou
Meaine 4.0% 62. 29
Dby
Minnesota 4.0% 44, 80. 54,
Closgow
Montang 4.0% 16. 46. 48.
‘Based on ulilily rates in etfect August 1976

TABLE 85




Zone |

Zone

Zone lli

Zone IV

Zone V

I AREA = 3000 sq.ft. J

J——LJ/\*

— 39—
| ama——

11

an

39

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=

2.00

101

GEQGRAPHIC " SAVINGS TROMIANNUAL SaVINGS | AMMEAL SAVIIGS A iyal savinG 5
r S . ; -
LOCATION ARPET DURING |y naTURAL GAS®| W RESISTANCE wi FUEL OIL
APINUAL HEATING HE AT
Miam;
Florida 5.0% $ 0. $ 3. $ 1.
New Orleans
Louisiano 4.9% 6. 20.
Heouston
Texas 4.97 1. 16.
Atlanta
Georgio 4. 8% 14, 27. 23.
San Francisco
California 4.9% 13. 40.
Ft Werth
Texas 4.8% 14. 36. 17.
Lauisvitle
Kenlucky 4.87% 17. 40. 36.
St Louis
Missouri 4. 8% 20. 54, 38.
Seattle
V\/(‘J’-h\nqlf)r‘ 4. 8% 25 . 23' 35 .
Br:g'r\n B
Massachusettes 5.3% 47, 38. 46.
Chicogo
Winons 5.3% 35. 107. 57.
Spokare
Washington 5.3% 40. 31. 55.
C(‘HIE)OU
Mainn 5.3% 82. 78.
Daluth
Minnesota 5.3% 58. 105. 72-
Glosgow
Maontano 5.2% 21. 60. 63.

‘Bused on utility rates in effect August 1976

TABLE 86




lone

/one i

Zore |l

Zone |V

ZC\H(‘_ V

AREA = 3000 sq.ft

" J/\\\{:;_

39

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION

102

CARPETING R-VALUE= 13,00
CEOGRAPHIC OMINGS TROM v giar savinigs [ANMHIAL SAVIHES |l saviGs
LOICATION CARPET DURING i ATURAL GAST| W/ PESISTANCE Wi FUEL O
AUSAL HEATIHG HEAT'
Fimoedy 6.8% Sl- $ 4, $ 2
Pew (leagne
Lovsrsinng 6.47% 8. 27.
Bl ey
Teover: 6.3% 1. 21.
Arleyain
ARt 6.2% 18. 34. 30.
Sa Frovacia o
Colfarnag 6.5% 17. 52.
Fyoae-
e 6.2% 18. 46. 22.
La o
R 6.1% 22. 50. 46,
M 6.0% 26. 69. 49,
Gl 6.2% 33. 29. 45.
B
Mo ach t 6. 7% 59- 49- 59-
Chicar
Mo« 6.7% bt 134. 71.
Secbeee
W h ot 6. 7% 50- 39- 70.
( ',vl}‘t i -
My 6.6% 103. 97.
(Vo d
Aiooeantg 6.6% 72. 1_32. 90.
.
Alonto 6.6% 26. 75. 78.

“Based on utility rates in effect August 1976

TABLE 87




lone

Zone 1l

Zone Il

Zore IV

Zone ¥V

39

—

I AREA = 3000 sq.ft.

— =

F/\F_

39

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 4.00

103

TABLE 88

GEOSRAPHIC - SAVINGS TROM L piar savinGs | ANNUAL SAVIFIGS 9 pigat saving s
LOCATION TARPET DURING Wi NATURAL GAS‘ Wi RESK\TATJCE Wi FUEL O“.,.
AtatJUAL HEATING HE AT
Miagm
Flords 8.6% $ 1. $ 5. $ 2
Flow Oclpnn:
louisiana 7.9% 10. 33.
Heaatan
Texrgs 7.8% 2. 26.
Atlegnteg
(}nqum 7.5% 22. 42. 36.
Son Franrisco
California 8.0% 21. 65.
Ft e oth
Texas 7.6% 22, 57. 27.
Lanvdle
Kentucky 7.3% 27. 6l. 56.
5S¢ lauis
M 7.3% 31. 83. 59.
Sr‘n"’n
Washingron 7.6% 40. 36. 56.
Botan
Marachusettng 8.2% 72. 59, 71.
Chicnage
[Tioens 8.0% 53. 162. 86.
S ke
Wy negtan 8. l% 60. 47. 84.
Coaribou
A‘l(ﬂ”" 7.970 124I ll7l
[7“\‘1"}‘
Minnesnig 7.9% 87. 158. 108.
il
Montanag 7.9% 31. 90. 94-
‘Based on utility rates in effect August 1976




Zone |

Zone |

Zone I}

Zone |V

Zone V

|t 45—
w I_——{
45
;|: AREA =4000 sq.ft. 1
 E— (ﬂ\\tf_

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=1.00

104

GEQGRAPHIC " SAVINGS FROMY A Al S av Gs [AMMUAL SAVIHGS 4 e savini s
LOCATION CARFET DURING W NATURAL GAS: Wi RF,QHT/\.NLE Wi FUEL oI
ANNUAL HEATIMNG HEAT
Migm,
Flarida 2.1% $ 0. $ 2. $ 1.
New Orlegns .
Loursicna 2.1% 4. 12.
Heousteon
Texas 2.1% 1. 9.
A”(Jh’g
Georgia 2.1% 8. 15. 13.
San Francicco
Califernia 2.1% 7. 23.
Ft "¢ rih
Texas 2.1% 8. 21. 10.
Lrviavitle 21
Kenlucky 2.17 10. 23. .
S! Lgms
Nisscur 2.1% 12. 32. 22.
SPf)T'|9
Waskirgton 2.1% 15. 13. 20.
Booren
M- <<)f\’n;fl‘”i)<, 2-4% 27- 22. 27.
Chicago
{iYinos 2.4% 21. 63. 33.
f\ skn o,
Warehing o 2.4% 23. 18. 33,
Canbou
Mane 2.4% 49. 46,
Datorh 42
Minnecatin 2.47, 34. 62. .
\,\7‘(3“0("\‘.'
Montano 2.4 12. 36. 37.

"Based on utility rates in effect

August 1976

TABLE 89




Zone |

Zone |l

Zone il

Zone IV

Zone V

AREA = 4000 sq. ft

) Som—

=

45

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=

2.00

105

GEOGRAPHIC P SAVINGS FROM A p UL SAV s [ATPIHAL SAVINGS Jagi s savinG s
ANNUAL HEATING HEAT
Migm:
Flerido 3-5% $ O- $ 3. $ l-
Mew Orleans
Louisicno 3.5% 6. 19.
Housten
Texas 3.5% 1. 15.
Arlanta
Geergio 3.5% 13. 25. 22,
Sar Francisco
Caltfornia 3.5% 12, 37.
Ft Werth
lexas 3.5% 14, 34, 16.
lr_)‘rll'\\/lHﬁ’
Kentucky 3.5% 17. 38. 35.
St louis o
it 3.5% 19. 52. 37.
Seattle
‘Wog?m?on 3.5% 24, 22. 33.
Retan
Maossochuseltes 3.9% 45, 37. 44,
Chicagn
Iinois 3.9% 34, 103. 55.
S ]I\L 1"e
Worching 1on 3.9% 38. 30. 53.
Cearibou o
Moo 3.9% 80. 75.
DH' ith
Minamasta 3.9% 56. 102. 70.
C’(I"gr\v/
Montano 3.9% 20. 59, 61.
‘Based on utility rates in effect August 1976

TABLE 90




Zone |

Zone Il

Zone ||l

Zone |V

ZOHB V

AREA = 4000 sq.ft.

———

Nl

45

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE =

3.00

106

GEQGRATHIC
[MDCATION

o SAVINGS TROM
CARFET DURING

ANNLUAL SAVINGS

W/ NATURAL GASS

ANMNUAL SAVINGS
W RESISTANCE

ANNUAL SAVINGS
Wi FUEL OIT

AMINUAL HEATING HEAT '
e 4.5% $1. $ 3. $ 2.
Mo n (1 leras
o 4. 5% 8. 24,
R 4.5% 1. 20.
Al
Groogua 4.5% 17. 32. 28.
e 4.5% 15. 47,
DS 4.5% 17. 44, 21.
Lo 4.5% 21. 48, “e.
Lo 4.5% 25. 66. 47.
T 4. 5% 31, 28. 42.
TR 5.0% 57. 47, 56.
g 5.0% 43. 131. 69.
Vo 5.0% 49. 38. 68.
FUN 5.0% 101. 96..
! 5.0% 72. 130. 89.
R 5. 0% 26. 75. 78.
"Based on utility rates in effect  August 1976

TABLE 91




Zone |

Zone

Zone Il

Zone IV

Zone V

AREA =4000

T

sq. ft.

l/‘\l"~

45

TWO STORY SQUARE
WOOD FLOOR CONSTRUCTION

CARPETING R-VALUE=4.00

107

GEOGRAFIC OSAVINGS TROM AL iNUAL SAVIGS [ATTILEL SAVITGS 4y Al savinG s
LOCATION CARTET DUPING Foyp nATURAL Gas'| W RESISTANCE W/ FUEL CIL”
ALIUAL HEATING HEAT '
Miaa
Flericdn 5.2% $l. $4. $2.
New O lerax
co 5. 2% 9. 28.
Heoo V.
Ter 1 5.2% 2. 23.
A"’;"'n
C‘"’u'[_{.f.: 5.2% 20. 37- 32.
Sar [raacico
“aliteinin 5.2% 17. 54.
By A0
Tewers 5.2% 20. 51. 24,
[l
et 5.2% 25. 56. 51.
S? L? [REN
R o 5.2% 29. 77. 54,
“erda
wesihog e o 5.2% 35. 32. 49.
o
Fis arh g 5. 8% 66. 54, 65.
Chigcage
e 5.8% 50. 152. 80.
Wi 5. 8% 56. 44 79.
O b
Al 5.8% 117. 111.-
[ty ).
A seotn 5.8% 83. 150. 102,
Moo 5.8% 30. 87. 90.

"Based on utility rates in effect August 1976

TABLE 92




Zone |

Zone

Zone Il

Zane IV

Zone V

Ny
I

45

— e ]

AREA = 4000 9 ft.

—

I/\C_

45

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE=1.00

108

GEOGRAPHIC o SAVINGS TROMILGNUAL SAVINGS [ANNUAL SAVINGS sl savrins
s 3 . 1 ! I .
LOCATION ARPET DURING |y naTuraL Gas'| WIRESISTANCE 1wy ryer ot
ANNUAL HEATING HEAT
Miagm
Florida 3-4% $O. $2. $l.
New Oiteanc
Lovisiana 3.5% 6. 18.
H'\“c'r‘n
lexas 3.5% 1. 15.
Atfantg
Geargia 3.5% 13. 25. 21.
San francicsco o
CGIIFOIT\IO 3-54 11. 35.
Fv »Werih o
Texas 3.5% 13. 33. 16.
Louizviils
Kenlu('zL 3.5% l6o 37- 34.
St lous
Missouri 3.5% 19, ol. 36.
Sealt's
\"v‘O"}HHqtorv 3.5% 23. 2].. 32.
RBovtan
Mo i et 4.0% 44, 36. 43.
C‘\‘(nqr\
Nlinois 4.0% 33. 101. 54,
Spokoee
Washington 4,.0% 38, 29. 52,
nobiou
Maine 4. OZ 79- 74-
Dl"‘u‘!h o
Minrosolg 4.04 55. 101. 69.
(”rj';\qr\w
Maontanag 4- OZ 20- 58- 60.

‘Based on utility rates

in effect

August 1976

TABLE 93




Zone |

Zone |

Zone

Zone W

AREA=4000

sq‘f!.

F——— J/\\\{“

45

I

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION

CARPETING R-VALUE=

2.00

109

CECGRATHIC CSEINITE TROR ] Sa e | AL SRS L s |
LOCATION CARREET DUSING L At gRAL GasTl MO FITRTANTE L e o ‘
AVANUAL HEAT G 1A \ '
o 4.9% $ 1. $ 4 ) ’
RSN i
),.__ RRARI kel 4.8% 8. 25 i '
e - e
Texn 4. 87 1. 20. i L
Geergin 4.7% 17. 33. b 29,
Sar Francicc : T
Calvicnm 4.8% 16. 49. f
oo - T T
e 4. 8% 18, 45, Cooel. -
RS 4.7% 22. 50. L 46 i
3 Ty T
Mice 4.7% 25. 68. | 48.
ot e 4.8% 32. ! 28. L 44,
. T -
Grr 5.3% 58. 48. ! 58.
o - —
o 5.3% 44 . 134. | 71.
i 5. 3% 50. 3. 70.
o} l
e 5.3% 104. 98,
o [
B 5.3% 73. | 133, 91
( LYW
M nrane 5.3% 26. 76. 79.

Bosed on utilily rotes in etfect

August 197¢

TABLE 94




Zore |

Zone Il

Zone ]l

Zone |V

Zone V

|

- ———— -

45

—_— ey

Ff]\\ﬁyﬁg, | —

I AREA = 4000 sqg.ft

——1

I/\C.

45

-
H

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 3,00

110

TABLE 95

GEOGRAPHC " SAVINGS FROM |l savinGs | ANNUAL SAVINGS sy saving s
LOCATION CARPET DURING Ly nyaTURAL Gast| W RESISTANCE W] FUEL OIL"
AMNUAL HEATING HE AT
Miomi o
Flarida 6.6% $l' $ 5. $ 2
New Orleans
lovicianag 6.3% 10. 33. 0.
Hr‘-utfcn
fexn: 6,2% 2. 26.
l'\!|(yv\‘r;
Gec gio 6,1% 22. 43. 37.
San Franoicco
Caohtornia 6.3% 20. 64.
Ft Werth
Texors 6.1% 23. 58. 28.
l():y‘.vl”p‘-
Kemuc‘(y 6. 0% 28. 63. 58.
St laus
Missauri 6.0% 32. 86. 61.
Seata
\r‘»o'\“il‘(;’ﬂrw 6.1% 41. 37. 56.
Bitmn
Mntwachusettes 6.77% 74. 61. 74.
Chicogo
I nors 6.7% 56. 169. 90.
Spokore
\/Vrl'.h!'wuln_w 6.7% 63- 49. 88-
Canbag
Mane 6.6% 130. 123.
Duiulh
Minnecota 6.6% 92. 166- ll3.
( "n',gnv,
Maontang 6.6% 33. 95. 99.
‘Based on utility rates in effect August 1976




Zore |

Zone |

Zone |l

ZO)”H? |\/

Zone V

——d

1 AREA =4000

sq. f1. 1

45

—

Y N

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 4,00

(AR

GEOGRAPHIC SAVINGS TROM | ial SAVIrGS [ ANMHAL SAYIHGS sy savirue 5
LO9CATION CARFLT DURING Ly naTyral Gas| WIRESISTANCE Wi FUEL On°
AT IHAL HEATING HEAT
Ll 8. 3% 5 1. S 6. 5 3.
Pl (e
o 7.7% 13. 41,
T
G 7.6% 2. 32.
r;§f§$ 7.4% 27. 52. 45,
S n 25. 80.
SR 7.5% 28, 71. 34,
s 7.3 34. 77. 70.
o 7.3 39, 105. 74.
Voah e sy 50. 5. 69.
Vs s 8.2% 90. 74. 89.
L 8.1% 67. 204. 108.
Wb 8.17% 76. 59, 106.
K 7 g7 156. 148.
RS 7.9% 110. 200. 136. |
R 297 40. 115. 119.

Based on uhility rates in effect August 1976

TABLE 96




Zone |

Zone |l

Zone M

Zone |V

Zone V

'_:)\/!L e |
45
I AREA =5000 sq.ft. ]:
— J/\E‘

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=1.00

112

GEOGRAPHIC » SAVINGS FROMIL Al savinGs [ANNUAL SAVINGS 1 wyal savitiss
LOCATION CARPET DURING [y qaTURAL GAS'| W/ RESISTANCE wi FUEL OIL”
ANNUAL HEATING HEAT
Miomi
Florida 3.5% $ 0. $ 3. $ 1.
New Orleans
Louisiana 3.7% 7. 22,
Houston
Texos 3.7% 1. 18.
Atlania
Georqio 3.7% 15. 29. 25.
San Francisco
Catitornia 3.6% 13. 42.
Ft Werth
Texas 3.7% 16. 40, 19.
lousvilie
Kentucky 3,7% 20. 44, 41.
St Louis
Missouri 3.7% 23. 61. 43.
Seattle
Washington 3.7% 28. 25. 38.
Boctan
Massachusettes 4.,3% 52. 43, 52,
Chs
1 iners 4.3% 40, 121. 64.
Spokone o
Washing ton 4.3% 45. 35. 63.
Caribou
Maine 4.3% 94. 89.
D\v\uvly
Minnesola 4.3% 67. 121. 82.
(;lcj'.an4
Montana 4,.3% 24, 70. 72.

"Based on utility rates

in effect

August 1976

TABLE 97




Zone |

Zone |

Zone lll

Zone |V

lone V

. —— 45

—_—t ]

A | ——

AREA = 5000 sq.ft.

J—————-—]J/\f_J

45

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE= 2.00

113

GEOGRAPHIC | "™ SAVINGS TROM b, npatL sAViNGs [ANNUAL SAVINGS | hjyar savinis s
{OCATION CARPET DURING fwy nATURAL Gas'| WIRESISTANCE | vy pyel ong”
ANNUAL HEATING HEAT
Miami
Florida 5.1% $ 1. $ 4. $ 2,
New Orleans
Louisiona 5. 0% 9, 30.
Houston
Texas 5.0% 2. 24,
Atlonta
Georgio 5.0% 21. 40. 34.
S n Fr NCisd
UCothor;ioc 5.0% 18 58.
Ft Veeth
Texas 5.0% 21. 54, 26.
Ltownsville -
Kentycky 5-0% 26. 59 54-
St louis
Missouri 5.0% 30. 8l. 57,
Seattle
Washington 5.0% 38. 34, 52,
Baslon
Mossoch\ieﬂes 5.7% 70. 57. 69.
Chicogo
Winois 5.7% 53. lel. 85.
Spokane
er‘slwing!on 5,7% 60. 47. 83. ]
Carbou
Mann 5.7% 125. 118.
Dl)‘ulh
Mrinnesota 5.7% 88. 159. 109.
Glasgow
M;n?cno 5.7% 32, 92, 95.
"Based on utility rates in effect August 1976
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Zore |

Zore |

Zone Il

Zone |V

Zone V

1

AREA = 5000 sq.ft.

——

1/\F‘

45

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=3.00

114

GEOGRAPHIC % SAVINGS FROM |\ inijal SavinGs |ANNUAL SAVINGS | GNpAL SAYING S

LOCATION CARPET DURING Ywj naTuraL Gas®| WIRESISTANCE |\ ryeL o

ANNUAL HEATING HEAT

Miam:

Flerido 6.8% $ 1. $6. $ 3
New Orleans

louisiana 6.6% 12. 39.

Haucton

Texos [ YA 2. 31.

Atlanta

Georqicx 6.4% 27. 51. 44-
San Franciae

Colilornia 6.6% 2%. 76.

Fi vice
enas” 6. 4% 27. 69. 33,
Lﬂumvﬂ|p o .
o 6.4% 33. 76. 69
St Lavuis o
N 6.4% 39. 103. 73.
Sr)ngP

Waoshington 6.5% 48. 44, 67.
Boron

Masaar huselies 7.2 89. 73. 88.
Chl( Qg0
Winon 7.2% 67. 203. 108.
S V()L’(an‘

Worhing 1on 7.2% 75. 59. 105.
Caribou -
Mone 7.1% 156- 148-
Datarh

Moot 7.1% 110. 200. 136.
Ciloyn v
Monsans 7.1% 40. 115. 119.

"Based on utility rates in effect August 1976

TABLE 99




fa— — 45 ———
’?\} i —

I I

I AREA =5000 sq.ft.

45

" O

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=4.00

115

GEOGRAPHIC " SAVINGS FROM L \npal SAVINGS [ANNUAL SAVINGS |, npaL savinG s
LOCATION CARPET DURING ;i yaTURAL GAs'| W RESISTANCE wi FUEL OIL
ANNUAL HEATING HEAT
Miami
Zone | F'oorudo 8.67% $ 1. $ 7. $ 3.
New Orlenns
Louisiano 8.1% 15. 48,
Houston
Texas 8.0% 3. 38.
Arlant
Zone Il Geongio 7.8% 33. 62. 54.
San Francisca
California 8.2% 30. 94,
Fy V/creth
Texas 7.9% 33. 84. 40.
Zone Il Louiswile o
o Kenlgchy 7.7% 40. 92. 84.
St Lowuis
Missuri 7.7% 47. 125. 88.
Seattle
Washing ton 7.9% 59. 53. 82.
Zone |V Bon ton
one Mussachuseites 8.8% 108. 88. 107.
Chi >
Wi mone 8.7% 80. 245. 130.
Spokane
Wuff,fm\glon 8.7% 91. 71. 127.
Zone V s 8.6% 188. 177.
DHI[I"\
Minnesola 8. 6% 132. 240. 164-
Glongeve
Mentano 8.6% 48. 138. 143.

"Based on utility rates in effect August 1976

TABLE 100




Zone |

Zone |l

Zone |l

Zone |V

lone V

AREA =10000 sq. ft.

g —

J/‘\E‘

71

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=1.00

116

CEOGRAPHIC " SAVINGS FROM | s ynual savings |ANNUAL SAVINGS | iiny saviiis
LOCATION CARPET DURING fwy NATURAL GAs®| WIRESISTANCE | vy ryel oiL®
ANNUAL HEATING HEAT
Miami
Florido 3.2% $ 1. $s. $ 2.
New Orleans
Lovistanag 3.4% 12. 37.
Houston
fexas 3.5% 2. 30.
Atlanig
Georgia 3.57% 27. 51. 45,
San Francise
California 3. 4% 23. 71.
Fr Wenh
Texas 3.5% 27. 69. 33.
louisville
Kemtucks 3. 6% 35. 78. 72.
St Louis
Missouri 3.6% 40. 107. 76.
Seatile
\‘\/osl‘*inqron 3. 5% 48. 43, 67.
B Lok}
Mossczh,usmles 4.2% 93. 76. 92.
hicago
o, 4.2% 71. 215. 114.
S)OL“”!‘
Wn'dnng!on 4. 2% 80. 62. lll.
Carnibou
Mot 4.2% 169. 159.
Doluth
Menmn sl 4.2% 119. 216. 147.
(;I 15 Q0w
Montana 4.3% 43 125. 129.

‘Based on utility rates in effect August 1976

TABLE 101




Zone |

Zone |

Zone |l

Zone IV

Zone V

AREA =10000 sq. ft.

gy —

nNuld

71

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=2.00

GEOGRAPHIC " SAVINGS FROM | Anual SAVINGS [ANMUAL SAVINGS At savings
LOCATION CARPET DURING H{yy aTural Gas®| W RESISTANCE W/ FUEL O’
ANNUAL HEATING HE AT
Miam: .
Florida 4.6% $1. $ 7. $ 3.
New Orleans
Lloursiana 4.7% 16. 51.
Houston
Teras 4.7% 3. 42.
Atlanta
Geovain 4.8% 36. 69. 60.
PO i fmeisco 4.7% 31. 98.
Ft Werth
enos k.8 37. %. 45.
Lovieville
Kentucky 4.8% 46. 105. 96.
St Louis g
Missouri 4.8% 4. 144. 102.
Seattle .
Wadngion 4.8% 65. 59. 91.
MUSSES;EZ;HGS 5.6% 124. 102. 123.
Chicoge 5. 6% 94. 287. 152.
Waevon 5.6% 106. 83. 149.
Caribou
Maine 5.6% 223. 211.
Doluth
Minmosots 5,62 158. 286. 195.
Glasqow
Montane 5.6% 57. 165. 171.
‘Based on utility rates in effect August 1976

TABLE 102
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Zone

Zone |l

Zone |11

Zore iV

Zone ¥V

e

7/

o — 71 ——v-‘

1 AREA=10000 39 ft

——

>

71

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE =

3.00
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GEOGRAPHIC % SAVINGS FROM |, ynpal SAVINGS | ANNUAL SAVINGS |, nyal SAVING S
LOCATION “ARPET DURING I\ naTyrRal Gas'| W/ RESISTANCE W/ FUEL OIL"
ANNUAL HEATING HE AT
Miagm;
Florido 6.1% $1. $ 9. $ 4.
New Orlegns
Louvisiana 6.170 21. 67.
Hausinn
Texas 6.1% 4. 54.
Atlanta
Georgio 6.1% 47. 89. 77.
San francisco
Calitornia 6.1% 41. 128.
FI V./CHH
Texas 6.1% 48. 120. 57.
Lm wzw“
Kentucky 6.1% 59. 134. 122.
St Lous
Missou: 6.1% 68. 183. 129.
Sealtle -
Woshi:glon 6.1% 84. 76, 117.
80'. o0n
Maseor b ites 7.1% 157. 129. 156.
Chicogn
o 7.1% 119. | 362. 192.
o 7.1% 135. 105. 188.
Caribou
Maine 7.1% 281. 265.
Dok
me}s’o’u 7.1% 198. 360- 245,
G‘(lﬁ Ny
Momiane 7.1% 72. 207. 215.

"Based on utility rates in effect August 1976

TABLE 103




Zone |

Zone |l

Zone Il

Zone |V

Zone V

AREA = 10000 sq. ft.

—— —

71

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE = 4.00

119

GEOGRAPHIC " SAVINGS FROM [ njat saviNGs [ANNUAL SAVINGS |4 st saving s
1OCATION CARPET DURING W/ NATURAL GAS' W/ RES‘STA.NCE Wl FUEL O'L-
ANMNUAL HEATING HE AT
Miami
Florido 7.7% $ 2. $11. $ 5
New Orleans
Llouisiana 7.5% 26. 82.
Houston
Texos 7.5% 5. 66.
Atlanta
Gﬂorqno 7. 5% 57- 108. 94.
San Francise
Colifornia 7.6% 50. 158.
Ft Werth
Texas 7.5% 58. 147. 70.
Loyinviddle
Kentugks 7.4% 71. 162. 149.
St lou
Missous 7.4% 83. 222. 156.
Seattle
Washington 7.5% 103. 93. 143.
Boutan
Mos:othsoHes 8.67% 191. 157. 189.
C“i_(nqo
Hinoie j;i% 144. 438. 232,
Spickane
er’d\inulmn 8.5% 163. 127- 227-
Cariticu
Mcne 8.5% 339. 320.
Dotath
Mimeenota 8.5% 239. 434. 296.
Glosqoa
Munans 8.5% 86. 250. 259,
‘Bused on utility rates in effect August 1976

TABLE 104




Zone |

Zone Il

Zone NI

Zone IV

Zone V

AREA =20000 sq.ft.

S

100

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=1.00

120

GEQGRAPHIC % SAVINGS FROM A NNUAL SAVINGS | ANNUAL SAVINGS |4 GNUAL SAVING S
ANNUAL HEATING HE AT
Miomi
Florida 2.9% $ 1'. $8. $4.
New QOrleons
Louisiono 3.2% 21. 66.
Houston
iexas 3.3% 4. 54.
Atlonto
Georgia 3.4% 48, 92, 80.
Son Francisco
California 3.2% 40. 124.
FI Werth
' exos 3.4% 49. 124. 59.
Layisviile
Keatocks 3.5% 62. 142. 130.
St Loui
Moot 3.5% 73. 194. 137.
Seattle
Washington . 3% 86. 77. 119.
Bouton
Mussoch'useﬁes 4.17% 167. 138. 166.
Chicago .1 128. 391. 207,
5< k(ln'?
Washing 1on 4.1% 145. 113. 202.
Caribou
Menne 4.2 308. 291.
Diodoyh
Minnasota 4.2% 217. 394. 269.
C" 150w
Momtona 4.2% 79. 228. 237.
‘Based on utility rates in effect August 1976

TABLE 105




Zone |

Zone |l

Zone {1

Zone IV

lone V

AREA =20000 sgq. ft.

———

>~

100

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE= 2,00

121

GEOGRAPHIC " OSAVINGS FROM I, nnual SAVINGS |ANNUAL SAVINGS 1Al savineg s
LOCATION CARPET DURING Swy) naTURAL GAS'| W RESISTANCE w FUEL OIL°
ANNUAL HEATING HEAT®
Miagmi
Florida, 4. 2% $ 2. $11. $ 5
New Orleans
louisiana 4.4% 28. 90.
Houstan
Texas 4.5% 5. 74.
Atlanta
Gequig 4.6% 65- 125- 108.
San Francisco
Calitornia 4,.4% 55. 171.
Ft Werth
Texas 4,67 67. 168. 80.
LDU;S\:lHe o
o 4. 6% 84. 190. 174.
St Louis
Missouri 4.7% 97. 260. 184.
Seatile
VWashington 4.5% 116. 105. 162.
B(‘h on
Mo e e 5.4% 224. 184. 222.
Chicagoe
tHhinos 5.5% 171. 522. 277.
Spokene
Wrishing ton 5.5% 193. 151. 270.
Carnbo
Moo 5.5% 409. 386.
D*l'\rﬂv
Minnesoto 5. 579 289- 524- 358-
Glasgow
Mo:f’ono 5.6% 105. 303. 314.

‘Based on utility rates in effect August 1976

TABLE 106




Zone

Zone |l

Zone lll

Zone |V

Zone V

H

fe— -

RaY;

100 ——*™

1 AREA =20000 sg.ft.

——

Y~

100

TWO STORY SQUARE
COMMERCIAL CONSTRUCTION

CARPETING R-VALUE=3.00

122

GEOGRAPHIC r SAVINGS FROM Ly AL SAVINGS [ ANNUAL SAVINGS |4 gual SavinG S
LOCATION CARPET DURING Wy natURAL Gas'| WIRESISTANCE | wy rueL o
AMNUAL HEATING HEAT
Miam:
Florida 5.5% $ 2. $151 $ 7.
New Orlegns
louisiana 5.7% 37. 117.
Houston
fTexas 5.8% 7. 95.
Atlanta
Georgia 5.9% 84. 159. 138.
SUﬂ Fl(]n(\ﬂ(O
Califoinia 5.7% 71. 223,
F1 VWerth
Texas 5.87% 85. 215. 102,
Lauradle
Komtoce 5.9% 106. 242, 222,
St loui
e 5. 9% 124. 331. 234,
Sp(:llle
V\'osh:nqton 5-8% 149. 135. 208.
Bewion
Massachuselles 6.9% 285. 234. 283.
CL‘I(O (o]
Minge 6.9% 217. 661. 350.
Sir)ler'
\\/.vi’dn\r\gh_)n 6- 9% 245- 191- 342-
Ceribou
Mo e 7.0% 516. 487.
Didoth
Mineaor 7.0% 364. 661. 451,
Glasgaw
Mot 7.0% 132. 382. 396.

‘Based on utility rates in effect

August 1976

TABLE 107




Lone

Zone Il

Zone I

Zene IV

Lone V

AREA = 20000 sq.ft.

) S—

s Al

100

1

TWO STORY SQUARE
CONCRETE SLAB CONSTRUCTION
CARPETING R-VALUE= 4,00

123

GEQGRAPHIC OSAVINGS FROM | UAL - SAVINGS | ANMNUAL SAVINGS L ie | savmias
LOCATION CARPET DUIRING M| NATURAL GAS Wi PESISTANCE wi FUEL O
ANINUAL HEATNIG HEAT'
Migm.
Flaride 6.9% $ 3. $19 $9-
New Qrienns -
louisiane 7_0% 45. 144-
Hrucinn
Terqg: 7.1% 8. 116.
Atigarg
Gecigia 7.17% 102. 194. 168.
Sﬂn Ff’]'\(!K (o]
Cglnfornioc 7.0% 87. 275.
Ft VWenh
Texos 7.1% 104. 262. 125.
[ouivilie
Foentiocky 7 99 129. 293. 269.
St lows
Arssour 7.2% 150. 401. 284-
Seatle
Viegchingtan 7.1% 182. 165- 254'
Boctan
Maachusrites 8.4% 346. 284, 343-
Chicean
Nrnaue 8.4% 263. 800. 424,
Spobagra-
\‘w)l’.h"\u?nn 8.4% 297. 231- 415.
Canboo
Mo 8.47% 623, 589.
0o
tlionecnta 8.4% 440- 798' 544'
(V‘()'v (RN
R 8.4% 159. 460. 478.
"Based on utility r1ates in effecy August 1976
TABLE 108




TABLE 109
COOLING SEASON SAVINGS
CARPETING R-VALUE = 1.0

124

FIRST FLOOR AREA 1000 FI2 | 1500 FT® | 2000 FT2 | 3000 FT®
CITY $/KWH * | KWH | COST | KWH | COST | KWH | COST | KWH |CoST
NEW ORLEANS 0.03% 1112 |34 |168 [$6 |224 |s8 [336 |s11
HOUSTON 0.027 |155 | $4 [233 [s6 (310 |$8 {65 |s$13
ATLANTA 0.021 81 |$2 f121 (33 162 [|$3 {242 S5
FORT WORTH 0.035 (213 |$7 {319 |[s11 [426 {315 l638 |$22
ST. LOUIS 0.026 97 |$3 (145 |$4 194 |$5 290 |48
BOSTON o.042 | 35 |s1 53 |s |70 |s$3 hos [sa4
CHICAGO 0.038 | 49 {s2 |73 |33 los |sz |4s |s6
DULUTH 0.025 16 0 |24 $1 |32 $1 K8 $1
GLASGOW 0.016 46 | $1 |68 $1 o1 |s1  p37 |$2

* Based on electric rates in effect August, 1976.




TABLE 110
COOLING SEASON SAVINGS
CARPETING R-VALUE = 2.0

125

FIRST FLOOR ARFA 1000 FT2 {1500 FTZ | 2000 FT2 | 3000 FT?
CITY $/KiH* | kwH | cosT | kwH |cosT | xwH | cosT | xwH |®osT
NEW ORLEANS 0.034 |184 | $6 {276 |$9 [368 | $13 [552 |s19
HOUSTON 0.027 |254 | s7 {382 |s10 |s09 |s13 |763 |s21
ATLANTA 0.021 [133 | $3 199 |[$4 [266 |$6 [398 |8
FORT WORTH 0.035 | 350 | $12 |524 |18 [699 | $24 [1049 | $37
ST. LOUIS 0.026 159 | s4 [239 |$6 |318 | %8 |478 |12
BOSTON 0.042 58 | $2 |88 $4 |117 |85 175 | $7
CHICAGO 0.038 |79 | $3 |119 {s$5 {158 |$6 [238 |99
DULUTH 0.025 |26 |[s1 |40 [s1 |53 [s1 |79 |s2
GLASGOW 0.016 |75 |s1 [113 |[s2 fis0 |s2 |22 |s4

* Based on electric rates in effect August, 1976.




TABLE TII

COOLING SEASON SAVINGS

CARPETING R-VALUE = 3.0

126

FIRST FLOOR AREA 1000 FT2 | 1500 P1° | 2000 FT2 | 3000 FT2
CITY $/KWH* | KWH | COST | KWH |COST | KWH | COST | KWH |cosT
NEW ORLEANS 0.03% 1934 | s8 I3s0 |12 l467 | 816 l701 [s24
HOUSTON 0.027 1323 | $9 |485 | $13 [646 | $17 |970 | $26
ATLANTA 0.021 1169 | 4 [253 [¢5 {338 |$7 [506 js11
FORT WORTH 0.035 | 445 | $16 |667 |$23 [890 | $31 (1334 | $47
ST. LOUIS 0.026 | 592 $5 (304 |$8 405 | $11 |607 | $16
BOSTON 0.042 | 74 |$3 |112 |$5 (149 |6 223 |9
CHICAGO 0.038 [101 | $4 [151 |s6 |[202 |s8 302 {s11
DULUTH 0.025 34 $1 |50 $1 |67 $2  [101 |83
GLASGOW 0.016 |95 |s$2 {143 [$2 (190 |$3 [286 |$5

* Based on electric rates in effect August, 1976.




TABLE 112
COOLING SEASON SAVINGS
CARPETING R-VALUE = 4.0

FIRST FLOOR ARFA 1000 FT® | 1500 FT® | 2000 FT2 | 3000 FT2
CITY $/KWH* | KWH | COST | KWH [COST | KWH | COST | KWH |COST
NEW ORLEANS 0.034 270 | $9 405 |s$14 (541 | $18 [811 [$28
HOUSTON 0.027 | 374 | $10 (561 |$15 {749 | $20 123 |30
ATLANTA 0.021 195 | $4 292 |s6 390 |$8 [585 |$12
FORT WORTH 0.035 |[515 | $18 |772 |$27 (1029 | $36 [1544 | $54
ST. LOUIS 0.026 |234 | %6 351 {9 [468 |s12 |702 |18
BOSTON 0.042 86 | $4 [129 |$5 |172 |$7 {257 |si1
CHICAGO 0.038 | 117 | %4 175 |[$7 234 |9 [351 |13
DULUTH '0.025 39 [ s1 |58 [s1 |78 |s$2 Q17 |3
GLASGOW 0.016 |110 |52 |i65 |$3 [220 |s$4 [331 |45

* Based on electric rates in effect August, 1976.
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APPENDIX A

METHODS OF EVALUATION



APPENDIX A

I. Heating Season Simulation
A, Energy Requirements
For Natural Gas Heating:

Where F = fuel used in therms (1 therm = 100,000 BTU)
G = unit fuel per degree day per BTU/hour design heat loss
G =4.9%x 10°° therms/degree day - BTU/hour

(Assuming 70% efficiency of heating system)

Qq = design heat loss for structure, BTU/hour

D = number of degree days for period of interest (degree days
are a measure of outside temperature variation based on
65°F base. The number of degrees which the outside mean
temperature is below 65°F represents the number of heating
degree—days for that day)

sz temperature correction factor for outside design temperature
(See Chapter 43, Table 3 ASHRAE Handbook and Product Directory -
1973 Systems)

For Fuel 0il Heating:
F=00QDc,

Where F fuel used in gallons of No. 2 fuel o0il

(1 gallon = 141,000 BTU)

unit fuel per degree day per BTU/hour design heat loss,
3.47 X 10_6 gallons/degree day - BTU/hour

Qd = design heat loss, BTU/hour
D = number of heating degree days in period of interest
C. = temperature correction factor for outside design temperature

f
For Electric Resistance Heating:

KWH = Q4 D C

(3415 BTU ) { A Td)
KW

Where Qd = design heat loss, BTU/hour

D = number of degree days in period of interest

- Al -



C = constant (C = 18.5 for simulation)
A Td = difference between indoor and outdoor design temperatures
B. Design Heai Loss
General quation:

Qd =UAA Td

where Qd = design heat loss in BTU/hour

U = overall heat transfer coefficient
BTU/hr—ft2 - °F
A = surface area, ft
A T, = difference between inside and outside design

d
temperatures, °F

Table A-I gives the U values used for the various structural components

of the buildings simulated:

TABLE A-I
OVERALL HEAT TRANSFER COEFFICIENTS, BTUlhr—ft2—°F

STRUCTURAL

COMPONENT RESIDENTIAL STRUCTURE COMMERCIAL STRUCTURE

Exterior Walls U=0.22 U=0.17

Windows Zones 1-3: U = 1.13 Zones 1-3: = 1.13
Zones 4 & 5: U = 0.65 Zones 4 & 5: U = 0.65

Ceiling~Roof U= 0.061 U= 0.12

Wood Floors U= 0.28 N/A

The Qd value for the entire structure was estimated by summing the
calculated heat loss for each structural component of the residence,
including exterior walls, windows, cold ceilings and floors, and the
heat loss due to infiltration of outside air. This procedure was
followed for each of the four types of characteristic structures for
a range of structure sizes based on floor area. A total of 64 stractures
was evaluated for each of the fifteen cities in order to present a
thorough evaluation of a range of structures throughout the United
States.

The heat loss through each structural component was estimated

based on the following assumptions:

- A2 -



Exterior Walls: Residential--Frame construction with wood siding,
sheathing, 2 x 4 studs, 16 inches on
center, no insulation and interior
wallboard.

Commercial-—-Concrete block wall with
brick facing, wood furring and interior
wallboard.

Windows: Zones 1-3: Single glazing, metal frame

Zones 4-5: . Double glazing or storm windows, metal frame
Ceiling-Roof: Residential--Naturally ventilated pitched roof with
asphalt shingles, building paper, plywood decking,
roof trusses 16-inches on center, R-13 insulation
and interior wallboard.
Commercial--Built-up roofing, R-5 insulation, metal
decking, airspace, metal lath and plaster.
Floors: Residential--Concrete slab on grade with no edge insulation,
or wooden floor over vented crawl space with no insulation.
(see Figure I)
Commercial--Concrete slab on grade with no insulation.

Heat flux was assumed one-dimensional except in concrete slab on
grade. For slab on grade, the heat loss from the floor slab was
estimated assuming no insulation of the exposed slab edge. References
3 and 6 present experimental results which indicate the major factor
is slab heat loss is the heat loss from the edge of the slab exposed
to the atmosphere above grade. Therefore, in order to evaluate the
insulating effect of carpet on the horizontal surface, which is per-
pendicular to the vertical edge surface through which the heat is
transmitted, a two-dimensional model for determining temperature
distribution in the slab was needed. An iteration technique was
used to determine the temperature distribution in the slab on grade floor.
The computer program used for this iteration technique is presented
in Appendix B. The slab temperature model was then calibrated using

experimental data presented in Reference 3.

- A3 -



The heat flux through the floor in the vertical direction for
the perimeter of the slab was estimated as a function of distance
from the outside edge. This estimate was made by taking the slab
surface temperature which was approximated by the computer and,
assuming a constant room temperature and an estimated slab to air
convection coefficient of h=1.35 BTU/hr.—ft2—°F (7.67 w/M2—°C),
using the equation q= H A (T Room—-T Slab) for each finite interval
used in the relaxation program and summing the q's for each interval
within 3 feet of the outside slab edge.

The heat loss from the interior area of the slab was estimated
by assuming the slab surface reaches an equilibrium temperature at a
distance of 3 feet from the exposed edge 1 and again using the

convection heat loss formula for the entire interior area.

q h A int (T Room - T Equil.)
where Q int = heat loss from interior area
h = 1.35 BTU/hr - ft.2-°F
A int = interior slab area
T Room = 70°F
T Equil = slab equilibrium temperature
The heat loss due to infiltration was estimated by assuming an
air change rate of one complete air change per hour and using the
formula.
Toe (Pair) (&) (h) (cp) (ATd)
Inf Heat loss due to infiltration, BTU/hr.
Pair = 0. 075 lbm/ft.3

q
where q
A - Living area of house, ft.
h = Ceiling height of living space = 8 feet
Cp = 0.24 BTU/1bwm-°F

ATd = Design temperature difference

- A4 -



IT. Cooling Season Evaluation

The equivalent temperature difference used for evaluating heat
gained through a wood floor over a crawlspace was taken from ASHRAE

Handbook of Fundamentals. The equivalent temperature difference for

values of outside design temperature other than those listed is
derived by extrapolating between the values tabulated:
ATeq = Td-80°
Heat gain was then calculated by;
qc = UA ATeq
where gqc = heat gained through the floor at design conditions
U = overall heat transfer coefficient of wood
floor, BTU/hr——ft.z——°F
A = floor area, ft.
ATeq = design equivalent temperature difference.
Using the estimated design heat gain through the floor, the
cooling energy requirement for the floor over a cooling season was
estimated by assuming a coefficient of performance (COP) of the

residential air conditioning unit of 2.5 and using

KWH = (gqc) (Operating hours)
2.5 (3415)
where KWH = energy required during a cooling season

qc = design heat gain through floor
Operating hours = total estimated hours of
operation of residential air
conditioning unit, based on
utility records
The energy savings due to carpet insulation on the floor is
estimated by applying the reduction in gc due to a lower overall heat
transfer coefficient of the floor with the carpet installed. These

energy savings are then converted to cost savings using residential

electric rates for each city. These utility rates and other data

are presented for each of the selected cities in Table A-IT,
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TABLE A-II

CITTES gﬁggiﬁ ggggége §g§¥g§ A/C SEASONAL NATURAL GAS | FUEL OIL | ELECTRIC
TEMP. DAYS TEMD. OPERATING HRS. $/THERM $/CAL $ /KWH
Miami, Fla. Ly F 214 92 F Not Available $0.104 $0.45 $0.030
New Orleans, La. 32 F 1385 93 F 1600 $0.192 Ava?izble $0.03k4
Houston, Tex. 28 F 13% % F 1800 $0.302 Ava?iZble $0.027
Atlanta, Ga. 18 F 2061 95 F 1000 $0.176 $0.41 $0.021
San Francisco, Cal. 35 F 3015 83 F Not Available $0.180 Avali\ﬁ:ble $0.030
Ft. Worth, Tex. 20 F 2405 102 F 1800 $0.224 $0.38 $0.035
Louisville, Ky. 8 F 4660 % F Not Available $0.136 $0.40 $0.020
St. Louis, Mo. 7F 4900 98 F 1000 $0.150 $0.40 $0.026
Seattle, Wash. 23 F Lol 8L F Not Available $0.219 $0.43 $0.012
Boston, Mass. 6 F 5634 91 F 600 $0.300 $0.L2 $0.042
Chicago, Ill. -4 F 6639 %5 F 600 $0.193 $0.44 $0.038
Spokane, Wash. -2 F 6655 93 F | Not Available $0.218 $0.43 $0.011
Caribou, Maine -18 F 9767 85 P | Not Available Ava?iZble $0.43 $0.020
Duluth, Minn. -19 F 10000 85 F 600 $0.223 $0.39 $0.025
Glasgow, Mont. ' -25 F 899% % F 530 $0.092 - $0.39 $0.016




APPENDIX B

SIMULATION PROGRAMS



Relaxation Program, Two Dimensional Flow Through in a Slab

The relaxation program for two dimensional heat flow through a slab
is based upon steady state equilibrium of heat transfer to every point in
the slab, i.e., the sum of heats from above, below and either side of any
point in the slab is zero. The iteration procedure works upon a matrix
of points within the slab and, if present, a carpet above the slab. The
procedure then finds the termperature at each point that sets the net head
flow at that point to zero. By repeating this several hundreds of times
for the entire matrix of points, a state is reached in which the measured
net heat flow into the room undergoes negligible changes.

This entire procedure is repeated for a range of outside temperatures
and one carpet conductivities, each repeat providing one data point for
edge heat loss per foot of perimeter and one data point for heat loss in
the central area of the room three feet or more from any wall. This data
was curve fit to a parabola, one curve for each carpet thermal resistance
value for use in the main simulation program.

The validity of the procedure, including internal and ground temperature
profiles, was checked by comparing calculated isotherms with those found in
the literature. These check points were available for a few specific out-
side temperatures for rooms without carpeting. Thus, the relaxation program
provided the mechanism for including carpeting and obtaining data for a
wide range of outside temperatures.

The program is written in standard FORTRAN IV with a few non-ANSI

usages which are available in the Control Data Corporation FIN compiler.
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PROGRAM HLAT

3
7

T8/ 7 opr=1 FIN 9sbhtn2y

PROGRAM BLATCIAPUTOUTPUT  TAPLLIQUTAYT)
OIMENSTON ARCACLIOY oQC(LI0Y 4 PrRIMILO) yTLMP(L0) o Q€10) 4 TOTHT (10,10)
DIMENSTON CLUCSS(10) yLOGEHT(10,10) 4CALCHT (LU, 10}
DATA ARZA/Z10004+1250,01500,41750,+20004+30004040004,5000,,10000,,
12000047
LOCK=0
OU & NHOUSE=L44
CARFET=L,.24
Y=0.35
SUMXZSUMX2=SUMXI=SUMX 4 3SUNMXYSSUMX2Y=SSUMY=0,
00 1 I=1,9
IFINHOUSELNELL)GOTIS
Al=I=-1
T0=-30.+(10,%A1)
SUMX=SUMX+TD
SUMX2=SUYMX2+TO**2
SUMX3I=SUMXS+TO**3
SUMXL=SUMX4+TO® %4
TEMPIINSTO
CALL RELAXTLOCK,Y»CARPETsTO HTFLCHW,CENTER])
SUMXY=SUMXY+HTFLCW*TO
IF(IEGeIINRITE(A41053)0CENTER,TO
IF(IWNEL)WRITE(Ey 110 CENTERSTO
SUMX2Y=SUMX2Y+HTFLOW=T]*%2
SUMY=SUMY+HTFLCHW
QUIYSHTFLCH
QC(IN=CEINTER
ALPHA IS W 7/ L RATIQ FOR RECTANGULAR HOUSE
ALPHA=.5
0o 2 J=1,10
IFINHOUSE «ZQa1IPZRIM{II =4+ *SART (AREA(J))
IF(MNRCUSE «ERe2tPERIM(JI=B/3.*S5QRT (3. *LREA(IN)
IF (NHCQUSEL.EGe3IPERIM(J) SR *SART (2. *AREA(J})
IFINHOUSE EQe4)PIRIM(UISZ ¥ (1441, /7ALPHAI*SCRT (ALPHA®AREA (J))
ECGEHT(I s N ZCIII*(FERIMIYI~124)
AREACN=ZJ#PERIM(JI=36,
IFINHOUSE .SG42) AREADN=AREAGN~Y.,
AREAUP=APEA(J) ~ARZADN
HTCENT=2,%AREALP
HTCENRZ=QCII) *ASEAUP
CALCHT (14 J)TECCEHTIIZJI+HTCIN2
TOTHT (I, J)=ECGEHT (IyJ) +HTCENT
CCNTINLE
IF(NHOUSE «NEL1)GOTO7
DET=9.*SUMXZ*SUMXa+2 . *SUMX*SUMX3*SUMX2
CET=CET-SUMXL*SUMX*®2 =9, %5UMX3I**2
A2=C,* (SUMXZ2*SUMX2Y~SUMX3I*SUMXY)
1-SUMX* (SUMX®SUMX2Y-SUMX2*SUMXY)
2+SUMY* (SUMX*SUNMXI=SUMX2**2)
AR2=22/CEY
AMZSUMXY=A2%SUMX3
ANZSUMY=A2%5UMX2
AL=(AN®SUMX =G, #AM) /(SUMX**2-9,*SUMX2)
AD=({AN=-AL1*SUMX) /9,
D0 3 I=1,9
QGUESS{IVI=A0+A1*TEMP(I)I+A2*TENP (I )**2
IF(NHOUSE£Q.1)HRITE (By106)

76/10/2d.
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PROGRAM HEAT 73774 oPT=1

FIN 4eB6+428 76710728+ 10458.40

IFCNHOUSE «ENW?IHRITE(B,108)
IF(ANHOUSE «CQ IYWRITE (64107}
IF(NHGUSEL o FQa4YWRITE(B,100)
WRITE(64101) (AREA(I) 411,10}, (PERIM(I) I=1,10)
WRITE (69102) ((TEMP(J) 4 (EOGEHT(J, IV I=1,10) 4 (TOTHT(JsI)yI=1,10)
1+ (CALCHT (J,T)4I=1,10)41421,49))
IF(NHOUSE.NELL1)GOTO4
IF(NHOUSEGEN LI WRITE (6,109)
WRITE(E,103)A0,A1,A2
WRITE(E+104) (TEMP(U) »Q(J) »QGUESS(J) s =149}
4 CONTINUE
100 FCRMAT(®1*/7//7//710X*SOLUTION QF HZAT FLOW THROUGH®*
1* A SLLAB*//10X*RECTANGULAR HQUSE WITH CARFET # 4LO*)
101 FORMPAT(///1GX*AREA*1D(2X,FB841)/10X*PZRIMETER®LQ(2X,FB41))
102 FORMAT (/IX*TENMPL(OUTSIDE) *9(/3X+F6.1.,4X*Q-EDGE*L10(2XsFB8a1)/
18X 4X*C=-TOTAL*10(2XyFB8.1)/12X*G=TCALC*10(2X,FB.1)7/))
103 FORMAT (///10X“COZFFICIENTS OF Y = A0 + A1 * X+ A2 ¥ x¥¥2 "
1/710X*A0 = *F10.3/710X*A1 = *,F10.3/710X*A2 = *F10,3)
104 FORMAT(///20X*TRIAL SQLUTIONS 1*//
110X*TEMP. (CUTSIDE) *SX*¥Q/F T, (RELAXATION)*SX*Q/FT.(SOLVING*
2% FOLYNOMIAL)*/9(12X,F8.1410X+F8.3,14X,FB,3/))
10S FORMAT (///7/715X,*Q-TOTAL IS BASED UPON EDGE LOSSES PLUS*
1* CENTER LOSSES AT AN ASHRAE BASED RATE OF 2.0*
2% BTU/FT.2*/15X,*Q-TCALC IS A TOTAL HEAT LGSS*
3* BASCD UPON CENTER LOSSTS CALCULATED BY RELAXATION*/
415X ¥THE LOSS RATE CALCULATED IS *,F8.3+* E8TU/FT,.2%
55X ¢FE4 1)
10€ FORMAT(*1*//7/7/710X*SOLUTION OF HEAT FLCW THRJUGH*
1* A SLAB*//10X*SQUARE HQUSE WITH CARFZIT # 40*%)
107 FORMAT(*1*////710X*SOLUTION QF HEAT FLOW THROUGH*
1¥ A SLAB*//710X*THWO STORY HOUSE WITH CARFzT # 40*)
108 FORMAT (*1*/7//710X*SOLUTION OF HEAT FLCW THRQUGH*
1% A SLAB*//710X*ELL SHAPELC HOUSE WITH CARPET # 40*)
109 FORMAT(*1*/////710X*SOLUTION OF HEAT FLGW THROUGH*
1* A SLAB*//10X*ANY OF THE HOUSE SHAPES WITH CARPET ¢ 40%)
110 FORMAT (43XsFBe3414XeFBal)
END

RAGE
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OO0

SUBROUTINEZ RELAX Ta/T4 cPT=1

1

66¢

7¢

SUBROUTINE RELAX(LCCK,Y4CARPET,»TO,HTFLOW,CENTER)
DIMENSION T(60+242,2)
REAL K1,K2
TG=EL.5
CARFET IS U VALUE OF THE CARFET, Y IS THICKNESS (INCHES)
IF(Y.NE«O.)K2=CARPIT*Y/12,
NOYE® ThE ABOVE VALUE OF CARPET MUST EE FOR ONE FT*#2
IF(Y.EQ.0)K2=0,
K2 TEKEN AS U VALUZ NORMALIZEO FOR ONZ FT. THICKNESS
X=6,
K1=1,
X AND K1 CEFINE CONCRETE SLAS THICKNISS AKD CONOUCTIVITY
TINF=70.
X=X/12.8Y=¥/12.
H=1,35
STEFX=35./38,
STEFY=12./80.
OLX=STEPX/12,
DLY=STEPY/12,
MSY=IFIX(1./7(2,*BLY))
HACC=H*DLX/K1
IF (K2 NELOYHHCSH*OLX /K2
SUMKTKL+K2
I¥Y=(IFIX(Y/5LY*10.+.5)) /10
NISMSY+IY+1
NJSIFIXCS.*(1,/0LX)+2,)
PRINT® KIyNJS 5 "¢NIya™ » "oNJ
A24=DLX/CLY
AL3CLY/NLX
ASUMASALI¢A24
INITIALIZE ALL TEMPS TG LINZAR CALC. VALUE
IF(LCCKNELO)GCTOH69
0O 1 I=1WNIZCO 1 J=1.NJBOO 1 K=1,2
TUlyJdy K ZU(TINF=TGI*FLCAT (1) /FLOAT(NI)+TG)
L*FLCATILI /FLCATINSI +TO*FLOATINS=J) FFLOAT (NJ)
CONTINUE
SET EOUNCARY GROUND TEMPS TQ TG EXCEPY EXPON TO TEMPO AT EDRGE
ROCFM AIR TEMF IS TINF
DC 2 J=14NJEDC 2 K3t,.2
. WENES
TFCJeLEeIFIXC(La/0LX414)/5e)) TGO=TO+(40e+T0/00=54/Ls ) AJ*OLX L,
TF(JeGELIFIN(ULa/O0LX424) /4a) ) TGGEU0,+T0/va=54/0e+((TG+T0/20.) =40,
1+4T0/740=547/0: 2% (AS*0LX=0.251/1.175
IF(JeGECIFIX(2./0LX+24))TGG=TG+TR/ 10,
Ty JeK)ZTGG

TINI«JeKIETINF

FRINT*,™ GROUND TENPERATURE == 1s"yNJ
WRITE (b 6EY (Tl del) yJd=1yNJ)

PRAINT* " G ROUNDGD TEMNHPERATURE == 1,"yNJ

TEMF OF OUTER SCAB EOGE

00 3 I=1,.NI3CO 3 K=1,2

TCI,14K)=T0
IFCLoGTaMSY)TIIoyK)STO+(TINF=TO)*FLOAT (I-MSY) /FLOAT (NI=MSY)
CONTINUE

SLAE TEMP BY RELAXATION

NSTEFS=L

ERRCOR=,001

FTN 4.,B+028 76710728,

11.03.3¢4
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SUBROUTINE RELA

7

OOGOO

EGE
6€
13

(e N 2]

22

X Tl/7w OPT=1 FTN 4.6+428 76710728 11.03.34

HTOL=0.

CONTINUZ

ILIFMENI=-18ULIM=NS =

NOTEs I VARIES MOST RAPIOLY TO OPTIMIZE CYCLE TINME
D0 5 ICOUANT=1,200

D0 5 KOPP=1,28K=3=-K0PP

00 & J=2+JLIMIDO & I=2,ILINM

TW=T{I=1,JsKOFF)

TI=T{IsJr1KOFP)

T2=T{I+41,J4sKCFPY

T1=T(I,J=1,K0FF)
TOLsJoK)S(ALI*(TLI+TIN$A2LP{T24TLI) /(2. ASUMA)
IFC(IZEQaMSY) s AND (Y EQeO I T (I eJoKIZ(ALI¥ITLHTI)
142,%020L%TL+2*HNOC®*T2) /(2 +* (ASUMA+HNOC))
IF(CIeEQeMSY) s AND e (Y «eNZ o D)) TUIoJysKIZ(SUMK-A13%(T1+T3)
142, PA24% (K1*TLH4K2*T2) )/ (24*SUMK*ASUMA)
IFC((IEQeILIM) cANDe(YaNEaQedIT (L sJeK)IZ(AL13%{TL¢T3)
142 ¥AZL*TL+2 *HNC*T2) /(2. * (ASUMA +HNC))

JJd=J+1

IF{JeE Qe (INJ=IIITCI,JIeKIST{I4JsK)
TOIeJoKOPPISTUT 4 JaK) ST I v JoKI$(T(IJeK)=T(I,J KOPP))I®, TS
CONTINUEZ

CONTINUVE

HYMW=0,

NNJ=NJ-1

DO &€71 J=lyNNJww
HINWIHTNH+ (T (AT 4 J92) =T(NI=1,J42))%H*0LX

PRINT* " HTAW = "y HTANW

IF (ABS(HTNW=HTCL) LT LAGS(ERROR®*HTAW) 12,7

CONTINUL

HTOLSHTNK

GO Y0 &

CONTINULC

IFCLOCKERZMIHRITE(665)

FORMAT (*L*7/7)

TFOLOCK st Qe DYFRINTY ™ H {CONVECTIVF) 3 *,H
TFCLOCKCEG.OIFRINTe, ™ K1 (SLAE CONCUCTIVITY) = “,Ki
IFCLOCKGE Q0D FRINTY, " U CARPLT 3 " CARPET ™ 17USR 5 *,1,/CARPET
IF(LOCKLERLOIFRINT®, " K2 (CARFET COMDUCTIVITY) = *,KZ
IF(LOCK.EN,DIPRINT®, " (FOR THICKNUSS = ",¥," )"
IFLOCKOEGLOIFRINT ™ Y STeR SIZZ (INCHES) = ™,STEPY
IF(LCCKL LU DIFRINT*, X STEP SIZE {INCHES) = *,STEPX
IF(LOCKJEQ.DIFRINT®y "

00 €Efb JMIN=L1.NJ,20

JMAX=UMINGLY

IFCUMENLOGT NJ)UMAXENY

HRITE(E4E6) (ATINI41=T4Js2) e J3IMINJMAXK) 3121,N])
WRITE(Es13)

FORMAT(HD(3X420(FB2)7))

FORMAT (2/777)

WRITE(ES1D)

HEAT FLCW PER FT. SLAB PERIMETER PER 3 FT. JEPTH

Q=0.
CENTERZ(TAMNI=IVY=1eNJ42)~T(1,NJe2))*K1%2,
NhNJENJ =1

0C 22 J=24NNJ
A=Q+ATINI+Js2)=T(NI=14J¢2))*H*OLX

PAGE
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130

SUBROUTINE

OO0O00O00O000

OO0

RELAX T4/T4 aPT=1 FTN 64.,6+428
PRINT*,* FRREFL 2B X HEAT FLOW PER INCREMENT #*¥xvxxyaszaa®
JMEX=3./00X
WRITE(E66) ((T(NI Jy2)=T(NI=14Js2))*H*DLX»J=1,JMAX)

PRINT*," #rrraevas¥HE AT FLOW PER INCREMENT ##sxxsssusa®
WRITE(6,13)

PRINT*,* ®+%¥% HoAT FLOW ACROSS SLAB/LNCREMT IF 1 DIMENS.**%¥s®
WRITE(BsBE) ((T(L09Sy2)=T(1sJs2))%24*KL*{LXsJ=1sJIMAX)

PRINT*,™ *®%+% HZAT FLOW ACROSS SLAB/INCREMT IF 1 OIMENS.%*xss"
WRITE(By13)

HTFLCW=Q

PRINT®," HTFLOW = ",HTFLOW

PRINT*," CEMTER = ", CENTER

AEOVE ACCOUNTS FGOR HEAT FLOW THROUGH SLASB

Y=Y*12,

LCCK=1

RETURN

END

76/710/28. 11.03.34
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Simulation Program, Design Heat Load

The main simulation program consists of a main program and a series
of subroutines. The subroutines divide a residential or light commercial
building heat load into elements, e.g., wall, roof, floor, etc., and are
called as required with the input data provided by the main program.

The program is written in standard FORTRAN IV with a few non-ANSI

usages which are available in the Control Data Corporation FIN compiler.
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PROGRAM HTMAIN Te/T4 oPT=2 FIN LoB¢L2ZB

OO0O000O000

PROGRAM HTMAIM{INFUT,OUTPUT,TAFEL=OUTPUT}

BIMENSION NOTE(LD)

DIMENSIOMN PZRIM(8)AREA(B)CITY(15) DESGNT(15),0EGDAY (15)

DIMENSION HEATHR(1542) yHEATYR(15,2) +THERM(15,42) +GALLON(15,2)

DIMENSION EXKWH(1542) 4+ COSGAS(1542) ¢ COSOIL(1S,+2),COSELCI(15,2)

DIMINSION DOLGAS(15)4+0Q0LOILI15)4COLELCIL3) +FLOOR(3) (NUMILS)

DIMENSION SAVGAS (15) ¢ SAVOIL (15} 4SAVELC(L15) PLAN(L) 4PCT(15)

DATA FLOCR/10HWDOD FLCORy 1GHSLAS ON GR.10HCOMMERCIAL/

DATA NUM/10+1148y1412+6e90¢15+4130204914434547/

DATA COLGAS/ ¢176443¢9999934 40193442238 94224+.09244032
1613€0e108901S24018+021G9,4218,4.150/

DATA DOLELC/ 4021400160002+ 4038140254.03%94: 1644027
1.02¢003+0034540344012440114,0267

DATA DOLCIL/Zobls ety eb3gabtvre3Vye3By039,9¢9939.4,
1oy el596599994+99999%vabdvablostn/

DATA CITY/THATLANTA,OHBOSTON, 7HCARIBOU, PHCHICAGO, BHOULUTH,
110HFORT WORTHaTHGLASGOW, 7HHOUSTONs 2 0HLCUISVILLE
25HMIAMIZ10HNEWCRLEANS ¢ LOHSANFRANSCO o THSEATTLE s THSPOKANE,
38HST LOUIS/

DATA DEGLCAY/29€14456344+9767¢v66394+100004+24050489964+13964as
14860092140 91385493015440424046630094%90047

DATA DISGNT/1B8s96 091809~ Uey=19:+420e1=25492H0as84
14L4s 324935002309 =2ey7s/

DAYA AFEA/1000.,,41500.,2000.,3000.,4000,,5000.,10000.,20000./

DAYA PLAN/TH SNUARS, YHRECTANGLE y QHELL SHAPE,9HTHQ STORY/

INCEX ASSIGNMENTI

I = FLCOR FLAN 1 1 = 5Q. 2 = RECT. 3 = ELL 4= 2=STORY
J = TOTA{L AREA t (SEE DATA AREA)
K = R VALLE 1 R = K=1 FOR K=1,5
L = CITY NO? (SEE DATA CITY)
M = FLOOR TYPE® 1 = WCOD OVZIR CRAWL SPACE
2 = SLAGE ON GRADE
N = FEF. KO.1? N=1 IS NO CARPET N=2 IS WITH CARFEY
ALPHA IS W/L RATIO FOR THE RECT. FLOOR PLAN
ALPHKA=T0.5

DC 1 II=1,15

NCTE(II)=10H

NOTE(S)=10HNQTE 1

NOTE(T7)={CH*»*» =

NOTE(B)=10HNO CATA

NCTE(9)=10MAVATILABLE

DO 163 I=i.4

STORYS=1.

IF(ILEQ.4)STORYS=2,

CO 162 J=1,8

IF(ICEQa ) FERIMIJI=4,*SART (AREA (J))
IF(IEQZIPERIM(JI=2 o2 (1a+1o/7ALPHAY*SART(ALPHA®AREA(J))
IF(ILEQe3)PERIM(JDI=B4/34*SART(3*AREA(J))
IF(IECCUIPERINM(JIZ=Z *SART(2.,*AREA(J))

DC 181 M=i,2

IF{(AREA(J) «GE50004) 4ANOLI{M.EQ.1))G0 TC 99
MMM

IF(AREA(J) «GELSOD0 ) MM=3

0C 98 K=1,5

R=K=1

N=2

IFIXGT,L)CARFET=1./R

76/10/26.
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PRCGRAM HTHA

g8
59
101
102
103

104

IN T4/74% 0PT=2 FTN 4.6¢428 76/10/26. 17.32.38

IF(K.EQa1)CARFET =0,

IF(KJEQe1IN=1

00 100 L=1,15

CFRACT=1,02553¢401536%DESONT(L)+,000092L*DESGNTIL)**2

FACGAS=.0000049*CFACT

FACOIL=.00000347*CFACT

FACELC=18.573415.7{(70,=0ESGNT (L))

CALL WALL(AREA(J) 904 ¢PERIM{J) yOESGRT (L) ¢STORYSHTFLQK)

HEATHR (Lo N) SHTFLCW

CALL ROOF(AREA(I) yuTORYS,CESGNT (L) yHTFLOW)

HEATHR (L oAy SHEATHR (L s NJ#HTFLONW

CALL INFILT(AREA(I) y3TORYSDEOSGNT L) oHTFLI J)

HEATHR (L4 N)SHEATHR{LyN) ¢HTFLOK

CALL WINCUOWCAREA(D) s DESONTIL) 4DEGDAY (L) 4HTFLOW)

HZATHR (L oNYSHUATHR AL g NY#HTFLOW

IF(FMLLQ IV CALL WOFLURCCARPCUT JAREA(J) oSTORYS DESGNTIL) 4HTFLOK)

IF(FHLOE Y CALL SLABHY{CARPL T STORYS\AREA(J) 4 PERIN(J)

12 CUSONTLLY 4 HTFLUNW)

HEATHELL o N SHOATHR AL W NI SHTFLOW

HEATUR (La MY SHEATHR L e NY 4. 20 (HLEATHR (Lo 1) »HZATHR (Lo N) )

HEATYR (L oN)SHEATHRIL « NY*LLGOAY (L)

THERFILGNY THEATYR AL, N)Y*1ACGAS

I CNGNL o DY PCTELY G ATHI (Lo 1) =HTATHR (Lo N} } ZHEATHR (Lo 1)

PCYLLY =PUT (LYY 1UD,.

CALLON(L ¢ N) SHEATYRIL 4 NI®FACOTL

ERWHAIL yNYSHLATYR (L WNI*FACLLC

COSOGASHLYN)I STHERM(LyN)*DOLLASIL)

COSOILA LN ZGALLUGNIL NI YDOLULILIL)

COSELC LW NISEKRH (L yN) *0OLELC (L)

SAVGAS(L)I=COSGAS(Ls1) =COSGAS{LN)

SAVCIL(L)ISCOSCILIL1)=COSQILIL,N)

SAVELC(L)=COSELC (L1 ) =COSZILC(LyN}

CONTINUE

IF({KeEQs1) «OR (K. EQ INIWRITE(E2110)

IF{K.EQ.SINRITC(H,110)

IF(KNE« IV URITE (oo 10U )RV CARPET

IF(K.ECaIIRIAITE(D 410350

WRITE (s 10G)FLANCIDN 4 ARCA(I) 4 FLODR(MM)

IF{IK.GCT41) I WRITE(G,107)

IF(KLEG.LIWRITE (B y1L L)

IF(KeEQaLINRITE(E9103) (CITYINUMILL)) 4HZIATHRINUNMILL) 4N},
THEATYR{NUMCLL) oN) y THERMINUMOLL) o+ N) o COSGAS{MUNMCLL) s N) +GALLON(
ZNUMILL) o) y COSCILANUMILL) o N) o EXWHINUMILL) o N) 4 COSELCINUMILL) oN)
Iy hOTE(LLY wLL=21,415)

IF(K NEQLINRITE(E410Q) (CITYINUMILL) ) oHEATHR (NUMCLL ) 4 N) 4HEATYR
LONUMCLLY oN) o THERM (NUMILL) y NY y COSGASENUMILL) o N) oGALLONCNUF(LLY 4N)
2CCSCILUNUMILL) oN) yEKWHINUMILL) 9N) yCOSELCINUMCLL) oN) o FCTINUMILL) )y
3SAVGAS (NUMCLL) )¢ SAVOILINUMILL) ) 4SAVELCINUMILL)) sLL=1,415)

CONTINLE

CONTINUE

CONTINUE

CONTINULE

CONTINUE

WRITE(Dy110)

STOF

FORMAT (///7/7/78X%X*0DATA FOR CARPETING THZIRMAL RESISTANCE®*

1* = ®FL,2*% (TRANSMITTANCE = *F4.2% )*)

PAGE
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115

120

125

130

PRCGRAM HTMAIN Th/T4 oPT=2

FIN L.H5+428 76710726, 17.32.38

10¢ FORMAT(///7/7/8X*BASZ DATA (NO CARFETING)*)

10€ FCRMAT(8X*FOR *A10* FLOOR PLAN OF AREA = *F5.0
1* SQ.FTey, USING *A10* CONSTRUCTION*//)

107 FORMAT(TS*CITY*TIS*HZIATING/*T26%ANNU/ L*TLZ*NATURAL GAS*
ITO1¥FUERL OQIL®T77*ELECTRICITY*T101*SAVINGS CUE TO CARFETING*
2/T15*0ES-HR*T26*HEATING*TL1*THERNMS/ CUST*TS58*GALLONS*

3%/ COST*#T78%Khh  / COST*TO96*PCT*T104L*GAS*T113*0IL*T122*ELEC*)

108 FORMAT(1C(2X4A1042X9F7e042X9F13e092X33(2X+F7.0% /3%F6.0) +12X4A10/)
1)

109 FORMAT(L1G(2X +A10 42X F7e002X9sFL1140+2Xe3(2X9sF7.0* /3*FE.0)
14X Flhel®/*3(3X*E*FS5.0)/7))

110 FORMAT (*1*)

111 FORMAT(TS*CITY*T15*HEATING/*TZ2E*ANNUAL*TL2*NATURAL GAS*
ITB1*FUEL OIL*T77*ELECTRICITY*
2/T15*0ES-HR*T26*HEATING*T41*THERMS/ COST*TS58*GALLONS*

3%/ COST*T78%*KWH / COST*)
END

PAGE
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10

SUBROUTINE WALL

OO0

74/74 CPT=2 FTN 4e6+428

SUBROQUTINE WALL (ARCA¢WALINS,PERIM,DESGNT,STORYS,HTFLONW)
U=.082
IF(WALINS.EQ.Ds)U=.22
IF(AREAGE«S5000.)U=04.17
AT 5000 SQ FT ANDO ABOQOVE USc COMCRETE BLOCK
W/ BRICK VENEER (U=0.17)
HTFLOW=U¥PCRIM*8.*(70.~0ESGNT)*STORYS
WALINS IS 0.0 IF NO INSULATION USEO IN WALLS

(1.0 IS TO EBE USED TO INOICATE USE OF STD INSUL,)
Be FTs STANOARC WALL HEZIGHT HAS EEEN ASSUMED
RETURN
END

76710726,

17.32.38

PAGE
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10

15

SUBROUTINE RCOF

oo

OOOOO0OOO00

T46/74 oPT=2 FTN 4.6+4238

SUBROUTINE ROCF(ARZA»STORYS,DESGAT HTFLOW)
ARCOF=AREA/STORYS

UROCF=0.061

IF(AREA.GE.5000,)U=0.12

FOR COMMERCIAL STRUCTURES (5000 .7 FT OR LARGER)

USE MASONRY RCCF WITH LIGHT INSULATION (U=0.12}
HTYFLCW=URCCF*ARQOF*(70.~DESGNT)

URKQOF DEFENDOS ON ATTIC INSULATION

R OF INSULATIOM UROOF (BTU/HR=*F=~FT**¥2)

cTecescacoacaaawea SEee-oeeee - - - -

k-0 0.276
R-7 . 0,095
R‘&c?S 00081
R=13 0.061
k=19 0.046
RETURN
END

76710726,

17.32.38

PAGE
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SUBROUTINE INFILT 74774 0PT=2

SUBROUTINE INFILT(AREAySTORYSyOESGNT HTFLONW)
ALIVNG=AREA
HTFLOW=ALIVNG*8.%,075%.24*(70.-0ESGNT)
ASSUMES ONE AIR CHANGE PER HR. IN STRUCTURE
AIR DENSITY IS 075 LBHM/FT**3

SP. HEAT AIR IS .24 BTU/LBM=°F

RETURN

END

OO0

FTN 4.6+4238

76/10/26.

17.32.38

PAGE
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15

- Yig -

20

SUBROUTINE WINCOW Te/74 oPT=2 FTN &44b+428

OO0

o N o] sNeNeoNeNeoNel

OO0

SUBROUTINE WINCOW(AREA,CESGNT,CEGDAY,HTFLONW)
AFEA WINCOW TAKEN AT 12% OF FLOOR AREA
(FHA STANCARCS REQUIRE 10%)

AWIND=0.,12*AREA

FOR ZCNES 1 = 3 U=1.13
FCrR ZCONZS & & 5 U=0.65
THIS ACCOUNTS FOR THE PREOOMINANCE OF DOUELE
FENE WINCCWS IN NORTHERN REGIONS
U=1.13
ZONE=1.
FOR SINGLE PANE GLASS IN BTU/HR=*F-FT**2

IF(CEGCAY GT«5600.)Z0NE=4

IF{(ZONEWEQels) o ORV(ZONESEQs5.)IU=0,.65
DOUELE FANE

HYFLOW=U*AWINC*(70.=-DESGNT)

AWIND IS AREA OF HWINDOWS,FT*¥2

DESGNT IS DESIGN TEMP. FM. ASHRAE

720 IS NO. OF HRS. PER MO,

RETURN

END

76/710/26.

17.32.38

PAGE
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10

15

SUBROUTINE WOFLOR T4/Ta oPT=2 FTN L.6+h28

[sRsEoRsNoNoNo NN

SUBROUTINE WOFLOR(CARPETsAREA4STORYS+DESGNTHTFLOMW)
UFLOOR=.28
AFLCOR=AREA/STORYS
IF(CAFPETeNE«0)UFLOOR=Z14/(1./UFLIOR+1./CARPET)
TUNHTEO=(CESGNT* 3 . *PCRIM*.9+70.*AF_OOR*UFLCOR)
TUNHTED=TUNHTEGC/ (3.* PERIM*,3+AFLCCR*UFLOOR)

AECVE TWO EQNS. ARE FOR REFERENCE ONLY

TUNHTED IS TEMF OF UNHEATED CRAWL SPACE OR BASEMENT
IN ACCORCANCE WITH ASHRAE DESIGN GUIDELINES

FOR UNVENTILATED CRAWL SPACES

FOR VENTILATEC CRAWL SPACES THE FOLLOWING APPLIES 3
TUNHTED=0450%(70.)+0.50* (DESGNT)
HTFLOW=UFLCOR*AFLOOR*(70+=TUNHTEC)

U OF WOOD FLCOR IS 0428 BTU/HRe=FT*%2=*F

RETURN

END

76710726,

17.32.38
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10

15

20

25

30

35

SUBROUTINE SLAEHT T/74 oPT=2 FTN 4.6+428

SUBROUTINE SLAEHT(CARPET,STORYSyAREA,PERIMHOESGNTsHTFLOW)

DIMENSICN QAO0(10),0A1(10),CA0C10),CAL(10),RVAL(10)
CATA STATEMENTS ARE BASEC ON SEFARATE PROGRAM (RELAX)

DATA RVAL/+613697 94781250 4,927866¢1¢333333+2.43902495%04/

DATA CA0/3¢12342.627 924321424079, 1:27454e2594%0e/

D_»QT»Q CAi/-.DSQy-.05,--0&5:-.0“1'--027'-.079'14."0./

DATA QL0/384149932.389+,28e¢8709264218917+461451.90144%0./
DATA QAL/=e4759=0e034=e3539=03264=a2719=eb4T+4%0./

RCARPT=0,

IF(CARFET.NEC0,)RCARPT=1./CARPET

NFLORS=STORYS

AREASB=AREA/STORYS

N=6

IF(RCARPT NE.0,)GOTO1

QDEDGE=QAO0(N) +QA1 (N)*DESGNT

QCENT=CAD(N) #CAL(N)*DESGNT

GATC3

J=1

NMIN=N=2

DO 2 I=2,NMIN

IF(RCARKPTGERVAL (I)}J=I

JJ=J+1

QHIGH=QAO0(J) +C AL (J)*DESGNT
QLOW=QAD (JJ) +CAL (JJ) *DESGANT
QCHIGH=CAO(J)+CAL(J) *DLESGNT

QCLCW=CADB(JJ)Y+CAL (JJ)*CESGNT

FRACT=(RCARFT=RVAL(J) )/ (RVAL{JJ)~RVAL (J))

QECGE=FRACT* (QLOW=QHIGH) +QHIGH
QCENT=SFRACT*(QCLOW-QCHIGH) +QCHIGH

QEDGE=CECGE* (FERIM=12,)

FACTCR=3¢&,

IF(NFLORS.EQe2)FACTOR=#5,

QCENT=QCENT* (ARCZASB+FACTOR~=3,*FERIM)
HTFLOW=QEODGE+QCENT

RETURN

END

76710/26.

17.32.38
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B8ASE
FOR

CIty

MIAMI
MNEKCRLEANS
HGUSTON
ATLANTA
SANFRANSCO
FCRT WCRTH
LCUISVILLE
SY LOUIS
SEATTLE
BCSTON
CHICAGO
SFOKANE
CaRI8JU
CULUTH
GLASCOwW

CATA
FOR

CITY

MIAM]

Ny WORLE ANS
HUOUSTIN
ATLANTA
SANFRAMNSCO
FURT WORTH
LCUISVILLE
ST LCUIS
SEATTLE
B05TIN
CHICAGO
SFOKANE
CARIBIU
CULUTH
GLASCOW

oaTaA (NO CARFETING)

SGLARE

HEZATING/
DES=rR
33177,
4de893,
53594.
66354,
+=bbl,
€3802,
79114,
80330,
5997 4.
7234
85902,
835390,
102159,
103315,
110230,

FOI CARFETIMG THEFMAL RESISTANCE =
FLOUR FLAN OF AREA =

SQLARY

HEATING/
[MEREILN
RN ERM
arTai,
Situt.
bigusS,
45354,
61505,
76266
77436,
57815.
71354,
82503,
80273,
S5111.
99226,
105916,

FLOOR FLAN OF AREA = 2000.

ANAUAL

HEATING
70¢9877,
67157839,
74B1EER2,
196474180,
136€539L9,
1534L43E1 0.
368673006,
393913045,
26532410€.
418570657,
570303c60.
556137805,
997735947,
103314€150.
€92075¢89.

ANNLIAL
HE ATING
ook, 81,
L7l G,
72808076,
LR EEIR RUALE I
12980€ 394,
147516€350.
ISSL0070G.
374a7321349,
25577241Le
40200ELST.
S47735189,
53220508GC,
€58252639.
992261775,
952816583,

NATURAL
THERMS/

65, /%
530. /%
560, /3
1282. 78
1100 /%
1030, 73
2085. /%
2196 /%
1856, /%
2299. /3%
2098, /%
2702. /%
3808, /%
3883, /%
3599, /%

FUZL OIL
GALLONS/ (OST

SQ.FT.'
GAS
cosT
7o 4be
102. 376,
18. 397,
226, 908,
199. 783.
231, 729,
28k 1477,
329, 1555,
L6, 13514,
690, 1€28.
521. 1911,
589. 1914,
survun 2697,
866, 2750,
313, 2607,
1.00

/3 21.
/e venen

/S"""

/8 372,
/3 %5y
7% 277,
/% 591.
/% 622,
/% 565.
/73 €84
73 3al.
/78 223,
/7% 1160,
/% 1072,
/7% 4919,

USING WQCO FLOOR CONSTRUCTION

ELECTRICITY
KWH 7/ COSTY
1479, /8 Lk,
9574 /% 326
9550, /3 261,
20668, /% 630,
20842, /3 625,
16625, /% 582,
32213, /3 buk.
33872, /% 88t.
30582, /% 3€7.
35430, /% 567,
41750, 73 1586,
41693, /% 456,
61421, /8 1228,
62886, /% 1572,
56572, /% 905,

(TRANSMITTANCE = 1.00 )

FUCL 0It
GALLONS/ CusT

2UD0. SQuFTas

NATURAL OGAS
THERMSZ COLT

b, 7% 7 L5,
Dite 7% 98, Sut,
Yals 74 17 Jy2.
1236, 78 218. 875.
10bbe /8 192, 755.
993 75 22¢. Tus.
2010. 7% 273. 1424,
2117. 7% 318, 1693,
1789. /3 392, 1267,
2208, /% ol 15€4.
2531. /% 500, 1335.
2595, /% 5¢€b6. 1338,
3658, sgrraane 2590.
3729, /78 832, 26k1l.
3265, /3 300. 2312,

/3 N
Jprvesen
ELIEET LY

/8 359,
IELEXT )
/% 267
/% 569,
/% €00,
/¢ SuS.
/8 €57,
/% E07.
/7% 790,
/7% tils.
/% 1030,
/¢ 902,

USING WOU0 FLOUR CONSTRUCTION

ELECTHICITY

KKt
1476,
N2,
9508,

19732,
20011,
16026,
31053,
32553,
29481,
34028,
403498,
L0043,
585990,
60397,
54333,

/ COST

/% 414,
/% 314,
/% 2514,
/T Ly,
/% 604,
/3 561,
/% 621,
/5 849,
/7% 354,
/% St
/% 1524,
/% t4l.
/7% 1180.
/% 1510,
/% 869G,

PCT

S$.6%
S.6%
S.6%
Jeb%
3.6%
3.6%
3.6%
3.6%
3.6%
4,07
Lo 0%
4.0%
Le0%
4.0%
Lo 0%

DUE TQ CARFETING

NOTE 8
L L2 =
NO DATA
AVAILAELE
SAVINGC
GAS ulu
i1 0. % 1.
t [ groecss
3 1. greven
$ LN T 15
3 7 gocsee
H 8. $ 10,
$ 10, 3 21,
§ 12, $ 22,
3 15, $ 20,
§ 27. $ 27,
3 21, 3 33,
$ 23. ¢ 33,
grrven £ 46«
$ 3u. 3 42,
$ 12. g 37.

B R A BN ER MRS A D e el S

LLi’L

2.
17

e
1%,
24,
21,
23,
32.
13,
22,
63
148.
49.
62.
36,
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DATA FOR CARPETING THERMAL RESISTANCE = 2,00

FGR

CITY

MIAMI
NEWISLEANS
HCUSTON
AT_ANTA
SANFIANSCC
FCRT WoRTH
LVUISVILLE
ST LCUIsS
SCATTLE
RCSTON
CHICAGD
SFOKANE
caARIMSU
CLLUTH
GLASGON

£ata
Fax

CITY

MIAMT
AImIRLEANS
HCJSTIN
ATLAANTA
ANFRANSCO
FURT WACRTH
LCUISVILLE
ST LCUIS
SCATTLE
BOSTIN
CRICAS
SFIKANE
CARIZAU
CLLYTH
GLASCGONW

SCLARE

HEATING/
CES-HR
31217,
5625,
S0w27,
62434,
42023,
60033
Tobels
Tob4ts
So~31,
€940,
8LS32we
78193,
ERERA N
Sttloe
1asttsd.

FLOOR FLAN

ANNUAL
HEATING

6E8IL3T.
63190L07,
70395731,
18867000,
12bES58%84,
140373e 14,
MOEYleals.
370641814,
249045534,
191588574,
ERRYATY-FA NN
518152205,
CRPL TR L N
Aurbdred,
SeTeS0484,

FOR CARNVIVYING THrRMAL

sulasy

HIATING/
CES=nR
S0t 3w,
EE2-I'-N
49557
€1353.
41300,
59003.
731713,
74351,
FEDLE:N
£5153.
7¢833.
78€78,
93717.
54782,
101172,

FLOOR FLAN

ANNVAL
KEATING
E5€cLG g,
0711228«4.
BIIIELET.
131712951,
124537313,
1419152583,
340674371,
Jes318110,.
745350139,
3g.002162,.
£23204265.
0837350 ¢,
C1533EL2¢C,
47822237,
€10163€41.

(TRANSMITTANCE =

«50 )

USING WOOD FLOOR CONSTRUCTION

ELECTFICITY
KWH / COST
1392. /1 42
9008. 73 JS0€E.
9080. /3 24%.
19259, /3 404,
19510, /3 568,
15t438. 73 547,
30310, /8 €O0¢.
31871. 71 B29.
28775, /3 345,
38179, /1 530.
339039. /3 1483,
38986. /% 429,
574824 /3 114G,
58802 23 1470,
528498, /3 Bu4b.

e3f )

NGLD FLIOK CONSTRICTION

OF AREA = 2000. SQ.FT.,
NATURAL GAS FUSL OIL
THERMS/ COST GALLONS3/ COST
624 /3 6 bbhe /% 20,
499, /% 96 353, /gryvens
527. /3 17. 373, s3evrves
1207. 7% 212. 854, /3% 350
1041, 73 187, 737, /7gvevnns
969, /8 217, tebe /% 2561,
13962+ /3 2067, 1389. /2 S50
2066. /8 310, 1463, /8 58S,
1746 /3 382 1287. /73 5142,
2150. 73 €45, 1622 /% €149,
2L08, /8 4ar. 1787. 7% 786,
2527. /% 551, 1789. 7% 709,
Shol. /irevees ¢5¢2. /% 1084,
Joste /3 810, 2571, /% 1003,
S179. /8 29¢. 225%1. /8 E78.
RISTISTANCS = 3,00 (TRANSMITTANC, =
0 AREA = 000 SNFTos  USING
NATURAL GAS FUIL OIL
THIRMPS/ COST GALLONS/ CO3T
a0, /3 6. 43, /% 19,
w9le /3 Jue $67, /gurress
513. /3 17, 367, /Eedvenn
1186. /% 209, 840+ /73  3b4e
1023. 7% 138u. 7240 /3rvrans
952, /% 213, 674+ /% 2350
1929. 7% 252. 1366. /8 546
2031. /%8 305, 1438+ /% 575,
1717+ /% 376, 1215. /% 523,
2109, 7% 633, 148%. /% 627
2475. /3 W78, 1753. /%8 771.
2,79, /8 5Sule 1756. /% 755,
3494, /3rErene 2474, /% 1064,
3562, /8 79, 2523. /% 984,
3113. /%8 287. 2208. /% é&b61,

ELCCTRICITY

KHH
1368,
8955,
8325,

18931,
19276,
15376.
29793,
31327,
28284,
32504,
36402,
38250,
56348,
57692,
51900.

/ COsSTY

/3 41.
/% 301,
/8 241
/8 348.
/8 578.
/% 53e.
/% 596,
/% 815,
/%  339.
/3 520,
/% 1455,
/% 421,
/% 1127,
/% 1u42,
/% 830,

PCT
5.9%
S5e9%
5.9%
5+9%
5.9%
5.9%
5.9%
5.9%
Se3%
6+5%
Be5%
6o 5%
6e5%
6.5%
6.5%

PCT

T.5%
7.5%
7457
T5%
7.5%
7.5%
757
7.5%
7.5%
8. 3%
8.3%
B8e3%
8.3%
8.3%
8.3%

SAVINGS OUE TO CARPETING

GAS
G.
Ee
1.

13,
12.
Lue
17.
149,
2ue
45,
Jue

34,
L X 2L

T U9 B DA 0 DA E0 BN OB BN BN R Y

20.

OIL
$ 1.
[EXLEYY
sd EL XX
§ 22
s.b'..
3 1b6.
£ 5.
3 37.
‘ -‘5.
1 4b,
3 55
$ S35,
1 75.
T 70.
$ 61,

U PG DO DS HBSR h N

LLec

3.
19,
15.
25.
37,
S,
58,
524
22
37.
103,
S0,
80,
102,
59.

SAVINGS DUE TC CARFETING

GAS
3 1.
3 84
$ 1,
§ 17.
$ 15.
t 17,
$ 21,
$ 25,
g 3.
3§ S57.
P 43,
$ 43
geeres
$ 72.
$ 26.

oIL
$ 2.

sl'....-
s“.‘.-
§ 28.
s‘.."
21,
bl
Wl
42,
56,
69.
68
9.
83,
78,

R R RN NN R N R

G5 68 60 B b B R 4G e 0 G0 WY A S

ELEC

3.
24
20.
32.
wle
bty
4B
66.
28.
L7
131.
38,
101.
130.
75.
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CATA FOR CARPETING THERMAL RESISTANCE
FLOOR FLAN OF AREA = 2000. SQ.FT.,

FOR

Civy

MIAMI
NEWIRLEANS
HCUSTOM
ATLANTA
SANFRANSCO
FCRT WORTH
LCUISVILLE
3T LCUIS
SCATTLE
EISTON
CHICAGY
SFINANE
casisau
CLLUTH
GLASCONW

SQLARE

HEATING/

DES-HR
50292,
WL2Tes
48934,
60535,
40778,
58255,
72285,
73401,
56754,
£71493,
77692,
7559z,
32331,
Giuut,
PRIET

The complete

ANNUAL

HEATING

65482588, 60,
61312949, L9~
68311849, S511.
179462003, 1171,
122946EL7, 1010.
140102¢71. 90,
33661¢240. 1304,
$59ce4819, 2005,
2HCPETBESR, 1645,
37856E493L, 20793,
515763704, 2hu0,
S0LL77 8RS, TR
G02360551. JLas.
G34408528. $512.
8972612044, 3074

Mr. Barry Torrence

‘¥
/3
/3
/%
/3
/%
/3
/%
‘3
123
/3
/%
/3
73
’3

#s00 (TRAMNSMITTANCS =
USING WCOO FLOOR CONSTRUCTION

NATURAL G&S
THERMS/ COST

6
94.
1b.

200.
182,
211,
259.
501,
J71.
€24,
wlle
5335,
L E 2 XX 3
783,
2383,

FUZL OIL

42
343,
3e2.
829,
715,
666.

1348,
1420,
1200,
1473,
1728.
1731.
2439,
2487,
2177,

Director of Technical Services
Carpet and Rug Institute
Dalton, Georgia 30720

(404) 278-3176

/3%

GALLONS/ COST

19,

/gereven
/3rvvsna

/7% 360,
FZLE T NS
/78 253,
/% 539.
/% ShB.
/% 516.
/% 614.
73 7To0.
/% Tute
/% 1049,
/¢ 970,
7% €49,

.25 ’

ELECTRICITY
KWH 7/ COST
1351. /% 41
8742. /% 297,
8311. 7% 238,
18083, 78 392,
19030. 78 571.
15179. /1 541.
29412, 7% 588,
30127« /% 604.
2797234 /%8 335,
320ubs 78 513,
377604 /3 1435,
37709. /% 415,
55551, /1 1111,
56876. /% 1422,
51165. ./%8 619,

computer output will be available through:

PCT

8a7%
8.7%
8.7%
8.7%
8.7%
Be7%
8.7%
8.7%
8.7%
9.6%
9. 6%
9‘ 62
9.6%
9.6%
9.6%

SAVINGS QUE TG CARFETING

VS U9 B b e Oy U3 b4 49 BN 09 B OF 09 B

GAS
1.
G
2.
20,
17.
20,
254
29‘
35.
boe
504
SEe

(X XX 2]
813,
30,

0IL
$ 2

grenns
jroven
T 52.
gresan
2he
51
5".
“9.
65.
B0,
79,
111.
102,
90,

LR R I

1
$
t
i3
$
$
b4
1
t
t
1
1
1
!
E

ELEC
“0
284
23,
37,
S
51.
56
7.
32.
5.
l‘;?i
Givs
117,
150.
87,



APPENDIX C

Physical Testing



Physical Testing

Carpet samples evaluated in this program for thermal transmittance
were further evaluated for pile height and weight above the primary
backing. 1In the course of these measurements, the total height and
weight were also determined. This data and data on carpet construction
parameters is related to the thermal transmittance on R-value of the
carpets in the following disucssion.

For reference, the carpets were assigned to comparison groups
according to their design speicifcations in Table 2 as follows:

I.) Yarn and fiber type, and carpet style constant; vary pile height,
weight and density
II.) Only secondary backing type varies
III.) Fiber type and pile weight constant; vary carpet style
IV.) Carpet style and pile weight constant; vary fiber type
V.) Yarn type and pile weight constant; vary stitch density.
The assignment of carpet samples to these groups is shown in Table C-1.

Table C-1

Comparison Group Assignment

Group Sample Numbers Included
I 1,2,3,4
I 8,9
111 4,5,6,7
v 14,15,16
v 8,10,11,12,13,14,17

- Cl -



In addition to the data given in Table 2, Table C- 2 gives the results
of pile height and weight measurements with carpet R-values from Table 3
included for reference. The pile measurements recorded differ from the
design specifications because this work purposely did not include any of
the pile inbedded in the primary backing. This decision was taken with
the assumption that the backing layer of a carpet is relatively thin
(excepting attached foam back carpets) and consistent from one carpet to
the next, whereas most of the design variability which could influence

thermal transmittance exits with the pile.
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Table C- 2

Physical Test Results

Sample Total Pile Total Pi}e
No. Height (in.) Height(in.) Weight (oz/sq.yd.) Weight* R-value
1 0.25 0.19 48.9 5.6 0.68
2 0.20 0.18 59.5 9.7 0.65
3 0.25 0.23 62.2 17.0 0.67
4 0.20 0.15 67.7 15.1 0.55
5 0.45 0.38 61.8 16.6 1.12
6 0.55 0.48 66.6 14.7 1.33
7 0.44 0.39 62.9 21.8 1.51
8 0.33 0.21 80.1 26.5 0.78
9 0.45 0.21 99.1 26.0 1.03
10 0.43 0.37 82.9 26.0 0.95
11 0.72 0.65 79.3 29.8 1.66
12 0.76 0.70 74.2 30.6 1.96
13 1.14 1.06 90.2 33.0 2.46
14 0.70 0. 60 78.6 32.6 2,19
15 0.82 0.77 96.3 51.7 1.83
16 0.72 0.67 88.4 46.4 1.90
17 0.70 0.63 78.6 33.4 1.71
18 0.29 0.14 67.2 13.9 0.70

*NOTE: This measurement is pile weight above the back.



In group V, an attempt was made to fix pile weight and vary
stitch density. To do this pile height was variable, also. Thus, an
analysis was undertaken with respect to several of the variables in this
group by finding the regression coefficient for a linear regression curve
fit to the data. This coefficient was used as a measure of the dependency
of R-value on each variable when the variable is taken as an independent
variable. This analysis is shown in Table C- 3. Note that the regression
coefficient may range from 0.0 - 1.0, with 0.0 implying no fit and 1.0

implying a perfect fit.

Table C- 3
Independent Regression
Variable Coefficient
1.) (Tufts per square inch)_1 = GA./SPI 0.80
2.) Pile height above back 0.91
3.) The product of 1. (and 2.) above 0.75
4.) Total height 0.92
5.) Pile weight above back 0.89
6.) Total weight 0.18

The inferences which may be drawn from Table C- 3 are that
carpet total height or pile height above the back strongly influences
the R-value of carpet. Similarly, pile weight above the back strongly
influences R-value, but total weight, as an independent measure, does
not indicate what R-value will be obtained from the carpet. Since

total height, pile height and pile weight are physically interrelated,
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any one may be taken as a guide number for a first estimate of R-value
in a form such as:

R-value = 2.6 x Total Height (inches)

The group IV results are largely voided by the changes in pile
weight and height which occured within this group. The point of this
grouping was to isolate a change in fiber type. Samples 11,12, and 17
are similar in pile height, but differ in fiber type and certainly do
not show any strong changes other than that expected from the pile
height differences.

Similar comments apply to the group III carpets where carpet style
changes occurred, regretably along with pile height changes. For
example, no strong, unexplainable changes in R-value occurred between
samples 11 and 17, where style changed markedly, but pile height varied
only a small amount. The R-values shown in Table C- 2 for these two
samples are 1.66 and 1.71, respectively.

Group II results showed that the attached foam backing on sample 9,
which was otherwise the same carpet at sample 8, led to an increase in
R-value of the same magnitude as would have been found with an in-
creased pile height equivalent to the thickness of the attached foam
back, restated, the foam has approximately the same R-value as carpet
pile for equal thickness.

Group I results follow the trends indicated in discussion of group
V, i.e., pile height and pile weight are the first order factors influ-

encing carpet thermal resistance.
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Trapped air is the best, least expensive insulator available,
and physically the trapped air in a carpet pile accounts for the
unexpectedly good performance of carpets as insulators. This comment
has been applied frequently to fiber glass insulation, and can be
seen as an explanation of the difference in thermal resistance between
the prime urethane (a low density foam) underlayment (R=1.6, many cells
of trapped air) and the slab rubber (a high density foam) (R=0.6). Thus,
the results discussed in this appendix are well in line with what may
have been expected.

The following pages are the cover letter and report to Georgia

Tech on thermal testing conducted by Dynatech R & D Co.
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DYNATECH R/D COMPANY TEL. 617-868-8050 t;l/’ DY NAT ECH

99 ERIE STREET e CAMBRIDGE, MA 02139 * USA e THERMATEST DEPT.

October 6, 1976

Dr. L. Howard Olson, Associate Professor
Georgia Institute of Technology

School of Textile Engineering

Atlanta, Georgia 30332

Your Reference: P.0. No. E 27-643-77-61400
Our Reference: GIT-2

Dear Dr. Olson:

Enclosed you will find two copies of our report on the thermal
transmittance of the thirty~one carpet materials. We have received the
second set of samples and will begin testing the week of October 11.

One measurement which we performed which is not includec irn the
enclosed data is the test with no air gap on specimen 22-1., With no =z:r gap
we measured a thermal conductance of 0.51 Btu h'lft'zdegF’l. With tb =ir
gar we measured a thermal transmittance of 0.38. The air film therms" ‘@om-
ductance was calculated from

i _ 1 _ 1
a t Cc
Tronz Ea = the thermal conductance of a 1/2 inch air filt
ct = measured thermal transmittance with air gap
CC = measured thermalconductance with no air gap
;L. 1 - __l_
F = . 0.51
a
F = .5
a

The value of 1.5 is consistent with published values and
suggests that running carpet materials in the heat flow meter iac:rument
with an air gap is a viable technique.

If you have any questions, please do not hesitate to call.

Sincerely,

Stewart C. Spinney, Manager
Measurements Laboratory
Thermatest Department

SCS:pn

Enclosures - Cc7 -



7/ BYNATECH

THE THERMAL TRANSMITTANCE
OF THIRTY-ONE CARPET MATERIALS
For: Georgia Institute of Techmology

School of Textile Engineering
Atlanta, Georgia 30332

Thirty-one carpet materials were submitted for analysis of the

thermal trapsmittance.

Experimental Procedure

The sample was tested in accordance with ASTM C518-70, '"Test for
Thermal} Cornductivity by Heat Flow Meter." The sample was placed between 300 mm
square alominum plates with blackened surfaces leaving an air gap of 12.7 mm be-
tveen the top of carpet and the upper plate or hot plate. The upper plate con-
tained = heater while the lower plate consisted of cooling chamber, a subsidiar.
heater and a multi-junciion thermopile calibrated heat meter. At equilibirum
conditions., the temperature 3f both hot and cold faces was evaluated from thermo-
couples embedded in the plates ¢nd the heat flux through the specimen was

derived from the output of tke heat meter.

The thermal transmittance was calculated from

c = (a/) (—&)

where C = thermal transmittance
q/A = heat flux
AT = temperature difference between hot plate 12.7 mm above top

of sample and cold plate at the bottom of the sample.

The results for the samples tested are shown in the following tables.

Reference: GIT-2 October, 1976



’7‘7 DYNATECH

Thermal
THIRTY-ONE CARPET MATERIALS Transmittance
Conggi4§ Thickness{1) W m—2degK—1
Sample Description kg m~3 mm 1st 2nd
20 Blood Red Plain Carpet 190 11.4 3.15 2.2
22 White/Lt. Blue Patternmed Carpet 130 19.6 2.15 2.1
23 Rust Colored Plain Carpet 140 18.0 2.0 2.0
30 Orange/Brown Industrial Carpet 260 6.6 4.2 4.2
33 Off-white Plain Carpet 160 18.0 2.4 2.4
35 Red/rust/green/purple textured C. 110 16.0 2.8 2.8
37 Tan/gold/charcoal “striped" C. 260 10.9 3.5 3.6
A0 Green/brown Industrial Carpet 320 8.9 3.9 39
. Gold/Rust/Green Plain Carpet 110 29.0 T.8 1z
42 Foambacked Gold/Brown Carpet 300 10.4 .35 2,
Lime Green Textured Carpet 160 18.5 o 2.ou
< 75 Green/Grey Textured Carpet 160 14.0 V.83 2.95
Green W-F Tiq Slightly textered Rubber Mat 350 5.8 4.4 %
Yellow e« :la Extremely Waffled Rubber Mat 160 10.9 3.9 %3
Yellow Foam Flexible Uretaane, Plain 32 10.2 2.5 Z.5
37 and Yellow Foam Stacked Carpet and Underlay - 21.1 1.8
NOTE (1) The test was performed with an additional 12.7 mm air gap.
Reference: GIT-2 October, 1976
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Table

THE THERMAL TRANSMITTANCE

OF THIRTY-ONE CARPET MATERIALS

Thermal
Composite Transmittance
Density Thickness(l%tn h_lft-zdegF_

Sample Description 1bs £t inches _1st 2nd
20 Blood Red Plain Carpet 12 0.45 0.56 0.57
22 White/Lt.Blue Patterned Carpet 8 0.77 0.38 0.37
23 Rust Colored Plain Carpet 0.71 0.35 0.35

30 Orange/Brown Industrial Carpet 16 0.26 0.74 0.74

33 Of f-White Plain Carpet 10 0.71 0 42 0.42
35 Red/Rust/Green/Purple Textured C 7 J.6% 0 19 0.49
37 Tan/Gold/Charcoal "Striped" Carpet 16 243 0.2 0.63
40 Green/Brown Industrial harpet 20 0.35 U35 0.69
4 Gold/Rust/Green Plain Carpet 7 1.1 S22 0.32
42 Foam Backed Gold/Brown Carpet 19 0.41 59 0.58

48 Lime Green Textured Carpet 10 0.73 0043 0.42

0K 576 Green/Grey Textured Carpet 10 0.55 .50 0.52
s.ozen Waffle Slightly Textured Rubber Mat 22 0.23 U 78 0.78
Yellavw Waffle Extremely Waffled Rubber Mat 10 0.43 0. 09 0.68
Yeio o Foam Flexible Urethane, Plain 2 0.40 0.44 0.44

37 32d Yellow Foam Stacked Carpet and Underlay - 0.83 0.32 -

NOTE (1) The test was performed with an additionmal 0.50 inch air gap.

Reference:

GIT-2

- C10 -
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Report on

THE THERMAL TRANSMITTANCE
OF FOURTEEN CARPET MATERIALS

For: Georgla Insitute of Technology
School of Textile Engineering
Atlanta, Georgia 30332

Fourteen carpet materials were submitted for anmalysis of the

thermal transmittance.

Experimental Procedure

The sample was tested in accordance with ASTM C518-70, "Test for
Thermal Conductivity by Heat Flow Meter." The sample was placed between 300
mm square aluminum plates with blackened surfaces leaving an air gap of 12.7
mm between the top of carpet and the upper plate or hot plate. The upper plate
contained a heater while the lower plate consisted of cooling chamber, a subsidi-
ary heater and a multi-junction thermopile calibrated heat meter. At equilibrium
conditions, the temperature of both hot and cold faces was evaluated from thermo-
couples embedded in the plates and the heat flux through the specimen was derived

from the output of the heat meter.

The thermal transmittance was calculated fiom

C = (q/4) [31:]

where C = thermal transmittance
qg/A = heat flux
AT = temperature difference between hot plate 12.7 mn above top

of sawple and cold plate #t the bottom of the samrle.

The resulis for the sawples tested are shown in the following

tables.

Reference: GIT-3 November, 1976

-C1l1 -
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Table

THE THERMAL TRANSMITTANCE OF
FOURTEEN CARPET MATERIALS

1
NOTE( )

Reference: GIT-3

- C 12 -

Composite (1) Thermal
Density Thickness ' ‘Transmittanc
Sample Description kg m“3 mm W mfzdegK—]
49523-3 Tan Deep Pile Carpet 160 18.3 2.2
49523~-2(50) Gold Deep Pile Carpet 160 20.8 2.25
378 Gold/Brown/Black Carpet 310 6.6 4.3
#4(9909 78298-A) Gold/Orange Carpet 440 5.1 4,65
137 Green/Blue/Black Carpet 410 5.3 4.25
Sample 7 Navy Blue Carpet 190 11.2 2.6
Hair Mat Hair Mat Underliay 150 11.2 2.4
18 Blue/Green Carpet’ - 7.4 4.15
49523-3 and Hair Mat - 29.5 1.35
49523-2(50) and Hair Mat - 32.0 1.4
378 and BHair Mat - 17.8 1.95
#4(9909 78298-A) and Hair Mat - 16.3 2.05
137 and Hair Mat - 16.5 1.85
Sample 7 and Hair Mat - 22.4 1.45

.3 perforped vith an additional 12.7 wm air gap.

November, 1976
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Table

THE THERMAL TRANSMITTANCE OF
FOURTEEN CARPET MATERIALS

Compo?ite . (1) Ther@al
Density Thickness Transmittance
Sample Description 1bs £t° inches  Btu h—lft-zdigF—l
19523-3 Tan Deep Pile Carpet 10 0.72 0.39
19523-2(50) Gold Deep Pile Carpet 10 0.82 0.40
178 Gold/Brown/Black Carpet 19 0.26 0.76
'4(990% 78298-A) Gold/Orange Carpet 28 0.20 0.82
.37 Green/Blue/Black Carpet 26 0.21 0.75
sample 7 Navy Blue Carpet 12 0.44 0.46
lair Mat Hair Mat Underlay 10 0.44 0.42
8 Blue/Green Carpet 18 0.29 0.73
9523-3 and Hair Mat - 1.16 0.24
9523-2(50) and Hair Mat - 1.26 0.25
78 and Hair Mat - 0.70 0.34
4 (9909 78298-A) ard Hair Mat - 0.64 0.36
37 and Hair Mat - 0.65 0.33
ample 7 and Hair Mat - 0.88 0.26

NOTE(l) The test was performed with an additional 0.50 inch air gap.

Reference:

GIT-3

- C13 -
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Report on

THE THERMAL TRANSMITTANCE
OF A CARPET MATERIAL

For: Georgia Institute of Technology
School of Textile Engineering
Atlanta, Georgia 30332

A carpet material was submitted for analysis of the thermal

transmittance.

Experimental Procedure

The sample was tested in accordance wtih ASTM C518-70, "'Test for

Thermal Conductivity by Heat Flow Meter." The sample was placed between 300

mm square aluminum plates with blackened surfaces leaving an air gap of 12.7

mm between ithe top of carpel and tlhe upper plate or hot plate. The upper plate
contained a heater while the lower plate consisted of cooling chamber, a subsidi-
ary heater and a multi-junction thermopile calibrated heat meter. At equilibrium
conditions, the temperature of both hot and cold faces was evaluated from thermo-
couples embedded in the plates and the heat flux through the specimen was derived

from the output of the heat meter.

The thermal transmittance was calculated from

¢ o= (a/b) [7315]

where C = thermal transmittance
q/A = heat flux
AT = temperature difference between hot plate 12.7 mm above top

of sample and cold plate at the bottom of the sample.

The results for the sample tested are shown in the follewing table.

Reference: GIT-4 January, 1977

- C 14 -
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Table

THE THERMAL TRANSMITTANCE
OF A CARPET MATERIAL

Composite Thermal
Density Thickness (1) Transmittance
- - -1
Sample kg mm W m 2degK
#1 Bonded Urethane 70 11.9 2.05
#2 Bonded Urethane 66 12.7 2.05
NOTE (1) The test was performed with an additional 12.7 mm air gap.
Thermal
Density Thickness (1) Transmittance
Sample 1bs ft—3 Inches Btu in hmlft—zdegF—1
#1 Bonded Urethane 4.4 0.47 0.36
#2 Bonded Urthane 4.2 0.50 0.36
NOTE (1) The test was performed with an additional 0.50 inch air gap.
Reference: GIT-4 -2~ January, 1977

- C15 -



7/ DYNATECH

THE THERMAL TRANSMITTANCE
OF A CARPET MATERIAL

Composite
Thermal
Density Thickness (1) Transmittance
Sample kg m-3 mm W m—zdegK—l
#1 Bonded Urethane 70 11.9 2.05
##2 Bonded Urethane 66 12.7 2.05
NOTE (1) The test was performed with an additional 12.7 mm air gap.
Thermal
Density Thickness (1) Transmittance
Sample 1bs ft—3 Inches Btu in h—lft-zdegF—l
#1 Bonded Urethane 4.4 0.47 0.36
f#2 Bonded Urthane 4.2 0.50 0.36
NOTE (1) The test was performed with an additional 0.50 inch air gap.
Reference: GIT-4 -2- January, 1977

- C 16 -
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THE THERMAL TRANSMITTANCE
OF A CARPET MATERIAL

For: Georgia Institute of Technology
School of Textile Engineering
Atlanta, Georgia 30332

A carpet material was submitted for analysis of the thermal

transmittance.

Experimental Procedure

The sample was tested in accordance wtih ASTM C518-70, "Test for
Thermal Conductivity by Heat Flow Meter.”" The sample was placed between 300
om square aluminum plates with blackened surfaces leaving an air gap of 12.7
mm between the top of carpet and the upper plate or hot plate. The upper plate
contained a heater while the lower plate consisted of cooling chamber, a subsidi-
ary heater and a multi-junction thermopile calibrated heat meter. At equilibrium
conditions, the temperature of both hot and cold faces was evaluated from thermo-
couples embedded in the plates and the heat flux through the specimen was derived

from the output of the heat meter.

The thermal transmittance was calculated from

C = (a/A) [31;]

where C = thermal transmittance
q/A = heat flux

AT = temperature difference between hot plate 12.7 mm above top

of sample and cold plate at the bottom of the sample.

The results for the sample tested are shown in the following table.

Reference: GIT-4 Januvary, 1977

-C17 -



R-values of carpet and underlay combinations were checked for the
combinations shown in Table C-4. The underlays used were the coated
combination hair pad and the prime urethane foam pad, designated in

Table C-4 as hair and foam pad types, respectively.

Table C-4

R-Value of Carpet-Underlay Combinations

Carpet Sum of Individual Combination
Sample No. Pad Type R-~values R~value
10 Foam 2.56 2.46
2 Hair 2.36 2.27
3 Hair 2.38 2.36
4 Hair 2.26 2.11
7 Hair 3.22 3.18
15 Hair 3.54 3.33
16 Hair 3.61 3.50

Table C-4 indicates that the R-values of carpet and underlay combina-
tions are additive within ten percent. This result is in close agreement
with theory which states that under ideal conditions, e.g. perfect inter-

facial contact, the R-values of combined objects is additive.

- C 18 -



Appendix D

Sample Calculation



SAMPLE CALCULATION

In order to obtain a number representative of the cost benefit of carpeting
in a particular structure, the following factors need to be established:
1. Geographic location

2, Type of floor plan (square one-story, rectangular
one-story, etc.)

3. Area of living space in square feet

4. Type of heating system (natural gas, fuel oil or
electric)

5. Type of floor in the ground floor of the house

(concrete slab on grade or wood floor over vented
crawl space)

With these factors established, consult Tables 5 through 108 and find the type
structure most representative of the structure being considered. It is obviously
not possible to account for a great number of different structures due to the
attendant volume of tables generated. However, basic structure types were
chosen to address a general class of structures which exist in the U.S. today.
EXAMPLE: The savings due to carpeting installed in a 3,000 square foot, rec-
tangular house, with uninsulated concrete slab floor and electric resistance
heating, located in St. Louis, will range from $72/year to $148/year for carpet-
ing R-value ranging from 1 to 4, as indicated in Tables 41 through 44.

The zone map in the report (Figure 2) is useful in determining in which
zone a city not found among those listed in the table is located. The best
approximation to percentage savings in heating would be to use that figure
given for the nearest city found in the table of the same zone. Since dollar
savings depends upon local utility rates, the percentage savings is the useful
number for cities not listed (and for the citites listed if a utility rate

change should occur).

-D1 -



For floor areas between those given, a savings can be calculated by
interpolating between values given in tables. For example, 3500 sq. ft. is
half way between 3000 sq. ft. and 4000 sq. ft. Thus, by interpolation, the
savings for a 3500 sq. ft. house is approximately equal to the savings at
3000 sq. ft. plus one half the difference between the savings at 4000 sq. ft.
and 3000 sq. ft. 1In the rectangular house given in the previous example, but
for 3500 sq. ft., for percentage savings for carpeting with R-value of 2 would
be:

(8.1%)3000 + 1/2 [ (8.0)4000 - (8.1%)3000 ] = 8.05%

In the review, the sample calculation followed this order:

Determine:
1. city or zone in which calculation is to be made.
2. house shape.

3. floor area in square feet.

4, type of heating system.

5. type of floor construction.

6. carpeting R-value.

Find:

1. group of tables covering the particular floor plan

being considered.
2. tables of same floor area and construction.

3. select one of the four tables most closely approximating
the carpeting R-value.

4. percentage or dollar savings for the city or zone needed.

- D2 ~



773

Interpolation of the results can be used where needed to correct for values
of floor area, R-value, or city location and-utility rates different from
those found in the tables to improve the estimate of savings.

The dollar savings are valid for utility rates in the specific cities
listed in each talbe, using rates in effect August, 1976. The percentage
savings are not influenced by a change in utility rates, and thus are useful
for a longer period of time.

The influence of a building construction technique which greatly improved
wall, ceiling and window thermal resistance will increase the percentage savings
over the values shown, whereas improvements in floor construction which increase
thermal resistance will decrease the percentage savings. Obviously, with the
wide variety of construction techniques in use across the country, and even
within a geographic region, the numbers for savings will be more or less accu-
rate in each particular application. The constructions used are typical for
housing completed over the past twenty years, except that recent housing should

have improved floor insulation relative to older structures.

-~D 3 -
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