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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 

July 21, 1976 

The Carpet and Rug Institute 
310 South Holiday Drive 
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. 

Sincerely, 

Richard S. Combes 
Assistant Research Engineer 

cc: J. Birchfield 
Dr. H. Olson 
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I. 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 crawl 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 12% 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. 

III. 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. 
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Table 1. 

Carpet Style vs. Fiber Type 

Fiber Level Cut High-low Shag Saxony 
Type Loop Loop (plush) Loop (tip sheared) 

Nylon X X 

Acrylic X 

Wool 

Polyester 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 obtained. Nevertheless, as 

Table 2 indicates, variations 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 considerations 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 to be as near the ideal value as possible. 

Representative carpet underlayments of five types were selected: prime 

urethane, slab rubber, waffled sponge rubber, coated combination fiber pad, 

and bonded urethane. In later testing and simulation, the thermal trans-

mittance of the pads was determined, as were the contribution to heat loss 

reduction when used with a carpet. 



Table 2 

Carpet Construction Design Specifications 

Sample No. Group 
Fiber iber 
Type 

Yarn  
Type Style PH PW GA. SPI 

Tufts/In2   
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 III Nylon CF HLL 24 5/32 8.6 55 
7 III Nylon CF SHAG 1.07 24 3/16 5.2 27.7 
8 II & V Acrylic S LL .210 42 1/10 8.0 80 
9 II & V Acrylic S LL(FB) .210 42 1/10 8.0 80 

10 V Polyester S PLUSH .280 42 5/32 8.5 54.4 
11 V Polyester S HLL 42 5/32 8.5 54.4 
12 V 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 IV Nylon S Plush .812 58 1/8 10.0 80 
16 IV 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 



Table 2A 
Underlayment Constructions 

Sample 
Description 

Total 
Thickness,Inches 

Total 
Weight,oz/sq.yd. 

Prime Urethane 3/8" 
2.2 Pound Density 0.40 10.3 

Slab Rubber 0.23 62.0 

48 oz. Waffled Sponge 
Rubber 0.43 49.2 

56 oz. Coated Combina- 
tion Hair and Jute 0.44 52.6 

Bonded Urethane 1/2" 
4.0 Pound Density 0.50 

6 
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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. 
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Types of Carpet Installations  

The benefits resulting from installation of carpet on 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 insulation, type of furnace and duct work 

installation, 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: 

a. No floor insulation other than carpet, 

b. 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 

c. 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. 

2. Concrete slab on grade  

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

evaluation was based on the following assumptions: 

a. The perimeter edge of the slab was above finished grade 

(see Figure I) 

b. The edge of the slab was not insulated, 

The heat loss from the slab was proportional to the 

perimeter of the slab, and 

d. There is negligible heat gain through the slab during 

a cooling season. 
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FLOOR TYPES  

A. Wood floor over vented crawlspace 

B. Slab on grade 

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-ft
2
-F

o
/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. 



San 
Francisco 

Zone Map 
Source: U.S. Dept. of Commerce, Nat. Bureau of Standards 

FIG. II 
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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-ft 2-°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-ft 2-°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 

15 



Table 3A 

Underlayment Thermal Measurements 

Description Transmittance(BTU/hr-ft
2
- ° F) R-Value 

Prime Urethane 3/8" 
2.2 Pound Density 0.62 1.61 

Slab Rubber 1.63 0.62 

48 oz. Waffled Sponge 
Rubber 1.28 0.78 

56 oz. Coated Combina-
tion Hair and Jute 0.58 1.71 

Bonded Urethane 1/2" 
4.0 Pound Density 0.48 2.09 

16 
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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 greater 

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 cool 

the same structure. 

For both heating and cooling season evaluations, the most 

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. 
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32 

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 1.00 

GEOGRAPHIC 

LOCATION 

5/, SAVINGS FROM 

CARPET  DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 
VV! NATURAL GAS• 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS 

WI FUEL 	OIL •  

Miami 

Florida 3.3 % $ 	0. $ 1. $ 0. 

New Orleans 

Louisiana 3.3 2. 6. - 

Houston 

Texas 3.3 0. 5. - 

Atlanta 

Georgia 3.3 4. 8. 7. 

San 	Francisco 
California 3.3 4. 11. - 

Ft Wcrth 
Texas 3.3 4. 10. 5. 

Louisville 
Kentucky 3.3 5. 12. 11. 

St 	Louis 
Missouri 3.3 6. 16. 11. 

Seattle 
Washington 3.3 7. 7. 10. 

Boston 
Massochusettes 3.6 14. 11.  14. 

ckiccgo 
Illinois 3.6 10. 31. 17. 

Spol, one 
Washing Ion 3.6 12.  9. 16. 

Cprihou 

A:1(1mo 3.6 - 24. 23. 

to,,,,,,, ,010 3.6 17. 31. 21. 
Glasoov., 

 Montana 3.6 6. 18. 19. 

Based on utility rates in effect August 19 76 

TABLE 5 



    

21 

 

---- 32 

  

 

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R - VALUE = 2.00 

 

GEOGRAPHIC 

LOCATION 

^;- SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 
' 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL *  

Miarn, 
Honda 5.4 $ 	0. $ 	1. $ 	1. 

New Orleans 

Louisiana 5.4 3. 10. - 

1-louclan 
Texas 5.4 1. 8. - 

AtIonla 

Georgia 5.4 7. 13. 11. 

Son 	Francisco 
California 5.4 6. 18. - 

Ft Wcrih 
Texas 5.4 7. 17. 8. 

Lnui,,,ile 
Kentucky 5.4 8. 19. 17.  

Sr 	Louis 
Missouri 5.4 10. 26. 18.  

Seattle 
washing tan 5.4 12. 11. 17. 

Boston 
MassachuselLes 

5.8 22. 18.  22. 

Chicago 
Illinois 5.8 17. 52. 27. 

S ■ )okone 
1Nridlington 5.8 19.  15. 27. 

Caribou 
Main,' 5.8 - 40. 38.  

D,o,p1I, 
Minor , sota 5.8 28. 51. 35. 

Glasgow 
Mon'orm 5.8 10. 29. 30. 

*Based on utilit y  rates in effect August 19 76 

TABLE 6 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



22 32 

0 

1 AREA= 1000 	sq.ft. 

il 
1 	32 H  

WOOD 
ONE STORY SQUARE 

FLOOR CONSTRUCTION 
CARPETING R-VALUE= 3.00 

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC    

locATIoN 

SAVINGS FROM 

CARPET DuRINT; 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

ANNi 14 	SAVINGS - 
WI RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

W/ FUEL OM 

vic,,H, 6.8 % $ 0. $ 	2. $ 	1.. 

N'',.' Or lean: 

lnulci(Ino 6.8 4. 12. - 
II,,o0r, 

[p.,,, 6.8 1. 10. - 

A ti n 	,., 

Ceorwo 6.8 8. 16. 14. 

S , rn 	f r ,)r-1,- 	, c-  n 
(_;-.11lior ma 6.8 7. 23. - 

Ft 	Wr .0. 
Te x c: : 6.8 9. 22. 10. 

fL  en , 	,L, 6.8 11. 24. 22. 

si 	Lo ,,,s 
6.8 12. 33. 23. 

ir, nttIn 

Vvo:km!-1 ton 6.8 15. 14. 21. 

FS ,  , Iu, 

Mo ,;(ichu , ,-.0s 7.4 28. 23.  28. 

C L, 	oc;n 

Illina ,, 7.4 22. 66. 35. 

SflnUmn 
Vu,Ilinci ton 7.4 24.  19. 34. 

r..,,,1,-. 
M;11110 7.4 - 51. 48 
r),„ ■ h 

t011,,,'S010 7.4 36. 65. 44. 

i'..1,Wc-Inc 7.4 13. 37. 39. 

Bused 	on 	utility 	rotes 	in 	effect 	August 	1976 

TABLE 7 



32 23 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 4.00 

GEOGR A PH IC 

LOCATION 

lz,  SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT .  

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Mina,' 
Florida 7.9 	% $ 	0. $ 2. $ 1. 

New Orleans 

Louisiana 7.9 4. 14. - 

Houston 

Texas 7.9 1. 11. - 

AJlon.o 

Georgia 7.9 10. 19. 16.  

Son 	hancisco 
California 7.9 9. 27. - 

Ft Wcrlh 
Texas 7.9 10. 25. 12. 

Louisville 

Kentucky. 7.9 12. 28. 26. 

St 	Louis 
Missouri 7.9 14. 38. 27. 

Seattle 
Washin g  ton 7.9 18. 16. 25. 

Boston 
Mossachuseltes 8.6 33. 27. 33. 

Chicoaa 
Illinois 8.6 25. 76. 40. 

Spokane 
Washington 

4 

8.6 28. 22. 39. 

( o 11 bou 

MoInc 
8.6 - 59. 55. 

Dolt, 1 h 

MInnesola 8.6 41. 75. 51. 

Glasgow 
Montana 8.6 15.  43. 45. 

Based on utility rates in effect August 19 76 

TABLE 8 



    

24 

 

32 

  

     

     

     

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 1.00 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL SAVINGS 

WI NATURAL GAS *  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT` 

ANNUAL SAVINGS 

WI FUEL 	OIL' 

Miami 
Florida 6.3% $ 0. $ 	2. $ 	1. 

New Orleans 

Louisiana 6.3 3. 11. - 

Houston 

Texas 6.3 1. 9. - 

Atlanta 

Georgia 6.2 8. 14. 12. 

San 	Francisco 
California 6.3 7. 21. - 

Fr Wcrth 
Texas 6.2 8. 20. 9. 

Louisville 
Kentucky 6.2 10. 22. 20. 

St 	Louis 
Missouri 6.2 11. 30. 21. 
Seattle 

Washington 6.2 14. 12. 19. 

Boston 
Massachusettes 6.8 25. 21.  25. 

Chicago 
Illinois 6.8 19. 58. 31. 

Spokane 
Washington 6.8 22.  17. 30. 

Caribou 
Maine 6.8 - 45. 43. 

Duluth 
Minnesota 6.8 32. 58. 39. 

Glasgow 
Montana 6.8 11. 33. 34. 

*Based on utility rates in effect August 1976 

Table 9 



32 

32 

AREA = 1000 sq. ft . 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R - VALUE = 2.00 

25 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRA Pli IC 

LOCATION 

SAVINGS FROM 
" 	'- 

CARPET DURING 

ANNUAL HEAT ING 

ANNUAL 	SAVIrJ( -
yS, 

V\i/ NATURAL 	GAS •  

r A Jr luAi 	SAVINGS 
- 

W/ RESISTANCE 

HE AT 

ANNUM 	SA, l'1G S 

W) 	FUEL 	OIL .  

M mr, ; 

Flor ida 9.1 	% $ 	0. $ 	2. 1. 

rA,,,,, orip,r, 
LmpH , ,,,0 8.7 5. 15. - 

Tel cr 8.6 1. 12. _ 

tAtt ,,,, , ,, 
Ge0, 0 0 8.4 10. 19. 17. 

San 	Fr ont'n , ( 0 
Caltiornin 8.7 9.  29. - 

Ft 	\l,/ ,:ttti 

Texas 8.4 10.  26. 13. 

Kentucky 8.3 13. 29. 26. 

St 	Low, 
NI ,,ouri 8.3 15. 39. 28. 

SPritt 10 

Vvc-Jshn-lq Ion 8.5 19. 17. 26. 

13 , ) ,  to ,  
Mossachutes 9.0 34. 28. 34. 

Ckc ,:qo 
III ino;,, 9.0 25. 77. 41. 

SI,onny 

WrI

l,

dling ion 9.0 29. 22. 40. 

M(11r), 8.9 - 59. 56. 

Duluth 
k';111f1PrC)1,1 8.9 42. 76. 52. 

montatm 8.8 15. 43. 45. 

Based on utility rates in effect August 19 76 

TABLE 10 



32 

T 

26 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 3.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET  DURING 

ANNUAL HEATING 

ANNUM 	SAVINGS 
. 

W/ NATURAL GAS 

ANNUAL ,,AyirJGs 

W/ RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

WI 	FUEL 	OIL .  

AT 	Cr, 

norlrIn 12.3 % $ 	0. $ 	3. $ 	1. 
Nf ,,,, 0, ip,, 

L. , 	i 	' 	Cina 11.4 6. 20. - 

H,,,, 	t 	n 
in .. c  11.2 1. 16. - 

A .In 	...) 
1 .7P nt n 	, .1 10.8 13. 25. 22. 

Snn 	r, ,,,, r c 

( 	0 1 1 f 0 , n 	n 11.5 12.  39. - 

Ft 	'J 	IF, 
T ,.xn.. 10.8 13.  34.  16. 

Kentucky 10.5 16. 37.  34.  

S . 	L- 	■ 	', 
M , , 0 t ■ 1 10.5 19. 50. 35.  

Sent 

V.(7 	k ,  n (I 4,-, 1 11.0 24. 22. 33. 

Mntsnchu 	f i le,. 11.5 43. 35.  43. 

S 	, 	,f 	, 	c,,, 

	

u!, 	)0, 11.3 32. 97. 51. 

If , 	, 
v., 	1, 	I f„,-) 11.3 36.  28. 51. 

, i,„•1, ,  11.1 - 74. 70. 

11.1 52. 95. 65. 

11.0 19. 54. 56. 

'Based on utility rates in effect 	August 1976 

TABLE 11 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 4.00 

GEOGRAPHIC    

LOCATION 

^, SAVINGS FROM 

C ARPET  OUR ING 

ANNUAL HEATING 

- ANNUAL 	SAVINGS 

WI NATURAL GAS 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT 

ANNUAL SAVINGS 

v10 	FUEL 	OIL' 

M in 01 

Hondo 15.6 % $ 	1. $ 	4. $ 	2. 

Nei, orl,,,, ,, 
Louisiana 14.0 8. 25. - 

1-1,, o,n 
Fex0S 13.7 1. 19. _ 

Aliwoo 
ce,, q ,0 13.2 16. 30. 26. 

Son 	Fr -Inc is-0 

Calif ornia 14.3 15.  48. - 

F1 	Vi 	, al 
1 ,2,1; 13.3 16.  42.  20. 

Ln 	, , ile 

Kentuck y  12.8 20. 44. 41. 

Sr 	to, 5 

M , co, ri 12.7 23. 61. 43. 

' , f-Itli ,. 

WaskingoOn 13.4 29. 27. 41. 

F3 ,- 	,(,, 
i'v\a , arl -iu 	rites 13.9 52. 43.  52. 

Crk , ,, 0 
Illinois 13.6 38. 117. 62. 

c+i)(4(Ine 

V1/(101111(1 Ion 13.6 44.  34. 61. 

(( ,, ii , ou 

MC,nr 13.3 - 89. 84. 

D'Itli, 

Minnesoto 13.3 62. 113. 77. 

(.100w 
P,AnnInno 

13.2 22. 65. 67. 

Based on uliiity rates in effect August 19 76 

TABLE 12 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



     

28 

      

 

39 

  

      

      

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 1.00 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS* 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT *  

ANNUAL SAVINGS 

WI FUEL 	OIL 

Miami 
Florida 3.5 % $ 	0. $ 	1. $ 	1. 

New Orleans 

Louisiana 3.5 3. 9. - 

Houston 

Texas 
3.5 0. 7. - 

Atlanta 
Georgia 3.5 6. 12. 10. 

San 	Francisco 
California 3.5 5. 17. - 

Fr Worth 
Texas 3.5 6. 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. 

Chicago 
Illinois 3.8 15. 47. 25. 

Spokane 
Washington 3.8 17. 14. 24. 

Caribou 
Maine 3.8 - 36. 34. 

Duluth 
Minnesota 3.8 26. 47. 32. 

Glasgow 
Montana 3.8 9. 27. 28. 

*Based on utility rates in effect August 19 76 

TABLE 13 



Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

29 

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 2.00 

GEOGRAPHIC    

LOCATION 

SAVINGS FROM 

CARPET 
DUR INC) 

 ANNUAL HEATING 

ANNUAL   	SAVINGS   

W/ NATURAL GAS 

ANNILLA I. 	SAVINGS 

\Al RESISTANCE  
HEAT . 

ANNUAL SAVINGS 

VV/ 	FUEL 	OIL .  

M in rn ; 
Florida 5.7 	% $ 	0. $ 	2. $ 	1. 

New Oil eon, 
1 ouisiora 5.7 5. 14. - 

Heusi on 

Terns 5.7 1. 12. - 

AtInroa 

Georgic, 5.7 10. 19. 16. 

San 	Froncisco 
California 5.7 9. 28. - 

Ft Wrath 
feAos 5.7 10. 26. 12. 

Louicv , ile 
Kentucky 5.7 13. 29. 26. 

St 	Louis 
Missouri 5.7 15. 39. 28. 

seatoe 
'Washin g ton 5.7 ' 	18. 16. 25. 

Massach
to
usr

ri  
aties 6.2 34. 28. 33. 

Ckiccgo 
Illinoir 6.2 25. 77. 41. 

s:,01,(, ,, ,- 
\,,v,,,hir,c 1  t o n 6.2 29. 22. 40. 

cc,,ihoo 
Mmne 6/2 - 60. 56. 

D‘,1,111, 
wor,,,,,,10 6.2 42. 77. 52.  

( -,1
0'.0 

Mon 'n"'onc 6.2 15. 44. 46. 

• Bused on utility rates in effect August 19 76 

TABLE 14 



30 

ONE STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 3.00 

GEOGR APH IC 

LOCATION 

SAVINGS FROM 

CARPET  DUP. ING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

ANNUAL 	SAVINGS 

Wi RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

VI, 	FUEL 	OIL' 

M 1 0 m I 

Flo( Idn 7.2 % $ 	0. $ 	3. 1. 

New Or le an , 

lowsiana 7.2 6. 18. _ 

+-1,,,.on 
re .as 7.2 1. 15. _ 

Ali,,,, 0  
Geo- T o 7.2 13. 24. 21. 

Son 	Tr -,n ,  Icro 
Coliforn,a 7.2 11. 35.  - 

Fr 	Vi,--th 
Texas 7.2 13. 33. 16. 

L,,,,,,vile 
Kentucky 7.2 16. 36.  33. 

Si 	Louis 
1,,,11,.:0.1r, 7.2 19. 50. 35. 

sen ■ Ip 
vvo,hin  ger, 7.2 23. 21. 32. 

f'.Acy,,,00,,-,,tes 7.9 43. 35. 42. 

CI , 	(.,(3 ,  
iii, , ,o, 7.9 32. 98. 52. 

SIH,ir 0 

Ww.111,(i tr_-,) 7.9 36. 28. 51. 

(i,t,•,,, ,  
,,,1,,,I. 7.9 - 76. 72. 

.^.1 	n,,, ,, 01(1 7.9 54. 97. 66. 

(,1„ 	t) ... 
MOrl ' (1 , 111 

7.9 19. 56. 58. 

*Bused on utilit y  rotes in effect August 19 76 

TABLE 15 



Zone 1 

Zone II 

Zone I11 

Zone IV 

Zone V 

31 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 4.00 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL SAVINGS 

WI NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT *  

ANNUAL SAVINGS 

W/ FUEL 	OIL` 

Miami 
Florida 8.4 % $ 0. $ 	3. $ 	1. 

New Orleans 
Louisiana 8.4 7. 21. - 

Houston 
Texas 8.4 1. 17. - 

Atlanta 
Georgia 8.4 15. 28. 24. 

San 	Francisco 
California 8.4 13. 41.  - 

FtWcrth 
Texas 8.4 15. 38. 18. 

Louisville 
Kentucky 8.4 18. 42.  39. 

Si 	Louis 
Missouri 

8.4 21.  57. 41. 

Seattle 
Vvashington 8.4 27. 24. 37. 

Boston 
Massachusettes 9.2 49. 41. 49. 

Chicago 
Illinois 9.2 37. 114. 60. 

Spokane 
Washington 9.2 42. 33. 59. 

Caribou 
Maine 9.2 - 88. 83. 

Duluth 
Minnesota 9.2 62. 113. 77. 

Glasgow 
Montana 9.2 22.  65. 67. 

*Based on utility rates in effect August 1976 

TABLE 16 



-- 39 32 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 1.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CAR P E T  DURI N G 
ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miarn: 
Florida 6.1 % $ 	0. $ 	2. $ 	1. 

New Orleans 

Louisiana 6.1 5. 15. - 
Houston 

Texas 6.1 1. 12. - 

Atlaroo 

Georgia 6.1 10. 20. 17. 

San 	Francisco 
California 6.1 9. 28. - 

Ft Wc-lh 
Texas 6.1 11. 27. 13. 

[a u ,v.d e  
Kentucky 6.1 13. 30. 27. 

St 	Lolils 
Missouri 6.1 15. 40. 29. 

Seattle 
Washington 6.1 19. 17. 26. 

Boston 
Mcmsochusettes 6.7 35. 29.  34. 

Clticncto 
Illinois 6.8 26. 80. 42. 

Spokane 
Washlng t o n 6.8 30.  23. 42. 

Cordtou 
Mom! ,  6.8 - 62. 59. 

Dolko k 
/,,A,nnesala 6.8 44. 80. 54. 

'er Mori t on (3 6.8 16. 46. 48. 

'Based on utWty rotes in effect August 19 76 

TABLE 17 



33 39 

AREA = 1500 sq. ft. 

39 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 2.00 

GEOGRAPHIC 

IOCATION 

,,, 	sAvING ,:... 	FRO1.,A 

CARPET DARING 

ANNUAL HEATING 

ANN U AL 	sAviNc,s 

W/ NATURAL 	GAS .  

ANNEJAL 	SAVINGS 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINI S 

Wf FUEL 	OIL' 

Miam 

Florida 8.7 % $ 	0. $ 	3. $ 	1. 
Nr, Orl.on, 

Louisiana 8.4 6. 20. - 

Hnusl ,---,Ti 
rexas 8.4 1. 16. - 

AtI ,Dnto 

Georg la 8.3 14. 27. 23. 

San 	F, nn(-15,--o 
Colifornin 

8.5 13. 39. - 

Fi 	Wr rih 
tr ,..,x(is 8.3 14. 36. 17. 

L ,-.1-.viil, 

Kentucky 8.2 17. 40. 36. 

St 	HIP',  

Missouri 8.2 20.  54. 38. 

Seattle 
Vvoskingron 8.3 25. 23. 35. 

B c, 	,--,,, 
Moscorhu-,ettes 9.0 46. 38. 46. 

CH(nn 
Wino,' 9.0 35. 106. 56. 

t)(-71, ( 11ttr 

Vit'15111f1(31011 9.0 39. 31. 55. 

(firo,o,, 
mm, 8.9 - 82. 77. 

Mi.mnsol a 8.9 58. 105. 71. 

C;icro,-,.., 

Montana 
8.9 21.  60. 62. 

Based on utility rates in effect August 1976 

TABLE 18 



39 

V  

34 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 3.00 

GEOGRAPHIC    

LOCATION 

'.,  SAVINGS FROM 

CARPET  DUR ING 
 ANNUAL HEATING 

ANNUAL 	.SAVINGS 

WI NATURAL 	GAS' 

ANNU AL SAV INGS 

Wf RESISTANCE 

HEAT' 

ANNUAL 	SA'. IL.15 s 

Wt FUEL OW 

M i OM 

Flor Ho 11.8 % $ 	1. $ 	4. $ 	2. 

r1P, Or 1Pr 2 , 

louic1020 11.0 8. 27. - 

Hr , t_ < t- n  

f.y 0 10.9 1 . 21. - 
A'10 , .0 

()€.0.(1,0 10.6 18. 34. 29. 
Son 	Ft nnr t<t-  0 

(...ciltfolr00 11.2 17.  52. - 

Ft 	V! , 	'it, 

Tex-1 ,  10.7 18.  46. 22. 

L',l 	r 	!In 

Kentucky 10.4 22. 50. 46. 

St 	H„ ,.. 

.,■,,,,o. 	fF 10.4 26. 68. 48. 

Sc 	top 
\i'vc,,1 miton 10.7 33. 29. 45. 

R 	I,,• 
M ,) , ` CI( hu5(•1 3 0c 11.4 59. 48. 58. 

CI, 	nqo  

111,05 11.3 44. 134. 71. 
s i ,.,tr 	I 

VV ,33 	il 	r)(I tor,  II. 3 50. 39. 70. 

(, , ,in, 
11.1 - 102. 97. 

	

D 	,1, 	II, 

	

MI 	I 'Ohl 11.1 72. 131. 89. 

M( , 3 -3 , (Ir3 	3 11.1 26. 75. 78. 

Based on utility rotes in effect August 1976 

TABLE 19 

Zone I 

Zone H 

Zone III 

Zone IV 

Zone V 



39 

39 

35 

ONE STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 4.00 

GEOGRAPHIC 

LOCATION 

,., SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS. 

ANNUAL SAVINGS 
' 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

WI FUEL 	OIL 

M ∎ om , 

 Florida 14.8 % $ 	1. $ 	5. $ 	2. 

Nevi Or I.ons 

Lowsiona 13.6 10. 33. _ 

1- -1 ,-)Lloon 
feX(Ii 13.4 2. 26. _ 

Ati ,, ,00 
,  Georg o 12.9 22. 42. 36. 

Son 	Ff onc,C(0 
California 13.9 21. 64. _ 

Ft wc,o, 
Texas 13.0 22. 56. 27. 

L ,-,,, , Icv ■ Ile 

Kentucky 12.6 27. 61. 56. 

St Lows 
Wt - s , ouri 12.6 31. 83. 59. 

Sprot1p 
wo-,h ri g  tor, 13.1 40. 36. 55. 

Eln,ton 
Mossochusr. Hes 13.8 71. 59. 71. 

Ckir nqo 
Illinols 13.6 53. 162. 86. 

s),-; k(iri, 
Wm Ill , )(1 t o n 13.6 60. 47. 84. 

( nrii,,, 
mom, 13.4 - 123. 166. 

[ 'Mk/ 01 

M'IllIP cOiC: 13.4 87. 157. 107. 

(.1c.: , pow 

Mon'ann 13.3 31. 90. 93. 

'Based on utility rates in effect August 19 76 

TABLE 20 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



56 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE 1.00 

GEOGRAPHIC 

LOCATION 

r', 'D SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 
W/ NATURAL GAS` 

ANNUAL SAVINGS 

VW RESISTANCE 

HEAT .  

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miami 
Florida 3.4 % $ 	0. $ 	1. $ 	1. 

New Orleans 

Louisiana 3.4 3. 9. - 

Houston 

Texas 3.4 0. 7. - 

Atlanta 
Georgia 3.4 6. 12. 

17. 

10. 
San 	Francisca 

California 3.4 5. - 

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 
Massachusettes 3.7 20. 17. 20. 

Chicago 
Illinois 3.7 15. 47. 25. 

Spokane 
Washing ton 3.7 17. 14. 24. 

Caribou 
Maine 3.7 - 36. 34. 

Duluth 
Minnesota 3.7 26. 47. 32. 

Glasgow 
Montana 

3.7 9. 27. 28. 

* Based on utility rates in effect August 1976 

TABLE 21 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

36 

AREA = 1500 	sq. ft. 27 



Zone 

Zone II 

Zone III 

Zone IV 

Zone V 

37 

56 	 

1    	

27 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE 2.00 

GEOGRAPHIC I 	

LOCATION 

I''.- SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT` 

ANNUAL SAVINGS 

W/ FUEL 	OIL` 

Miami 

Florida 5.6 % $ 	0. $ 	2. $ 	1. 

New Orleans 

Louisiana 5.6 5. 14. - 

H01.15 ton 

Texas 5.6 1. 12. - 

Atlanta 
Georgia 5.6 10. 19. 

28. 

26. 

16. 

-  
Son 	Francisco 

California 

Ft Worth 
Texas 

5.6 9.  

5.6 10.  12. 

L ouisville  
Kentucky 5.6 13. 29. 26. 

St 	Louis 

Missouri 
5.6 15. 39. 28. 

Seattle 
Washington 5.6 18. 16. 25. 

Boston 
MaSsochusettes 6.1 34. 28. 33. 

Chicago 
Illinois 6.1 25. 77. 41. 

Spokane 
6.1 \ Noshin g ton 

29. 22. 40.  

Caribou 
Maine 6.1 - 60. 56. 

Duluth 
Minnesota 6.1 42. 77. 52. 

Glasgow 
m on lonn 6.1 15. 44. 46. 

'Based on utility rates in effect August 19 76 

TABLE 22 

AREA = 1500 	sq. ft . 



38 

56 

AREA = 1500 	sq. ft. 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE 3.00 

27 

GEOGRAPHIC 

LOCATION 

ll'l- SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS *  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT
.  

ANNUAL SAVINGS 

W/ FUEL 	OIL' 

M lore 
Florida 7.1 % $ 	0. $ 	3. $ 	1. 

New Or leans 

Lou siana i 7.1 6. 18. - 

Houston 
Texas 7.1 1. 15. - 

Alla nta 

Georgia 7.1 13. 24. 

35.  

21. 

San 	Francisco 
California 7.1 11. - 

_ 
Ft Woo 

Texas 7.1 13. 33. 16. 

Louisville 
Kentucky 

7.1 16. 36.  33. 

SI 	LOUIS 

Missouri 7.1 19. 50. 35. 

Seattle 
Washtn• ton 7.1 23. 21. 32. 

Boston 
Mossochusettes 7.8 43. 35. 42. 

Chicago 
Illinois 7.8 32. 98. 52. 

Spokane 
Washing Ion 7.8 36. 28. 51. 

(,or ibour 

Maine 7.8 - 76. 72. 

Duluth 
Minnesota 7.8 54. 97. 66. 

Glasgow 

Montana 7.8 19. 56. 58. 

. Based on utility rotes in effect August 19 76 

TABLE 23 

Zone I 

Zone H 

Zone III 

Zone IV 

Zone V 



56 

39 

AREA = 1500 sq. ft. 27 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE 4.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS` 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miami 
Florida 8.2 % $ 0. $ 	3. $ 	1. 

New Orleans 

Louisiana 8.2 7. 21. - 

Houston 

Texas 8.2 1. 17. - 

Atlanta 

Georgia 8.2 15. 28. 24. 

San 	Francisco 
California 

---

Fr Wool, 
Texas 

8.2 13. 41.  - 

8.2 15. 38. 18. 

LouicvMe 
Kentucky 8.2 18. 42.  39. 

St Lows 
Missouri 8.2 21.  57. 41. 

Seattle 
Vvashington 8.2 27. 24. 37. 

Boston 
Massachusettes 9.0 49. 41. 49. 

Chicago 
Illinois 9.0 37. 114. 60. 

Spokane 
Washington 9.0 42. 33. 59. 

Caribou 
Maine 

9.0 - 88. 83. 

Duluth 
Minnesota 9.0 62. 113. 77. 

Glasgow 
Montana 9.0 22.  65. 67. 

* Based on utility rates in effect August 19 76 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

TABLE 24 



40 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 1.00 

GEOGRAPHIC 

LOCATION 

, SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS *  
HEAT  

A NNUAL SAVINGS 

W/ RESISTANCE 
ANNUAL SAVINGS  

WI FUEL 	OIL 

Miami 6.2 0. $ 	2. $ 	1. 
Florida 

New Orleans 

Louisiana 6.2 5. 15. **** 

Houston 
Texas 6.2 1 . 12. **** 

 
Atlanta 

Georgia 6.2 11. 20. 18. 

Son 	Francisco 
California 6.2 9. 29. ****  

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. 

Chicago 
Illinois 11-.8 27. 83. 44. 

Spokane 
Washington 6.8 31. 24. 43. 

Caribuo 
Maine 6.8 **** 64. 60. 

Duluth 
Minnesota 6.8 45. 82. 56.  

Glasgow 
Montana 6.8 16. 47. 49. 

* Based on utility rates in effect August 1976 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

TABLE 25 

AREA = 1500 
	sq. ft. 

56 

27 



F 	 

AREA = 1500 	sq. ft. 

56 

41 

27 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R - VALUE= 2.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

Wj FUEL 	OIL" 

Miami 
Florida 

8.9% $ 	0. $ 	3. $ 	1. 

New Orleans 

Louisiana 8.5 7. 21. **** 

Houston 

Texas 8.5 1. 17. Mc** 

Atlanta 

Georgia 

San 	Francisco 
California 

Ft Worth 
Texas 

8.4 14.  27. 	_ 

41. 

24. 

8.6 13. **** 

8.4 15.  37. 18. 

Louisville 
Kentucky_ 8.3 18. 41. 37. 

Si 	Louis 
Missouri 8.3 21. 56. 39. 

Seattle 
Washington 8.4 26. 24. 36. 

Boston 
Massachusettes 9.1 48. 39. 47. 

Chicago 
Illinois 9.0 36. 109. 58. 

Spokane 
Washington 9.0 41. 32. 57. 

Caribou 
Maine 8.9 **** 84. 79. 

Duluth 
Minnesota 8.9 59. 108. 73. 

Glasgow 
Montana 8.9 21. 62. 64. 

* Based on utility rates in effect August 1976 

TABLE 26 

Zone 

Zone II 

Zone III 

Zone IV 

Zone V 



42 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 3.00 

GEOGRAPHIC 

LOCATION 

`'. SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

\A// 	FUEL 	OIL  

Miami 
Florida 

12.0% $ 	1. $ 	4. $ 	2. 

New 071c0ns 

Louisiana 
11.2 9. 28.  ****  

Houston 

Texas 11.0 2. 22. **** 

Atlanta 
Georgia 10.7 18.  35. 30. 

Son 	Franc;sco 
California 11.3 17. 54. **** 

Ft \No r t h 

Texas 10.8 19.  48. 23. 

Louis,ille 

Kentucky 10.5 23. 52. 47. 

Si 	Louis 

 

Missouri 10.5 26.  71. 50. 
Seattl e. 

 

Washington 10.8 34. 30. 47. 

Boston 

Massachusettes 11.5 61. 50. 60. 

Chicago 
Illinois 11.3 45. 138. 73. 

Spokane 
Washington 11.4 51. 40. 72. 

Co , lboo 
Moine 11.2 **It:* 105. 99. 

mmm,nia 11.2 
Duluth 

 

74. 135. 92. 

GInsclow 

Montana 11.1 27.  77. 80. 

'Based on utility rates in effect August 19 76 

TABLE 27 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

56 

27 
AREA = 1500 	sq. ft. 



ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 4.00 

GEOGRAPHIC 

LOCATION 

"'.- SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

W/ RESISTANCE 
• HEAT 

ANNUAL SAVINGS 

WI FUEL 	OIL'  

Miarn, 
Florida 

15.1% $ 	1. $ 	5. $ 	2. 

New Orleans 
Louisiana 13.8 11. 34. **** 

Houston 
Texas 13.6 2. 27. ****  

Atlanta 
Georgia 13.1 23. 43. 37. 

San 	Froncisco 
California 

Ft Worth 
Texas 

14.1 21 67. ****  

13.1 23. 58. 28. 

Louis,ille 

Kentucky 12.7 28. 63. 57. 

St 	Louis 
Missouri 12.7 32. 86. 60. 
Seattle 

Washington 13.3 41. 37. 57. 

Boston 
Massachusettes 13.9 73. 60. 73. 

Chicago 
Illinois 13.7 55. 166. 88. 

Spokane 
Washington 13.7 62. 48. 86. 

Caribou 
Maine 13.4 **** 126. 119. 
Duluth 

Minnesota 13.4 89. 162. 110. 

Glasgow 

Montana 13.3 32. 92. 96 . 

*Based on utility rates in effect August 1976 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

43 

56 

AREA = 1500 	sq. ft. 
21 

TABLE 28 



44 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE 1.00 

GEOGRAPHIC 

LOCATION 

T, SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

Wl NATURAL GAS 
HEAT  ' 

ANNUAL SAVINGS 

W/ RESISTANCE 
ANNUAL SAVINGS 

Wi FUEL 	OIL 

Miami 
Florida 3.5 	% $ 0. $ 	2. 1. 

New Orleans 

Louisiana 3.5 4. 12. - 

Houston 
Texas 3.5 1. 9. - 

Atlanta 

Georgia 3.5 8. 13.  15. 

23. San 	Francisco 
California 

i---- 
Ft Worth 

Texas 

3.5 7. - 

3.5 8. 21. 10.  

Louisville 

Kentucky 
3.5 10. 23. 21.  

St 	Louis 
Missouri 3.5 12. 32. 22.  

Seattle 
Washington 3.5 15. 13. 20. 

Boston 
Massochusettes 3.9 27. 22.  27. 

Chicago 
Illinois 3.9 21. 63. 33.  

Spokane 
Washilgt on 3.9 23.  18. 33. 

Caribou 
Maine 3.9 - 49. 46. 

Duluth 
Minnesota 3.9 34. 62. 42.  

Glasgow 
Montana 3.9 12. 36. 37. 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

*Based on utility rates in effect August 19 76 

TABLE 29 

1 	

32 

63 

AREA = 	2000 sq. ft. 



45 

63 

F--- 	 

32 AREA = 	2000 	sq. It 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING 	R -VALUE 	2.00 

Zone 	I 

Zone 11 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS H  

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT ' 

ANNUAL SAVINGS 

WI FUEL 	OIL .  

micm; 
Florida 5.8 % 0. $ 	3. 1. 

New Orleans 

Louisiana 5.8 6. 19. - 

Houston 

Texas 5.8 1. 15. - 

Atlanta 

Georgia 5.8 

5.8 

13. 

12. 

25. 

37. 

22. 

San 	Francisco 
California 

Ft Wo•th 
Texas 

- 

5.8 14. 34. 16. 

Louisville 

Kentucky 
5.8 17. 38. 35. 

St 	Louis 
Missouri 5.8 19.  52. 37. 

Seattle 
Washington 5.8 24. 22. 33. 

Boston 
Massachusettes 6.4 45. 37. 44. 

Chicago 
Illinois 6.4 34. 103. 55. 

Spokane 
Woshinaton 6.4 38. 30. 53. 

Caribou 
Maine 6.4 - 80. 75. 

Duluth 
Minnesota 6.4 56. 102. 70. 

Glasgow 
Montana 

6.4 20.  59. 61. 

* Based on 	utility 	rates in 	effect 	August 	19 76 

TABLE 30 



46 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE = 3.00 

GEOGRAPHIC 

LOCATION 

=SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT 

ANNUAL SAVINGS 

WI FUEL 	OIL .  

Miami 
Florida 7.4 % $ 	1. $ 	3. $ 	2. 

New Orleans 

Louisiana 7.4 8. 24. - 

Houston 

Texas 7.4 1. 20. - 

Atlanta 

Georgia 7.4 17. 32. 28. 

San 	Francisco 
California 

Ft Wo•th 
Texas 

7.4 15. 47. - 

7.4 17. 44. 21. 
Lo,isv,ile 
Kentucky 

7.4 21. 48. 44. 

SI 	Louis 
Missouri 7.4 25. 66. 47. 
Seattle 

Washington 7.4 31. 28. 42. 
Boston 

Massachusettes 8.1 57. 47. 56. 
Chicago 
Illinois 8.1 43. 131. 69. 

Spokane 
Washington 8.1 49. 38. 68. 

Caribou 
Maine 8.1 - 101. 96. 
Duluth 

Minnesota 8.1 72. 130. 89. 
Glasgow 
Montana 8.1 26. 75. 78. 

Based on utility rates in effect August 1976 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

TABLE 31 

AREA = 	2000 sq. ft. 32 

63 



63 

47 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 4.00 

GEOGRAPHIC 

LOCATION 

, SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT *  

ANNUAL SAVINGS 

W/ FUEL 	OIL *  

Miami 
Florida 8.6 $ 	1. $ 	4. $ 2. 

New Orleans 

Louisiana 8.6 9. 28. - 

Houston 

Texas 
8.6 2. 23. - 

Atlanta 

Georgia 8.6 20. 37. 32. 

San 	Francisco 
California 8.6 17. 54. - 

Ft Worth 
Texas 8.6 20. 51. 24. 

Louisville 
Kentucky 8.6 25. 56. 51. 

St 	Louis 
Missouri 8.6 29.  77. 54. 

Seattle 
Washington 8.6 35. 32. 49. 

Boston 
Massachusettes 9.4 66. 54. 65. 

Chicago 
Illinois 9.4 50. 152. 80. 

Spokane 
Washington 9.4 56. 44. 79. 

Caribou 
Maine 9.4 - 117. 111. 

Duluth 
Minnesota 9.4 83. 150. 102. 

Glasgow 
Montana 9.4 30.  87. 90. 

* Based on utility rates in effect August 19 76 

TABLE 32 

Zone I 

Zone II 

Zone IIl 

Zone IV 

Zone V 

I 
AREA = 2000 	sq. ft. 32 



48 

63 

32 

1  

AREA = 2000 	sq. ft. 

1-----11 	1 	i 	 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE=1.00 

GEOGRAPHIC 

LOCATION 

°o SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL SAVINGS 

W/ NATURAL GAS` 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL` 

Miami 
Florida 

6.0% $ 	0. 3. $ 	1. 

New Orleans 

Louisiana 
6.1 6. 19. **** 

Houston 
Texas  6.1 1. 15. **** 

Atlanta 
Georgia 6.1 13. 25. 22.  

San 	Francisco 
California 6.0 12. 36. **** 

Ft Worth 
Texas 6.1 14 34. 16. 

Louisville 
Kentucky 6.1 17. 38. 35. 

St 	Louis 
Missouri 6.1 20. 52. 37. 

Seattle 
Washington 6.1 24. 22. 33. 

Boston 
Massochusettes 6.8 45. 37. 45. 

Chicago 
Illinois 6.8 34. 104. 55. 

Spokane 
Washington 6.8 38. 30. 54. 

Caribou 
Maine 6.8 **** 81. 76. 
Duluth 

Minnesota 6.8 57. 103. 70. 

Glasgow 
Montana 6.8 21.  59. 62. 

*Based on utility rates in effect August 19 76 

TABLE 33 



ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE =2.00 

GEOGRAPHIC 

LOCATION 

°",; SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS *  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT *  

ANNUAL SAVINGS 

W/ 	FUEL 	OIL' 

Miami 
Florida 

8.6 1. $ 	4. $ 	2. 

New Orleans 

Louisiana 8.4 8. 26. **** 

Houston 

Texas  8.3 1. 21. **** 

Atlanta 

Georgia 8.2 18. 34. 

51. 

46. 

30. 

San 	Francisco 
California 8.4 16. **** 

Ft Worth 
Texas 8.3 18. 22. 

Louisville 
Kentucky 8.2 22. 51. 47. 

St 	Louis 
Missouri 8.2 26.  70. 49. 

Seattle 
Washington 8.3 32. 29. 45. 

Boston 
Massachuseltes 9.0 60. 49. 59. 

Chicago 
Illinois 9.0 45. 137. 73. 

Spokane 
Washington 

Caribou 
Maine 

9.0 51. 40. 71. 

8.9 **** 106. 100. 

Duluth 
Minnesota 8.9 75. 136. 93. 

Glosgow 
Montana 8.9 27.  78. 81. 

Based on utility rates in effect August 1976 

TABLE 34 

49 

Zone I 

Zone 11 

Zone HI 

Zone IV 

Zone V 

AREA = 2000 	sq. ft. 
32 

- 	63 



50 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 3.00 

GEOGRAPH IC 

LOCATION 

SAVINGS FROM 

CARPET  DUR ING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

Wf NATURAL GAS' 

ANNUAL SAVINGS 

Wf RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

WI FUEL 	OIL 

M 	rimi 

F 1  or q.Ja 11.6% $ 	1. $ 	5. $ 	2. 

New OI lenns 

Lcuisionn 10.9 11. 34.  

Houston 

Texas 10.8 2. 27. **** 

tolorto 

Georgia 10.6 23. 44. 38. 
Sari 	Fr in 	,,(- o 

Calrfornra 11.1 21. 66. **** 

F1 	V10,1h 

Texas 10.6 24. 60. 28. 
Lou,

Kentucky. 10.4 29. 65. 59. 
Si 	L 0 , 1k 

I\A! , SOlirl 10.4 33. 88. 62. 
Secwle 

"1.640.sLrUnqiori 10.7 42. 38. 58. 
Boston 

tv\ascji.U,useites 11.4 .  76. 63. 75. 
Chic ogo 

Illinois 11.3 57. 173. 92. 
Spokoio 

Woshing Ion 11.3 64. 50. 90. 
Co r , LOU 

MOM(' 11.2 **** 133. 125. 
D,I,II, 

mirmecnIn 11.2 _... 94. 170. 116. 

Montano 11.1 34. 97. 	I._ 	101. 

Based on utility isites in effect August 1q76 

TABLE 35 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

63 

AREA = 2000 	sq. ft. 
32 



ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 4.00 

GEOGRAPHIC 

LOCATION 

• • 
", SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS• 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT .  

ANNUAL SAVINGS 

WI FUEL 	OIL' 

Miami 
Florida 

14.6% $ 	1. $ 	6. $ 	3. 

New Orleans 

Louisiana 13.5 13. 42. **** 

Houston 

Texas 13.3 2. 33. **** 

Atlanta 

Georgia 12.9 28.  53. 46. 

San 	Francisco 
California ____. 
Ft Worth 

Texas 

13.7 26. 82. **** 

12.9 29.  73. 35. 

Louisville 
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. 

Chicago 
Illinois 13.6 69. 209. 111. 

Spokane 
Washington 13.7 78. 61. 109. 

Caribou 
Moine 13.4 **** 160. 151. 

Duluth 
Minnesota 13.4 112. 204. 139. 

Glasgow 
Montana 13.4 40. 117. 121. 

* Based on utility rates in effect August 19 76 

TABLE 36 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

32 

63 

AREA = 2000 	sq. ft. 

51 



52 

AREA = 3000 	sq. ft. 
39 

77 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE 1.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT *  

ANNUAL SAVINGS 

WI FUEL 	OIL' 

Miami 
Florida 3.7 	Z $ 	0. $ 	2. . 

New Orleans 

Louisiana 3.7 5. 18. - 

Houston 

Texas 
3.7 . 	1. 14. - 

Atlanta 

Georgia 3.7 12. 23. 

34. 

20.  

San 	Francisco 
California 3.7 11.  - 

Ft Worth 
Texas 3.7 12.  31. 15. 

Louisville 
Kentucky 3.7 15. 35. 32. 

St 	Louis 
Missouri 3.7 18.  48. 34. 

Seattle 
Washington 3.7 22. 20. 31. 

Boston 
Massachusettes 4.1 41. 34. 41. 

Chicago 
Illinois 4.1 31. 94. 50. 

Spokane 
Washtagion 4.1 35. 27. 49.  

Caribou 
Marne 4.1 - 73. 69. 

Duluth 
Minnesota 4.1 51. 93. 64. 

Glosgow 
Montana 4.1 19.  54. 56. 

*Based on utility rates in effect August 19 76 

TABLE 37 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



77 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE 2.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL 

Miarn; 
Florida 6.1 % $ 	1. $ 	4. $ 	2. 

New Orleans 

Louisiana 6.1 9. 29. - 

Houston 

Texas 
6.1 2. 23. - 

Atlanta 

Georgia 6.1 20. 38. 

55. 

33. 

San 	Francisco 
California 

Ft Wo•th 
Texas 

6.1 18. - 

6.1 20. 52. 25. 

Louisville 
Kentucky 6.1 25. 57. 52. 

St 	Louis 
Missouri 

6.1 29.  78. 55. 

Seattle 
Washing ton 6.1 36. 33. 50. 

Boston 
M assachusettes 6.7 67. 55. 67.  

Chicago 
Illinois 6.7 51. 155. 82. 

Spokane 
Washirig_ton 6.7 57. 45. 80. 

Caribou 
Maine 6.7 - 120. 113.  

Duluth 
Minnesota 6.7 84. 153. 104. 

Glasgow 
Montana 6.7 30.  88. 91. 

* Based on utility rates in effect August 1976 

TABLE 38 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

53 

39 AREA = 3000 sq. ft. 



54 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE 3.00 

GEOGRAPHIC 

LOCATION 

',., SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 
. 

HEAT 

ANNUAL SAVINGS 

Wf FUEL 	OIL` 

M iam 
Florida 7.8 	% $ 	1. $ 	5. % 2. 

New Orleans 

Louisiana 7.8 11. 37. - 

Houston 
Texas 7.8 2. 29. - 

Atlanta 
Georgia 7.8 25.  48. 42. 

San 	Francisco 
California _ 

7.8 22. 70. - 

Ft 	Worth 
Texas 7.8 26.  66. 31. 

Louic,ille 
Kentucky 7.8 32. 73. 67. 

St 	Louis 
Missouri 

7.8 37. 99. 70. 

Gentile 
Washington 

7.8 46. 41. 64. 

Boston 
Massachuseites 8.6 85. 70. 85. 

Chicago 
Illinois 8.6 65. 197. 104. 

Spokane 
WashirLy ton 8.6 73. 57. 102. 

Caribou 
Maine 8.6 - 152. 144. 

Duluth 
Minnesota 8.6 107. 195. 133. 

Glasgow 
Montana 

8.6 39. 112. 116. 

* Based on utility rates in effect August 1476 

TABLE 39 

39 

Zone I 

Zone 11 

Zone III 

Zone IV 

Zone V 

AREA = 3000 , sq. ft. 

77 



55 

AREA = 3000 	sq. ft. 39 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE 4.00 

GEOGRAPHIC 

LOCATION 

°^ SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

WI FUEL 	OIL .  

Miami 

Florida 9.0 % $ 	1. $ 	6. $ 	3. 

New Orleans 

Louisiana 9.0 13. 42. - 

Houston 

Texas 9.0 2. 34. - 

Atlanta 

Georgia 9.0 29.  56. 49. 

San 	Francisco 
California 9.0 26. 82. - 

Ft Worth 
Texas 9.0 30.  76. 36. 

Louisville 
Kentucky 9.0 37. 84. 77.  

St 	Louis 
Missouri 9.0 43. 115. 81. 

Seattle 
Washington 9.0 53. 48. 74. 

Boston 
Massochusetles 9.9 99, 81. 98. 

Chicago 
Illinois 9.9 75. 227. 121. 

Spokane 
Was hi rig! o n 9.9 84. 66. 118. 

Caribou 
Maine 9.9 - 176. 166.  

Duluth 
Minnesota 9.9 124. 225. 154. 

Glasgow 
Montana 9.9 45. 130. 135. 

* Based on utility rates in effect August 1976 

TABLE 40 

77 

Zone I 

Zone II 

Zone Ili 

Zone IV 

Zone V 



77 -1 

AREA = 3000 	sq. ft. 9 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

56 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R - VALUE =1.00 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL SAVINGS 

W/ NATURAL GAS` 
HEAT  

ANNUAL SAVINGS 

WI RESISTANCE 
ANNUAL SAVINGS 

W/ FUEL 	OIL •  

Miami 

Florida 5.7% $ 	1. $ 	3. $ 	2. 

New Orleans 

Louisiana 5.9 8 26. ***'ti  
Houston 

Texas 5.9 1. 21. **Id  

Atlanta 

Georgia 6_0 18. -35- 30_ 
San 	Francisco 

California 5.9 16 49. ****  

Ft Worth 
Texas 6.0 11. 47. 22. 

Louisville 

Kentucky 6.0 23 53. 48. 

St 	Louis 
Missouri 6.0 27. 51.  72. 

Seattle 
Washington ton  6.0 33 30. 45. 

Boston 
Massachusettes 6.7 62. 51. 62.  

Chicago 
Illinois 6.7 47. 144. 76.  

Spokane 
Washington 6.7 53. 41. 74. 

Caribou 
Maine 6.8 **** 112. 106. 
Duluth 

Minnesota  6.8 79 143. 98. 

Glasgow 
Montana 6.8 29 83. 86.  

Based on utility rates in effect August 19 76 

TABLE 41 



57 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 2.00 

GEOGRAPHIC 

LOCATION 

c/n SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS* 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS 

W/ FUEL 	OIL •  

Miami 
Florido 8.2% $ 	1. 5. 2. 

New Orleans 

Louisiana 8.1 11. 36. **** 

Houston 

Texas 8.1 2. 28. **** 

Atlanta 

Georgia 8.1 25. 47. 41. 
San 	Francisco 

California 8.1 22. 68 ►  
**** 

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. 

Boston 
Massachusettes 8.9 83. 68. 82. 

Chicago 
Illinois 8.9 63. 191. 101. 

Spokane 
Washington 8.9 71. 55. 99. 

Caribou 
Maine 8.9 **** 148. 140. 

Duluth 
Minnesota 8.9 104. 189. 129. 

Glasgow 
Montana 8.9 38. 109. 113. 

* Based on utility rates in effect August 19 76 

Zone I 

Zone II 

Zone III 

Zone 1V 

Zone V 

TABLE 42 

77 

39 
AREA = 3000 	sq. ft. 



58 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE = 3.00 

GEOGRAPHIC 

LOCATION 

0/ SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS  
. 

WI FUEL 	OIL 

M iam i 

Florida 11.0% $ 	1. $ 	7. $ 	3. 
New Orleans 

Louisiana 10.6 15. 46. **** 

Houston 
Texas 10.5 3. 37. **** 

Atlanta 
Georgia 10.3 32. 60. 52. 

San 	Francisco 
California 10.7 2_9_. 9A1__ **** 

Ft Worth 
Texas 10.4 32. 82. 19. 

LOUISVIlle 

Kentucky 10.2 39. 90. 82. 

St 	Louis 
Missouri 10. 2 46. 129_ 86 
Seattle 

Vvoshington 10.4 57. 52. 80. 

Boston 
Massachusettes 11.3 105. 87. 104. 

Chicago 
Illinois 11.3  79. 241. 128. 

Spokane 
Washington 11.3 90. 70. 175 

Caribou 
Maine 11.2 **** 186. 175. 

Duluth 
Minnesota 11.2 131. 237. 167. 

Glasgow 
Montana 11.2 47. 136. 142. 

'Based on utility rates in effect August 19 76 

TABLE 43 

39 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

77 

AREA = 3000 	sq. ft. 



ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 4.00 

GEOGRAPHIC 

LOCATION 

, SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS` 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL .  

Miami 
Florida 13.8% $ 	1. $ 	8. $ 	4. 

New Orleans 
Louisiana 13.1 18. 57. **** 

, 
Houston 

Texas 12.9 3. 45. **** 

Atlanta 
Georgia 12.6 39.  73. 64. 

San 	Francisco 
California 13.2 35. 111. **** 

Ft Worth 
Texas 12.7 40.  100. 47. 

Louisville 
Kerrtucky 12.4 48. 109. 100. 
St 	Louis 
Missouri 12.4 55. 148. 105. 

Seattle 
Vvashington 12.7  

13.8 

70  

128. 

63.  

105. 

97.  

127. 
Boston 

Massachusettes 

Chicago 
Illinois 13.6 96. 291. 154. 

Spokane 
Washington 13.6 108. 84. 151. 

Caribou 
Maine 13.5 **** 223. 211. 
Duluth 

Minnesota 13.4 157. 286. 195. 
Glasgow 
Montana 13.4 57. 164. 170. 

* Based on utility rates in effect August 19 76 

TABLE 44 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

59 
77 

39 
AREA = 3000 	sq. ft. 



60 
90 

45 
AREA = 4000 sq. ft. 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R - VALUE=1. 00  

GEOGRAPHIC 

LOCATION  

% SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 
HEAT`  

ANNUAL SAVINGS 

WI RESISTANCE 
ANNUAL SAVINGS  

WI FUEL 	OIL .  

Miami 
Florida 3.8% 0 . $ 	3. 2.  

New Orleans 

Louisiana 3.8 7. 23. **** 

Houston 

Texas 3.8 1. 19. **** 

Atlanta 
Georgia 3.8 16. 3L 27.  

San 	Francisco 
California 3.8 VI. 45  **** 	 
Ft Worth 

Texas 3.8 17. 42. 20.  
Louisville 
Kentucky 8 ______3, 20. 46 43. 
St 	Louis 
Missouri 3.8 24.  63. 45. 
Seattle 

Washington 3.8 29. 26.  41 
Boston 

Massachusettes 4.2 55. 45. 54. 
Chicago 

Illinois 4.2 41. 126. 67. 
Spokane 

Washington 4.2 47. 36. 65. 
Caribou 
Maine 4.2 **** 97. 92. 
Duluth 

Minnesota 4.2 69. 124. 	. 85. 
Glasgow 
Montana 4.2 25.  72. 74. 

* Based on utility rates in effect August 19 76 

Zone II 

Zone III 

Zone IV 

Zone V 

Zone I 

TABLE 45 



90 
61 

I 

45 
AREA = 	4000 	sq. ft. 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING 	R -VALUE= 2.00 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

0.", SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL SAVINGS 

W/ NATURAL GAS *  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

W/ FUEL 	OIL' 

Miami 
Florida 6.3 $ 	1. $ 	5. $ 	2. 

New Orleans 

Louisiana 6.3 12. 38. **** 

Houston 

Texas 6.3 2. 31. **** 

Atlanta 

Georgia 6.3 	 

6.3 

 	_at_ 

24. 

51.  

74. 

44.  

**** 
San 	Francisco 

California 

Ft Worth 
Texas 6.3 27. 69. 33. 

Louisville 
Kentucky 6.3 34. 76. 70. 
St 	Louis 
Missouri 6.3 39. 104. 73. 
Seattle 

Washington 6.3 48. 43. 67. 
Boston 

Massachusettes 7.0 90. 74. 89. 
Chicago 
Illinois 7.0 68. 206. 109. 

Spokane 
Washington 7.0 77.  

**** 

60. 

160. 

107. 

151. 
Caribou 
Maine 7.0 
Duluth 

Minnesota 7.0 112. 204. 139. 
Glasgow 
Montana 7.0 41. 118. 122. 

* Based on 	utility 	rates in 	effect 	August 	19 76 

TABLE 46 



45 

62 
90 

AREA = 4000 	sq. ft. 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 3.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS *  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT ` 

ANNUAL SAVINGS 

WI FUEL 	OIL'  

Miami 
Florida 

8.0 $ 	1. $ 	7. $ 	3. 

New Orleans 

Louisiana 8.0 15. 49. **** 

Houston 

Texas 8.0 3. 39. **** 

Atlanta 

Georgia 8.0 34.  65. 56. 

San 	Francisco 
California 80 30. 94. **** 

Ft Worth 
Texas 8.0 35.  87. 42. 

Louisville 
Kentucky 8.0 43. 97. 89. 

St 	Louis 
Missouri 8.0 49. 132. 93. 

Seattle 
Washington 8.0 61. 55. 85. 

Boston 
Massa.chusettes 8.9 	114.  

86.  

97. 

94.  

262.  

76. 

113.  

139.  

136. 

Chicago 
Illinois 8.9  

8.9 
Sookane 

Washington 

Caribou 
Maine 8.9 **** 203. 192. 

Duluth 
Minnesota 8.9 143. 260. 177. 

Glasgow 
Montana 8.9 52. 150.  155. 

* Based on utility rates in effect August 19 76 

TABLE 47 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



63 

90 

ONE STORY RECTANGULAR 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 4.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM  

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS` 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

VW FUEL OIL` 

Miami 
Florida 

9.3 $ 	1. $ 	8. $ 	4. 

New Orleans 
Louisiana 

9.3 18. 57. **** 

Houston 
Texas 9.3 3. 45. *lc** 

Atlanta 
Georgia 9.3 39. 75. 65. 

San 	Francisco 
California 9.3 35. 109. **** 

Ft Worth 
Texas 9.3 40. 101. 48. 

Louisville 
Kentucky 9.3 

9.3 

49. 

57. 

112. 

153. 

103. 

108. 
St 	Louis 
Missouri 

Seattle 
Vvashington 9.3 71. 64. 98. 

Boston 
Massachusettes 10.3 132. 108. 131. 

Chicago 
Illinois 10.3 100. 303. 161. 

Spokane 
Washington 10.3 113. 88. 157. 

Caribou 
Maine 10.3 **** 235. 222. 

Duluth 
Minnesota 10.3 166. 301. 205. 

Glasgow 
Montana 10.3 60: 173. 179. 

Zone I 

Zone II 

Zone II 

Zone IV 

Zone V 

Based on utility rates in effect August 1976 

TABLE 48 

AREA = 4000 	sq. ft. 
45 



90 

45 

64 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 1.00 

GEOGRAPHIC 

LOCATION 

c's SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL 	SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS 

WI FUEL 	OIL S  

Mlomi 

Florida 5.5% $ 	1. 4. 2. 
New Or leans 

Louisiana 5.8 10. 32. **** 

Houston 

Texas 5.8 2. 26. **** 

Atlanta 

___Georgia 5.9 23. 44. 

61. 

38. 

San 	Francisco 
California 

Ft Worth 
Texas 

5.7 20. **** 

5.9 23. 59. 28. 
Louis,ille 
KentucLy 5.9 

 6.0 

29. 

34. 

67. 

 91. 

61. 

 64. 
St 	Louis 
Missouri 

Seattle 
Washington 5.9 41. 37. 57. 

Boston 
Massachusettes 6.6 78. 65. 78. 

Chicago 
Illinois 6.7 60. 182. 96. 

SpoLann 

Wrk,htngton 6.7 68. 53. 94. 

cor,h(p, 
Maine ___ 6.7 **** 142. 134. 
Duluth 

mi,,,, ,,,10 6.7 100 182. 124. 

monlona 6.7 36. 105. 109. 

• Baseci on utility rates in effect August 1976 

TABLE 49 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



65 

90 

45 AREA = 4000 	sq. ft. 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 2.00 

GEOGRAPHIC 

LOCATION 

. SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS H  

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL' 

Miami 
Florida 7.9% $ 	1. 6. $ 	3. 

New Orleans 

Louisiana 7.9 14. 44. **** 

Houston 

Texas 7.9 2. 36. **** 

Atlanta 
Georgia 8.0 31. 59. 51. 

San 	Francisco 
California 7.9 27. 85.  **** 

Ft Worth 
Texas 8.0 37.. 80 38: 

Louisville 
Kentucky a.0 39. 89. 82. 

St 	Louis 
Missouri 8.0 46. 122. 86. 

Seattle 
Washington 8.0 56. 50. 78. 

Boston 
Massachusettes 8.9 105. 86.  104. 

Chicago 
Illinois 8.9 79. 242. 128. 

Spokane 
Washington 8.9 90. 70. 126. 

Caribou 
Maine 8.9 **** 188. 178. 

Duluth 
Minnesota 8.9 133. 241. 164. 

Glasgow 
Montana 8.9 48. 139 144. 

*Based on utility rates in effect August 1976 

TABLE 50 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



66 
90 

45 
AREA = 4000 sq. ft. 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 3.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS• 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

WI FUEL 	OIL .  

Miami 
Florida 10.6% 1. 8. $ 	4. 

New Orleans 
Louisiana 10.3 18. 58. **** 

Houston 
Texas 10.3 3. 46. **** 

Atlanta 
Georgia 10.2 40. 76. 66. 

San 	Francisco 
California 10.4 35. 111. **** 

Ft Worth 
Texas 10.2 41. 103. 49. 

Louisville 
Kentucky 10.1 50. 113. 104. 
St 	Louis 
Missouri 10.1 58. 155. 109. 
Seattle 

Washington 10.2 72. 65. 100. 
Boston 

Massachusettes 11. 3 133. 110. 132. 
Chicago 

Illinois 11.2 100. 306. 162. 
Spokane 

Washington 11.2 114. 88. 159. 
Cariboo 
Maine 11.2 **** 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 



67 

ONE STORY RECTANGULAR 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE=4.00 

GEOGRAPHIC 

LOCATION 

 SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS *  

ANNUAL SAVINGS 

MRESISTANCE 

HEAT *  

ANNUAL SAVINGS 

Wq FUEL 	OIL *  

Miami 
Florida 13.3% 2. $ 	10. $ 	5. 

New Or leans 

Louisiana 12.7 22. 71. **** 

Houston 

Texas 12.6 4. 57. **** 

Atlanta 

Georgia 12. 4 49.  92. 80, 
San 	Fr ancisco 

California 17.8 44. 138. **** 

Ft 	Vv'orth 
Texas 12.5 50.  125. 60. 

Louisville 
Kentucky 12.3 60. 137. 126. 
St 	Louis 
Missouri 12.3 70. 188. 133. 
Seattle 

Washington 12.5 88. 79. 122. 
Boston 

Massachusettes 13.7 162. 133. 160. 

Chicago 
Illinois 13.6 121. 370. 196. 

Spokane 
Washing to n 13.6 137. 107. 192. 

Caribou 
Maine 13.5 **** 285. 269. 
[Muth 

Minnesota 13.5 201. 364. 248. 

Glasgow 

Montana 13.4 72. 209. 217. 

Zone I 

Zone II 

Zone III 

ZoneIV 

Zone V 

* Based on utility rates in effect August 19 76 

TABLE 52 

90 

AREA = 4000 	sq. ft. 45 



68 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R - VALUE = 1 

GEOGRAPHIC 

LOCATION 

 SAVINGS FROM 

CARPET  HIP ING 

ANNUAL HEATING 

ANNUM 	SAVINGS 

W/ NATURAL GAS• 

Aro4uAl 	stoilrIGs 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

Wil 	FUEL 	OIL .  

M ion- 
F I o ■ 	,dr, 3.5% $ 	0. $ 	2. $ 	1. 

Nn"' Or I 0,,,, 

L n1.1 	i 	0,0 3.5% 4. 1?. 
o r s , ,, n 

14.x ris 3.5% 1. 9. 

A.I ,,,,-) 
Ge, y o 3.5% 8. 15. 13. 

Sun 	F, rin , 	sr a 

r oLinrn , l 3.5% 7. 23. 

Ft 	VV. ^ r 1 H 

Tf. s qs 3.5% 8. 21. 10. 

i_, 	,11,,  
leenfu(k y  3.5% 10. 23. 21.  

S. 	I, 	'711 	C 

tA 	'iCU 	ri 3.5% 12. 32. 22. 

rp-,,II, 
v.,,,A, 	rl'' 	V,11 3.5% 15. 13. 20. 

l' ,AC' 	, J , 	k U 	0  ''F'' 3.8% 27. 22. 

-1 63. 

27. 

33. 
i 	r fly 

HI-, 3.8% 21. 

3.8% 23. 18. 33. 

/o,,,,, 3.8% 49. 46. 

HI, 	i ■ 
3.8% 34. 62. 42. 

3.8% 12. 36. 37. 

Bus ■JcI on utilit y  rates in effect 	August 1976 

TABLE 53 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

52 

26 

52 

AREA= 2000 sq it 

4 	 26 



69 
52 

t 
AREA= 2000 sq It 	 26 

••11-- 26 -PI 

52 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE = 2 

GEOGRAPHIC 

LO LOCATION 

" SAVINGS CRON\ 

C AR PE I DURING 

ANNUAL HEAPING 
 

ANNUAL 	T,AVIN(,c, 

W/ NATURAL 	GAS. 

Ar 	 II1j1" 	51' VIN GS 
W./ R ESISTANCE NCE 

HEAT 

ANNUAL SAVIr.1( ) S 

W( FUEL 	OIL 

Miarnr 
Flonda 5.7% $ 	0. $ 	3. $ 	1. 

r..}p, 0 , 1 „,,,, 

lo,Jisrnno 5.7% 6. 1 . 9. 
Hr,y1,-,-, 

Texas 5.7% 1. 15. 

hriro 

Georgia 5.7% 13. 25. 22. 

Son 	r,,,,,,-, 
(ardor, 0 5.7% 12. 37. 
FI 	w- ril) 

Tr'Ao ,, 5.7% 14. 34. 16. 

HIS , Wo 

KenIucle 5.7% 17. 38. 35. 
5, 	totio, 
mo,,o,,,, 5.7% 19. 52. 37. 

',no, 
vvo,lunt i vw 5.7% 24. 22. 33. 

me 	cow ,gtes 6.2% 45. 37. 44. 

( 	,,- 	ry(,,, 

iihr101 6.2% 34. 103. 55. 

1 6,, 
w4,,hinc i tr>1) 6.2% 38. 30. 53. 

mom, 6.2% 80. 75. 

i'vL ■ mi, 	•olf, 6.2% 56. 102. 70. 

1■A‹ oorm 6.2% 20. 59. 61. 

'Based on utilit y  rotes in effect August 19 76 

TABLE 54 



   

70 

  

52 

   

   

    

    

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 3 

GEOGRAPHIC 

LOCATION 

- SAVINGS c ROM 

CARPET  OUR ING 

NC, ANNUAL HEAT IN 

ANNUAL 	SAVINGS 

\NJ NATURAL 	GAS• 

ANNUAL 	SAVINGS 

WI RESISTANCE 
HEAT • 

ANNUAL SAVING 5  

WI FUEL DC  

mo, 
Hof dn 7.2% $ 	1. $ 	3. $ 	2. 

r•Ir- orl„,n, 
Lous,,0 7.2% 8. 24. 

Te.C1> 7.2% 1. 20. 

MI ,.3.0 ❑ 

1_,.eC 	(pa 7.2% 17. 32. 28. 

Snn 	F ,  (,nc, 	it.)  
(alforca 7.2% 15. 47.  

H 	/./- 	,I, 

7.2% 17. 44. 21. 

Lo 	rV,IIP 
Kentucky 7.2% 21. 48. 44. 

Ss 	Lo" ir, 
7.2% 25. 66. 47. 

,--)I'lp 

\AoF nclIc. 7.2% 31. 28. 42. 

Mc, 	0 , h)e ■ tes 7.9% 57. 47. 56. 

C I r 	cngr r 

HI 	r()I ,  7.9% 43. 131. 69. 

',( 	,„ 	•. 

	

\,..., „o„,,L , 	r, 7.9% 49. 38. 68. 

',~r, 	11 ,  7.9% 101. 96. 

m 	nit t (Cif! 7.9% 72. 130. 89. 

NA,, , ,, , ,,, 7.9% 26. 75. 78. 

Based on utility rates in effect August 1976 

TABLE 55 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



52 • 71 

J 

AREA 	2000 sq ft 
26 

 

52  

 	26 	--1.1 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING 	R -VALUE = 4 

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 
CARPET DURING 

ANNUAL HEATING 

ANNUAL  ANNUAL SAVINGS 

W/ NATURAL GAS' 

SAVINGS 

WI RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

micm, 
Florida 8.4% $ 	1. $ 	4. $ 	2. 

New Orleans 

Louisiana 8.4% 9. 28. 

Houston 

Teas 8.4% 2. 23. 

AtInnto 

Georc.io 8.4% 20. 37. 32. 

San 	Fr ancisLo 
California 8.4% 17. 54. 

Ft 	Wc_ rrli 

Texas 8.4% 20. 51. 24. 

Louisville 

Kentucky 8.4% 25. 56. 51. 

St 	Louis 

Missoiei 8.4% 29.  77. 54. 

Seattle 

War,frieri ton 8.4% 35. 32. 49. 

Boorn 
Mossachuretles 9.2% 66. 54. 65. 

c k,,,,,,cy, 
IIIHDis 9.2% 50. 152. 80. 

wid, ,, Ipo, 9.2% 56. 44. 79.  

C 	c? r , I ,  0 ■ 1 
Maine 9.2% 117. 111. 

Dirlutli 
Minnesota 9.2% 83. 150. 102. 

la , goirr. 
Moritona 9.2% 30.  87. 90. 

Based 	on 	utility 	rates 	in 	effect 	August 	1976 

TABLE 56 



26 AREA= 2000 sq ft 

	 26 

72 
52 

52 

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 1 

GEOGRAFHIC 

LOCATION 

RAviNcs FROM 

CARPET DURING 

ArirmAi HEATING 

ANNUAL 
	

SAVINGS 

\,y/ NATURAL 	GAS 

ANNUAL 	SAYI ■ Jc, 

W/ PEr, ISTANCE 

HEAT' 

ANNUAL 	SAvIrir'S 

`4, 1 	FUEL 	OI L 

hAqr,  

HC,,drl 
6.1% $ 	0. $ 	3. 1. 

Nn, or Ipn, 

LO, 	$ 	 In 6.2% 6. 20. 

H 	H1 ,- ,  

TPrr 	s 
6.2% 1. 16. 

A'Irr , 1 

(---,,-- 	0 ,  6.2% 14. 26. 23. 

Son 	Fr °•„ <(° 

( nhic 	r 	CI 
6.2% 12. 38. 

Toxqc 6.2% 14. 36. 17. 

l'Pr-.1 	r.i, 6.2% 18. 40. 36. 

" 	 r 	t, 6.2% 20. 54. 38. 

6.2% 25. 23. 35. 

6.8% 47. 39. 46. 

1 ,, 	 0 	< 6.8% 35. 108. 57. 

1 	, 6.8% 40. 31. 56. 

6.8% 84. 79. 

6.8% 59. 107. 73. 

6.8% 21. 62. 64. 

BoY1 on u[ilitv rute ,, in f!ffect 	August 19/6 

TABLE 57 



52 73 

I 
 

i 52 

AREA= 2000 sq 	ft 

--/f--1---T 

26 

.41--- 26 	--1.1  

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING 	R -VALUE 	= 	2 

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

^,, SAVINGS FROM 

C ARPET  DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GA5 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 6  

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miam 
Florida 8.8% $ 	1. $ 	4. $ 	2. 

New Orleans 

Louisiana 8.5% 9. 28. 
Hou -, , cn 

Texas 8.5% 2. 22. 
Atlanta 

Georgia 8.3% 19. 36. 31. 
San 	Fr ancisco 

California 8.6% 17. 53. 

Fr 	Wc r t I-, 
Texas 8.4% 19. 49. 23. 

Louisville 

Kenrucky 8.3% 23. 53. 49. 
St 	Louis 
Missouri 8.3% 27.  73. 51. 

Seattle 
Vvosking ton 8.4% 34. 31. 47. 

f3c, 	ton 
Mossachuelfes 9.1% 63. 51. 62. 

Cfacago 
Illinois 9.0% 47. 143. 76. 

Spokar). , 
 Wmh.vc)n 9.0% 53. 41. 74 

(,,,i3O0 
M aino 9.0% 110. 104. 

D"1`1, 

Minnesoin 9.0% 78. 141. 96. 

( -710, 9 0.., 
Montana 8.9% 28.  81. 84. 

* Based 	on 	utility 	rotes 	in 	effect 	August 	1976 

TABLE 58 



_ 52 

AREA= 2000 sq ft 

	 26 -•••1 

52 

26 

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 3 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS- 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT 

ANNUAL SAVINGS 

WI FUEL 	Oft .  

M , am 

Florida 11.9% $ 	1. $ 	5. 2. 

Nnv, 	Or IPcins 

Louisiana 11.1% 11. 36. 
Hnki 	1 ,-, 

Te=ns 11.0% 2. 28. 

,'ulonin 

6ec,922  10.7% 24. 46. 40. 

Sim 	In nor, , ro 
California 11.3% 22. 70. 
Fr 	VI- ,th 

1Pxos 10.7% 25. 62. 30. 

Kent„,-<< y  10.5% 30. 68. 62. 

, 	Lou, 

Ml-,o,,, i 10.5% 34. 92. 65. 

sp,,ttin 
\t , c01 nqTon 10.8% 44. 40. 61. 

Mr] 	,och , J,cfles 11.5% 79. 65. 79. 

ch,r,,q0 
Illinois 11.4% 59. 180. 95. 

,,, 	( 	rlr ,, ` 

W ■ 	11 	, 1(1 to 	1 11.4% 67. 52. 94. 

(ord,, 
M 	1 	,),, 11.2% 138. 130. 

I)„1,, ,  

rom” , 01, 11.2% 97. 176. 120. 

khrW0,1,. 11.2% 35. 101. 105. 

Based on utility rates in effect August 19 76 

TABLE 59 

74 



75 
52 	 

ONE STORY ELL SHAPED 

CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE = 4 

GEOGRAPHIC 

LOCATION 

" 	SAVINGS FROM 

CARPE T DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

Ni NATURAL GAS* 

AT !HUAI 	SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SA,/ ILic, S 

Wf FUEL 	OIL 

M Iam , 

Flan 	dn 15.0% $ 	1. $ 	7. $ 	3. 

ri,..., 0, leans 

Lnu,sion. 13.8% 14. 45. 
H ,  k 	ton 

Texas 13.5% 2. 35. 
Atlanta 

(-_-, (pa 13.0% 29. 56. 48. 

San 	Fr anc,<io 
California 14.0% 28. 87. 
Fi 	VV 	Hi, 

Tpxos 13.1% 30. 76. 36. 

L 	), 	• ,,,11, 
1-prouci<,,  12.7% 36. 82. 75. 
; ■ 	Lew, 

t,A 	(-Uri 12.7% 42. 112. 79. 

`,c1 , E 	ntlt,,r1 13.3% 54. 48. 75. 

8,tnn 
WIC 	SCICIM 	ettes 13.9% 96. 79. 95. 

C 	I( nan 
Ilh ,  afs 13.7% 71. 217. 115. 

' 1)( 	rir , ■ • 

W, 	n(ttnt 13.7% 81. 63. 113. 
(„1,,,,, 
•.,, 13.5% 165. 156. 
n ■ I og 4, 

Mfnr 	solo 13.5% 117. 212. 144. 

Mor“onc 13.4% 42. 121. 126. 

'Based on utility rates in effect August 1976 

TABLE 60 

26 

52 

___ill111-  

AREA= 2000 sq ft 

26 



76 
64 

32 AREA= 3000 sq ft 

64 
32 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARP1TING R-VALUE = 1 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

- 
ANNUAL 	SAVINGS 

W/ NATURAL GAS• 

ANNUAI 	SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miami 
Florida 3.7% 0. $ 	2. 1. 

New Orleans 

Louisiana 3.7% 5. 18. 
Hour 

Teas 3.7% 1. 14. 
Atlanta 

i  Ge org a 
3.7% 12. 23. 20. 

San 	Fr oncisco 
California 3.7% 11. 34. 

Ft Wc , th 

Texas 3.7% 12. 31. 15. 
Low;,,Ilip 

Kentuck y  3.7% 15. 35. 32. 

Sr 	Louis 
MI5SOW- I 3.7% 18. 48. 34. 
Seattle 

Washington 3.7% 22. 20. 31. 

Bniitinn 
Massachusettes 4.0% 41. 34. 41. 

CTicnao 
Illinai, 4.0% 31. 94. 50. 

5F 	1 Ill , ' 

W:101,(1 tor; 4.0% 35. 27. 49. 
( nr+c)u 
MOInr, 4.0% 73. 69. 

1-.) , 	1,0 ,  

M , r -Inos')!0 4.0% 51. 93. 64. 
(_ , 1,, , (1,, 

Montana 4.0% 19. 54. 56. 

'Based on utility rates in effect August 19 76 

TABLE 61 



64 

- 64 

AREA= 3000 sq ft 

.41--- 32 --Pi 

32 

77 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE = 2 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

Wf NATURAL GAS 

ANNUAL 	SAVINGS 

WI PE',HTANcE 

HEAT• .  

ANNUAL SA V INGS 

Wf  FUEL 	OIL 

Miami 

Florida 
6.0% $ 	1. $ 	4. $ 	2. 

N ew  Orleans 

Louisiana 6.0% 9. 29. 

Houston 

Texas 6.0% 2. 23. 

Allq ,lio 

Georgia 6.0% 20. 38. 33. 
sar, 	Danc,sro 

Califolnia 6.0% 18. 55. 
F1 	VJnrth 

Texas 6.0% 20. 52. 25 
Lo u lsville 

Kentucky 6.D% 25. 57. 52. 
St 	Loins 

Missouri 6.0% 29. 78. 55. 

Seattle 
Washin g ton 6.0% 36. 33. 50. 

Boston 

Mos'ockuselles 6.6% 67. 55. 67. 
Chicago 
Hnois h 6.6%  51. 155. 82. 

5 1 ,0;,,,, 
Washington 6.6% 57. 45. 80. 

(c1r;1 , () Li 

Mann 6.6% 120. 113. 

Duhah 
Minnesota 6.6% 84. 153. 104. 

(-_-,I;s9,-.... 
Anononc, 6.6% 30. 88. 91. 

*Based on utility rates in effect August 1976 

TABLE 62 



78 
64 

AREA 3000 sq ft 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPbTING R-VALUE = 3 

GEOGRAPHIC 

LOCATION 

' 	SAVINGS FROM 

rAR 0 ET DUPING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL 	SAVINGS 

V4 RFSISTANCE 

HEAT' HEAT 

ANNUAL SAVINGS  

FUEL 	01: 

Miomi 

Tio,,rin 7.6% $ 	1. 5. 2. 

NI ,,,,  orio„n, 
HUI C (Inn 7.6% 11. 37. 
H , ,,,,,,, 

r- 0 5 7.6% 2. 29. 
A.1-3 ,H1 

Georcia 7.6% 25. 48. 42. 

f 	01,f0,,,,a 7.6% 
S, ' n 	Hrinc 	sco 

 

22. 70. 
Ft 	li.- 	' , It 

T ,-,, 7.6% 26. 66. 31. 

,,, ,,t_ci, ,,,  7.6% 32. 73. 67. 

',, 	, il'i 7.6% 37. 99. 70. 
'Pritlio 

•,i,,,, 	riqt , r) 7.6% 46. 41. 64. 
5-, 	r,.,, 

h',,, 	'cl,h,,(Hles 8.4% 85. 70. 85.  
,, ( ,,q,, 

1 1 11 , , 8.4% 65. 197. 104. 

ioncl 	. 	7, ■ 8.4% 73% 57. 102. 

, 	, 	1, 
8.4% 152. 144. 

8.4% 107. 195. 133. 

,,,,,, 	r 	I ( ' , 0 8.4% 39. 112. 116. 

'Based on utility rotes in effect August 19 76 

TABLE 63 



64 
79 

--- 

AREA 	3000 sq ft 1 	32 

64 
32 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING 	R -VALUE = 4 

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS• 

ANNUAL SAVINGS 

VW RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Mianti 
Florida 8.8% $ 	1. $ 	6. $ 	3. 

New Orleans 

Louisiana 8.8% 13. 42. 
Houston 

Texas 8.8% 2. 34. 
Atlanta 

Georgia 8.8% 29.  56. 49. 
Son 	FiancisiO 

California 8.8% 26. 82. 
Ft Werth 

Texas 8. -8% 30.  76. 36. 
Louisville 
Kentucky 8.8% 37. 84. 77. 
St 	Louis 
Misouri 8.8% 43. 115. .81. 

Seattle 
Vvashinalon 8.8% 53. 48. 74. 

(los lOn 

MOSSOChUSPIteS 9.7% 99. 81. 98. 
Chicago 

Illinois 9.7% 75. 227. 121. 

s-4m,c 
Washington 9.7% 84. 66. 118. 

(_00,.. 
Mane 9.7% 176. 166. 
Duluth 

Minnesota 9.7% 124. 225. 154. 
c,10, 9 ,-,,, 
Montana 9.7% 45. 130. 135. 

*Based on 	utility 	rates in 	effect 	August 	19 76 

TABLE 64 



AREA= 3000 sq ft 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

80 

ONE STORY ELL SHAPED 

CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 1 

GEOGRAPHIC 

LOCATION 

"L SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS. 

ANNUAL SAVINGS 
" 

WIt RESISTANCE 

HEAT . 

ANNUAL SAilrics 
,mil 	FUEL 	OIL 

Miomi 
FlorIdo 5.9% $ 	1. $ 	4. $ 	2. 

N ,,,,,  Or leans 

Louisiana 6.0% 8. 27. 

1-1,,,, ion  
Texas 6.0% 1. 22. 

Arlar,ta 

Georgic) 6.1% 19. 36. 31. 

San 	Ft anc.sco 
Cali f ar nia 6.0% 16. 52. 

F 1 	Wr: • t k 
Texas 6.0% 19. 49. 23. 

La 	j'sville 
Kentucky 6.1% 24. 55. 50. 
Sr 	Lows 
Mossou , i 6.1% 28. 75. 53. 

Sea'tle 
\AvaOlinciton 6.0% 34. 31. 47. 

mcnsachu,ote5 6.7% 64. 53. 64. 

c k , cago 
Illinois 6.8% 49. 149. 79. 

spok,,,,, 
w,,o)In g  Ion 6.8% 55. 43 77. 
(1,10, 
A o ,, 1 ,„) 6.8% 116. 109. 

r.,1,1th 

Mineesola 6.8% 82. 148. 101. 

(.71,0. 
Humana 6.8% 30. 86. 89. 

Based on utilit y  rates in effect August 19 76 

TABLE 65 



81 
64 

AREA 3000 sq ft 

32 --$.1 

	I  

64 

32 

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 2 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAYINGS 
m  NATURAL GAS 

ANNUAL SAVINGS 

VVI RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

Wi FUEL 	OIL .  

M lom i 

Florida 8.4% $ 	1. $ 	5. $ 	2. 
Nr•ks,  0, leans 

Louisiana 8.3% 12. 37. 
Houston 

Texas 8.2% 2. 30. 
Atlanta 

Georgic; 8.2% 26. 49. 42. 

Son 	Francisco 
California 8.3% 23. 72. 
Ft 	Wr:r ■ 11 

Texas 8.2% 26. 66. 32. 
Louvdie 
Kentucky 8.1% 32. 73. 67. 
St 	Lours 

Missouri 8.1% 37. 100. 71. 
Seattle 

Noshing Ion 8.2% 46. 42. 64. 

Mossochu3Pues 9.0% 86. 71. 85. 
Chicago 

minors 9.0% 65. 198. 105. 
SpOk(Irlfs 

W(1 -,[ 1 , 1(1 !OF) 9.0% 73. 57. 103. 

rn r il , ou 

Mo.n o 8.9% 153. 144. 
Dtdk,,i, 

mmnecoio 8.9% 108. 196. 133. 
( -4,1, g • 
M011 Clrla 8.9% 39. 113. 117. 

Based on utility rates in effect August 1976 

TABLE 66 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



64 - 
82 

AREA 	3000 sq  ft 32 

64  

-4- 32 	--PI 

ONE STORY ELL SHAPED 

CONCRETE SLAB CONSTRUCTION 

CARPETING 	R -VALUE = 3 

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

6FOGRAIHic 

LOCATION 

SAVINGS FROM 

CARPET  DOR ING 

Ar.4r1UAl HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

ArTAIJA[ 	.SAVINGS 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVING S 

Wi 	FUEL 	01'.. 

mio, 
fl,,,do 11.3% $ 	1. 7. 3. 

N, , , 	Or IP n , ) ,  

Hmslono 10.8% 15. 49. 

i«, 10.7% 3. 39. 
,"01,1,0,-) 

( _, e ,--Acilo 10.5% 33. 63. 54. 

Son 	Fr rific,rn 
( all for ma 10.9% 30. 94. 
Ii 	Vir 	• I I, 

ie.c] s 10.5% 34. 85. 41. 

l'Pril 	ic. r  10.3% 41. 93. 85. 

' 	1 c ■.,c 

M. ,, cor 1 10.3% 47. 127. 90. 

- r-, -)tt 	l e  

V. (,, ,,!v rvr_.r, 10.6% 60. 54. 83. 

MO ,, 0 OW C Iles 11.4% 109. 90. 108. 

C. i , . ,  cly.) 
11 1  !no's 11.3% 82. 249. 132. 

Sp<4(11 , ■ ` 
VV , r1)1 ,, q ion 11.3% 93. 72. 130. 

(nr.i,,, 
mum,, 11.2% 192. 181. 

ml,,,,,olci 11.2% 135. 245. 167. 

m(mta,,, 11.2% 49. 141. 146. 

Based 	on 	utilit y 	rates 	in 	effect 	August 	19 76 

TABLE 67 



83 

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 4 

CACY;RA PH IC 

I OCAT It-FN 

' 	5AvIt-Ar,c 	FIrtn^A 
- 

r CARPET DUR ING 

A ,  itJIJAL 	HEATIFJ(7 

Af,tftJA[ 	SAVINGS 

W/ 1FATIIRAI 	GAS. 

ANNITJAI 	SAVINGS 

W/ REcISTANCE 

HEAT . 

ANNUAL SA ,  IrJes 
W/ FUEL 	OIL •  

Mourn 

[1 ,-, 	,A, 14.2% $ 	1. $ 	9 . ¢ 	4. 
tAo'v 	OFIP ,in 

.^" "n"" 13.3% 19. 60. 

13.1% 3. 47. 

no- r 	ii i2.8% 40. 76. 66. 

; 	n 	F 	0 	0 
, n 	'0 	0 	3 13.5% 37. 117. 
If 	,:. 	,,,, 

Ti- 	)4,1 12.8% 41, 104, 49. 
L, 	,,I 	P 

Kr 	ky 12.5% 50. 113. 103. 
Si 	1 	,, 

12.5% 58. 154. 109, 
c.,0.1 , -, 

 v, ,k, ,,w 	n 12.9% 73, 66. 102. 
R 	,- 

/,'( 	n1 	F 	it 13.8% 

13.7% 

132.  

99, 

109. 

301. 

131.  

160. 
, , i ,,,,, 	, 

13.7% 112. 87. 156. 
( 	, 	, 
M HI 0 13.5 230. 218. 
i 	,,,I1 

Mr 	, ) ,,, c1c1 13.5% 162. 295. 201. 

m,""", inn , 13.4% 58. 169. 175. 

Zone I 

Zone H 

Zone HI 

Zone IV 

Zone V 

'Based on ulility rates in effect August 1976 

TABLE 68 

64 

AREA= 3000 sq ft 

	 32 

32 

64 



73 

1 	 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CAkPLTING R -VALUE = 1 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

C ARPET DURING 
- 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

w/ NATURAL GAS• 

ANNUAL 	SAVINGS 

WI RESHIANCE 
HEA T . 

Ar.i' ,JUAI 	SAVI'JC, j 

W/ FUEL 	Olt  ' 

Fiend, 3.8% $ 	0. $ 	3. $ 	2. 

Npw 0,1 P (1 , 1 ,, 

LOUISICIna 3.8% 7. 23. 

Te .ns 3.8% 1. 19. 
A hlon , n 

(3eororo 3.8% 16. 31. 27. 

Son 	Fr cv-111 ,,r0 

Col 1 f or n 	cl 3.8% 14. 45. 
Ft 	'N ,.- 	III )  

T ,  x a s 3.8% 17. 42. 20. 

l our... , 1Ln 

Kentucky 3.8% 20. 46. 43. 
sr 	LoH;s 
i',A 	,,-,ouri 3.8% 24.  63. 45.  

Sporir 
vvosk,,,qt,n 3.8% 29. 26.  41. 

mcs•a(huc,, , es 4.2% 55. 45. 54. 

Ck,cq, 
ill,,,,,, 4.2% 41. 126. 67. 

SpoH-t• 
Vioshtnq tn, 4.2% 47. 36. 65. 

( 	Or 	■ I)(,t, 

M(IIIIr 4.2% 97. 92. 

ry,1„0, 
r..■ ,,,,, ,,t( 4.2% 69. 124. 85. 

mowono 4.2% 25.  72. 74. 

Based on utilit y  rates in effect August 1976 

TABLE 69 

Zone H 

Zone III 

Zone IV 

Zone V 

Zone I 

73 

84 

36 AREA= 4000 sq ft 

	 36 



              

85 

 

7, 

AREA= 4000 sq ft 	36  

73 
36 

  

  

  

  

  

               

               

               

               

               

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE= 2 

GEOGRAPHIC 

LOCATION 

..-. 	SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 
HEAT  

ANNUM 	SAVINGS 

W/ RESISTANCE 

• 

ANNUAL SA. ..l'AG S 

wt FUEL 	OIL 

Mai 

Florida 6.2% $ 	1. $ 	5. 2. 
New Orleans 

Louisiana 6.2% 12. 38. 
Hoi,s i in n 

 Teti as 6.2% 2. 2 31. 
Atlanta 

Georgia 6.2% 27. 51. 44. 

San 	Fr anciscc 
California 6.2% 24. 74.  
Ft 	Vic 'AI, 

Texas 6.2% 27. 69. 33. 
L ouisyille 
Kentucky 6.2% 34. 76. 70. 
St 	Lours 
Missouri 6.2% 39. 104. 73. 

Seattle 
Vyasltingion 6.2% 48. 43. 67. 

Itla,la , 
 Massachusetles 6.8% 90. 74. 89. 

Ckicago 
iilir-101, 6.8% 68. 206. 109. 

so“- 
ww,iii,von 6.8% 77. 60. 107. 
(°,1,0,, 
N1(1 , r1r. 6.8% 160. 1 151. 
1) , IIi101 

mJ,,,,,soto 6.8% 112. 204. 139. 

( , Inspn, 

mon ■ a n a 6.8% 41. 118. 122.  

Based on utility rates in effect August 1976 

TABLE 70 



73 
86 

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARP LTING R-VALUE = 3 

GEOGRAPHIC 

LO( ANON 

SWINGS FROM 

CARPET DURING 

ANNUAL HEATING ANNUAL 

AN NUAL 	SAVINGS 

Vvi NATURAL GAS 

Arjr MI' L 	SAVINGS 

VW RESISTANCE 

HEM . 

ANNUAL SA.0 ^-r; S 

W/ 	FUEL 	011_  

."Ainr 

Fl_,. 	do 7.9% 1. 7. 3. 

r ,i,,orrpo), 
L co smr n 7.9% 15. 49. 

- r. 7.9% 3. 39. 

(),. 	ci ,,, 7.9% 34.  65. 56. 

Sw-, 	F 	nn , ,sr 0 
( 	oil 	orri 	n 7.9% 30. 94. 

Fr 	' J 	.H 

1.,,x0, 7.9% 35.  87. 42. 

l_ ,-) , 	, 	li. 
1, ,, ,i, , ,, 7.9% 43. 97. 89. 

s , 	[ ,-r, 
m 	,,,,, 7.9% 49. 132. 93. 

',,, IhrHI') ,  7.9% 61. 55. 85. 

m, 	u."1L , P"r5 8.7% 114. 94. 113. 

Iiii,,,, 8.7% 86. 262. 139. 

(1  ( Hu, 
,',. 	 PI L, 	“ 	(111 8.7% 97. 76. 136. 

t 	ir 	} 	01 

M() I r 8.7% 203. 192. 

P 	1,0, 
Mn , rclo 8.7% 143. 260. 177. 

c.1( < 0,, 
McrliOnc) 8.7% 52. 150. 155. 

Based on utility rates in effect August 19 76 

TABLE 71 



•I 73 
87 

AREA= 4000 sq ft 

	 36 

3  

ONE STORY ELL SHAPED 

WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 4 

GEOGRAPHIC 

LOCATION 

% SAVINGS FROM 

LAPPET    DUR 1 NG 

ANNUAL HEATING 

ANNUAL L 	SAVINGS 

W/ NATURAL GAY  

ANNUM 	SAVINC'S 

Wi RESISTANCE     
HEAT • 

ANNUAL SSAVINGS 

W/ FUEL 	OIL .  

Mn 

Florid() 9.1% $ 	1. $ 	8. $ 	4. 

Ni - cii.,,,,, 
.r-ul,,, , , a 9.1% 18. 57. 

H.:,, 9.1% 3. 45. 

, ,e , ,,,, ] ,0 9.1% 39. 75. 65. 

S(Ir, 	Fr 	, ,r)c,,r 0 

( 	 ,i1 1 	rOf 	r,,r1 9.1% 35. 109. 
Ft 	V,/, 	 .H 

9.1% 40. 101. 48. 

H,.c.,11,, 
Kentuck y  9.1% 49. 112. 103. 

S' 	Louis 
ml,,,, 9.1% 57. 153. 108. 

',."111,-, 
(1' Lirlq1c , , 9.1% 71. 64. 98. 

B , 
mnr. 	,,, 	11LP 	fe, 10.1% 132. 108. 131. 

IlL , ,, 10.1% 100. 303. 161. 

;,;‘,,,,, 
\Acio,-.1,, 10.1% 113. 88. 157. 

10.1% 235. 222. 

t) 	,1„o. 
t. ,,,,,,,,m 10.1% 166. 301. 205. 

;,,,,,, , ,,,r, 10.1% 60. 173. 179. 

* Bused on utility rates in effect August 1976 

TABLE 72 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

73 



73 	
-el 	

88 
r° 

1 
,--- ,ir r  

AREA= 4000 	sq ft 36 

73 ---p--F 	1 	i  

 	36 --Id 

1 	I 

ONE STORY En SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING 	R -VALUE = 1  

Zone 	I 

Zone 	II 

Zone III 

Zone IV 

Zone V 

GEOGR A F'+ 1,-_ 

[nCATICN 

 SAVINGS FROM 

CARPET 	DIIR INr; ' 
ANNUAL HEATING 

At ji,„4" / 	s A i ir4 r,,.. 

• v.// NATURAL 	C, A. 5 

AULI 1  IA! 	cf, ',11' ,'n3 

\A;i PE ,H ,.,IA Nr F 

HEAT' 

Ar l, ii IA! 	(,A .  , 	, 

W if 	FUEL 	OIL' 

m,,,,,. 
Fir, 	d - 5.7%  

5.9%  

5.9% 

$ 	1 . 

11.  

2. 

4.  

34.  

27. 

2. 
No, Crr 1, nr) ,  

Lc.-, ,, ; , (gro 

	

Hr 	. 	, „ 

	

I 	.1'1,, 

oec,,,,, • t°. 

5.8% 

24. 

20. 

45.  

64. 

39 
SfIrl 	Fr 	;•r1,- 	(co 

(C1110' ,, (1 

Fr 	V.' , :r 0) 
Te... ,  5.9% 24. 61. 29. 

(Pi ,, ,,c, ,,, 6.0% 30. 69. 63. 

6.0% 35. 94. 67. 

V.0 ,1 1 	r,Tr,ri 5.9% 43. 39. 59. 
R 	■ -, 

Moy,a. HI ,P1,es 6.7% 81. 67. 81. 

IlL7,-, 6.7% 62. 188. 100. 

6.7% 70. 54. 27 
(urd,e, 
MClinr, 6.8% 147. 139. 
(Thii.li , 

 MInnescOG 6.8% 103. 188. 128. 

m,,, , ,, , n 6,8%. 37. 108. 112. 

'Based 	on 	utility 	rates 	in 	effect 	August 	1976 

TABLE 73 



73 

73 
89 

AREA 4000 sq ft 

	 36 

36 

ONE STORY ELL SHAPED 

CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE = 2 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

FP ,OM 
 SAVINGS 

Wi NATURAL GAS 

ANNUAL SAVINGS 

VV,( RESISTANCE 

HEAT 

ANNUAL SAy !NG 5 

Wi FUEL 	OIL 

Miarn 
Florida 8.1% $ 	1. $ 	6. $ 	3. 

New Or leans 

Louisiana 8.1% 14. 46. 
Houston 

Texas 8.1% 3. 37. 
Atlanta 

Georgia 8.0% 32. 61. 53. 
San 	Francisco 

California 8.1% 28. 89. 
F1 	V✓csih 

Texas 8.0% 33. 83. 40. 
Louisville 
Kentucky 8.0% 41. 92. 85. 
St 	Louis 
Missouri 8.0% 47. 126. 89. 
Seattle 

Washington 8.1% 58. 52. 81. 
B os ie.n 

Massachusettes 8.9% 109. 89. 108. 
Chicago 

Illinois, 8.9% 82. 250. 132. 
spokonf ,  

wo,hin,.., h:,,, 8.9% 93. 72. 130. 
(,,rihoo 

Mann 8.9% 194. 183. 
Didsoh 

Minnesota 8.9% 137. 248. 169. 
c;10 ,,,g ,-..w 
Montana 8.9% 49. 143. 148 

Based on utility rates in effect August 1976 

TABLE 74 



90 

36 
AREA= 4000 sq ft 

36 
73 

ONE STORY ELL SHAPED 

CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE = 3 

GEOGRAPHIC 

LOCATION 

 SAVINGS FRGro' 

ANNUAL. HEATING 

CARPET DURING 

 ANNUAL 	SAVINGS 
WI NATURAL GAS. 

ANNIum_ SAVINGS 

W/ RESISTANCE 

HEAT • 

ANN'. 
	SAvINGS 

WI FUEL 	OIL .  

M,or, 

Flo'. ,cla 10.9% $ 	1. $ 	8. $ 	4. 

N ,' ,  Odeon, 

towsmoo 10.5% 19. 60. 
Fir-, 	ion 

'ex°, 10.4% 3. 48. 

A'im,t, 

Geo, w , 10.3% 41. 79. 68. 

Son 	FtC,11,,10 
Calrfarnia 10.6% 37. 116. 

F1 	V..' ,_ ink 

Texas 10.3% 42. 107. 51. 

KerlucLY 10.2% 52. 117. 107. 

Sr 	Lc ns 

M , ', 	r, ori 10.2% 60. 160. 113. 

Sp,,tt6. 

v,ashinci l,,, 10.4% 75. 67. 104. 

Ma >achu,eltes 11.4% 138. 113. 137. 

Chiroqo 
Illino,, 11.3% 104. 316. 167. 

vv , , 	6 ,, (I Ion 11.3% 117. 91. 164. 

(,,,i'm 
Mn„„ 11.2% 243. 230. 

n , 	(,[6 
mu,,•,,i, 11.2% 172. 311. 212. 

(,10 , q,w 
montunn 11.2% 62. 179. 186.  

* Based on utility rates in effect August 19 76 

TABLE 75 



9 1 rw________ 73 

73 

36 
AREA ,  4000 sq ft 

.41-- 36 

ONE STORY ELL SHAPED 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 4 

GEOGRAPHIC 

I ()CATION 

SAVINGS FROM 

(7 A R. PET DURING 

ANNUAL HEAT ING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS• 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT' 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Micro, 
Florida 13.7% $ 	2. $ 	11. $ 	5. 

N ,,,,,, Or Ipoos 

Ioursiono 13.0% 23. 74. 
Hnu 	gin 

re.ns 12.8% 4. 59. 
Aldo''
c.ear q ,,, 12.6% 50. 96. 83. 

Son 	it (311C ,, , 0 

Calif or nio 13.1% 46. 144. 
Fi 	v. ,,,o, 

Te.,, ,, 12.6% 52. 130. 62. 

Lo,! .,!1,, 
 Kentu ckt 12.4% 63. 142. 130. 

St 	Ln1,,, 

m,,o,,,i 12.4% 73. 194. 137. 

Sp,itio 
v. (36:nq ton 12.7% 91. 82. 127. 

MC' SU!110 ot e , 13.8% 167. 137. 166. 

CkiroT) 
UH,olf, 1 3. 6% 125. 381. 202. 

•,,,,,k,,,,. 
',,, ,, (Iton 13.6% 142. 110. 198. 

(fl'11,01, 
M(Ii00 13.5% 293. 276. 

DA.0 ,  
Mmr,,,,,010 13.5% 206. 375. 256. 

/0(_)iltano 13.4% 74. 215. 223. 

* Based on utility rates in effect August 19 76 

TABLE 76 



92 82 

82 

	
AREA= 5000 sq ft 
	

4 1  
41 

ONE STORY ELL SHAPED 

COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 1 

Zone I 

Zone II 

Zone III 

ZoneIV 

Zone V 

GFOGRAPHIC 

LOCATION 

 SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANEJUAI 	SAVINGS 

W/ NATURAL GAS` 

ANFIIIA! 	SAYINr,, s 

W/ RE c ICTANCE 
HEM". 

ANNUAL 	SAIINC7.;  

'NM 	FUEL 	OIL' 

Mimi 

FI or Ho 5.8% $ 	1. $ 	5. $ 	2. 

Np 	°Herm, 

L0'31510,0 6.0% 12. 40. 

re, 6.1% 2. 32. 
At In -ti 

Geo ,  Tc 6.2% 29. 54. 47. 

Son 	F, -.or 	,, ,- o 
Collior n lc 6.0% 24. 76. 

Ft 	'lir rib 

Texas 6.2% 29. 73. 35. 

Kenluc;<y 6.2% 36. 83. 76. 

S , 	Lows 

/....1,5,c..)[,ri 6.2% 42. 113. 80. 

sr-:+ii, 
v.,, 	1110,:l t00 6.1% 51. 46. 71. 

Ma=snch.1,0tes 7.0% 97. 80. 97. 

c),,,On 
Ili 	1 	nc -is 7.1% 74. 226. 120. 

Spok,, , , 
W(1.-,11 ,1(p,, 7.1% 84. 65. 117. 

(.61 , 01J 
M
0

0100 7.1% 177 167. 

D', , 10'h 

M ,InPSO ' CI 7.1% 125. 226. 154. 

1 , ■ ',g, M 	r,,, 

nl(Ir1(1 7.1% 45. 131. 136. 

'Based on utility rates in effect August 1976 

TABLE 77 



93 re-- 82 

AREA= 5000 sq ft 

82 

41 ---11 

ONE STORY ELL SHAPED 

COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 2 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS* 

ANNUAL SAVINGS 
' 

W/ RESISTANCE 

HEAT . 

ANNUAL SAy'iNC; S 

W/ FUEL 	OIL .  

Miami 
Florida 8.3% $ 	1. $ 	7. $ 	3. 

New Orleans 

Louisiana 8.3% 17. 55, 

Houston 

Texas 8.3% 3. 44. 

Atla-ro 

Georgia 8.4% 39. 73. 64. 

San 	Fl rmcicco 
California 8.3% 34. 105. 

Ft Worth 
Texas 8.3% 39. 99. 47. 

Louisville 
Kentucky 8.4% 49. 111. 101. 

St 	Loins 
Missouri 8.4% 57. 151. 107. 

Seattle 
VvasLunc3 ton 8.3% 69. 63. 96. 

Bo:, Irn 

MoSs.achetteS 9.4% 130. 107. 129. 

CIncogc 
Illinois 9.4% 99. 301. 159. 

F.,;,-1,,,,,, 
Wo',k; nci t on 9.4% 112. 87. 156. 

Carikou 
Mame 9.4% 234. 221. 

Duluo, 
mnf‘e,ola 9.4% 165. 299. 204. 

(,'Hipnw 

Wionlo ,in 9.4% 60. 172. 179. 

Based on utility rates in effect August 19 76 

TABLE 78 

Zone II 

Zone III 

Zone IV 

Zone V 



git 

ONE STORY ELL SHAPED 

COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 3 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

'Olt NATURAL 	GAS6 

ANNUAL 	SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL SAVINGS 

W/ FUEL 	OIL 6  

M ■ on- I 

Porl(!ri 11.1% $ 	2. $ 	10. $ 	5. 

Nnw Orlenn ,  

LCU ,1010 10.8% 22. 72. 

Hc , onn 

iexos 10.8% 4. 57. 
Atio , to 

(.2e 3 ,  q a 10.7% 49. 94. 81. 
Scn 	riar‘c ■ sro 

(_011fornio 10.9% 44. 138. 

Ft 	Wc•ILI 
Texos 10.7% 51. 127. 61. 

Kentucky 10.6% 62. 141. 129. 

St 	lows 

N..11y,o,ri 10.6% 72. 192. 136. 
`),(;!Ile. 

V,ochington 10.7% 89. 80. 124. 

tv10-.0(1-,,,, , ttes 11.9% 165. 136. 164. 

ckiccq, 
Wino• 11.9% 125. 380. 201. 

Spl, w) , 

 V,/(i on 11.9% 141. 110. 197. 

( f1 , 1 , 0, 

M,1111,` 11.8% 294. 277. 

D1, 
,,,,,1 11.8% 207. 376. 256. 

(d,,(1,, 
Montoya 11.8% 75. 216. 224. 

`Based on utility rotes in effect August 1976 

TABLE 79 

Zone 1 

Zone II 

Zone HI 

Zone IV 

Zone V 

82 

41 

82 

AREA 5000 sq ft 

	 41 



95 

ONE STORY ELL SHAPED 

COMMERCIAL CONSTRUCTION 

CARPETING R-VALUE = 4 

GFr)GRAF-Ili -  

LOCATION 

,- SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS- 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

M ■ ,: 10 , 1 

riOricfci 13.9% $ 	2. 12. 6. 

Li, Ori, c ,, 

truHl[] ■ -■ n 13.4% 28. 88. 

1,,,, ,, 13.2% 5. 70. 

i-e, , , 1 1(1 13.0% 60. 115. 99. 

.,:n 	F ,  nr ,-,,  0 

roltiotn,0 13.5% 54. 170. 
Ft 	VirrO) 

Ie.cis 13.1% 62. 155. 74. 

K.,,I.(1,,, 12.9% 75. 171. 156. 
-S! 	1C ) 11 	t 

M , Se711'1 12.9% 87. 	' 233. 165. 

,-...,,,or, 
,/ 	Hir,;;; 	; 13.1% 109. 98. 151. 

R- 	1.-1 
14.5% t 0(1 , r1r).i 	,0,f2S 201. 165. 199.  

111,,,,,, 14.3% 151. 459. 243. 

-,[ 	(.1.,,, ,  
\,,,,,,,,,,;,-, 14.4% 171. 133. 238. 

M,1111 14.2% 354. 334. 

[ilk 	01 

14.2% 249. 452. 309. 

4,..4,, , ,,,,,, 14.2% 90. 260. 270. 

Zone I 

Zone H 

Zone ill 

Zone IV 

Zone V 

Based on utility roles in effect August 19/6 

TABLE 80 

82 

AREA= 5000 sq ft 

	 41 

41 

82 



96 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R - VALUE = 1.00 

GEOCI.;? A r!-I IC 

PDC ATION 

 SAVINGS FROM 

r AR PET DUR INC 
'' 

ANNUAL HEATING 

ANNUAI. 	̀-.,AVi rit-T-S 

VI/ NATURAL 	GAS •  

Al. ljljA 	')AVI"GS 
 

"ii 	RE -`:' 1 	-1,1' NCE 
HEAT 6  

	

ANNU 	I 	SA'../11(":, `-, 

'41 	FUEL 	CIL .  

N 

Florid° 2.0% 0. 1. 1. 
0, l„,,, 

2.0% 3. 9. 

le tris 2.0% 0. 7. 
..\,1„,,,, 

2.0% 6. 12. 10. 

Sr)r, 	F, a, , .:( o 
Coll‘orn,o 

L . 5. 17. 

Fr 	VI' 	r I HI 
Tex(3, 2.0% 6, 16, 7. 

KewJci" 2.0% 8. 17. 16. 

S 	1._OU•C 

2.0% 9. 24. 17. 

.C_, 	r] ttI ,?. 

2.0% 

2.3% 

11. 

20. 

10. 

17. 

15. 

20. Mu ,. 	 ,- ko - t•tes 

1111,0, 2.3% 15. 47. 25. 

Wr1 ,1-vrIci Ion 2.3% 17. 14. 24. 

(.,, , ,0, 
2.3% 36. 34. 

() ,,I ■ , ' 	 i 
NOrtw:nici 2.3% 26. 47. 32. 

(..;!mclow 
Montana 2.3% 	. 9. 27. 28. 

*Based on utility rates in effect August 19 76 

TABLE 81 



97 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 2.00 

GEOGRAPHIC 

LOCATION 

', SAVINGS FROM 

CARPET DURING 
 ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS• 

fA --iNIJAt 	SAVINGS 

WI RESISTANCE 

HEAT 

ANNUM sAvir\IG s  

WI 	FUEL 	OIL *  

M ICIM I 

Florida 3.4% $ 	O. $ 	2. $ 	1. 

New Orleans 

Louisiana 3.4% 5. 14. 
Hon.Ltaa 

lexas 3.4% 1. 12. 
AtIonla 

Geor g ia 3.4% 10. 19. 16. 
San 	Fr ancl,co 

California 3.4% 9. 28. 
Ft 	 ✓orif, 

Taxa!, 3.4% 10. 26. 12. 
L,,,,,,,,Ii e 

 Kentuck y 3.4% 13. 29. 26. 
St 	Louis 

Missouri 3.4% 15. 39. 28. 
Seattle 

Washington 3.4% 18. 16. 25. 

mossochu,,,,„ 3.7% 34. 28. 33. 
CI , ,cfl q ,-) 

illino,, 3.7% 25. 77. 41. 
Si ,(1“1 ,-, r, 

 Ww, li i n q 10 ri 3.7% 29. 22. 40. 
Car' ho , 

 Mr11 nr ,  3.7% 60. 56. 
Dliluth 

Minnr,ola 3.7% 42. 77. 52. 

Mon lc T)0 3.7% 15. 44. 46. 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

`Based on Oiloy rates in effect August 1976 

TABLE 82 



39 

39 

9 8 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 3.00 

Zone I 

Zone II 

Zone Ill 

Zone IV 

Zone V 

(L,Lr)(-,R AM IC 

LOCATION 

SA,. I r•,1( , c, 	FROM 

I APPf T 	DI 1p ING 

Ahlr Rini 	HEATI NG; 

AN NIJAI. 	SAVIrIG,, 

/NATURAL 	GAS 

I\N'ILAI 	St, .'ir 1 --. S 

WI PF`Iii'NCE 
HEAT ' 

,i  ANNUL SA 	Ir- JCS 

W" ! 	FUEL 	OIL 

,'A , a m 
F 1 	' ,, d ,  4.3% $ 	0 . $ 	3. $ 	1. 

rd,, 0, !, , ,, 

L, , 	 , ! 0 nc, 4.3% 6. 18. 

4.3% 1. 15. 

7 4.3% 13. 24. 21. 

( 	(11 	1. ∎ 1 	n i0 4.3% 11. 35. 

71XN ,  4.3% 13. 33. 16. 

fr , n ■ 	rk 4.3% 16. 36. 33. 
'--0 	tr-, ,, 

4.3% 19. 50. 35. 

4.3% 23. 21. 32. 

Y 	J 	r 	, 	It•, 4.8% 43. 35. 42. 

H „,- 4.8% 32. 98. 52$ 

v,., 	i 	i t 	r 	 (1 	()11 4.8% 3E. 	 28.  

76. 

51.  

72. k, ∎ ,, 	,), 4.8% 
O', d 
I' I•' 	 ,' n 4.8% 	 

4.81 

54.  

19. 

97.  

56. 

66. 

58. 

'Based on utility rates in effect August 19 76 

TABLE 83 



Zone I 

Zone H 

Lone III 

Zone IV 

Zone V 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE = 4.00 

GEG -IR A PH IC 

VD( Al IC)N 

SAVINGS FROM 
I AR RE T DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

/kr INUA I. 	SAVINGS 

V■if RESISTANCE 

HEAT' 

ANNUAL SAVING S 

wt FUEL 	OIL' 

FIc ■ 	Icl 	1 4.9% $ 	0. $ 	3. $ 	1. 
Nr.N Or 1Pe,  ri 5 

L n 	s ono 4.9% 7. 21. 
II, 	,, ,--1 

T.Ikr1S 4.9% 1. 17. 
All• 	, ta 

C..ortila 4.9% 15. 28. 24. 

San 	Fr or ( 	rt'l 

( 	al 	1 or n , n 4.9% 13. 41. 

Ft 	v., 	ru h 

1.,.o' 4.9% 15. 38. 18. 

L 	, 	,11(0 

( (- 111Jr. k 4.9% 18. 42. 39. 

S. 	Lows 
",..', 	,,,, 4.9% 21. 57. 41. 

`, t 
„ t , Ip 

'hi 	111 	(I r , ,n 4.9% 27. 24. 37. 

B 	, , 

Ma, 	a , k),, 	f 	No-, 5.5% 49. 41. 49. 

■ Iii, 	ni 5.5% 37. 114. 60. 

\A, 	,:l 	n, 	( 	(1 5.5% 42. 33. 59. 

((1r 	,,U 

M I 	III 5.5% 88. 83. -  

I) 	Cr 	'1 

	

(. ,11nr1 , 	;0(,-, 5.57- 62. 113. 77. 

M 	, f 	t(11(1 5.5% 22. 65. 67. 

• Based on ulility rates in effect August 19 76 

TABLE 84 

99 



100 

TWO STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE ,  1.00 

  

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

'-', 	SAVINGS FROM - 
CARET    DURING 

ANNUAL HEALING 

ANNUAL 	SAVINGS ANNUAL 
 

W/ NATURAL 	GAS' 

S.A.:1Ni,',  ' 
W/ RESISTANCE 

HEAT ' 

ANNIIAL 	SA ,i'NcIS 

W/ 	FUEL 	011. * 

M lam 

Fl o 6 cIo 3.5% $ 	0. $ 	2. $ 	1, 
New Or le grit. 

1 OWSiOrIC 3.5% 5. 15. 
H,,,,,, ,,,, 

rey.,-, 3.5% 1. 12.  
Atl,, ,, , a 

Geotcuu 3.6% 10.  20. 

 28. 

17. 	 
in 	Fr fin.- t sr 0  

Cull 1 or n la 3.5% 9. 
F, 	\vv, r ■ li 

Tex.-,s 3.6% 11.  27. 11.. 
low, ,,, dle 

I<,erotict,y 3.6% 13.  27.  30. 
Si 	Louis 

Vcs', c):2 ,  3.6% 15.  41. 29. 
Se,,,, , ip 

v,,,,,i,m,v,), 3.6% 19. 17.  26. 

t.',,,, 	,,,,[,,,,-,,,-,-, 4.0! 35. 

26. 

29 

80. 

3s- 

43. 
Ckic,-, 9 ,-, 

111,,,c),-, 4.0% 

Wy,I).-H1r)11 4.0% 30. 23. 42 
(n r , L ou 
M(IMP 4.0% 62. 59 
I -Y.101, 

Mmi,csrocl 4.0% 44. 80. 54 
C , Icr.q0 ,, 
tvir)r)!(,,,,-; 4.0% 16.  46. 48. 

Based on utility rates in effect August 19 76 

TABLE 85 



     

101 

 

39 

 

      

 

T 

   

      

TWO STORY SQUARE 

CONCRETE SLAB CONSTRUCTION 

CARPETING R-VALUE= 2.00 

GEOGRAPHIC 

LOCATION 

^i', 	SAVINGS FROM 

(TARRET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS 

ANNUAL SAVINGS - 
Wif RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

W/ FUEL 	OIL .  

Miami 
Florida 5.0% $ 	0. $ 	3. $ 	1. 

Nrw Orleans 

Louisiana 4.9% 6. 20. 

Houston 

Texas 4.9% 1. 16. 

AlianIa 

Georgia 4.8% 14. 27. 23. 

San 	Fr anC. kr-0 
COM Or1110 4.9% 13. 40. 

Ft 	Wc: r t k 

Texas 4.8% 14. 36. 17. 

L ,) , , , ,, Il e  
Kerluck ,,, 4.8% 17. 40. 36. 

Si 	loins 
Missouri 4.8% 20. 54. 38. 

Seattle 
VV(Yil nr:1 V), 4.8% 25. 23. 35. 

f3 , ,! 

M(35 , 00)W,etteS 5.3% 47. 38. 46. 

Chicago 
Illinois 5.3% 35. 107. 57. 

Sf Al (11f' 

Wnkington 5.3% 40. 31. 55. 

(_,,,,ho, 
ma,,, 5.3% 82. 78. 

Didotii 
Minnesota 5.3% 58. 105. 72. 

(;1c1 , , ci n, 
Maroana 5.2% 21. 60. 63. 

* Based on utility rates in effect August 1976 

TABLE 86 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



102 

TWO STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 3.00 

(-r4 	4. ,c),,A 	■ i ic 

I , )( A:HON 

c).,' JirJr. ,, 	FROM 

r ARFF T 	IVRINC, 

Al 	', 1 1A1 	HEA'Ir., , , 

MJNI lAl 	SA\i ILK'S 

..',// NATURAL 	GA5. 

r)r n JAI 	y, /It jr- ,  

v,/ pEcTQ,TANCE 

HEAT' 

Arti.., 1 	SA. VJG 5 

v ,,,./ 	FLEL 	OQ.' 

f 	r 	i 6.8% $ 1. $ 	4. A 	2^ 

t 1{ 	, 	0 ,  1 ,̀ , 	1 ,  

t 	Jr) n 6.4% 8. 27. 

6.3% l. 21. 

- 	, 6.2% 18. 34. 30. 

' 	, 	■ C r,r 	r 	1 6.5% 17. 52. 

,,, 6.2% 18. 46. 22. 

. 6.1% 22. 50. 46. 

m 	, 	, 6.0% 26. 69. 49. 

6.2% 33. 29. 45. 

R 	, 
1,.' 	,,I ■ 	'''' 6.7% 59, 49. 59. 

ci 	,,, 	I 
ill, 	o, 6.7% 44. 134. 71. 

v^,'. 1, 	,, 6.7% 50, 39. 70. 

, 6.6% 103. 

_ 

97. 

p 	,i ■ 

6.6% 72, 132, 90. 

6.6% 26, 75. 78. 

Based on ulchly rates in effect August 19/6 

TABLE 87 

Zone I 

Zone III 

ZoneIV 

Zone V 



    

103 

39 

 

     

     

TWO STORY SQUARE 

CONCRETE SLAB CONSTRUCTION 
CARPETING R -VALUE = 4.00 

Cirr)r,P A PH lc 

LOCATION 

, SAVINGS FROM 

(- A P FF T DARING ING 

ANNUAL HEATING 

ANNITAI 	SAVINGS 

`NI NATURAL 	GA S• 

ANN" IAL 	c" H.I C'S 

Vvi RESISTANCE 

HEAT . 

ANNUAL CA i INC 3 

WI 	FUEL 	OIL S   

M , r; ,,, ■ 

Fl or 	ri,-; 8.6% $ 1. $ 	5. $ 	2. 

ri, , 	0 ,1 Prin ,  

HUISIr11,1 7.9% 
H,, 

	
On 

10. 33. 

,,,.., 7.8% 2. 26. 
A?le- ] 	0 1 

C001'11 ❑ 7.5% 22. 42. 36. 

Son 	Fr r•1 , 	, ro 

(all 	Irprn 	a  8.0% 21. 65. 

Ft 	."..,, 	H 
TF ,  x n 7.6% 22. 57. 27. 

,- 	. 	fl lo•  

KrnlucL., 7.3% 27. 61. 56. 

S• H, s  
ti,,, 	ro 7.3% 31. 83. 59. 

',Ivo ,I,r, r1 .,), 7.6% 40. 36. 56. 

M,,, 	(o) ,,,,h--, 8.2% 72. 59. 71. 

cl.,, ,,,,,  
111,,,,, 8.0% 53. 162. 86. 

',,,,ir 	■ • 

Wri 	11 , ),1 	If,r, 8.1% 60. 47. 84. 

( 	1r 'I• on 
Mr]Itio 7.9% 124. 117.' 

vh,,,,,o,, 7.9% 87. 158. 108. 

Mn;;,,„., 7.9% 31. 90. 94. 

'Based on utility rates in effect August 19 76 

TABLE 88 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 



GEOGRAPHIC 

lOCATION 

SAVINGS FROM 
' 

CARPET DARING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

, Ail NATURAL 	GAS' 

AtiLrJHAI 	SAVILLi7iS 

wi REIciTANCE 

HEAT .  

Ar ,ThiLvi 	7,Ai,,Hri“;i7,. 

vvi 	FUEL 	OIL .  

micirn r 
Floc icia 2.1% $ 0. $ 2. 1. 

t`Jr,..., 	Orleans 

lows,c,,a 2.1% 4. 12. 

Han 	a n  

ier,ns 2.1% 1. 9. 

Mla n f a  

Georgia 2.1% • 15. 13. 

San 	F1 oncir.co 
California 2.1% 7. 23. 

Fi 	Vic r i h 
Texiri ,., 2.1% 8. 21. 10. 

Htiicvillp 

Kenluck 2.1% 10. 23. 21. 

Sr L o w, 

m.!:,c,,,1 2.1% 12. 32. 22. 

iSieqt ∎ le 
',/sminnqta.r. 2.1% 15. 13. 20. 

27. 22. 27. 

Cl'ic!":C3Q 

Illinois 2.4% 21. 63. 33. 

sp6cr,r, 
Wor.hinci Ion 2.4% 23. 18. 33. 

r.clr 	, i , c)il 

Mrrnr, 2.4% 49. 46. 

D,11,0 

to,,,,,c,,, 2.4% 34. 62. 42. 

trAonform 2.4 12. 36. 37. 

' Based on utility rates in effect August 19 76 

TABLE 89 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R - VALUE = 1.00 

Zone 

Zone II 

Zone III 

Zone IV 

Zone V 



TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 2.00 

GEOGRAPHIC 

t OCAT ION 

SAVINGS 	 - SAVINGSFROM

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVIN G S 
W/ NATURAL GAS• 

r, 	A ..Nut., 1 	SAVINInS 

W/ RESISTANCE 

HEAT . 

ANVJUt 1 	SA v irJr-., 

W/ FUEL 	OIL .  

Mlam; 
F I ar iria 3.5% $ 0. $ 	3. $ 	1. 

New Odeon, 

'i_ouv,iana 3.5% 6. 19. 

Hous ∎ cn 

Texas 3.5% 1. 15. 
Atlanta 

Geor g ia 3.5% 13. 25. 22. 

Son 	FI an c ,,c o 
California 3.5% 12. 37. 

Fr 	Wr rtk 

Texc. 3.5% 14. 34. 16. 
ton, ,,,nhe 

Kentucky 3.5% 17. 38. 35. 

Sr 	[0,tit. 
mit,-,aut-i 3.5% 19. 52. 37. 

Seattle 

V., ashinriton 3.5% 24. 22. 33. 

Mos:ochusnitet, 3.9% 45. 37. 44. 

C+Iccao 
Illinois 3.9% 34. 103. 55. 

Sp1-`4 (1'1(' 
W(11  111C] tOrl 3.9% 38. 30. 53. 

,c_orthou 
Mr), nr• 3.9% 80. 75. 

i), , latt, 
me,,,,ato 3.9% 56. 102. 70. 

nlo ,.0,...., 
Montana 3.9% 20. 59. 61. 

Based on utilit y  rotes in effect August 1976 

TABLE 90 



106 

45 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R-VALUE= 3.00 

C EOGRANII" 

LOCATION 

Sil ✓ ,r1;_S 	rpr)n,A
• 

CARPET 	L) 1PIrlr, 
- 

Ari ritjAL 	HEATING INC; 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

A'''llitAl 	SAVINGS 

wj PEc, ISTANCE 

HEAT • 

ANNUALSAJIrJG S 

S \A/ 	FUEL 	OIL 

/' ,A 	I riir 	 I 

I ' 	 d/7 4.5% $ 1. $ 3. 2. 

N^,.., 	(), 	,,,, 

4.5% 8. 24. 

Ti,,, 
4.5% 1. 20. 

Anin 

C.) , ' ,- 	(pu 4.5% 17. 32. 28. 

Su, 	F, 0 1, , 	( 0 

( 	(ilir or ,-1,0 4.5% 15. 47. 

p ,,,,,, 
1 ,  ,o ,  4.5% 17. 44. 21. 

h , ,n. 	,r1., 4.5% 21. 48. 44. 

Si 	[fl 	, 	, 
- , 	-, 4.5% 25. 66. 47. 

,,%,,i 	,,,-, 4.5% 31. 28. 42. 

57. 47. 56. 

i ii 	,,,,, 5.0% 43. 131. 69. 

v,i, 	k,,,,, I , 	,,, 5.0% 49. 38. 68. 

10,1 	111 5.0% 101. 96.. 

n 	1,,1 
iv,,,,,,,,,, 5.0% 72. 130. 89. 

M In I ono 5.0% 26. 75, 78. 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

Based on utilit y  rotes in effect 	August 1976 

TABLE 91 



45 
107 

45 

AREA =4000 sq. ft. 

TWO STORY SQUARE 
WOOD FLOOR CONSTRUCTION 

CARPETING R -VALUE = 4.00 

(4-,  A , ,R.t 	o 1r 
M(ATInti 

SAviNr,; 	P ,--)/,," 

rARrEi CURING 

AtvAUAl 	HEATINC ,  

Ar.IrtuAl 	sAvIr..s 
• 

14 NATUPAl 6A5 

ANYAI,41 	5.tv,, r1r,s 

V4 PFc157/NCE 
HEAT .  

A NI'JUM 	SA, INC, 5 

. W/ FUEL 	CIL 

, .1 	-n 
, 	,. 	i  5.2% $1. $4. . 

Nr , 	 (), I r r 	, 

5.2% 9. 28. 

r. 	, 	rl 5.2% 2. 23. 

A 	I 	■ 	, 

s ` _id, 5.2% 

 5.2% 

20. 

 17. 

37. 

54. 

32. 

(cI 	•,- 	nin 

5.2% 20. 51. 24. 

',"/ «4 5.2% 25. 56. 51. 

co 	t 	, 
5.2% 29. 77. 54. 

5.2% 35. 32. 49. 

m , 	,,t) 	. w, 5.8% 66. 54. 65. 

cI 	, 	q  

	

i H , 	I 	 r) 5.8% 50. 152. 80. 

\ \ 	I 	k 	, l(i 	' 5.8% 56, 44. 79. 

( 	, 	1 
5.8% 117. 111.- 

o 	, 	li 
5.8% 83. 150. 102. 

/ 	'1 	I 	',I 	In 5.8% 30. 87. 90. 

'Based on utility rates m efHo August 19/6 

Zone II 

Zone III 

ZonelV 

Zone V 

Zone I 

TABLE 92 



108 

TWO STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R - VALUE=1.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

(- A R P E T 	r)URINC-' 
ANNUAL HEATING 

- ANNUAL 	SAVI'JC7S 

W/ NATURAL 	GAS' 

ANNUAL I 	Cik`.,  ir )(---s 
- 

V( i?H;rtkr,,iiE 
HEAT' 

4'.., ,,Jll ,', L 	SA. 	'1" s 

W( FUEL 	cii: 

"nirfmi 

Pafida 3.4% $ 0. $ 2. $ 1. 

N,-..., or H,,,, 
Louisiana 3.5% 6. 18. 

Iprry, 3.5% 1. 15. 

Ailcfla 

Gooraia 3.5% 13. 25. 21. 
Son 	Iran( i,(0 

California 3.5% 11. 35. 

ri 	v:-,, h 
1-,,,, 3.5% 13. 33. 16. 

to 	i-villp 

Kerllucl, .y  3.5% 16. 37. 34. 

St 	Lao s 

Missouri 3.5% 19. 51. 36. 
c_,,,Itip 

\A 000r, q  to, 3.5% 23. 21. 32. 

Bifr, o 
Ma 	r, 	f, 	ri 	s 4.0% 44. 36. 43. 

ck(oq, 

Illino i s 4.0% 33. 101. 54. 

,,,, /,,kIncl tnn 4.0% 38. 29. 52. 

m,,,,, 4.0% 79. 74. 
D., , ,.., 

iMif”,f,olo 4.0%  

4.0% 

55. 

20. 

101.  

58. 

69.  

60. Morilnim 

'Based on ulilily rates in effect August 1976 

TABLE 93 



109 

    

TWO STORY SQUARE 

CONCRETE SLAB CONSTRUCTION 
CARPETING R -VALUE = 2.00 

CI- ,I-r`n, DA,F , /IC 

QCATI (Dr., 

c‘ i' 	1 	.V--I r' 	"---•''' 

	

(-LPPET 	"":' 	-• 
4F,NII4 1.. 	, 1EAT". 	- 

1t.^.114[ 	Sr-.. 	 - r 

■"-/ 	r,A . IIP4 r 	GS 

	

t'i ' ' ' 	i 	 L. 	''  

	

V"' 	P-r 	 '1'• 	` 	 ■ •.- 	c  C 	• 

r - , 	-- 4.9% $ 	1. 
-... 

	
C 	e 	- 

$ 4. $ 	2. 

4.8% 8. 25. 	, 
j  

:. 1 . 20. 

29. 

21. 

46. 

48. 

- 

4.8%  

4.7% 

18. 

22. 

45. 	 

50. 

4.7% 25. 68. 

4.8% 32. 	 28. 44. 

5.3% 58. 48. 58. 

5.3% 44. 134. 71. 

5.3% 50. 39. 70. 
( 	, 

5.3% 104. 98. 

5.3% 73. 133. 91. 

5.3% 26. 76. 	_. 79. 

• Bos:r.__i on Utdrly roles rn effect 	August 197o 

TABLE 94 

con e I 

Lone H 

Zone III 

-0IW V 



     

110 

 

45 

 

      

      

TWO STORY SQUARE 

CONCRETE SLAB CONSTRUCTION 

CARPETING R - VALUE = 3.00 

GEOGRAPHIC 

lOCATION 

SAVINGS FROM 

C ARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

 VVI NATURAL 	GA S• 

ANNI IA L 	SAVINGS 

Vi/ RESISTANCE 

HEAT . 

ANNUAL 5A)ING S 

W/ FUEL 	OIL .  

M in rri 
FI ,Iridc 6.6% $ 1. $ 	5. $ 	2. 

Now Of IPnns 

1.0 ■ J ,, IPIIC 6.3% 10. 33. 0. 
H.- 	,fr-r ■ 

r,,,,r1 6.2% 2. 26. 
AtIa,) , , 

(-_,,,._. 	<] ,0 6.1% 22.  43. 37. 
Snri 	Fr nn ,  ISC() 

C011fOrn'a 6.3% 20. 64. 

F t 	vi-tii, 
rp,a, 6.1% 23.  58. 28. 

[ a 	,villo 

liPnlucky 6.0% 28. 63. 58. 

Sr 	ln 	■ 	s 
M, , 'ow 1 6.0% 32.  86. 61. 

5F3c1t11,-. 

V..0 ,..11, , ( ] ∎ ,-)r, 6.1% 41. 37. 56. 

ma , 	a< hu, ,  H,, 6.7% 74. 61. 74. 
( 1, (mw 

lihnO,, 6.7% 56. 169. 90. 

Ws 	VII , ,11,1) 6.7% 63. 49. 88. 

c 	a 	, 
Mnnr 6.6% 130. 123. 

mr,,0 , 0 6.6% 92. 166. 113. 

(+1 , ),(loy 

Mc,n 1 i) , ■ 0 6.6% 33.  95. 99. 

• Bosed on utility rotes in effect August 19 76 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

TABLE 95 



111 

TWO STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE = 4.00 

C-F , )c, PA[111( 

E')( ATI( M 

SAJit1( 	S 	1PC)t,1 

, 	AP FL 	F 	D1141r,r; 

AnrmAl hEAT1',K. 

ANNUAL 	SAVIN(7S 

M NATURAL GAS 

ANN IA1 	SA% 1 L1C, S 

\'\/ 	PFS''',7ANCE 
HEAT' 

,e, r,',11.-Y 	54,1'J( 	s 

V\./ 	FUEL 	OIL .  

Fl,„ „{, 8.3% $ 	1. $ 	6. $ 	3. 
rt., 	Or if 	) 

7.7% 13. 41. 

T,,, 7.6% 2 32. 

I ,, 7.4% 27.  52, 	 45.  
irrn 	Fr n -1 , 	, 	0 

' 	0'1 	C  01 	I- 	1,1 7_87 25. 80. 
Ft 	,..%) 	■ 

1- -, 7.5% 2R. 71. 34. 

). , ,-0, ,,  7.3% 34. 77. 70. 

7.3% 39. 105. 74. 

. ow 

--7--.-5,%  	
50. 45 69. 

t\ 
M„, 	,1,, 	.11, 	, 8.2% 90. 74. 89. 

II , 	, 8.1% 67. 204. 108. 

A r 	i 	lc] 	r) 8.1% 76. 59. 106 . 

7.9% 156. 148. 
P 	, 	) 

7.9% 110. 200. 136. 

/0()ri 	,,, 7.91 40. 115. 119. 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

'Bused on utility rules in effect 	August 19/6 

TABLE 96 



112 

TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE =1.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM  

r_ARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

m NATURAL GAS. 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT .  

ANNUAL -_,A,11..JGs 

vvi FUEL 	OIC 

Miami 
Florida 3.5% $ 0 . $ 	3. $ 	1. 

New Orleans 

Louis 	aria 3.7% 7. 22. 
Houston 

Texas 3.7% 1. 18. 
Allanlo 

Georgia 3.7% 15. 29. 25. 
San 	Francisco 

California 3.6% 13. 42. 

Ft 	V✓crill 

Texas 3.7% 16. 40. 19. 
Louissirle 
Kentucky 3.7% 20. 44. 41. 
Sr 	Louis 
Missouri 3.7% 23. 61. 43. 

Seattle 
Washington 3.7% 28. 25. 38. 

Bo„ tor, 
mos,ochusettes 4.3% 52. 43. 52. 

ci-cogo 
Illinois 4.3% 40. 121. 64. 

Spokrinf , 
 Washington 4.3% 45. 35. 63. 

Caribou 
Mamr. 4.3% 94. 89. 

D , luth 
Mmoccolc 4.3% 67. 121. 82. 
cd„-. 0.-, 
r.',0,00,0 4.3% 24. 70. 72. 

• Based on utility rates in effect August 1976 

TABLE 97 



TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R-VALUE= 2.00 

113 

GEOGRAPHIC 

LOCATION 

1/, SAVINGS FROM 

C.ARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

WI FUEL 	Olt .  

Miami 

Florida 5.1% $ 1. $ 4. $ 2. 
New Orleans 

Louisiana 5.0% 9. 30. 
Houston 

Texas 5.0% 2. 24. 
Atlanta 

Georgia 5.0% 21. 40. 34. 
San 	Francisco 

Caldornia 5.0% 18 58. 
Ft 	Vicirth 

Texas 5.0% 21. 54. 26. 
lovisvill-e. 

Kentuc k y 5.0% 26. 51. 54. 
SI 	Louis 
Missouri 5.0% 30. 81. 57. 
Seattle 

Washington 5.0% 38. 34. 52. 
Boston 

Massachusettes 5.7% 70. 57. 69. 

Chicago 
Illinois 5.7% 53. 161. 85. 

Spokane 
Wriskinq on 5.7% 60. 47. 83. 

Caribou 
mom.,  5.7% 125. 118. 

Diil k ill, 
Minnesota 5.7% 88. 159. 109. 
Glas gow 
Montana 5.7% 32. 92. 95. 

'Based on utility rotes in effect August 1976 

TABLE 98 
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45 

  

     

     

     

TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R-VALUE= 3.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

\A4 NATURAL GAS. 

ANNUM SAVINGS 

"04 RESISTANCE 

HEAT 

ANNUAL SAVINGS 

WI FUEL 	OIL 

Mlam; 
FIcrido 6.8% $ 1. $ 6. $ 	3. 

New Orleans 

Lou; smna 6.6% 12. 39. 

Honor.t,n 

Te.os 6_9% 2. 31. 
AtInnto 

Georgia 6.4% 27. 51. 44. 

Son 	Fr (Inc ;sr o 
Calif or n in 6.6% 24. 76. 

Ft 	V.IT•th 

Texas 6.4% 27. 69. 33. 

La' 	s,,ii e  

kentucLy 6.4% 33. 76. 69. 

st 	Louis 
Missouri 6.4% 39. 103. 73. 

snoop 
Vvoshin g ton 6.5% 48. 44. 67. 

Bosion 
may,a(kusnites 7.2% 89. 73. 88. 

c k n oc, 
Illinois 7.2% 67. 203. 108. 

Sf ■ ol,  ( In(' 
Wrichingtnn 7.2% 75. 59. 105. 

cilokou 
/,..,,,, 7.1% 156. 

. 
148. 

H.6,0, 

NI'MIOCO'Cl 7.1% 110. 200. 136. 

Mon'arin 7.1% 40. 115. 119. 

* Based on utility rotes in effect August 19 76 

TABLE 99 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 
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TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R-VALUE= 4.00 

GEOGRAPHIC 
... SAVINGSFROM SAVINGS 

 
CARPET DURING 

ANNUAL HEATING 
LOCATION 

 SAVINGS 

w/ NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT .  

ANNUAL SAVINGS 

W/  FUEL 	OIL S  

Miorr, 
Florida 8.6% $ 1. $ 	7. $ 	3. 

New Or[eons 

Louis ono 8.1% 15. 48. 

Houston 

Texas 8.0% 3. 38. 

A0on!n 

Georgia 7.8% 33. 62. 54. 

San 	F ∎ anc sco 
Col,f °rill° 8.2% 30. 94. 

H Wert h 
Texo5 7.9% 33. 84. 40. 

,-,u 	-, ■ 1 ■ t- 

Kentuciry 7.7% 40. 92. 84. 

St 	Lou 5 

Missouri 7.7% 47. 125. 88. 

Seattle 
Washi ngton 7.9% 59. 53. 82. 

Be-, te, 
mitesochwettes 8.8% 108. 88. 107. 

Chica g o 
intnois 8.7% 80. 245. 130. 

spot,m, 
w,,ei ■ In g !on 8.7% 91. 71. 127. 

C or ■ hou 
M0,0 ■-• 8.6% 188. 177. 

D"lutli 
Minnesota 8.6% 132. 240. 164. 

01 , 1 an, 
Montana 8.6% 48. 138. 143. 

*Based on utility rates in effect August 19 76 

TABLE 100 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 
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TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R-VALUE = 1.00 

Zone I 

Zone II 

Zone II I 

Zone IV 

Zone V 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS. 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT 

ANNUAL. SAVINGS 

Wi FUEL 	OIL .  

Miami 
Florida 3.2% $ 1. $ 5. $ 2. 

New Orleans 

Louisiana 3.4% 12. 37. 
Houston 

Texas 3.5% 2. 30. 

Allanlo 

Georgia 3.5% 27. 51. 45. 

San 	Francisco 
Colifoinio 3.4% 23. 71. 

F, ykro, 
Texas 3.5% 27. 69. 33. 

Louisville 
Kentucky 3.6% 35. 78. 72. 

St 	Louis 
Missouri 3.6% 40. 107. 76. 

Seattle 
Washington 3.5% 48. 43. 67. 

Bo,tor, 
Mossachuseties 4.2% 93. 76. 92. 

ct,ico g o 
Illinois 4.2% 71. 215.  114. 

Spokane 
Washing ton 4.2% 80. 62. 111. 

catilion 
Mane 4.2% 169. 159. 

Duluili 
MInnesola 4.2% 119. 216.  147. 

Glc ,„gn, 
Monk-mu 4.3% 43 125. 129. 

'Based on utility rotes in effect August 1976 

TABLE 101 



TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 2.00 
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GEOGRAPHIC 

LOCATION 

^i'r SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

WI NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT. 

ANNUAL SAVIN ,IiS 

WI FUEL OM 

Miami 

Florida 4.6% $ 1. $ 	7. $ 	3. 

New Orleans 

Louisiana 4.7% 16. 51. 

Houston 

Texas 4.7% 3. 42. 

Allaroo 
Georgia 4.8% 36.  69. 60. 

Son 	Francisco 
California 4.7% 31. 98. 

Ft Wcrth 
Texas 4.8% 37.  94. 45. 

Lou,v,14, 
Kentucky 4.8% 46. 105. 96. 

Sr 	Louis 

Missouri 
4.8% 54. 144. 102.  

Seattle 

Miaskington 4.8% 65. 59. 91. 

Bo!. tor, 
mossochu,etle, 5.6% 124. 102. 123. 

Chicago 
 

Illinois 5.6% 94. 287. 152. 

spokor, 
Washington 5.6% 106. 83. 149. 

Cariltau 
Mama 5.6% 223. 211. 

Dulo i I, 
Mrnne.so , o 5.6% 158. 286. 195. 

Glasgow 
Monlanct 5.6% 57. 165. 171. 

*Based on utility rates in effect August 1976 

TABLE 102 

Zone I 

Zone 11 

Zone III 

Zone IV 

Zone V 
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TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 3.00 

GEOGRAPHIC 

LOCATION 

 SAVINGS FROM 

r_ AR PE T DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS  

• W/ FUEL 	OIL 

Miami 

Florida 6.1% $ 1. $ 9. $ 4. 
New Orle a ns 

Louisiana 6.1% 21. 67. 

Hoecl on 

Texas 6.1% 4. 54. 

Atlanta 
Georgia 6.1% 47. 89. 77. 

San 	Fr ancisco 
California 6.1% 41. 128. 

Ft 	W e ii  ti  
Texas 6.1% 48. 120. 57. 

lauiwille 
Kentucky 6.1% 59. 134. 122. 

St 	Louis 
Missouri 6.1% 68. 183. 129. 

Seattle 
Washington 6.1% 84. 76. 117. 

89,ton 
tvAiasachusettes 7.1% 157. 129. 156. 

ch,co g i) 
1Hinois 7.1% 119. 362. 192. 

1,, Spok( f , 
 Wiishms] ton 7.1% 135. 105. 188. 

Ca r i It otr 

Man e 7.1% 281. 265. 

D1 , 1,.ti, 
Minnesota 7.1% 198. 360. 245. 

Gicrioni, 
Montano 7.1% 72. 207. 215. 

Based on utility rates in effect August 1976 

TABLE 103 
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119 

71 
0 

AREA= 10000 sq. ft. 

I 

T  

COMMERCIAL 
TWO STORY SQUARE 

CONSTRUCTION 

CARPETING R-VALUE= 4 . 00  

Zone 	I 

Zone II 

Zone III 

Zone IV 

Zone V 

GEOGRAPHIC   

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS• 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT • 

ANNUAL SAVINGS 

W/ FUEL 	OIV 

Miami 
Florida 7.7% $ 2. $11. $ 	5. 

New Orleans 

Louisiana 7.5% 26. 82. 

Houston 

Texas 7.5% 5. 66. 

Atlania 

Georgia 7.5% 57.  108. 94. 

San 	Francisco 
Californin 7.6% 50. 158. 

F1 Werth 

Texas 7.5% 58.  147. 70. 

Lo,, 	clie 
Keroud,, 7.4% 71. 162. 149. 

Sr 	Louis 
Missouri 7.4% 83. 222. 156. , 
Seortle 

Vvoshinci ton 7.5% 103. 93. 143. 

80,1,-,,, 
Mos;ochuseltes 

r 
8.6% 191. 157. 189. 

Chicago 
Illinois 8.5% 144. 438. 232. 

S 1 ,01.(1,,• 
Wasliinq Ion 8.5% 163. 127. 227. 

(JI,W011 

Minim 8.5% 339. 320. 

D,,I,O, 
nAlm,,,,o)a 8.5% 239. 434. 296. 

Glr) , 00, 

Muri!nrIn 8.5% 86. 250. 259. 

Based 	on 	utility 	rates 	in 	effect 	August 	1976 

TABLE 104 



GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS 

ANNUAL SAVINGS 

W/ RESISTANCE 

HEAT . 

ANNUAL SAVINGS 

W/ FUEL 	OIL 

Miami 
Florida 2.9% $ 1, $ 8. $ 4. 

New Orleans 

Louisiana 3.2% 21. 66. 
Houston 

leras 3.3% 4. 54. 
A tla nta 

Georg ia 3.4% 48. 92. 80. 

San 	Francisco 
California 3.2% 40. 124. 
Ft 	Vic rth 

Texas 3.4% 49. 124. 59. 

Ltay svile 
Kentucky 3.5% 62. 142. 130. 

St 	Louis 
Missouri 3.5% 73. 194. 137. 

Seattle 
Vvashington 3.3% 86. 77. 119. 

Boston 
Mossachusettes 4.1% 167. 138. 166. 

Chicago 
Illinois 4.1% 128. 391. 207. 

Spokane 
Washing ton 4.1% 145. 113. 202. 

corttNou 
Mcpne 4.2% 308. 291. 

r),,Itto, 
Minnesota 4.2% 217. 394. 269. 

(71cn. gow 
Montana 4.2% 79. 228. 237. 

Based on utility rates in effect August 19 76 

TABLE 105 
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TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE =1.00 

Zone I 

Zone II 

Zone II I 

Zone IV 

Zone V 
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TABLE 106 

TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE = 2.00 

GEOGRAPHIC 

LOCATION 

SAVINGS FROM 

CARPET DURING 

ANNUAL HEATING 

ANNUAL 	SAVINGS 

W/ NATURAL GAS' 

ANNUAL SAVINGS 

WI RESISTANCE 

HEAT
.  

ANNUAL SAVINGS 

W/ FUEL 	OIL 

M lam 
Florida_ 4.2% $ 	2. $11. $ 	5. 

New Orleans 

Louisiana 4.4% 28. 90. 
Houston 

Texas 4.5% 5. 74. 
Atlanta 

Georgia 4.6% 65. 125. 108. 

San 	Francisco 
California 4.4% 55. 171. 
Ft 	Vicrth 

Texas 4.6% 67. 168. 80. 

Lolikv , Ile 

Kentucky 4.6% 84. 190. 174. 

St 	Louis 
Missouri 4.7% 97. 260. 184. 

Seattle 
Washington 4.5% 116. 105. 162. 

Boog 
Massac ohusettes 5.4% 224. 184. 222. 

Chicago 
Illinois 5.5% 171. 522. 277. 

spok, 
wr,,hirvon 5.5% 193. 151. 270. 

ErrribOU 

MCIMP 5.5% 409. 386. 

r1,I,,or 
m,,,, ,,0 ■ 0 5.5% 289. 524. 358. 

Montana 5.6% 105. 303. 314. 

Based on utilit y  rates in effect August 19 76 
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TWO STORY SQUARE 
COMMERCIAL CONSTRUCTION 

CARPETING R -VALUE =3.00 

GEOGRAPHIC 

LOCATION 

', SAVINGS FPOM 

CARPET DURING 

ANNUAL HEATING 

FP .OM  SAVINGS 

VV/ NATURAL GAS 

-ANNUAL SAVINGS 

\iVI RESISTANCE 

HEAT' 

ANNUAL SA'./INGS 

W/ FUEL 	OIL S  

Miqm , 
 Florida 5.5% $ 	2. $ 15, 7. 

New Orleans 

InU Sinn° 5.7% 37. 117. 

Ho Jston 

reYo', 5.8% 7. 95. 
AlInnto 

Gf.!orcpa 5.9% 84. 159. 138. 

Son 	Finn( 	cco 

Coli{o, nft, 5.7% 71. 223. 
H 	V./•rib 

TPxcv 5.8% 85. 215. 102. 

low-,,,Ilp 

Ke-our1.-y 5.9% 106. 242. 222. 

St 	Lows 
MI,,sowl 5.9% 124. 331. 234. 

SPaIIIP 

wash nq ton 5.8% 149. 135. 208. 

RC,  kw 
Ma -  ;c]cHuselle 6.9% 285. 234. 283. 

c,(09, 
ili,,,oi, 6.9% 217. 661. 350. 

irol.,Inr. 

\16,d6ln9 t o n 6.9% 245. 191. 342. 

( ant , ok; 

M,Imo 7.0% 516. 487. 

1).iwh 

MInn,() 7.0% 364. 661. 451. 

cd , ,,,,, 
hA,winnu 7.0% 132. 382. 396. 

Zone I 

Zone II 

Zone III 

Zone IV 

Zone V 

"Based on utility roles in effect August 19;6 

TABLE 107 



123 

TWO STORY SQUARE 
CONCRETE SLAB CONSTRUCTION 

CARPETING R -VALUE= 4.00 

GEOGRAPHIC 

LOCATION 

(A TV SAVINGS FROM  

CARPET DU P  ! N G 
ANNUAL HEATING 

ANNUAL 	SAVINGS 

N/ NATURAL 	GAS •  

	

ANNUAL 	SAvIrlr-5 
- 

	

" PE 	STANCT E  
HEAT . 

AN'-;:.;;-'1_ 	SAV - : ,--S 

V.1 FUEL 	O': 

micim. 
F Hi ,  ,cic 6.9% $ 3. $ 19. 9. 

N,-..., 	or :eons 

Lo,,,!,,crIc 7.0% 45. 144. 
H,o,i ,Dn 

Te70 7.1% 8. 116. 

Ate 	,n 

GC, Q , C: 7.1% 102. 194. 168. 

Son 	Fr on,- 1,(0 

CoWmn , o 7.0% 87. 275. 
Ft 	w.t-tit-t 

Tex,: 7.1% 104. 262. 125. 

L o ,,,, Hie 

F,ent ■ ck, 7_2% 129. 293. 269. 

St 	Lo_ . , s 
150. 401. 284. 

Seotilp 

V.cchint71 ,:-, 7.1% 182. 165. 254. 

M ,.)-.0( [lu ,'/I,' 8.4% 346. 284. 343. 

III,,,„ 8.4% 263. 800. 424. 

:,, 	cd. , 1 , 0• 

'Arr.il 	ntl 1(,) 8.4% 297. 231. 415. 

m,,,,„ 8.4% 623. 589. 

( ->, ,, i, 
8.4% 440. 798. 544. 

( ,1 ;1'.0 --... 
/v1,,,tooc: 8.4% 159. 460. 478. 

' Bated on Lildify roles in effect 	August 1976 

TABLE 108 
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TABLE 109 
COOLING SEASON SAVINGS 
CARPETING R-VALUE = 1.0 

FIRST FLOOR AREA 1000 FT2 1500 FT2 2000 FT2 3000 FT2  

CITY S/KWH* KWH COST KWH COST KWH COST KWH COST 

NEW ORLEANS 0.034 112 $4 168 $6 224 $8 336 $11 

HOUSTON 0.027 155 $4 233 $6 310 $8 465 $13 

ATLANTA 0.021 81 $2 121 $3 162 $3 242 $5 

FORT WORTH 0.035 213 $7 319 $11 426 $15 638 $22 

ST. LOUIS 0.026 97 $3 145 $4 194 $5 290 $8 

BOSTON 0.042 35 53 $ 70 $3 106 $4 

CHICAGO 0.038 49 $2 73 $3 98 146 $6 

DULUTH 0.025 16 0 24 $1 32 $1 48 $1 

GLASGOW 0.016 46 $1 68 $1 91 $1 137 $2 

* Based on electric rates in effect August, 1976. 
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TABLE 110 
COOLING SEASON SAVINGS 
CARPETING R-VALUE = 2.0 

FIRST FLOOR AREA 1000 FT2 1500 FT2 2000 FT2 3000 FT2 

CITY S./KWH* KWH COST KWH COST KWH COST KWH POST 

NEW ORLEANS 0.034 184 $6 276 $9 368 $13 552 $19 

HOUSTON 0.027 254 $7 382 $10 509 $13 763 $21 

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 $4 239 $6 318 $8 478 $12 

BOSTON 0.042 58 $2 88 $4 117 $5 175 $7 

CHICAGO 0.038 79 $3 119 $5 158 $6 238 $9 

DULUTH 0.025 26 $1 40 $1 53 $1 79 $2 

GLASGOW 0.016 75 $1 113 $2 150 $2 226 $4 

* Based on electric rates in effect August, 1976. 
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TABLE III 
COOLING SEASON SAVINGS 
CARPETING R-VALUE = 3.0 

FIRST FLOOR AREA 1000 FT2 1500 FT2 2000 FT2 3000 FT2  

CITY S/KWH* KWH COST KWH COST KWH COST KWH COST 

NEW ORLEANS 0.034 234 $8 350 $12 467 $16 701 $24 

HOUSTON 0.027 323 $9 485 $13 646 $17 970 $26 

ATLANTA 0.021 169 $4 253 $5 338 $7 506 $11 

FORT WORTH 0.035 445 $16 667 $23 890 $31 1334 $47 

ST. LOUIS 0.026 202 $5 304 $8 405 $11 607 $16 

BOSTON 0.042 74 $3 112 $5 149 $6 223 $9 

CHICAGO 0.038 101 $4 151 $6 202 $8 302 $11 

DULUTH 0.025 34 $1 50 $1 67 $2 101 $3 

GLASGOW 0.016 95 $2 143 $2 190 $3 286 $5 

* Based on electric rates in effect August, 1976. 
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TABLE 112 
COOLING SEASON SAVINGS 
CARPETING R-VALUE = 4.0 

FIRST FLOOR AREA 1000 FT2 1500 FT2 2000 FT2 3000 FT2 

CITY SIKWH* KWH COST KWH COST KWH COST KWH COST 

NEW ORLEANS 0.034 270 $9 405 $14 541 $18 811 $28 

HOUSTON 0.027 374 $10 561 $15 749 $20 123 $30 

ATLANTA 0.021 195 $4 292 $6 390 $8 585 $12 

FORT WORTH 0.035 515 $18 772 $27 1029 $36 1544 $54 

ST. LOUIS 0.026 234 $6 351 $9 468 $12 702 $18 

BOSTON 0.042 86 $4 129 $5 172 $7 257 $11 

CHICAGO 0.038 117 $4 175 $7 234 $9 351 $13 

DULUTH 0.025 39 $1 58 $1 78 $2 117 $3 

GLASGOW 0.016 110 $2 165 $3 220 $4 331 $5 

* 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: 

F = G Qd  D Cf 

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 10-6 therms/degree day - BTU/hour 

(Assuming 70% efficiency of heating system) 

Qd = 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) 

Cf= temperature correction factor for outside design temperature 

(See Chapter 43, Table 3 ASHRAE Handbook and Product Directory -

1973 Systems) 

For Fuel Oil Heating: 

F = 0 Qd  D Cf  

Where F = fuel used in gallons of No. 2 fuel oil 

(1 gallon = 141,000 BTU) 

0 = unit fuel per degree day per BTU/hour design heat loss, 

0 = 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 f  = temperature correction factor for outside design temperature 

For Electric Resistance Heating: 

KWH = Qd  D C 

(3415 BTU  ) 	A Td) 
KW 

Where Qd  = design heat loss, BTU/hour 

D = number of degree days in period of interest 



C = constant (C = 18.5 for simulation) 

A T
d 
= difference between indoor and outdoor design temperatures 

B. Design Heat. Loss 

General quation: 

d 
=UAA T

d 

where Q
d 
= design heat loss in BTU/hour 

U = overall heat transfer coefficient 

BTU/hr-ft
2 

- ° F 

A = surface area, ft
2 

A T
d 
= difference between inside and outside design 

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, BTU/hr-ft 2 - ° 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 Q
d 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 structures 

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: 



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.-ft
2
- ° F (7.67 W/M

2
- ° 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. 

where 

q Inf  (Pair) (A) (h) (cp) (ATd) 

q Inf 
 Heat loss due to infiltration, BTU/hr. 

Pair = 0.075 lbm/ft. 3  

A - Living area of house, ft. 2  

h = Ceiling height of living space = 8 feet 

Cp = 0.24 BTU/lbm- ° F 

ATd = Design temperature difference 



II. 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 qc = heat gained through the floor at design conditions 

U = overall heat transfer coefficient of wood 

floor, BTU/hr--ft.
2
-- ° F 

A = floor area, ft.
2 

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 = (qc) (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 qc 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-II. 



TABLE A-II 

CITIES 
WINTER 
DESIGN 
TEMP. 

HEATING 
DEGREE 
DAYS 

SUMMER 
DESIGN 
TEMP. 

A/C SEASONAL 
OPERATING HRS. 

NATURAL GAS 
$/THERM 

FUEL 	OIL 
OAL 

ELECTRIC 
$/KWH 

Miami, Fla. 44 F 214 92 F Not Available $0.104 $0.45 $0.030 

New Orleans, La. 32 F 1385 93 F 1600 $0.192 
Not 

Available 
$0.034 

Houston, Tex. 28 F 1396 96 F 1800 $0.302 
Not 

Available 
$0.027 

Atlanta, Ga. 18 F 2961 95 F 1000 $0.176 $0.41 $0.021 

San Francisco, Cal. 35 F 3015 83 F Not Available $0.180 
Not 

Available 
$0.030 

Ft. Worth, Tex. 20 F 2405 102 F 1800 $0.224 $0.38 $0.035 

Louisville, Ky. 8 F 14.660 96 F Not Available 0.136 0.40 $0.020 

St. Louis, Mo. 7 F 14.900 98 F 1000 $0.150 $0.40 0.026 

Seattle, Wash. 23 F 4424 81 F Not Available $0.219 $0.43 $0.012 

Boston, Mass. 6 F 5634 91 F 600 $o.300 0.42 0.042 

Chicago, Ill. -4 F 6639 95 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 F Not Available 
Not 

Available 
$0.43 $0.020 

Duluth, Minn. -19 F 10000 85 F 600 $0.223 $0.39 $0.025 

Glasgow, Mont. ' -25 F 8996 96 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 FTN compiler. 



PRO(0.ZAH HL AT 	73/7 ,. 	0PT=1 
	

FTN 4.6+426 
	

76/10/2d. 10.56.40 	PAGL 	1 

	

1 	 PkOGPAM HL AT (INPU r,outoUT .1 APLbsOUTPUT I 

DIN'.NSION ART Al10) .Q0 (10) 	■ 11•1(10),TLMP(10),DTIOT 'TONT (10.10) 
DIT'thSION CGU::SS(10),LCULHT(10,101.CALCHTT111.10T 

DATA APi:A/1000.,1250.01500.,1750.,2000.00004,4000.6000.1110000.0 

	

5 	 120000./ 

LOCK=0 

00 4 NhOUSE=1.4 

CARFET=1.26 
Y=0.35 

	

10 	 SUMX=SUMX2=SUNX3=SUMX4=SUNXY=SUMX2Y=SUMY=0. 

00 1 1=1.9 
IF(T.HOUSE.KE.1)00T06 
AI=I-1 

T0=-30.4.(10..AI) 

	

15 	 SUHX=SUMX+TO 
SUPX?=SUX2+TO'.2 

SUMX3=SUHX34.T0"3 
SUMx4=SUMX4+T0"4 
TEYP(I)=TO 

	

20 	 CALL RELAX(LOCKO,CARPET.TO,HTFLCW,CENTER) 
SUHXY=SUf4 XY+HTFLCw*T0 
IF(I.E0.1)WRITE(0.105)CENTER,TO 

IF(I.NE.1)wRITE(6,110)CENTER.TO 
SUMX2Y=SUmx2Y+HTFL3W*TO..2 

	

25 	 SLHY=SUMY+HTFLCW 

OCIT=HTFLCW 
DC(I)=CENTER 

C 	ALPHA IS W / L RATIO FOR RECTANGULAR HOUSE 
ALPWA=.5 

	

30 	 6 DO 2 J=1.10 
IF(rsHOUSE.E0.1)PERIM(J)=4..SORT(AREAOT) 
IF(hHOUSE.E0.2)PERIM(J)=8./3..SORT(3..AREAUT) 
IF(NHCUSE.ED.3)PERIM(J)=2. 4 SORT(2.*AREAUT) 
IF(NHOUSE.E0.4)PERIH(J)=2.*(1.4.1./ALPHA).SCRT(ALPHP 0 AREAUT) 

	

35 	 ECGEHT(I,J)=1(I)*(RERIN(J)-12.1 
APEACT4=3.* 0 ERIP(J)-36. 
IF(NHOUSE.EC.2)AREADN=AREADN-9. 
AREALIP=APEA(J)-AREADN 
HICENT=2..AREAUP 

	

40 	 HIC6N2=(ICII1.APEAUP 
CALCHT(I.J)=ECGEHTU,JT+WICEN2 

2 TOTHT(I,J)=EGGEHT(I.J)+HICENT 
1 CCNTINLE 

IF(NWOUSE.NE.I)00T07 

	

45 	 OET=9..SUMX2*SUMX4+2.*SUMX*SUMX3.SUMX2 
CET=CET-SUmX4*SUmX. 0 2-9.*SUnx3**2 
A2=9.*(SUmX2.SUMX2Y-SUMX3.SUmXY) 

1-STMX.(SUmX.SUrx2Y-SUMX2.SUMXY) 
2+SUrrP(SUPX.SUPX3-SUHX2*.2) 

	

50 	 A2=A2/OET 
Am=SWIXY-A2.$01x3 
An=SUmY-A2dSUmx2 
Al=(AN.SUMX-9..AH)/(SUMX**2-9..SUMX2) 
AO=(AN-A1•SUNX)/9. 

	

55 	 DC 3 1=1.9 
3 OGUESS(I)=A0+A1*TEMP(I)+A2*TEPIP(I)**2 
7 irchH0usE.E0.1AwRITE(O,106) 



PROGRAM HEAT 	73/74 	OPT=1 
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IF (NHOULiE.Er). ?) WRITE (6,108) 
IF (NHOUE.E0.3)WRITE (6,107) 

60 	 IF (NHOUSL.FQ.4)wq.ITE (6,100) 
WRITE. (6,101) (AREA (I) .1=1,10), (PERIM(I) .1=1,10) 
WRITE((,102)«TEmP(J),(EDGEHT(J,I),I=1.10),(TOTHT(J,I),I=1,10) 
1,(CALCHT(J,I),I=1,10),J=1,9)) 
IF(NHoUSE.NE.1)GOTO4 

65 	 IF(NHoUSC.E0.1)wRITE(6,109) 
WRITE(6,103)A0,A1,A2 
WRITE(6,104)(TEMp(J),Q(J),QOUESS(J),J=1,9) 

4 CONTINUE 
100 FCRPAT(*1*/////10X*SJLUTION OF HEAT FLOW THROUGH* 

70 	 1* A SLAB*//10X*RECTANGULAR HOUSE WITH CARPET a 40*) 
101 FORrAT(///15x*AREA*10(2x,F8.1)/10x*PERIMETER*10(2x,F8.1)) 
102 FORrATUIX*TEMP.(OUTSICE)*9(/3X,F6.1.4X*0-EDGE*10(2X,F8.1)/ 

18x,4x*C-TOTAL*10(2X,F8.1)/12x*G-TCALC*10(2X,F8.1)/)) 
103 FoRmAT(///10X"CoEFFICIENTS OF 	Y = AO + Al * X + A2 * X**2 

	
•• 

75 	 1//10X*A0 = *F10.3/10X*A1 = *,F10.3/10X*A2 = *F10.3) 
104 FORr, AT(///20X*TRIAL SOLUTIONS s*// 

110X*TENP.(CUTSIDE)*5X*0/FT.(RELAXATION)*5X*1/FT.(SOLVING* 
2* POLYNOmIAL)*/9(12X,F8.1110X,F8.3,14x,F8.3/1) 

105 FO1NAT(/////15X,*0-TOTAL IS BASED UPON EDGE LOSSES PLUS' 
80 

	

	 1* CENTER LOSSES AT AN ASHRAE BASEC RATE OF 2.0* 
2* BTU/FT.2*/15X,*Q-TCALC IS A TOTAL HEAT LOSS* 
3* BASED UPON CENTER LOSSES CALCULATED BY RELAXATION*/ 
415X.*THE LOSS RATE CALCULATED IS *,F8.3.* 8TU/FT.2* 
55x,FE.1) 

85 	 10E FORvAT(*1*/////10X*SOLUTION OF HEAT FLOW THROUGH* 
1' A SLAB*//10X*SQUARE HOUSE WITH CARPET A 40*) 

107 FORMAT(*1*/////10X*SoLUTION OF HEAT FLOW THROUGH* 
1* A SLAB*//10X*TwO STORY HOUSE WITH CARPET a 40*) 

108 FORPAT(*1*/////10X*SOLUTION OF HEAT FLCW THROUGH* 
90 	 1* A SLAB*//10X*ELL SHAPEC HOUSE WITH CARPET A 40') 

109 FORMAT(*1*/////10X*SOLUTION OF HEAT FLOW THROUGH* 
1' A SLAB"//10X*ANY OF THE HOUSE SHAPES WITH CARPET 0 40") 

110 FORMAT(43X,F8.3114X,F6.1) 
END 



SUBROUTINE RELAX 	74/74 	GPT=1 
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1 	 SUBROUTINE RELAX(LCCK,Y.CARPET,TO,HTFLOw,CENTER) 
DIMENSION T(60.242,2) 

PEAL Ki.K2 
TG=64.5 

5 	 C 	CARPET IS U VALUE OF THE CARPET. Y IS THICKNESS (INCHES) 
IF(Y.NE.0.)K2=CARPET.Y/12. 
NOTE: THE ABOVE VALUE OF CARPET MUST EE FOR ONE FT**2 
IF(Y.60.0.1K2=0. 

C 	K2 TAKEN AS U VALUE NORMALIZED FOR ONE FT. THICKNESS 

10 	 X=6. 
K1=1. 

C 	X AND K1 CEFINE CONCRETE SLAB THICKNESS ANC CONDUCTIVITY 
TINF=70. 
X=X/12.IY=Y/12. 

15 	 H=1.35 
STEFX=36./38. 
STEFy=12./60. 
DLx=STEPX/12. 
DLY=STEPY/12. 

20 	 mSY=IFIX(1./(2..ULY)) 
HN0C=H•DLx/K1 
IF(K2.NE.0)HWC=H*OLX/K2 
SLmK=K14-K2 
IY=(IFIX(Y/OLY*10.+.5))/10 

25 	 NI=NSY+IY+1 

NJ=IFIX(3.+(1./000+2,) 
C 	PRINT•t" 	NI,NJ 	 ",NJ 

A24=0LX/CLY 

At3=OLT/F;LX 
30 	 ASLMA=A13.A24 

C 	INITIALIZE ALL TEMPS TO LINEAR CALC. VALUE 

IF(LOCK.NE.0)GCT0669 
DJ I I=1.NIiC0 1 J.1.NJE00 1 K=1,2 

1 TlI,J,KI.(ITINF.•TO•FLOAT(I)/FLOAT(N11/*TG) 

35 	 1• FLCAT(J)/FLGAT(NJ)+TO.FLOAT(NJ-J)/FLOAT(NJ) 

66S C3NTINUE 

C 	SET FOUNCARY GROUND TEMPS TO TG EXCEPT EXPON TO TEMPO AT EDGE 

C 	ROOM AIR TEMP IS TINF 
DC 2 J=1,NJ1CC 2 K.1.2 

40 	 AJ=J-1. 
IF(J.LE.IFIX((1./OLX+1.)/4.))TGG=T0+(40.+TO/4.5./4.)"AJ.OLX"4. 
IF(J.GE.IFIX((1./OLX+2.)/4.))TGG=40.+TO/4.'5./4.+MG+TO/10.)"(40. 

1+T0/4.'5./4.))•(AJ•DLX..0.25)/1.75 
IF(J.DE.IFIX(2./OLX+2.1)TGG=TG+70/10. 

45 	 T(1,J0()=TGG 
2 T(NI.J.K)=TINF 

C 	PRINT.," 	GROUND 	TEMPERATURE -- 1.",NJ 
C 	wRITE(6.661(T(1.J.1),J=10J) 

C 	 PRINT'," 	GROUND 	TEMPERATURE -- 1,",NJ 

50 	 C 	TEHF OF OUTER SLAB EDGE 
00 3 1=1.NI$C0 3 K=1.2 

T(I.1.K)=TO 

IF(I.GT.mSY)T(I.19K)=T0+(TINF-T0)*FLOAT(I-MSV)/FLOAT(NI-MSY) 
3 CONTINUE 

55 	 C 	sitie TEMP BY RELAXATION 
NSTEFS=1 

7E ERROR=.001 
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HTOL=0. 
77 CONTINUE 

60 ILIM=NI-18JLIM=NJ-1 
C NOTES 	I 	VARIES MOST RAPIDLY 	TO OPTIMIZE CYCLE TIME 

6 00 	5 	ICOUNT=1,200 
DO 5 KOPP=1,28K=3—KOPP 
DO 	4 J=2,JLIM$00 	4 I=2,ILIM 

65 T4=T(I-1,J,KOPF) 
T3=T(I.J ► 1.KOPP) 
T2=T(I+1,J,KCPP) 
T1=T(I.J-1,KOPP) 
T(I.J,K1=(A13*(71+T31+424*(T2+T41)/(2.*ASUMA) 

70 IF(U.EQ.MSY).AND.(Y.EQ.0.))T(I.J,K)=(A13 1 (T1+T3) 
1+2. 1 A24•T4+2.*HNOC*72)/(2.*(ASUMI+HNOC1) 

IFI(I.EQ.MSY).AND.(Y.NE.0.))T(I,J.K)=TSUMICA13*(T1+T3) 
1+2.*A24*(K1*T4+K2*T2))/(2.*SUNK•ASUMA) 
IF((I.EQ.ILIM).AND.(Y.NE.0.))7(I,J,K)=(A13*(T1+T3) 

75 1+2.*A24"T4+2.*HWC*T2)/(2. 4 (ASUMA+HWC1) 
JJ=J+1 
IF(J.E0.(NJ-1))T(I,JJ,K)=T(I.J,K) 
T(I1J,KOPP)=T(I,J,K)=T(I,J,K)+IT(I.J,K)—T(I,J,KOPP))..75 

4 CONTINUE 
80 5 CONTINUE 

HTNW=0. 
NNJ=NJ-1 
DO 	671 	J=?,NNJ,4 

671 HTNW=HTNW+ITINI,J,21—T(NI-1,J,21)*H•OLX 
85 C PRINT•," 	HTesk 	= 	",HTNW 

IF(AUS(HTNW—HTCL).LT.AOS(E1ROR.HTNW))12,7 
7 CONTINUE 

HTOL=HTNW 
GO 	TO 6 

90 1? CONTINUE 
IF(LOCK.E0.0)WRITL(6.65) 
FONMAT(•1•///) 

IF(LOOK.1Q.0)FRINT*." 	H 	(CONVECTIVI) 	= 
IF(LOOK'EQ.0)NINT*," 	K1 	(SLAE 	CONCUCTIVITY) 	= 	".K1 

95 IF(LOCK.10.01FINT''," 	U 	CARPET 	4 	"'CARPET," 	1/U=R 	= 	", i./CARPET 
IFILCOK.E0.01PRINT"." 	K2 	(CARPET 	CONDUCTIVITY) 	= 	",K2 
IF(LOCK.E0.0)PFINTo." 	 (FOR 	THICKNESS 	= 	",Y," 	)" 
li(LCD—LC.0)FRInTo." 	Y 	STEP 	SIZE 	(INCHES) 	= 	",STEPY 
IF(LOON'EU'O)FRINT"." 	X 	STEP 	SIZE 	(INCHES) 	= 	",STEPX 

100 IF(LOOK.E0.0)PRINT"." 	" 
C DO 	666 JmiN=1,NJ,20 
C Jm4yr-JmiN+19 
C IF(JMAX.GT.NAJMAX=NJ 
C WRITE(6,66)((T(NI+1—I,J,2),J=JMIN,JMAX),I=1.NI) 

105 C 666 WRITE(6,13) 
66 FCPMAT(60(3X120(F6.2)/)) 

C 
13 FORMAT(/////) 

wRITE(6,13) 
C HEAT FLOW PER FT. SLAB PERIMETER PER 3 FT. DEPTH 

110 Q=0. 
CENTER=IT(NI—IY-1.NJ.2) ■ Tl10J.211 , K1.02. 
NNJ=NJ-1 
DC 22 J=2,NNJ 

22 Q=Q+U(NI.J,2)—T(NI-1,J,2))*H‘OLX 

2 
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115 	 C 	PRINT"," 	 HEAT FLOW PLR INCREMENT 	 .• 

C 	JMAX=3./CLX 
C 	WRITE(6,66)((T(NI,J,2)-T(NI•1,J.2))*H"OLX,J=1,JMAX) 
C 	PRINT"." 	 HEAT FLOW PER INCREMENT 	  
C 	WRITE(6,13) 

120 	 C 	PRINT'," 	 HEAT FLOW ACROSS SLABLO,CREMT IF 1 DIMENS. 
C 	WRITE(6.66)(CT(40,J,2)-T(1,J,2))*2.*K1*(LX,J=1,JMAX) 
C 	PRINT•," 	 HEAT FLOW ACROSS SLAB/INCREMT IF 1 DIMENS. 
C 	WRITE(6,13) 

HTFLCW=Q 
125 	 C 	PRINT'," 	HTFLOW = ",HTFLOW 

C 	PRINT'," 	CENTER = ",CENTER 
C 	AEOVE ACCOUNTS FOR HEAT FLOW THROUGH SLAB 

Y=1 0 12. 
LCCK=1 

130 	 RETURN 
ENO 



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 FTN compiler. 
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1 	 PROGRAM HTMAIN(INFUT,OUTPUT,TAFE6=CUTPUT) 
DIMENSION NOTE(15) 
DIMENSION PERIM(8),AREA(8).CITY(15),DESGNT(15),DEGOAY(15) 
DIMENSION HEAThR(15,2).HEATYR(15.2),THERM(15,2),GALLON(15,2) 

	

5 	 DIMENSION EKNH(15,2),COSGAS(15,2).COSOIL(15.2),COSELC(15,2) 
DIMENSION DOLGAS(15).00LOIL(15),COLELC(15),FLOOR(3),NUM(15) 
DIMENSION SAVGAS(15).SAVOIL(15),SAVELC(151.PLAN(4),PCT(15) 
DATA FLOOR/10HW00D FLCCR,10HSLA9 ON GR11OHCOMMERCIAL/ 
DATA NUM/10,11,8.1.12,6,9,15.13,214,1413,5,7/ 

	

10 	 DATA COLGAS/.176..3.999999...1931.223,.224.•092,.032, 
1.136,.104,•1g2..18,.219,.218,.150/ 
DATA DOLELC/.021..016..02,60381.025,.035,. , 16,6027, 
1.02..031.0341.03,.012.0011,.026/ 
DATA DOLCIL/.41..42,.43..44..39,•30,039,9499g9., 

	

15 	 1.40,0-5,559999..999999.,.439.43,.4/ 
DATA CITY/7HATLANTA,E5H8OSTON,7HCARIBOUOHCHICAGO,6HOULUTH, 

110HFORT NORTH,7HGLASGON.7NHOUSTON,IOHLCUISVILLE, 
25HMIAMI.ICHNENCRLEANSI1OHSANFRANSCO.7HSEATTLE.7HSPOKANE, 
38HST LOUIS/ 

	

20 	 DATA CEGDAT/29E1.,5634.•97670.6639..10000.,2405.,8096.,1396., 
14E60..214.,1385..3015..4424.,6630.,4900./ 
DATA DiSGNT/18.,6.,.■ 18.,-.4.,-•19.,20.,25..20.,8., 

DATA AFEA/1000.,1500.,2000..3000.,4000.,5000.,10000.,20000./ 

	

25 	 DATA PLAN/7H SOUARE,9HRECTANGLEOHELL SHAPEI9HTWO STORY/ 

	

C 	INDEX ASSIGNMENT: 

	

C 	I = FLOOR FLAK I 1 = SO. 	2 = RECT. 	3 = ELL 	4= 2 -STORY 
J = TOTAL AREA 1 	(SEE DATA AREA) 

	

tO C 	K= R VALUE 	R= 11 FOR K.1,5 
CO 	 30 	 C 	L = CITY NO.: 	(SEE DATA CITY) 

M = FLOOR TYPE: 1 = WOOD OVER CRAWL SPACE 
2 = SLAG ON GRADE 

	

C 	N = REF. NO.I 	Ni= IS NO CARPET 	N=2 IS WITH CARPET 

	

C 	ALPHA IS w/L RATIO FOR THE RECT. FLOOR PLAN 

	

35 	 ALPHA=0.5 
DC 1 11=1,15 

1 NCTE(II)=10H 
NOTE(5).1OHNOTE I 
NOTE(7)=1CH 4 *** = 

	

40 	 NOTE (8) .1OHN0 CAT4 
NOTE(9)=10HAVAILABLE 
DO 113 1=1,4 
STORTS=1. 
IF(I.E0.4)STORYS=2. 

	

45 	 DO 112 J.I.8 
IF(I.E0.1)PERIm(J)=4.*SCIRT(AREA(J)) 
IF(I.E0.2)PERIv(J)=2.•(1.4.1./ALPmWSORT(ALPHA*AREA(J)) 
IF(I.E0.3)PEPIr(J)=8./3.*SCIRT(3.*AREA(J)) 
IF(I.ED.4)PERir(J)=2.•SORT(2.*AREA(J)) 

	

50 	 DC 101 M=1,2 
IF((AREA(J).GE.5000.).AND.(m.E0.1))G0 TO 99 
Me.M 
IF(APEA(J).GE.5000.)MM., 3 
DC 98 K=1,5 

	

55 	 R=K-1 
N=2 
IF(K.GT.1)CARFET=1./R 
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IF(K.E0.1)CARFET=0. 

IF(K.E0.1/N=1 

	

60 	 00 100 L=1.15 

CFACT=1.02553+.01536*OESGNT(L)+.0000924*OESGNT(L)**2 

FACGAS=.0000049*CFACT 

FACOIL=.00000347*CFACT 

FACELC=18.5/3415./(70.—OESGNT(L)) 

	

65 	 CALL NALL(AREA(J).0..PENIM(33.0ESGAT(L).STORYS.HTFLON) 
HEATMR(L,N)=HTFLON 

CALL RCOF(AREA(J),TORYS,CESGNT(L),HTFLOW) 

HEATHR(L.NI=HEATHR(LiN)#HTFLON 

CALL INFILT(ARtA(J),3TORYS,Oi4GNT(L),HTFLt (I  

	

70 	 HEATNi; . (L,N)=HEATHR(L,N)+HiFLON 

CALL WINCOW(AREA(J),UES6NT(L).0EGOAY(L).HTFLOW) 

HEATHRIL.N)=HCATHR(LeN)+HTFLOW 

IF(MM.[(1.1)CALL WOrLORICARPEi.AREA(J1,STORYS,OESGNT(L),MTFLON) 

IF(PM.1-, F.?)CALL SLAHHT(CA4PET.STORYS.ANEA(J).PLMIM(J) 

	

75 	 1,rt - liGNI(L)01,'LOW) 

HrAltii, (L.N)7HIATH(L.N)iHTFLON 

HIATI0:(L.N) , htATHIL.N)+./:,*(HLATHk(L.))-HcATHR(L,N)) 

HEATY ,:AL.N1=HLAIHR(L.NMLGOAY(L) 

ThIO'CL,NlzHiATY ,:(L.N)*IACGA:; 

	

80 	 II ( N. NI I I $'CT (1) 	A DIN (L.)) -HCA THR (L. N) 1/HEATHR (L.1 

PCI(L)=.PGT(L)*100. 

GALLCN(L.NI-MCATYR(L.N)*FACOIL 

0:04(L.N)=HLATY ,t(L0)*FACLLC 

CO:',GAS(L.N)=THEM(L.N)*OOLGAS(LI 

bd 	 85 	 COSOIL(L,N)=C,ALLGN(L.N)*UOLUIL(L) 
qD 	 COSELC(L.N)=E10,H(L0)*OOLELC(L) 

SAVGAS(L)=COSGAS(L.1)—COSGAS(L.N) 

SAVCIL(L)=COSCIL(L.11—COSOIL(LO) 

SAVELC(L)=COSELO(LO)—COSELC(L,N) 

	

90 	 100 CONTINUE 
IF((K.E'1.1).OR.(K.EQ.3))WRITE(6.110) 

IF(K.E0.5)WRITE(6.110) 
IF(K.NE.1)WRITE(6.10.)N,CARPET 
IF(K.E0.1)WRITEI6,105) 

	

95 	 NRITE(E.106)FLAN(I),AREA(J).FLOOR(MM) 

IF((K.GT.1))hRITE(6,107) 
IF(K.EG.1)WRITE(6,111) 
IF(K.E0.1)WRITE(6.108)(CITY(NUN(LL)).HEATHR(NUM(LL).N). 

1HEATYR(NUM(LL),N).THERM(NUM(LL).N).COSGAS(KUM(LL).Nl,GALLON( 

	

100 	 2NUM(LL)00,COSCIL(NUM(LL),N).EKWH(NUM(LL).N).COSELC(NUM(LL),N) 

3.NOTE(LL).LL=1,15) 
IF(K.NE.1)NRITE(6.109)(CITY(NUM(LL)),HEATHR(NUM(LL),N).HEATYR 

1(hUm(LL).N).THERM(NUM(LL)0).COSGAS(NUM(LL).N).GALLON(NUP(LL),N). 
2COSCIL(NUM(LL).N).EKNH(NUM(LL),N).CCSELC(NUM(LL).N),FCT(NUM(LL)). 

	

105 	 3SAVGAS(NUM(LO),SAVOIL(NUM(LL)).SAVELC(NUM(LL)),LL=1.15) 
98 CONTINUE 

99 CONTINUE 
101 CONTINUE 
102 CONTINUE 

	

110 	 103 CONTINUE 
NRITE(6,110) 
STOP 

104 FORMAT(/////8X*04TA FOR CARPETING THERMAL FESISTANCE* 

1* = *F4.2* 	(TRANSMITTANCE = *F4.2* ) 4 ) 
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115 	 105 FORMAT(/////8X 4 BASE DATA 	(NO CARFETING)*) 
106 FORMAT(WFOR *A10 4. FLOOR PLAN OF AREA = *F6.0 

1' SQ.FT., USING 4 A10* CONSTRUCTION'//) 
107 FORMAT(T5*CITY 4 T15*HEATING/*726*ANNU:L'742*NATURAL GAS' 

1T61*FUEL OIL*T77*ELECTRICITT*T101 4 SAV":NGS CUE TO CARPETING' 
120 	 2/T15*DES..-HR*T26 3 HEATING*T41 4 THERMS/ COST*T53*GALLONS* 

3 4. / COST*T78*Khh / COST*T96*PCT 4 T104*GAS 4 T113 .*OIL*T122*ELEC*) 
108 FORMAT(15(2X,A10.2X,F7.0,2X,F11.092X,3(2X,F7.0* /$ 4. F6.0),12X,A10/) 

1) 
109 FORMAT (15 (2X '4110 ,2X, Fla Os 2X,F11•O s2X93(2X9F7•0* /ViLF6•0) 

125 	 14X,F4.1 4 4 4. 3(3)(*$*F5.0)1)) 
110 FORMAT('1 4. ) 
111 FORMAT(T5*CITT 4 T15 4HEATING/*T26*ANNUAL*T42*NATURAL GAS' 

1T61*FUEL OIL*777*ELECTRICITY* 
2/715*OES•.HR*726*HEATING*T41*THERMS/ COST 4 T58*GALLONS* 

1 	130 	 3 41 / COST*T78 4 KWH / COST') 
tr:1 	 ENO 

0 
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1 	 SUBROUTINE WALL(AREA,WALINSOPERIM•DESGhT,STORYSOTFLOW) 
U=.082 
IF(1ALINS.E0.0.)U=.22 
IF(AREA.GE.5000.)U=0.17 
AT 5000 SO FT ANO ABOVE USt CONCRETE BLOCK 

C 	W/ BRICK VENEER 	(U=0.17) 
HTFLOW=U*PERIM*8.*(70.-OESGNT)*STORYS 

C 	WALINS IS 0.0 IF NO INSULATION USEO IN WALLS 
C 	(1.0 IS TO EE USED TO INDICATE USE OF STD INSUL.) 

	

10 	 C 	8. FT. STANOARC WALL HEIGHT HAS SEEN ASSUMED 
RETURN 
ENO 
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1 
	

SUBROUTINE ROCF(AREA.STORYSOESGNT,HTFLOW) 
AROOF=AREA/STORYS 
UROOF=0.061 
IF(AREA.GE.5000.)U=0.12 

	

5 
	

C 	FOR COMMERCIAL STRUCTURES (5000 .Q FT OR LARGER) 
C 

	

	USE MASONRY RCCF WITH LIGHT INSULATION (U=0.12) 
HTFLOW=URCOF*AROOF 4 (70.-OESGNT) 

C 	UROOF DEFENDS ON ATTIC INSULATION 
C 	R OF INSULATION 	 UROOF (8TU/HR-*F-FT* 42) 

	

10 
	

C 
C 	R-0 	 0.276 
C 	R-7 	 0.095 
C 	R-8.75 	 0.081 
C 	R-13 	 0.061 

	

15 
	

C 	R-19 	 0.046 
C 

RETURN 
ENO 
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1 	 SUBROUTINE INFILT(AREAtSTORYS.OESGNTOTFLOW) 
ALIVNG=AREA 
HTFLOW=ALIVNG 4 8.*.075 10 .24*(70.-DESONT) 

C 	ASSUMES ONE AIR CHANGE PER HR. TN STRUCTURE 
5 	 C 	AIR DENSITY IS .075 LBM/FT**3 

C 	SP. HEAT AIR IS .24 BTU/LBM-'F 
RETURN 
END 
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SUBROUTINE WINCOW(AREA,CESGNT,CEGDAY,HTFLOW) 
C 	AREA WINCOW TAKEN AT 127.. OF FLOOR AREA 
C 	(FHA STANCARCS REQUIRE, 107.1 

AWIND=0.12‘AREA 

	

5 
	

C 
C 
C 	FOR ZCNES i - 3 U=1.13 
C 	FCR ZONES 4 & 5 U=0.65 
C 	THIS ACCOUNTS FOR THE PREDOMINANCE OF DOUBLE 

	

1 0 
	

C 	PANE wINCCwS IN NORTHERN REGIONS 
U=1.13 
ZONE=1. 

C 	FOR SINGLE PANE GLASS IN BTU/HR-*F-FT 441 
C 

	

15 
	

IF(CEGCAY.GT.5600.)ZONE=4 
IFUZONE.E0.4.).0R.(ZONE.EQ.5.))U=0.65 

C 	(DOUBLE PANE 
HTFLOw=U*AWINC*(70.-OESGNT) 

C 	AWING IS AREA OF WINOOWS.FT* 4 2 

	

20 
	

C 	DESGNT IS DESIGN TEMP. FM. ASHRAE 
C 	720 IS NO. OF HRS. PER MO. 

RETURN 
END 
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1 
	

SUBROUTINE WOFLOR(CARPET,AREA.STORYS.DESGNT.HTFLOW) 
UFLOOR=.28 
AFLCOR=AREA/STORYS 
IF(CAPPET.NE.0.)UPLOOR=1./(1./UFLJOR+1./CARPET) 

	

5 
	

C 	TUNHTED=(CESGNT•3.•PERIM•.9+70.*AP-00R*UFLCOR) 
C 	TUNHTED=TUNHTEC/(3.*PERIM*.9+AFLCOR*UFLOOR) 
C 	AECVE TWO EONS. ARE FOR REFERENCE ONLY 
C 	TUNHTED IS TEMP OF UNHEATED CRAWL SPACE OR BASEMENT 
C 	IN ACCORCANCE i‘ITH ASHRAE DESIGN GUIDELINES 

	

10 
	

C 	FOR UNVENTILATED CRAWL SPACES 
C 
C 
C FOR VENTILATEC CRAWL SPACES THE FOLLOWING APPLIES I 

TUNHTED=0.50*(70.)+0.50*(DESGNT) 

	

15 
	

HTFLOW=UFLCOR*AFLOOR*(70.TUNHTEC) 
C 	U OF WOOD FLCOR IS 0.28 BTU/NR.-.FT**2•••F 

RETURN 
END 
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1 	 SUBROUTINE SLAEHT(CARPET,STORYS.AREA.PERIM.DESGNT.HTFLOW) 
DIMENSION 0A0(10).0A1(10).CA0(10).CA1(10),RVAL(10) 

C 	CATA STATEMENTS ARE BASEC ON SEPARATE PROGRAM (RELAX) 
DATA RVAL/.613497..781250,.927e6f.1.333333,2.439024.5 4 0./ 

	

5 	 DATA CA0/3.123.2.627.2.321,2.079 1 1.274,4.25.4 4 0./ 
DATA CA1/.055..05.-.045.-.041..027.-..079,4*0./ 
DATA QA0/38.149,32.389.28.670.26.218,17.461151.901,4*0./ 
DATA 0A1/.....475.•.403,-.359,-.3261•4271.•.647,4*0./ 
RCARPT=0. 

	

10 	 IF(CARFET.NE.0.)RCARPT=1./CARPET 
NFLORS=STORYS 
AREASB=AREA/STORYS 
N=6 
IF(RCARRT.NE.0.)GOTO1 

	

15 	 OEDGE=040(N)+0A1(N)*DESGNT 
QCENT=CAO(N)+CA1(N)*DESGNT 

1 	 GOTC3 
1 J=1 

1-1 	 NNIN=N...2 

	

20 	 00 2 I=2,NMIN 
2 IF(RCARPT.GE.RVAL(I))J=I 

JJ=J+1 
OHIGH=CAO(J)+CA1(J)*OESGNT 
OLOW=0A0(JJ)+CA1(JJ) 4 DESGNT 

25 QCHIGH=CAO(J)4CA1(J)*CZSGNT 
OCLOW=CAO(JJ)+CA1(JJ)*GESGNT 
FRACT=(RCARFTRVAL(J))/(RVAL(JJ).'RVAL(J)) 
()ECGE=FRACT*(OLOW...QHIGH)+OHIGH 
OCENT=FRACT*(0CLOW-QCHIGH)+OCHIGH 

	

30 	 3 QEDGE=CECGE*(FERIM.q2.) 
FACTOR=36. 
IF(NFLORS.E0.2)FACTOR=45. 
QCENT=OCENT*(APEAS8+FACTOR ■.3.*PERIM) 
HTFLOW=QEOGE+OCENT 

	

35 	 RETURN 
END 



EASE 	DATA 	(NO 	CARPETING) 
FOR 	SCLARE 	FLOOR FLAN OF AREA 	= 	2000. 	SO.FT.0 	USING 	WOCO FLOOR CONSTRUCTION 

CITY 	HEATING/ 	ANNUAL 	 NATURAL GAS 	 FUEL 	OIL 	 ELECTRICITY 
OES-HR 	HEATING 	 THERMS/ 	COST 	GALLONS/ COST 	KWH 	/ COST 

PIAMI 	 33177. 	7099877. 	 65. /$ 7. 46. 	/$ 	21. 	1479. /8 44. 

NEWCRLEANS 	48489. 	67157899. 	530. /8 102. 376. 	/0 	9574. /8 326. 
HOUSTON 	53594. 	74816682. 	560. /0 18. 397. 	/8 	9650. /8 261. 
ATLANTA 	66354. 	196474180. 	1282. /3 226. 908. 	/8 	372. 	20468. /0 430. 
SANFRANSCO 	44661. 	134653949. 	110o. /$ 199. 783. 	/8 	20842. /3 625. NOTE 
FORT 	WORTH 	63802. 	153443E14. 	1030. /3 231. 729. 	/0 	277. 	16625. /A 582. 
LCUISVILLE 	79114. 	368673006. 	2085. /3 284. 1477. 	/$ 	591. 	32213. /0 644. +0*** 	= 

ST 	LOUIS 	80390. 	393913045. 	2196. /8 329. 1555. 	/8 	622. 	33872. /8 881. NO DATA 
SEATTLE 	59974. 	26532410E. 	1656. /8 406. 1314. 	/8 	565. 	30582. /I 367. AVAILABLE 
BOSTON 	74294. 	418570457. 	2299. /0 690. 1628. 	/0 	68 	35430. /8 567. 
CHICAGO 	85902. 	570303E40. 	2698. /11 521. 1911. 	/0 	841. 	41750. /0 1586. 
SFOKANE 	83580. 	554137805. 	2702. /8 589. 1914. 	/0 	823. 	41693. /8 455. 
CARI9JU 	102154. 	997735937. 	3808. /11 	 2697. 	/0 	1160. 	61421. /0 1228. 

CCLUTH 	103315. 	103314E150. 	3883. /8 866. 2750. 	/0 	1072. 	62886. /$ 1572. 
GLASGOW 	110230. 	992075689. 	3399. /8 313. 2407. 	/0 	939. 	56572. /0 905. 

CATA 	F04 	CARPETING 	THEFPAL 	RESISTANCE = 1.00 (TRANSMITTANCE 	= 	1.00 	) 

FOR 	SOLARE 	FLOOR 	FLAN OF 	AREA 	= 	2000. 	SO.FT.. 	USING 	WOOD FLOUR CONSTRUCTION 

CITY HEATING/ ANNUAL NATURAL GAS FULL 	OIL ELECTRICITY SAVING! DUE 	TO CARPETING 

Gc 	- Hi HtAT1NG TW.RHW GUST GALLOW;/ COST KWH 	/ COST PCT GAS OIL 	'ALL 

MIAMI A1981, n844.'81. /i 	7. 45. 	/0 	:a. 14'6. 	/3 	45. 3.61 8 	O. 1. 	1 	2. 

NtWORLEANS 4t'744• 6.140,'09. 51t. 	/1 	18. 36... 	/5  	 /$ 	314. 3.6% 1 	4. 1 	1 	12. 
HOU;TJN 51664. 7,!1;'3:74. 540. 	/0 	17. 38/. 	/$ 	 9503. 	/3 	251. 3.6% 3 	I. T 	I 	9. 
ATLANTA 63905. 18.4401091. 1236. 	/$ 	218. 875. 	/8 	359. 19732. 	/8 	414. 3.6% $ 	8. $ 	13. 	3 	15. 
SANFKANSCO 43354. 12980E344. 1066. 	/8 	192. 755. 	/8 	 20091. 	/A 	603. 3.64 $ 	7. 1 	23. 
FCRT WORTH 61505. 147919630. 993. 	/0 	222. 703. 	/$ 	267. 16026. 	/$ 	561. 1.6% 3 	8. $ 	10. 	1 	21. 

LCUISVILLE 76266. 355400744. 2010. 	/8 	273. 1424. 	IS 	569. 31053. 	/3 	621. 3.6% $ 	10. 8 	21. 	$ 	23. 

ST LCUIS 77496. 374732139. 2117. 	/1 	318. 1499. 	/A 	600. 32653. 	/3 	849. 3.6% 8 	12. $ 	22. 	$ 	32. 
SEATTLE 57815. 255772414. 1789. 	/A 	392. 1267. 	/0 	5.5. 29481. 	/8 	354. 3.6% $ 	15. 8 	20. 	$ 	13. 
SOST3N 71354. 40200E497. 2208. 	/A 	662. 1564. 	/8 	657. 34028. 	/8 	544. 4.07. $ 	27. $ 	27. 	$ 	22. 
CHICAGO 82503. 547735189. 2591. 	/11 	500. 1835. 	1$ 	807. 40398. 	/8 	1524. 4.0% $ 	21. 8 	33. 	$ 	63. 

SPOKANE 80273. 532209080. 2595. 	/3 	566. 1838. 	/is 	790. 40043. 	/8 	440. 4.07. $ 	23. $ 	33. 	$ 	18. 

CARI9JU 96111. 958252639. 3658. 	/8 	 2590. 	/0 	1114. 58990. 	/$ 	1180. 4.0% $ 	 $ 	46. 	$ 	49. 

CULUTH 99226. 992261775. 3729. 	/0 	832. 2641. 	/0 	1030. 60397. 	It 	1510. 4.0% $ 	34. $ 	42. 	2 	62. 
GLASGOW 105916. 952816583. 3265. 	/A 	300. 2312. 	/0 	902. 54333. 	/$ 	869. 4.0% $ 	12. $ 	37. 	36. 



DATA 
FOR 

CITY 

FOR 	CARPETING 	THERMAL 

SCLARE 	FLOOR 	FLAN 

HEATING/ 	ANNUAL 

CESHR 	HEATING 

RESISTANCE 	= 	2.00 	(TRANSMITTANCE 	= 	.50 	) 
OF AREA 	= 	2000. 	SD.FT.. 	USING WOOD FLOOR CONSTRUCTION 

	

NATURAL GAS 	 FUEL 	OIL 	 ELECTFICITY 

	

THERMS/ 	COST 	GALLONS/ 	COST 	KWH 	/ 	COST PCT 
SAVINGS 

GAS 
DUE 	TO CARPETING 

OIL 	LLEC 
MIAMI 31217. 6683437. 62. /1 6. 44. /0 20. 1392. /8 42. 5.9% $ 	0. $ 	1. 1 3. 
NEW3CLEANS 45625. 63190407. 499. /0 96. 353. /1 9008. /3 30E. 5.97.. 11 	6. $ ***** 1 19. 

HOISTON 504.?7. 70395731. 527. /1 17. 373. /2 9080. /0 245. 5.94 2 	1. $• 	 1 15. 
AT.ANTA 6454. 184867060. 1207. /0 212. 854. /2 350. 19759. /2 404. 5.9% $ 	13. $ 	22. 2 25. 
SANFRANSCO 42023. 126698588. 1041. /0 187. 737. /0 19610. /2 see. 5.94 3 	12. 2 	 2 37. 
FCRT 	wc.Rrti baoss. 14437t14. 969. /I 217. 686. /2 261. 15643. /3 547. 5.9% $ 	14. $ 	16. 34. 

LOUISVILLE 74441. 54692883. 1962. /2 167. 1389. /2 516. 30310. /0 606. 5.9% $ 	17. 0 	35. 'I 38. 
ST 	LCUIS 75641. 370641814. 2066. /0 310. 1463. /2 595. 31871. /0 829. 5.9% 1 	19. $ 	37. 1 52. 
SIATTLE 56431. 749649534. 1746. /2 382. 1237. /$ 512. 28775. /0 345. 5.97. 2 	24. $ 	33. 0 2?. 
PCSTON 6 9 464. 3915895.73. 7150. /0 645. 1522. /2 619. 33179. /0 530. 6.5% $ 	45. 2 	44. 2 17. 

CHICAGO 80324. 533266234. 2523. /8 487. 1787. /0 786. 39039. /0 1483. 6.57. 0 	34. 0 	55. 1103. 
SF.'<ANE 78153. 51812205. 2527. /0 551. 1789. /1 769. 38986. /I 429. 6.57. $ 	38. 53. 1 30. 

9`.5?0. 53;9431C1. 3561. /8 	 25/2. /8 1014. 57432. /0 1149. 6.5% $ 	 2 	75. 2 80. 

CLLOTH it t.0 	. 964053e43. 31.31. /I 810. 2571. /8 1003. 58602. 11 1470. 6.5% $ 	56. 1 	70. 2 102. 
GLASGOW 103116. 5e7t59485. 3179. /1 29[. 2251. /2 878. 52898. /2 846. 6.5% $ 	20. $ 	61. 2 59. 

CATA 	FOR 	CARr';:TING 	THAL 	R.:SISTANC 	3.00 
FOK 	St:L“: 	FLOOP: 	rLAN 	or 	AREA 	. 

CITY 	HEATING/ 	ANNUAL 	 NATURAL GAS 
CES..HR 	HEATING 	 THERMS/ 	COST 

	

(TRANSMITTANC% 	= 	.31 	I 

	

kflING 	HOC() FLJUR 	CONSTWJCTICN 

	

FU:L 	OIL 	 ELECTRICITY 

	

GALLONS/ 	COST 	KWH 	/ 	COST PCT 
SAVINGS 

GAS 
DUE 	TC CARPETING 

OIL 	ELEC 
MIawI 30634. 6566459. 60. /0 6. 43. /2 	19. 1368. /2 41. 7.5% 1. 2. $ 	3. 
NEW:20RLEANS 44846. 67112?84. 491. /2 94. 347. /8 	 8955. /2 301. 7.54 2 	8. 2 	 1 	24. 
HOUSTON 49567. 69195C7. 519. /8 17. so. /8•4,0••• 8925. /$ 241. 7.5% $ 	1. $ 	 1 	20. 
ATL:NTA 61363. /81712951. 1186. /2 209. 840. /3 	344. 18931. /2 358. 7.5% $ 	17. $ 	28. $ 	32. 
SANFRANSCO 41306. 124537313. 1023. /0 184. 724. /0 	 19276. /0 578. 7.54 $ 	/5. 2 	 47. 
FCiT 	4ORTH 5900d. 141915259. 952. /0 213. 674. /2 	256. 15376. /$ 536. 7.5% 2 	17. $ 	21. 1 	44. 
LCUISVILLE 73170. 340574371. 1929. /0 252. 1366. /2 	546. 29793. /2 596. 7.5% $ 	21. $ 	44. $ 	48. 
ST 	LCUIS 74351. 364318110. 2031. /0 305. 1438. /8 	575. 31327. /8 815. 7.5% 2 	25. 2 	47. 8 	66. 
SEATTLE 55468. 245390139. 1717. /I 376. 1216. /2 	523. 28284. /0 339. 7.5% 2 	31. 2 	42. 1 	2d. 
POSTON 661.53. 384002152. 2104. /2 633. 1494. /2 	627. 32504. /1 520. 8.3% $ 	57. $ 	56. 1 	47. 
CHICACA 78803. 523204265. 2475. /1 478. 1753. /2 	771. 36302. /8 1455. 8.3% 0 	43. $ 	69. 2 	131. 
SPOKANE 76679. 508373505. 2479. /1 540. 1756. /$ 	755. 38250. /2 421. 8.3% $ 	49. $ 	68. 2 	38. 
CARIBOU 93717. 5 15331425. 3494. /8 	 2474. /$ 	1064. 56348. /2 1127. 8.3X $ 	96. $ 	101. 
CLLUT.-4 94782. 547822237. 3562. /0 794. 2523. /2 	984. 57692. /0 1442. 8.3% $ 	72. $ 	89. $ 	130. 
GLASGOW 101172. 910143641. 3119. /8 287. 2208. /8 	861. 51900. /2 830. 8.3% $ 	26. $ 	78. $ 	75. 



CATA 
FOR 

CITY 

FOR 	CARPETING 	THERMAL 	RESISTANEZ 	= 	4.00 	(TRANSMITTANC 	= 	.25 	) 
SCLARE 	FLOOR FLAN OF AREA 	= 	2000. 	SQ.FT.. 	USING 	WCOO 	FLOOR CONSTRUCTION 

HEATING/ 	ANNUAL 	 NATURAL GAS 	 FUEL 	OIL 	 ELECTRICITY 
OES.•WR 	HEATING 	 THERMS/ 	COST 	GALLONS/ COST 	 KWH 	/ COST PCT 

SAVINGS DUE 
GAS 

TO CARPETING 
OIL 	ELEC 

MIAMI 30292. 6482588. 60. /0 6. 42. /0 19. 1351. 	/0 41. 8.7/. $ 	1. $ 	2. I 4. 
NEHORLEANS 44274. 61318445. 484. /3 43. 343. /0 8742. 	/1 297. 8.7% $ 	9. $ 	 1 28. 

HCUSTON 48934. 68311849. 511. /$ lb. 362. /0 8811. 	/0 238. 8.74 0 	2. I 	 1 23. 
ATLANTA 60545. 179392003. 1171. /0 206. 829. /0 340. 18549. 	/$ 342. 8.7% 0 	20. $ 	32. t 37. 

SANFRANSCO 40778. 12E445647. 1010. /0 182. 715. /$ 19030. 	/$ 571. 8.74 $ 	17. $ 	 1 54. 
FCRT 	WORTH 58255. 140100E71. 9.0. /0 211. 666. /0 253. 15179. 	/1 531. 8.7% 0 	20. 24. $ 	51. 

LCUISVILLE 72235. 336615240. 1104. /0 259. 1348. /0 539. 29412. 	/$ 588. 8.7% $ 	23. $ 	51. 0 56. 

ST 	LOUIS 73401. 354E54814. 2005. /0 301. 1420. /0 568. 30327. 	/0 804. 8.77. E 	24. $ 	54. 1 77. 
SEATTL5 54754. 242255868. 1645. /0 371. 1200. /0 516. 279/3. 	/$ 335. 8.751 $ 	35. $ 	4y. 1 32. 
FOSTON 57193. 378566931. 2079. /1 624. 1473. /0 618. 32044. 	/0 513. 9.651 i 	66. $ 	65. 0 54. 

CHIO3t;J 77892. 515748703. 2440. /0 471. 1728. /0 760. 37760. 	/0 1435. 9.6% 1 	50. $ 	10. 1 152. 
ScOKANE 75592. 501177565. 2444. /0 533. 1731. /0 744. 37709. 	/0 415. 9.6% i 	56. $ 	79. 1 44. 
CARIBOU 92391. 402380531. 3444. /0 	 2433. /0 1049. 55551. 	/t 1111. 9.6% $ ***** $ 	111. t A17. 
ELLUTH 43441. 534408528. 3511. /1 783. 2487. /0 470. 56876. 	/$ 1422. 9.6% $ 	81. $ 	102. I 150. 
GLASCOW 5 4 740. 847251244. SON. /0 283. 2177. it 849. 51165../$ 819. 9.6% $ 	SO. $ 	90. 2 87. 

The complete computer output will be available through: 

Mr. Barry Torrence 
Director of Technical Services 
Carpet and Rug Institute 
Dalton, Georgia 30720 
(404) 278-3176 



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. In 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 

Group Assignment 

Sample Numbers Included 

I 1,2,3,4 

II 8,9 

III 4,5,6,7 

IV 14,15,16 

V 8,10,11,12,13,14,17 



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. 



Table C - 2 

Sample 
No. 

Total 
Height(in.) 

Physical 	Test 

Pile 
Height(in.) 

Results 

Total 
Weight(oz/sq.yd.) 

Pile 
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 
Variable 

Regression 
Coefficient 

1.) (Tufts per square inch) -1  = GA./ Sp, 
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, 



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. 



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. 



DYNATECH !VD COMPANY TEL. 617-868-8050 
	 YNATECH 

99 ERIE STREET • CAMBRIDGE, MA 02139 • USA 
	

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.O. 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 includes 	the 
enclosed data is the test with no air gap on specimen 22-1. With no a-.t gap 
we measured a thermal conductance of 0.51 Btu h -lft-2degF-1 . With tr., 
gap we measured a thermal transmittance of 0.38. The air film therno .  ,lo*--- 
ductance was calculated from 

1 _ - _ 1 1 

	

F
a 	

C
t 	

C
c 

= the thermal conductance of a 1/2 inch air flit 

t 
= measured thermal transmittance with air gap 

C
c 

= measured thermalconductance with no air gap 

1 	1 - 1 
F
a = 0.38 	0.51 

F
a 
 = 1.5 

The value of 1.5 is consistent with published values and 
suggests that running carpet materials in the heat flow meter ix-Lrument 
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 	 - C7 - 



DYKATECH 

Report on 

THE THERMAL TRANSMITTANCE 

OF THIRTY-ONE CARPET MATERIALS 

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

Thirty-one carpet materials were submitted for analysis of the 

thermal transmittance. 

Experimental Procedure  

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

Therma3 Conductivity by Heat Flow Meter." The sample was placed between 300 mm 

square al2ninum plates with blackened surfaces leaving an air gap of 12.7 mm be-

tween 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 subEidiar 

heater and a multi-junction thermopile calibrated heat meter. At equilibirum 

conditions. the temperature of both hot and cold faces was evaluated from thermo-

couples embedded in the plates crld the heat flux through the specimen was 

derived from the output of tb heat meter. 

The thermal transmittance was calculated from 

C = (q/A) (1) 
AT 

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 

C8 - 



DYNATECH 
Table 

Sample 

THE THERMAL TRANSMITTANCE OF 

THIRTY-ONE CARPET MATERIALS 

Description 

Composite ty Thickness (1)  

Thermal 
Transmittance 

W m-2degK-1  
kg m- 3 mm 	1st 	2nd 

20 Blood Red Plain Carpet 190 11.4 3.15 3.2 

22 White/Lt. Blue Patterned 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 

40 Green/brown Industrial Carpet 320 8.9 3.9 3 9 

4J. Gold/Rust/Green Plain Carpet 110 29.0 - .8  

42 Foam-backed Gold/Brown Carpet 300 10.4 35 2 	, 

Lime Green Textured Carpet 160 18.5 ).,L,  

.c - 	,75 Green/Grey Textured Carpet 160 14.0 % 	.:; 2.9i 

C, -eell 	61 - 	1-1 Slightly textered Rubber Mat 350 5.8 4. 4 

Yellow 0=.:la Extremely Waffled Rubber Mat 160 10.9 3.9 '). 

Yellow Foam Flexible Urefaane, Plain 32 10.2 2.5 .5 

37  and Yelloi FnPm 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 



DYNkTECH 
Table 

THE THERMAL TRANSMITTANCE 

OF THIRTY-ONE CARPET MATERIALS 

Thermal 

Composite 	 Transmittance 

Sample 

Density 
) 

Thickness (1 Br" h -1ft-2APgF
-1 

Description 	 lbs ft-3 inches 	1st 	2nd 

20 

22 

23 

30 

33 

35 

Blood Red Plain Carpet 

White/Lt.Blue Patterned Carpet 

Rust Colored Plain Carpet 

Orange/Brown Industrial Carpet 

Off-White Plain Carpet 

Red/Rust/Green/Purple Textured C 

12 

8 

9 

16 

10 

7 

0.45 

0.77 

0.71 

0.26 

0.71 

0.6', 

0.56 

0.38 

0.35 

0.74 

0 42 

0 +9 

0.57 

0.37 

0.35 

0.74 

0.42 

0.49 

37 Tan/Gold/Charcoal "Striped" Carpet 16 .43 0,1?2 0.63 

40 Green/Brown Industrial harpet 20 0.35 ( ...3 0.69 

-4 Gold/Rust/Green Plain Carpet 7 1.14 7  32 0.32 

42 Foam Backed Gold/Brown Carpet 19 0.0_ j 	59 0.58 

48 Lime Green Textured Carpet 10 0.73 0.3 0.42 

:'OK 576 Green/Grey Textured Carpet 10 0.55 L'.50 0.52 

-.: - en Waffle Slightly Textured Rubber Mat 22 0.23 0 78 0.78 

Yel7ev Waffle Extremely Waffled Rubber Mat 10 0.43 0,69 0.68 

YJ:17 Foam Flexible Urethane, Plain 2 0.40 0.44 0.44 

37 a.. -::d Yellow Foam Stacked Carpet and Underlay - 0.83 0.32 - 

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

Reference: GIT-2 	 October, 1976 

- C 10 - 



DYNATECH 
Report on 

THE THERMAL TRANSMITTANCE 

OF FOURTEEN CARPET MATERIALS 

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

Fourteen carpet materials were submitted for analysis 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 from 

C = (q/A) (-24) 

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-3 	 November, 1976 

- C 11 - 



DVNATECH 

Table 

THE THERMAL TRANSMITTANCE OF 

FOURTEEN CARPET MATERIALS 

Sample Description 

Composite 
Density 

Thermal 

Thickness
(1) Transmittanc 

kg m
-3 

mm W m
-2

degK
-] 

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 

_Bair Mat Hair Mat Underlay 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 Hair Mat 17.8 1.95 

04(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 

NOTE
(1) 	The test WL3 perforLeA rith an additional 12.7 um air gap. 

Reference: GIT-3 
	

November, 1976 



DYNATECH 

Table 

THE THERMAL TRANSMITTANCE OF 

FOURTEEN CARPET MATERIALS 

Sample Description 

Composite 
Density Thickness (1) 

Thermal 
Transmittance 

lbs ft
-3 

inches Btu h
-1

ft
-2
degF

-1 

i9523-3 Tan Deep Pile Carpet 10 0.72 0.39 

i9523-2(50) Gold Deep Pile Carpet 10 0.22 0.40 

t78 Gold/Brown/Black Carpet 19 0.26 0.76 

4(9909 78298-A) Gold/Orange Carpet 28 0.20 0.82 

.37 Green/Blue/Black Carpet 26 0.21 0.75 

ample 7 Navy Blue Carpet 12 0.44 0.46 

[air 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 

S523-2(50) and Hair Mat 1.26 0.25 

38 and Hair Mat 0.70 0.34 

4(9909 78298-A) and Hair Mat 0.64 0.36 

37 and Hair Mat 0.65 0.33 

ample 7 and Hair Mat 0.88 0.26 

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

Reference: GIT-3 
	

November, 1976 
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DYNATECH 
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 the top of carpet alid 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 

1 
C = (q/A) Ffj 

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 	 January, 1977 

- C 14- 



DYE\9MECH 
Table 

THE THERMAL TRANSMITTANCE 

OF A CARPET MATERIAL 

Composite 
Thermal 

Density 	Thickness (1) 	 Transmittance 

Sample 	kg m-3 mm 	 W m
72

deal(
-1 

#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. 

Sample 

Thermal 
Density 	 Thickness (1) 	Transmittance  

lbs ft-3 Inches 	 Btu in h
-1

ft
-2

degF
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 



DYNATECH 
Table 

THE THERMAL TRANSMITTANCE 

OF A CARPET MATERIAL 

Composite Thermal 
Density 	Thickness (1) 	 Transmittance  

Sample 	kg m-3 mm 	 W m
-2

degK
-1 

#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. 

Sample 

Thermal 
Density 	Thickness (1) 	Transmittance  

lbs ft 
3 

Inches 	 Btu in h
-1

ft
2
degF

1 

 

#1 Bonded Urethane 	 4.4 
	

0.47 	 0.36 

C2 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 



DYNATECH 
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 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 = (VA) 

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 	 January, 1977 



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 
Sample No. Pad Type 

Sum of Individual 
R-values 

Combination 
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. 



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). 



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. In 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 l = 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. 



-7 -s 

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. 
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