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Economics of Insulation 

INTRODUCTION 

The increased application of heating insulation to building construc
tion in recent years is based upon sound economic principles. Twenty
five years ago the building trade and the public in general little· recog
nized the dollars-and-cents benefits to be derived from the application 
of heating insulations, as scientific analyses of the problem were in the 
incipient stages. Since that time, however, accurate methods of calcu
lating heat ·losses from buildings have been developed and the calcula
tions of probable fuel consumptions and costs have attained a remark
able degree of accuracy. The transition from the old "rule-of-thumb" 
methods of calculating heat loads to the present-day scientific approach 
has provided the engineer and contractor with a tool, the application 
of which clearly indicates the need for insulation. Today, the problems 
involved in the construction of a new building usually include consid-
eration of some form of heat insulation. · 

The benefits to be derived from the application of heating insula
tion to a building are twofold. (1) There is a definite economic gain 
from lowered fuel costs and from initially smaller heating plants. 
(2) There is additional comfort resulting from the maintenance of 
higher inside wall surface temperatures. These higher surface tem
peratures result in an increase in the environmental, or effective, tem
perature by reducing the heat loss from the human body to the cold 
wall surfaces through radiation. Such an increase in effective tem
perature may even be translated into an actual fuel saving if the air 
temperature of the room is lowered to compensate for the higher wall 
temperatures, resulting in the same feeling of warmth to the human 
body. 

Probably the most important advantage arising from the adapta
tion of heat insulation to buildings is economic. The calculation of 
dollars-and-cents savings, however, is elusive since a great many fac
tors are involved. The determination of the optimum thickness of 
insulation that will result in the greatest savings is an even more 
complicated problem. Obviously, greater savings are possible in the 
extreme climates of the north, or where more costly fuels are burned. 
The optimum thickness of insulation for a residence located in Min
nesota probably is not the same as that for a residence located in Mis
souri, all other factors being equal. On the other hand, if the Missouri 
residence is burning an expensive fuel and the Minnesota residence 
a cheap fuel, the optimum insulation thicknes~ may conceivably be 
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the same. A resume of the factors involved in an economic study made 
for the purpose of obtaining solutions to such problems should include 
the following: 

Degree-days 

The degree-day is the unit used by heating engineers to express the 
average heating load for a specific locality during an average winter. 
It is a measure of the relative heating requirements for various sec
tions of the country. Identical homes built in various sections of the 
country would have heating bills varying in almost direct proportion 
to the number of degree-days in the locale. A home constructed in a 
mild climate with a low average number of degree-days during the 
winter would have a ~uch lower heating bill and there would be 
potentially less to be gained by the use of insulation. The average 
heating load in degree-days thus becomes a major factor in any eco-
nomic stu~y. · · 

Heat loss from structure 

Another factor involved in any economic study of the value of in
sulation is the actual design heat loss from the structure. This design 
heat loss is the amount of heat that must be supplied to the structure 
to maintain the inside air temperature at a given level when the out
side air is at the lowest temperature to which the structure will be 
subjected for any reasonably long period of time. This is generally 
taken as approximately 15 degrees above the lowest reported tem
perature in the locality. This heat loss takes into consideration not 
only the heat that actually passesthrough the walls, ceilings, a:nd other 
portions of the structure that may be insulated, but also through the 
windows and doors as well as the heat needed to increase the tempera
ture of any air entering the structure by infiltration. Therefore, the 
heat loss has certain components that cannot be changed by· the appli
cation of insulation. For example, insulation cannot be used to reduce 
the heat loss through windows or the heat loss resulting from infiltra
tion. The larger such portions of the heat loss are of the total, the 
smaller is the advantage to be gained by the application of insulation. 
Reduced to the absurd, there would be little economic advantage in 
insulating the walls and ceilings of a house in which all the windows 
and doors were kept open continuously and thus was subjected to 
maximum heat loss through infiltration. 

Law of diminishing returns 

The first inch of an insulating material applied to a wall or attic 
floor will result in a greater saving in heat and fuel than will the sec
ond inch. The second tnch will result in a greater saving than the third 
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inch, etc. This decreasing economic return usually makes it practical 
to place a limit on the thickness of an insulating material. However, 
it must be kept in mind that two inches of insulation will save more 
fuel than one inch and that three inches will save more than two, etc., 
so that the actual thickness of the insulating material mu~t be consid
ered as well as the price of the material. Sales arguments are often 
based upon this law of diminishing returns and are frequently in error 
because they consider only this one factor. 

A graphical example of the law of diminishing returns as applied 
to insulation is shown in Figure 1. The two curves presented show 
how the rate of heat transmission through an insulating material and 
,through a wall containing this insulating material reduces as the thick
ness of the insulation increases. The conductivity of the insulating 
material has been taken ask== 0.30. In the case of the insulating ma
terial alone, the rate with which heat flows through the material in 
Btu per hour for each square foot of area and for each degree differ
ence in temperature between the two surfaces of the material is plotted 
against thickness. It may be seen that there is a very rapid reduction 
in the rate with which the heat is transmitted as the insulation in
creases in thickness from lh inch to approximately llh inches. The 
reduction is approximately 67 per cent of the original rate with the 
1h inch thick insulation. However, as the insulation thickness further 
increases .from llh inches to 2lh inches, the additional rate of reduc ... 
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tion, based on the original rate at lh inch, is only 13 per cent. A further 
increase in thickness from 2% inches to 3% inches results in an addi- . 
tiona! reduction of only 5 per cent. 

The decrease in rate of heat transmission through an entire wall 
from the air on one side to the air on the other side is not quite as 
rapid as in the case of the insulation alone. With the entire ~all, the 
heat flow is somewhat modified by the studs located in the wall which 
generally act as comparatively high-conductivity heat paths (in some 
instances as low conductivity heat paths) and by the air space which 
is present in the wall unless the entire stud space is filled with insula
tion. However, it is evident that the law of diminishing returns still 
applies. In this case, the wall construction was assumed to be wood 
lath and plaster on the inside, wood siding, paper and sheathing on the 
exterior, with 2 X 4 inch studs spaced 16 inches between Centers within 
the wall. The space between the studs was filled with varying thick
nesses of insulation having a conductivity of k == 0.30. The overall 
coefficient of heat transmission, expressed in Btu per hour, passing 
through the wall from air on one side to air on the other side per 
square foot of wall area and per degree difference in temperature 
across the wall was plotted against the thickness of insulation in
stalled in the stud space. With no insulation in the stud space, the 
overall coefficient of heat transmission was 0.24, but with one inch 
of insulation in the stud space, this decreased to 0.135, a reduction of 
44 per cent. The second inch of insulation reduced the rate of heat 
transmission an additional30 per cent and the third inch an additional 
8% per cent. 

All cost analyses and heat transmission losses shown in this bulletin 
are based upon the actual coefficients of heat transmission for the walls 
considered and for the actual amounts of insulation which must be in
stalled to result in these coefficients. Thus, no further consideration 

·need be given the law of diminishing return with regard to the types 
of analyses here presented. 

Type and cost of fuel 

Gas, oil, or coal are commonly used as fuels and each has its own 
advantages and disadvantages. However, from a strictly economic 
standpoint, the fuel which supplies the smallest amount of heat per 
dollar is the one offering the greatest potential saving through reduced 
consumption. This indicates the economic advisability of increasing 
the amount of insulation with higher cost fuels. 

Heating plant efficiency 

The lower the efficiency of a heating plant, the greater will be the 
cost of the fuel required to supply the heating requirements of a struc
ture and the more gain there is to be derived from the application of 
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insulation. Using a low-efficiency heating plant is effectively the same 
as heating with a more expensive fuel. Reducing the amount of this 
fuel which must be burned to compensate for the heat loss will, there
fore, result in a greater economic gain than when a less expensive fuel 
or more efficient heating plant is used. 

Annuity value of fuel savings 

A reduction in fuel cost through the application of insulation re
sults not only in a yearly dollars-and-cents return, but if this money 
is invested at a reasonable rate of interest, each year's savings will also 
have an annuity value. This factor should also be taken into considera
tion in any complete analysis of insulation economics. 

Reduced cost of initial heating plant . 

If the plan is to apply insulation during the original construction, 
the size of the heating plant will be smaller than would otherwise be 
the case. Consequently, the c;ost will be lower. This saving may be 
considered as having a definite annuity value if properly invested. 
This economic factor, of course, applies only to new structures and not 
to old ones in which the heating plant has been installed before the 
application of insulation. 

Cost of application of insulation 

All the economic advantages derived from the use of insulation are 
partially offset by the increased cost of construction when it is applied. 
The relative importance of this factor against the others determines 
the thickness and type of insulation which will give the greatest re
turn. For purposes of analysis, this cost should be amortized at a rate 
depending upon the financing available and over the period desired. 
The amortization period should probably be the same as the annuity 
period upon which the savings are calculated. 

HEAT LOSSES 

The heat supplied to the building by the heating plant is lost in 
two ways: (1) by conduction of the heat through the walls, windows, 
floors, ceilings, and any other areas across which there is a temperature 
drop, and (2) by the infiltration or movement of cold air from the out
side of the building to the inside with a corresponding movement of 
heated inside air to the outside. The amount of heat lost by infiltration 
is dependent upon the tightness of the building construction and upon 
any difference in pressure which may exist between the outside and 
the inside of the building. Such pressure differences are usually brought 
ab?ut by wind pressure against the outside of the structure, but in the 
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case of tall buildings there may be a chimney effect which lowers the 
pressure on. the inside of the buildings at the lower floors. Practically 
all movement of outside cold air to the interior of the building is 
through any cracks or other openings around the doors and windows. 

In order that heat may be conducted through a solid material there 
must be a difference in temperature across that material. Thus, when 
the air on the outside of a building is cold and the inside air is com
paratively warm, there will be a transfer of heat through the inter
vening solid materials which will be directly proportional to the dif
ference in temperature across them. The rapidity with which the heat 
will flow from the inside to the outside 'of the building will also depend 
upon the nature of the intervening material. With the types of construc
tions used about twenty-five years ago, these transmission heat losses 
were generally fairly rapid, but with modern construction, involving 
the use of insulating materials, the rate of this heat loss can be reduced 
greatly with a resultant saving in heating cost. 

Insulating materials readily adapted to building construction may 
be classed as rigid, flexible, or fill. The rigid, or board, insulations are 
usually manufactured in panels and are used not only because of their 
heat insulating value but also because they possess structural strength. 
They may be used as sheathing, plaster base, or as an inside wall finish
ing material. rhey usually range from one-half to one inch in thickness. 

The flexible insulating materials, commonly called "quilt," "batt," 
or "blanket" insulations are used primarily because of their heat in
sulating properties. These materials are usually fibrous in nature and 
may be covered on one or both sides with a retaining material, such 
as paper. These materials are usually placed between studs in the walls 
or between joists in the ceilings and generally range in thickness from 
one-half to four inches. 

The fill insulations are also used primarily because of their heat 
insulating properties and are placed in the wall stud spaces and the 
ceiling joist spaces. Such materials are usually sold in bulk and are 
either fibrous, granulated, or shredded. When fill insulations are ap
plied to walls, the entire stud space is usually filled with the insulating 
material. When applied to ceiling joists or roof rafters, it is usually 
applied in two- to four-inch thicknesses. 

In the application of insulation to existing buildings, the starting 
point is usually the attic floor. Because of its greater accessibility, in
sulation is most easily applied here. When a limited amount of money 
is available, much can be gained by insulating the attic areas only. 
From the standpoint of reducing heat losses, it is, of course, advisable 
to insulate both the walls and the attic floors, but the application of in
sulation to the walls of an existing building is a more difficult problem. 

In calculating the heat losses of a building, it is first necessary to 
determine the . details of all wall, ceiling, and floor constructions as 
well as the types of windows and the kind of weatherstripping, if 
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any, placed around the cracks of the doors and windows. From this 
information, it is then possible to calculate, or to obtain from prepared 
tables, the heat transmission coefficients for the walls, windows, and 
other areas. These coefficients express the amount of heat which will 
be transmitted across the construction for each hour of time and each 
square foot of area when the temperature difference and area of the 
construction are known. Infiltration coefficients may also be deter
mined from prepared tables. These indicate the amount of air which 
will pass through a linear foot of crack around a door or window for 
each hour of time when the average wind velocity against the outside 
of the building is known. 

The next step in determining the heat loss of a building is to calcu
late from the dimensions of the building the square feet of window, 
wall, ceiling, floor, and other areas across which there is a temperature 
difference. It is also necessary to calculate the lineal feet of crack 
around all doors and windows through which infiltration of outside 
air may occur. It is then necessary to determine the desired indoor 
temperature and the design outside temperature to which the building 

. will be subjected. Once the heat transmission coefficients, the areas of 
the building, and the design indoor and outdoor temperatures are 
known, it is possible to calculate the amount of heat which must be 
supplied to the structure by the heating plant during those times when 
the outdoor temperature reaches the design outdoor conditions. 

Figure 2 is a chart of the United States showing the design outdoor 
temperatures used in calculating design heating loads. These design 
temperatures are somewhat higher than the minimum or lowest tem
peratures to which the buildings may be subjected. They are usually 
taken as approximately 15 F higher than the lowest temperature ever 
recorded in the locality. Such a procedure has been found to result in 
practical design temperatures for the sizing of heating plants because 
temperatures lower than this are rarely encountered and then only for 
short periods of time. The amount of heat stored up in the mass of the 
house itself has been found sufficient to take care of these infrequently 
encountered lower temperatures. 

The design heat loss calculated in this manner is the heat loss upon 
which the size of the heating plant is based. Although the heating plant 
is called upon to supply the :rp.aximum heat loss on only a few days 
during the winter season, it is necessary that this maximum capacity 
be available. During those days when the outdoor temperature is above 
the design temperature, the heating plant will operate under only 
partial load. Complete details on the correct procedure for the calcula
tion of heating loads is to be found in any' standard text or reference 
.book on heating and ventilating.1 

Figures 3 and 4 show typical plans for a two-story, six-room resi-

1 Heating, Ventilating and Air Conditioning Guide (22nd ed.; New York: American 
Society of Heating and Ventilating Engineers, 1944) p. 139. 
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Figure 2. Outdoor design temperatures for various sections of the U'nited States 
Data from Heating, Ventilating and Air Conditioning Guide (22nd ed., New York: American Society of Heating 

and Ventilating Engineers, 1944), ch. 6. 
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dence and for a one-story, four-room bungalow, respectively. Based 
upon an average frame wall construction, a 70 F interior temperature 
and a -20 F exterior design temp~rature, the design heat losses for 
these residences are 116,000 Btu per hour for the two-story residence 
and 60,000 Btu per hour for the one-story bungalow. These heat loss 
calculations are based upon structures with no insulation in the walls, 
but with weatherstripping around the doors and windows and storm 
sash onthe windows. Figures 5 and 6 indicate the percentage of saving 
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over the basic design heat 
loss which will result when 
these residences are modi
fied to include varying de
grees of insulation, weath
erstripping, and storm sash 
as noted. The distribution 
of heat losses through the 
various parts of· the build
ings and the savings re
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of various degrees of in
sulation, weatherstripping, 
and storm sash hold true, 
of course, only for these 
particular cases. N everthe
less they are indicative of 
the savings which will re
sult with other buildings. 

Figure 4. Floor plans for one-story, four-room 
bungalow used in analyses 
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DEGREE-DAYS AND THE ESTIMATION OF 
HEATING REQUIREMENTS 

The engineering term used to express the average heating load for 
a specific locality during an average winter is the degree-day. It is a 
measure of the relative heating requirements for various sections of 
the country as, theoretically, it is proportional to the difference be
tween the outdoor and indoor temperatures. For any one day there 
are as many degree-days as there are degrees Fahrenheit difference in 
temperature between 65 F and the mean outdoor temperature for the 
day. If the number of degree-days is summed up over an entire heating 
season, it is, therefore, a measure of the amount of heat required by a 
building in that locality during an average winter. Theoretically, the 
indoor base temperature should be taken as 70 F, but because the heat
ing load is actually reduced somewhat over a winter's period by the 
amount of heat supplied through the sun's radiation which either 
passes through the windows to the interior of the building or is ab
sorbed by the walls of the building, this.has been modified. It has been 
found in practice that fuel consumption varies directly with the dif
ference between a 65 F base temperature and the outdoor average 
temperature. Because of the close agreement between actual fuel con
sumption and this method of calculating degree-days, this procedure 
is almost universally used throughout the country for estimating heat
ing requirements. 

The number of degree-days in an entire heating season for various 
sections of the United States is shown graphically in Figure 7. Figure 8 
presents a similar graph of the degree-days for the state of Minnesota 
only. 

Figure 9, based on average heating season loads of 2,000, 4,000, 6,000, 
8,000, and 10,000 degree-days, shows the number of degree-days which 
have normally elapsed for each day during the season. Thus, if the · 
normal seasonal heating demand is 10,000 degree-days, then, on Febru
ary 1, 5,800 degree-days have elapsed and 57.5 per cent of the fuel re
quired for the season has been burned. 

If the heating requirements for a structure are known, together 
with the type and cost of fuel and the overall efficiency of the heating 
plant, it is then possible to estimate in advance the fuel cost during an 
average season. This is done by substituting the correct value in the 
equation: 

Cost ·of fuel, dollars per season = 

{ Heat loss of structure, Btu per} { deg-days } { fuel cost, } 
hr per deg temp difference X 24 X per season X dollars per gal 

(Overall efficiency of heating plant per cent) ·X {heating value of fuel, } (1) 
' Btu per gal 



1,000 

Figure 7. Degree-days for various sections of the United States 
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Figure 8. Degree-days for various sections of Minnesota 

Thus, if the two structures shown in Figures 3 and 4 are located in 
Minneapolis and thus have a 90 F design temperature difference be
tween the inside and the outside and if a No. 2 fuel oil having a heating 
value of 139,700 Btu per gallon and a cost of 8.1 cents per gallon is to 
be used in the heating plants (efficiency== 75 per cent), the cost ·of 
heating during an average season would be as follows: 

Two-story residence: 
Cost of fuel per season= 116,000 X 24 X 7,883 X .081_ $189 

90 X .75 X 139,700 

One-story residence: 
Cost of fuel per season= 60,000 X 24 X 7,883 X .081_ $98 

90 X .75 X 139,700 

These calculations are based upon the design heat losses of 116,000 Btu 
per hour for the two-story structure and 60,000 Btu per hour for the 
one-story bungalow. In a similar manner, the cost of heating for any 
other type of fuel can be computed. Table I gives figures for the central 
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heating plant efficiencies of gas-fired, oil-fired, and stoker-fired -do
mestic plants. Hand-firing has not been included in this table because 
the range of efficiencies is so wide, dependent upon the methods used 
in firing, that it is practically impossible to estimate the efficiency. The 
actual efficiencies of oil-fired, stoker-fired, and coal-fired boilers will, 
of course, depend upon the design of the heating plant. The efficiencies 
shown in this table are for well-designed plants and for properly in
stalled and adjusted automatic firing units. 

Type of Fuel 

Table I. Domestic Central Heatinq Plant Efficiencies 

Converted 
from coal 

Design of Heatinq Unit 

Coal (stoker-fired) ................................................ ;............................................ 50 to 60% 50 to 65% 
65 to 80% 
70 to 85% 

Oil ...................................................................................... :................................................ 50 to 75% 
Gas ................................................................................................................................... 60 to 80% 

The heating values for different types of fuel are presented in 
Table II. The values given in this table range from heating values for 
anthracite to lignite coal and for No. 1 through No. 6 oil. The heating 
values given for gas are typical of the kinds of manufactured and 
natural gas found in various sections of the country. 

Table II. Heatinq Values for Different Types of Fuels 

Type oJ Fuel Grade of Fuel Heatinq Value 

Anthracite ....................... ~ ......................................................................................................................... . 
Semi-bituminous ........................................................................................................... - .................. . 

13,950 Btu per lb 
13,509 

Coal Eastern bituminous ............................................... ~ ......................................................................... . 12,417 
Western bituminous ....................................................................................................................... . 
Sub-bituminous .................................................................................................................................. . 
Lignite ........................................................................................................................................................... . 

10,064 
9,734 
7,002 

No. 1 .................................................................................................................................................................. 137,500 Btu per qal 
No. 2 ..................................................................................................................... :............................................ 139,700 

Oil No. 3 .................................................................................................................................................................. 142,200 

Gas 

No. 4 .................................................................................................................................................................. 144,500 
No. 5 .................................................................................................................................................................. 146,000 
No. 6 .................................................................................................................................................................. 150,000 

Duluth, Minnesota (manufactured qas) ............................................. : ................... . 
Manufactured carbureted water qas · ... : ................................................................... . 
St. Paul, Minnesota (manufactured qas) .............................................................. . 
Manufactured coke oven qas ............................................................................................ . 
Minneapolis, Minnesota (natural and manufactured qas mixed) 
Southern Minnesota (natural qas) ................................................................................ . 
Natural qas ............................................................................................................................................... . 

530 Btu per cu ft 
543 
550 
556 
807 

1,014 
900-1,300 
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COST OF APPLICATION OF INSULATION 

The cost of applying insulation to either a new or an old structure 
will vary greatly with the type of insulation, local labor conditions, 
and the periodic fluctuations in the cost of the materials themselves. 
Furthermore, these prices and rates vary not only from time to time, 

, but also between different sections of the country and between rural 
and urban communities. For these reasons, it is virtually impossible 
to set up definite numerical values which will fairly present the cost 
of insulating either new or old structures. However, the amounts of 
material required and the hours of labor necessarily remain practi
cally constant throughout the country and it is, therefore, possible to 
determine the comparative cost of different types of walls and ceilings 
when information as to the labor and materials necessary is available. 
Such information is presented in Table III for both new and old con
structions and combinations of the various materials shown will en
able the prospective builder or contractor to determine the cost of 
practically all types of ordinary wall and ceiling constructions. The 
second and third columns in this table present a description of the 
construction covered and its point of application. The fourth column 
itemizes the various materials and labor needed for such construction 
and the fifth column presents figures as to the actual quantities of 
material and hours of labor needed for each of these items. The sixth 
and seventh columns are left blank so that the local, current values 
.covering these materials may be filled in and the cost of construction 
thus determined. 

Table ID. Labor and Materials Required in Wall and CeUinq Construction 

Item 
No. 

Description 
of Construction 

Wall Exterior Finish 

Point of 
Application 

1 Beveled wood siding; V2" X Wall 
8"--6V2" exposed to weath-
er; 3 coats exterior paint 

2 Wood shingles; laid 6" to Wall 
weather-one coat stain 

3 Face brlcl: (veneer); S"X Wall 
21A"X33,4" 

Components 

Wood siding 
Nails (6d) 

Carpenter 
Labor 

Paint 
Painter 

Wood shinqles 
Nails (3d) 

Carpenter 
Stain 

Painter 

Brick veneer 
Mason 

Brick mortar 
Labor 

Amount Required 
per 1,000 Rate 

Square Feet 

1,230 bd ft 
Sibs 
16.4 hrs 
6.2 hrs 
8.5 gal 
20.0 hrs 

30 bdl's 
25lbs 
33hrs 
6% gal 
6% hrs 

6,000+2% 
81 hrs 
1-36 cuyd 
69hrs 

Total 
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Table III. Labor and Materials Required in Wall and Ceilinq Co~struction-Continued 

Amount Required 
Item Point of Components per 1,000 
No. 

Description 
of Construction Application Square Feet 

4 Two-coat stucco; applied on Wall Portland cement 7 bbls 
metal lath Sand 33 cu ft 

Hair 2bu 
Fiber 1 bu 
Plasterer 17:V2 hrs 

Helper 11 hrs 

Buildinq Paper 
5 15 lbs asphalt felt paper Wall Buildinq paper 1.100 sq ft 

Carpenter 4hrs 

Sheathing Materials 
6 Shiplap wood sheathing; Wall 1" wood sheathing 1.150 bd ft 

25/32"X12", laid horizon- Nails (8d) 231bs 
tally Carpenter 11.5 hrs 

Labor 4.9 hrs 

7 Rigid insulation sheathing; Wall 25/32" riqid insu-
25/32"X2"X8" pieces lation sheathing 1.100 sq ft 

Nails (8d) 38lbs 
Carpenter 8.0 hrs 

8 :V2" plasterboard sheathing Wall :V2" plasterboard 
sheathing 1.100 sq ft 

Nails (3d) 221bs 
Carpenter 10 hrs 

Supporting Members 
9 2"X4" wood studs; spaced Wall 2"X4" studs 755 bd ft 

16" on center Nails (16d) 18lbs 
Carpenter 13.6 hrs 
Labor 3.4 hrs 

10 2"X6" joists; spaced 16" on Ceiling 2"X6" joists 760 bd ft 
center Nails (16d) 18 lbs 

Carpenter 7.2 hrs 
Helper 3.0 hrs 

Insulation between Framinq Members 
11 1" blanket insulation; ap- Wall or 

plied between studs with ceiling 
staples 

1" flexible insula
tion (k=0.27)* 

Staples 
Carpenter 

937 sq ft 
1 box 

12 

13 

14 

15 

2" blanket . insulation; ap
plied between studs with 
staples 

35/a" blanket insulation; ap
plied between studs with 
staples 

4" mineral wool batt; ap-
plied between studs or 
joists 

2" mineral wool batt; ap-
plied between studs or 
joists 

Wall or 2" flexible insula-
ceiling tion (k=0.27)* 

Staples 
Carpenter 

Wall or 3o/a" flexible insula-

13 hrs 

937 sq ft 
1 box 
13 hrs 

ceiling tion (k=0.27)* 937 sq ft 
Staples 1 box 

Carpenter 13 hrs 

Wall or 4" mineral wool 
ceiling batts (k=0.27)* 937 sq ft 

Carpenter 8.9 hrs 

Wall or 2" mineral wool 
ceiling batts (k=0.27)* 937 sq ft 

Carpenter 8.9 hrs 

Rate Total 

* "k" represents the heat conductivity in Btu passing between the surfaces of one square foot 
of material in an hour's time when there is a difference in temperature of one degree Fahrenheit 
and the material is one inch thick. 
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Table III. Labor and Materials. Required in Wall and Ceilinq Construction-Continued 

Item 
No. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Description 
of Construction 

Point of 
Application 

3o/a" granulated mineral Wall 
wool; poured between studs 

4" granulated mineral wool; Ceiling 
poured between joists 

3o/a" redwood bark; applied Wall 
between studs 

35/a" redwood bark; applied Wall 
between studs 

4" redwood bark; applied Ceilinq 
between joists 

4" redwood bark; applied Ceilinq 
between foists 

35h" expanded vermiculite; Wall 
applied between studs 

35/a" expanded vermiculite; Wall 
applied between studs 

4" expanded vermiculite; Ceilinq 
applied between joists 

4" expanded vermiculite; Ceilinq 
applied between joists 

Amount Required 
Components 

3o/a" granulated 
mineral wool 
(density 10 lbs 

per 1,000 Rate 
Square Feet 

per cu ft) 2,720 lbs 
(k=0.27)* 
Labor 10 hrs 

4" qranulated 
mineral wool 
(density 10 lbs 
per cu ft) 3,000 lbs 
(k=0.27)* 
Labor 10 hrs 

35h" redwood bark 
(density 3 lbs 
per cu ft) 816 lbs 
(k=0.31)* 
Labor 10 hrs 

35h" redwood bark 
(density 5 lbs 
per cu ft) 1,360 lbs 
(k=0.26)* 
Labor 

4" redwood bark 
(density 3lbs 
per cu ft) 
(k=0.31)* 
Labor 

4" redwood bark 
(density 5lbs 
per cu ft) 
(k=0.26)* 
Labor 

3%" vermiculite 
(density 5.2 lbs 
per cu ft) 
(k=0.41)* 
Labor 

3o/a" vermiculite 
(density 6.3lbs 
per cu ft) 
(k=0.29)* 
Labor 

4" vermiculite 
(density 5.2lbs 
per cu ft) 
(k=0.41)* 
Labor 

4" vermiculite 
(density 6.3 lbs 
per cu ft) 
(k=0.29)* 
Labor 

10 hrs 

900 lbs 

10 hrs 

1,500 lbs 

10 hrs 

1.415lbs 

10 hrs 

1,720 lbs 

10 hrs 

1,560 lbs 

10 hrs 

1,890 lbs 

10 hrs 

Total 

* "k" represents the heat conductivity in Btu passinq between the surfaces of one square foot 
of material in an hour's time when there is a difference in temperature of one deqree Fahrenheit 
and the material is one inch thick. 
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Table 111. Labor and Materials Required in Wall and Ceilinq Construction-Continued 

Item 
No. 

26 

Deseription Point of 
of Construction Application 

Blown insulation; applied Wall or 
between studs or joists of ceiling 
ready built structure 

Vapor Barriers 
27 Asphalt coated and satu- Wall or 

rated paper; applied over ceiling 
the inner side of studs 

Interior Finishes 
28 Neat gypsum plaster; (Va") Wall 

29 

30 

31 

32 

33 

applied to wood lath and 
ceiling 

Neat gypsum plaster; (o/e") Wall 
applied to metal lath and 

ceiling 

Neat qypsum plaster; W2") Wall 
applied to 3/e" plasterboard and 

ceiling 

Neat qypsum plaster; Wa") Wall 
applied to Va" rigid insula- and 
tion plaster base ceiling 

V2" riqid insulation; used 
as interior finish 

Va" tile insulation board; 
applied to 1" X 2" furring 
strips 

Wall 
and 

ceiling 

Wall 
and 

ceiling 

Attic Flooring 
34 l"X6" yellow pine floorinq; Ceiling 

nailed to upper side of 
joists 

Components 

Blown insulation 
(k varies with 
material) 

Vapor barrier 
Nails 

Carpenter 

Plaster-Va" 
Sand 

Plasterer 
Helper 

Wood lath 
Nails (3d) 

Lather 

Plaster-%" 
Sand 

Plasterer 
Helper 

Meta1lath 
Staples 

Lather 

Plaster-Va" 
Sand 

Plasterer 
Helper 

Plasterboard 3/e" 
Nai!s (3d) 

Lather 

Amount Required 
per 1,000 

Square Feet 

Depends upon 
type of mate
rial and con-
struction 

1,100 sq It 
5lbs 
4 hrs 

0.67 ton 
1.17 tons 
8.9 hrs 
8.9 hrs 
1,610 pes 
10 lbs 
8.9 hrs 

l.Oton 
2.1 tons 
13.4 hrs 
13.4 hrs 
1,050 sq It 
17lbs 
10 hrs 

0.56 ton 
1.17 tons 
8.9 hrs 
8.9 hrs 
1,100 sq It 
9lbs 
8.0 hrs 

Plaster-V2" 0.58 ton 
Sand 1.17 tons 

Plasterer 8.9 hrs 
Helper 8.9 hrs 

Insulation 1ath-Va" 1.100 sq It 
Nails (4d) 7 lbs 

Lather 8.0 hrs 

Rigid insulation
Va" interior 

Nails (4d) 
Carpenter 

Tile-12"X12" 
Nails (4d) 

Carpenter 
Labor 

Wood furring, 
l"X2" 

Nails{6d) 
Carpenter 

l"X6" flooring 
Nails (lOd) 

Carpenter 
Helper 

1.050 sq It 
8lbs 
20.0 hrs 

1,100 sq ft 
10 lbs 
18.2 hrs 
18.2 hrs 

785 lineal It 
lllbs 
11.7 hrs 

650 bd It 
23lbs 
5.2 hrs 
3.3 hrs 

Rate Total 

* "k" represents the heat conductivity in Btu passing between the surfaces of one square foot 
of material in an hour's time when there is a difference in temperature of one degree Fahrenheit 
and the material is one inch thick. · 
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Practically all types of complete wall constructions in common 
usage are composed of the unit constructions or components listed and 
numbered in Table III. These unit constructions have been analyzed 
as to the materials and hours of labor required for their construction. 
A complete wall construction will usually require approximately six 
of these components. For example, the analysis of a wall consisting 
of %-inch by 8-inch beveled wood siding, 25/32-inch rigid insulation 
sheathing, 15-pound felt building paper, 2 x 4-inch studs, vapor bar
rier, metal lath and %-inch plaster will require the analysis of items 1, 
5, 7, 9, 27, and 29 shown in Table III. The overall coefficient of heat 
transmission for such a completed wall will be U == 0.20. A breakdown 
of the unit items required in building 289 of the commonest wall con
structions, along with the overall coefficients of heat transmission for 
these walls, is presented in Tables A-1 and A-2 in the Appendix. These 
wall constructions have been numbered from 1 to 289 for convenience 
and the code numbers shown in the third column of these tables refer 
to the "item numbers" of Table III. The fourth column of the tables 
in the Appendix lists the overall coefficient of heat transmission for 
the construction under consideration and the fifth column is blank so 
that figures for the cost per thousand square feet of construction may 
be filled in if desired. 

These appendix tables represent two general classifications: Table 
A-1 for wall constructions containing no insulation in the stud spaces 
and Table A-2 for wall constructions having various thicknesses and 
types of insulation in the stud spaces. Both tables are further divided 
as to the type of exterior finish applied to the wall. In several cases 
it has been possible to specify alternate items from Table III, any of 
which will result in approximately the same wall construction and 
approximately the same overall coefficient of heat transmission. For 
example, Wall 79 in Table A-2 requires items 1, 5, 6, 9, 27, and 29 to
gether with a choice of one of the four items 13, 16, 19 or 23. Item 13 
is 35h inches of blanket insulation applied between the studs and item 
16 is 3% inches of granulated mineral wool poured between the studs. 
Item 19 is 35h inches of redwood bark and item 23 is 3% inches of ex
panded vermiculite applied between the studs. In all of these cases 
the thermal conductivity varies between k == 0.26 and k == 0.29. The 
result of this small variation on the overall coefficient of heat trans
mission will not be great and an average "U" value has been presented 
in Table A-2. Any one of the four alternate constructions. will result 
in approximately the same overall coefficient for the wall as long as 
the densities noted for these items are actually used in construction. 
All overall coefficients of heat transmission presented have been cor
rected for studs. In all cases the conductivities and conductances used 
in calculating these coefficients have been taken from the ASHVE 
Guide.2 All overall coefficients of heat transmission have been calcu-

s Heating, Ventilating and Air Conditioning Guide (22nd ed.; New York: American 
Society of Heating and Ventilating Engineers, 1944), p. 94. 
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lated from these values and wherever similar coefficients are quoted 
in the American Society of Heating and Ventilating Engineers Guide, 
these coefficients are in agreement with that reference. 

SAVINGS THROUGH APPLICATiON OF INSULATION 

When insulation is placed in the walls or the ceiling of a building, 
there is a reduction in the rate of heat flow through these areas di
rectly proportional to the reduction in the overall coefficients of heat 
transmission. This, of course, results in a direct decrease in the amount 
of fuel required for heating. This reduction in the fuel bill is the major 
reason for the widespread application of insulation to buildings which 
are to be either heated or cooled. 

In addition to the actual yearly dollars and cents return resulting 
from this economy, any long range study of the economics of insula
tion should take into consideration the investment value of this money 
considered as an annuity. The yearly saving in the fuel bill can be 
deposited in a bank at interest or invested in some other profitable way. 

The actual amount of fuel required to compensate for the heat 
transmission losses through any particular area of a building may be 
calculated by an equation similar to that used for determining fuel 
costs (see page 12). Equation (1) modified for calculating the number 
of units of fuel needed per ·heating season is 

where 

F = 24 HD (2) 
CE(t1- to) 

H = design heat loss through area involved, Btu per hour 
· F =units of fuel required per season 
D = degree-days per heating season 
C =heating value of fuel, Btu per unit 
E =overall efficiency of heating plant, per cent 
t1 = inside design temperature, F 
to= outside design temperature, F 

If the overall coefficient of heat transmission for a wall or ceiling con
struction is known, then th~ amount of heat passing through this area 
may be determined by the equation 

H = UA (t1 -to) (3) 
where 

A = area, square feet 
U =overall coefficient of heat transmission, Btu per hour, square 

foot, deg F. 

When this equation is solved for UA and the resulting expression sub
stituted in equation (2) the fuel consumption equation then takes the 
furm · 

F= 24 UAD 
CE 

(4) 

If it is then further assumed that the area of the wall involved is 1,000 
square feet, that the nuinber of degree-days per season is 1,000 and 
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that the U value for the construction is 1.0, equation (4) then reduces to 

Units of fuel per 1~000 deg-day per 1,000 sq ft area (U = 1.0) = 2.4 C~ 107 
(5) 

This equation has been used as a basis for calculating the fuel cost chart 
shown in Figure 10. This chart may be used for calculating the cost of 
fuel required to compensate for any particular transmission heat loss 
during a heating season, if the heating plant efficiency, the type of fuel, 
the cost of the fuel, the overall coefficient of heat transmission and the 
normal degree-days per heating season are known. The chart is used 
by starting at the heating plant efficiency, passing vertically to the 
intersection with the curve for the type of fuel being used, passing to 
the left horizontally to the fuel unit cost, passing vertically downward 
to the overall heat transmission coefficient for the area, then to the 
right horizontally to the degree-days per heating season for the locality 
under consideration and then passing vertically to the cost of fu~l in 
dollars per thousand square feet of area per heating season. This figure 
may be multiplied by any multiple or fraction of 1,000 which actually 
represents the total square feet of area involved. If it is found that the 
intersection with the curves in the last quadrant is off the chart, any 
fraction of the actual number. of degree-days may be used and the 
answer thus determined multiplied by the ratio of the degree-day 
figure used to the true degree-day figure. Thus, if the degree-days are 
10,000 and it is found that this intersection is off the chart, the answer 
may be found by using 5,000 degree-days and multiplying by two. 

Once the basic cost of the fuel required to supply the heat passing 
through a definite area of the structure is known, any reduction in fuel 
cost through the addition of insulation to the walls may be readily 
determined. After the U value for the uninsulated wall construction 
has been computed, the chart may again be used to find the fuel cost 
for the insulated construction. The difference between this figure and 
the initial fuel cost will be the saving. An even simpler method is to 
multiply the initial fuel cost by the ratio of the new overall coefficient 
of heat transmission to the original coefficient. This will give the fuel 
cost for the altered construction. A third procedure is to take the dif
ference between the overall coefficients of heat transmission for the 
new and the old constructions and to use this difference as the U value 
in applying the chart. The fuel cost obtained in this way will be the 
resultant saving. 

Assume, for example, a structure with 800 square feet of outside 
wall area, heated by means of a heating plant with an overall efficiency 
of 70 per cent and burning a No. 2 oil costing eight cents a gallon. The 
structure is located in a territory having a normal heating demand of 
8,000 degree-days. It is desired to determine the yearly fuel savings in 
dollars and cents if the overall coefficient of heat transmission for the 
wall is reduced from a value of U == 0.25 to one of U == 0.08 by means 
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of insulation. If these data are applied to Figure 10, it is found that 
the yearly cost of fuel per 1,000 square feet of area is $40.50 for the 
uninsulated wall and $13 for the insulated wall. The fuel saving per 
1,000 square feet of area is, therefore, $27.50. For 800 square feet of 
area it is 80 per cent of this, or $22. 

Using the second method, the fuel cost for the insulated wall can 
be calculated by multiplying the fuel cost per 1,000 square feet of un
insulated area by the ratio of the overall coefficients of heat trans-
mission. Thus: , 

0·08 X $40.50 = $13.00 
0.25 

The difference is again $27.50 per 1,000 square feet of area, or $22 per 
800 square feet of area. 

The yearly fuel saving may be determined by the third method by 
subtracting the two overall coefficients and using this difference in 
conjunction with Flgure 10. Thus: 0.25 - 0.08 == 0.17 and again, the 
yearly saving in fuel per 1,000 square feet of area as determined by 
Figure 10 is $27.50. 

ANNUITY VALUE OF YEARLY FUEL SAVINGS 

In order to obtain a complete picture of the economic benefits to be 
derived from insulation, it is necessary to consider not only the yearly 
monetary return, but also the cumulative return over a period of years. 
This may be done by basing the analysis on a definite time period and 
considering the yearly return as an annuity or sequence of payments. 
These payments will be approximately equal and may be considered 
as invested yearly for the term of the analysis. Such a procedure is 
justified, because if the insulation is not applied, and the yearly fuel 
saving therefore is not obtained, both the yearly saving and its interest 
value will be lost to the owner of the building. 

If the interest is compounded annually, the total annuity savings 
over a period of years may be found by the equation 

s (1 + i)n- 1 

where 
s = amount of annuity at end of term per dollar invested annually 
n =number of years in term 
i = rate of interest, compounded annually 

(6) 

Figure 11, showing the relationship between the number of years of 
an annuity term and the value of the annuity at the end of the term 
per dollar invested yearly, has been plotted from equation (6) for in
terest rates from 2 per cent through 6 per cent. 
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Figure 11. Cumulative value of savings when 
invested in equal yearly installments 

AMORTIZATION OF INSULATION COST 

In addition to the yearly fuel savings and the annuity value of 
these savings, there are several additional factors which must be con
sidered in any analysis of insulation economics. Two of these factors 
are the increased initial cost of the building and the financing charges 
necessary to provide for this increase in initial cost. The original cost 
of the ·building will be altered in two ways when insulation is applied 
to the structure: (1) there is the additional cost of the insulation and 
its installation and (2) there is a reduction in the initial cost of the 
heating plant. This reduction in heating plant cost partially .balances 
the increased cost of the insulation, but by no means equals it. It will, 
therefore, be found that more money is required to finance the con
struction of the insulated building than of the non-insulated one. Since 
the majority of homes are financed at the time of construction and 
payments on both principal and interest are made over a period of 
years, any increase in building costs should be included in the original 
financing of the structure. The net increase in cost may be taken as 
the cost of the insulation minus the decrease in heating plant cost. This 
net increase may then be amortized at the same rate and over the same 
period of time as the rest of the building. 
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The yearly payments to be made as a result of the increased build
ing costs, amortized over a definite period of time may be calculated 
from the equation 

X= i 
1- (1 + i)n 

(7) 

where 
x =payment made each year per dollar borrowed 
i = interest rate, compounded annually 
n =number of years of amortization 

Figure 12, obtained by 
the use of this eq ua
tion, presents the 
graphical relationship 
between the number 
of years of amortiza
tion and the payment 
in dollars per year for 
each dollar invested 
for interest rates rang
ing from 2 per cent to 
6 per cent. The pe
riods of amortization 
shown range from 10 
to 50 years, but the 
most common period 
for such a loan would 
be between 10 and 20 
years. 
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Figure 12. Yearly payments required for money 
borrowed over different amortization periods 

SAVINGS THROUGH REDUCED HEATING PLANT COSTS 

In a building insulated during its construction, the reduction in the 
initial cost of the heating plant itself is an additional dollars-and-cents 
saving resulting directly from the insulation. If sufficient insulation is 
installed, the design heat loss of the structure may be reduced to as 
little as one half or one third of the heat loss for the uninsulated struc
ture. 

The monetary saving made through a decrease in the cost of the 
heating plant will by no means be directly proportional to the reduc
tion in heat loss. The size of the heating unit itself will be somewhat 
smaller and less costly, but the labor of installation will be, in most 



SAVINGS THROUGH INSULATION 

cases, approximately the same. If the heating system is forced air, hot 
water, or steam, the radiators and pipes wilLbe smaller and the ducts 
and grilles will be smaller. However~ the number of radiators and the 
length of piping in the case of either steam or hot water heat and the 
number <;>f registers, the size and length of ducts in the case of forced 
air heat will not be materially reduced. Furthermore, the manufac
turers of heating units make them only in a limited number of sizes 
and the change in capacity from one size of heating plant to the next 
will vary widely for different manufacturers and with different types 
of systems. Thus, in some cases~ the application of some insulation to 
a building may not reduce the size of the heating unit itself at all. This 
is particularly true in the case of forced air heating systems, in which 
some manufacturers make orily two or three sizes to cover the entire 
gamut of possible heat losses. 

Thus it may be seen that the monetary saving resulting from are
duction in the size of the heating plant because of the application of 
insulation is an individual problem which cannot be generalized. Each 
structure must be analyzed individually and if there is some question 
as to the advisability of applying additional insulation, the design heat 
losses may be obtained for two or three different constructions. The 
cost of installing heating plants for these alternate constructions may 
be obtained from a heating contractor and the actual dollars-and-cents 
savings can be determined by difference. This is the only accurate way 
in which this factor can be calculated. 

An indication of the magnitude of the variation to be expected in 
the installed cost of a gravity hot-water heating plant with varying 
degrees of insulation in the walls and ceiling is shown in Table IV. 
These heating plant costs are for the two houses whose plans are shown 
in Figures 3 and 4. It is assumed that the houses are constructed in 

.Minneapolis and the· design outdoor temperature is -20 F. 
The constructions assumed in calculating the heat losses are as 

follows: 
Construction A: wood siding, building paper, sheathing, 3o/s-inch flexible 

· insulation placed between studs, vapor barrier, metal 
lath and plaster. 

Construction B: same as Construction "A" but with 2 inches of flexible 
insulation in place of the 3o/s -inch insulation. 

Construction C: same as Construction "A'' but with 1 inch of flexible in
sulation flanged midway in the stud space in place of the 
3o/s inches of flexible insulation. · 

Construction D: same as Construction "A" but with no insulation in the · 
stud space. 

For all four constructions the windows are equipped with storm sash 
and all windows and doors are weatherstripped. The heating plant 
costs nre shown in Table IV for all four constructions and for oil-fired, 
gas-fired, and hand-fired coal heating installations. These prices are 
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the average estimates received from several Minneapolis and St. Paul 
heating contractors during the spring of 1944. All prices are the home 
owner's cost for the completed installation. All prices include pipe 
covering and the prices for the gas-fired installations include $35 for 
a chimney liner. It was assumed that the single-story house )V'Ould re
quire 7 radiators and the two-story house 12 radiators, 6 of which 
would be on the second floor. It is, of course, obvious that these p:rices 
are approximate only and are based upon prevailing labor conditions 
in the Twin Cities at the time the quotations were received. The labor 
costs will vary somewhat in different sections of the country, but the 
cost of materials will remain substantially the same. 

Table IV. Installed Prices of Grcn'ity Hot Water Heatinq Systems• 
(See Fiqs. 3 and 4 for House Plans) 

Insulation 
Thickness 

Inches (k=0.27) 

One-story House 

Design Heat Loss, 
Btu per hr 

Cost of Heating System, Dollars 

Hand-fired, coal Oil-fired Gas-fired 

0 ........................................................................... 60,000 Btu $583.00 $783.00 $760:00 
1 ........................................................................... 30,000 Btu 457.00 657.00 607.00 
2 ........................................................................... 25,000 Btu 442.00 642.00 592.00 
3o/s ..................................................................... 23,000 Btu 436.00 636.00 586.00 

Insulation 
Thickness 

Inches (k=0.27) 

Two-story House 

Design Heat Loss, 
Btu perhr 

Cost of Heating System, Dollars 

Hand-fired, coal Oil-fired Gas-fired 

0 ........................................................................... 116,000 Btu $926.00 $1,126.00 $1,156.00 
1 ........................................................................... 60,000 Btu 712.00 912.00 889.00 
2 ........................................................................... 52,000 Btu 672.00 872.00 849.00 
3% ..................................................................... 49,000 Btu 663.00 863.00 817.00 

*All prices are for complete installations including pipe covering. Gas prices include $35 for 
chimney liner. ' 

EFFECT OF COLD WALLS ON COMFORT AND INSULATION 
ECONOMICS 

The three most important factors affecting the feeling of warmth 
experienced by individuals have been combined into a composite tem
perature reading termed "effective temperature." This effective tem
perature is defined as an index of the degree of warmth experienced 
by persons in response to temperature, relative humidity, and move
ment of air. However, this index does not take into consideration the 
effect of cold wall and window surfaces on the feeling of warmth. It is 

. well known that if one stands near an open fire, he receives additional 
radiant heat from the hot flames and surfaces and that the resulting 
increased feeling of warmth is due to radiant heat and not to any con
ditions of the air surrounding the body. The opposite occurs when a 
person stands in front of a closed windo-w on a· cold day. Since the 
temperature of the glass window is considerably below that of the 
surrounding air, radiant heat will be lost from the body to the cold 
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window surfaces. Persons near such cold surfaces will experience a 
feeling of cold greater than that indicated by the conditions of the air 
surrounding the body. It is for this reason that, during the cold winter 
months, air conditions normally comfortable during the spring and 
fall months may no longer be desirable. The cold wall and window 
surfaces surrounding the body lower the ~eeling of warmth below that 
indicated by the conditions of the air alone. 

Figure 13 shows a typical large living rooni with three walls ex
posed, with four windows and two french doors. The chilling effect of 
the cold wall and window surfaces during the winter months for an 
occupant of this room has been subjected to analysis in the following 
paragraphs. It should be noted that this analysis applies only to the 
specific conditions for this particular room and that any changes in 
construction, outdoor temperature, or area of exposed cold surface 
will vary these figures somewhat. 

1-! ;.J 
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N 
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N 

I· 26'-4" 

Figure 13. Typical living room used in analysis of chilling effect resulting from 
cold outside walls and windows 

The room shown in Figure 13 has an outside cold wall area of 433 
squa,re feet and an uncovered window area-assuming the. shades in 
the room to be half-drawn-of 47 square feet. All windows and french 
doors are equipped with storm windows and storm doors. Three dif
ferent typical wall constructions are assumed. Construction C is an 
ordinary frame wall with wood lath and plaster on the inside surface, 
4-inch brick face on the exterior and no insulation. Construction B is 
the same as Construction C, but with 1 inch of flexible wood fiber in
sulation flanged midway in the stud space. Construction A is the same 
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as Construction C, but with a 3o/s-inch insulation fill in the stud space. 
With the maximum amount of insulation in the stud spaces, the 

inside surface temperatures of the wall will be warmer and, therefore, 
the wall surfaces will have the least effect upon the feeling of warmth 
experienced by the occupants of the room. With no insulation in the 
wall, the wall surface temperatures will be colder and will, therefore, 
have a greater chilling effect on the room occupants. 
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face temperatures will Figure 14. Indoot temperatures required to compensate for 
cold wall and window surfaces in order to 

also drop and there maintain equivalent warmth 
will be a chilling ef-
feet on the individuals in the room. Figure 14 presents the relation
ship between outdoor temperature and inside roQm temperature which 
must be maintained in.order that a room occupant may experience 
the same feeling of warmth as when both the wall and the air tem
peratures are at 70 F. Three curves are presented, one for Construc
tion A, one for Construction B, and one for Construction C. If, for 
example, no insulation is placed in the walls, it will. be found neces
sary to keep the room air temperature at 74.2 F when the outdoor 
temperature is -20 F, in order that the occupants may experience 
the same feeling of warmth as when the room is kept at 70 Fin mild 
weather. If the insulation cotresponding to Construction B is installed, 
it will be necessary to keep the air temperature of the room at only 
72.2 F and if the insulation corresponding to Construction A is in
stalled, the room air temperature need be only 71.5 F. 

Therefore, in cold weather, there are two alternatives: either a 
heating plant may be operated so that the room air temperatures are 
the same as in mild weather, thereby causing some discomfort to the 
room occupants, or the room air temperatures may be boosted to the 
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higher values indicated in Figure 14. Such operation results in more 
comfortable living conditions but has the disadvantage of greater fuel 
consumption. The additional fuel requirements over an entire heating 
season depend, of course, on the actual construction of the house and 
on the outdoor temperatures. Table V presents the percentage increase 
in fuel consumption required during an average winter based upon 
Constructions A, B, and C for the average winter temperatures of 10 F, 
20 F, 30 F, 40 F, and 50 F. A 20 P temperature corresponds to Duluth, 
Minnesota, a 30 F temperature to Minneapolis, Minnesota, a 40 F tem
perature to New York City, and a 50 F temperature to Memphis, Ten
nessee. Thus, in northern Minnesota it will, be found necessary to burn 
5.5 per cent more fuel for Construction C and 2.1 per cent more fuel. 
for Construction A if conditions of comfort corresponding to a 70 F 
air temperature in mild weather are to be maintained. Therefore, ap
proximately 3.4 per cent more fuel must be burned without insulation 
in the walls than if wall-thick insulation is installed to compensate 
for this one factor alone. · 

Table V. Additional Fuel Required To Compensate for Cold Wall and Window Surfaces for 
Room Illustrated in Fiqure 13 

Average Winter 
Temperature 

October 1 to May 1 

Percentage Increase in Fuel Requirements To Compensate 
for Cold Wall and Window Surfaces 

Wall 
Construction A 

10 F ............................................................................................. 2.5% 
20 ................................................................................................... 2.1 
30 ................................................................................................... 1.7 
40 ................................................................................................... 1.3 
50 ................................................................................................... 0.9 

Wall 
Construction B 

3.6% 
3.0 
2.5 
1.9 
1.3 

Wall 
Construction C · 

6.5% 
5.5 
4.4 
3.3 
2.3 

This entire analysis is based only upon the specific conditions stated 
and for the particular room shown in Figure 13. Any changes in con
struction, outdoor temperatures or the areas of exposed cold surfaces 
will vary these figures somewhat. However, it may be seen that the 
advantages to be derived from the application of insulation to a struc
ture are greater than those indicated by an analysis based on degree
days alone. With an insulated building the air temperatures may be 
kept lower with the same resultant feeling of warmth as that obtained 
in an uninsulated structure with higher air temperatures. The result
ant fuel savings are in addition to those· normally credited to insulation 
when comparing buildings maintained at a constant base temperature . 

.It is impractical to make an analysis of a complete structure when 
studying the effects of cold walls upon insulation economics. Such an 
analysis is tedious and applies only to the specific structure under the 
specific conditions studied. The results here presented, however, indi
cate the magnitude of the savings to be expected. The procedure for 
making insulation economics studies presented in this bulletin do not, 
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therefore, include this factor. It should be kept in mind, however, that 
such benefits are present. 

SUMMARY OF PROCEDURE FOR ECONOMIC ANALYSIS OF 
INSULATION 

The procedur~ for making an analysis of the economic benefits to 
be obtained from the application of insulation to a structure may be 
briefly outlined as follows: 

1. Determine the wall and ceiling constructions and the types of insulation 
to be considered in comparative studies. 

2. Determine the heat losses for the structure for the constructions under 
consideration, using the design outdoor conditions shown in Figure 2. 
In calculating heating loads use procedure outlined on page 6. 

3. Determine type of heating plant and fuel to be used for heating build
ing. Obtain comparative estimates of installation costs for this heating 
plant for the different constructions under comparison. 

4. Determine cost of heating during an average winter, using degree-days 
for the particular locality under consideration. It will be necessary to 
make estimates as to the overall efficiency of the heating plant, the cost 
of the fuel and the heating value of the fuel. These can be estimated 
with the aid of Figure 7 and Tables I and II. 

5. Determine cost of insulating structure for the constructions under con
sideration by means of Tables III, A-1 and A-2. In these calculations it 
will be necessary to determine the number of square feet of wall and 
ceiling area which are to be insulated. 

6. Determine the period of time over which the economic analysis is to be 
made and the interest rates for annuity and amortization. This period 
will usually depend upon either the duration of the loan obtained to 
finance the structure or upon the expected period of occupancy of the 
building. The amortization interest rate will depend on the terms upon 
which a loan can be obtained. The annuity interest rate will depend on 
the contemplated investments for any fuel savings. This will usually be 
comparatively low and in general should be based on the current inter
est paid by savings banks. 

7. Determine the average annuity to be expected per year per dollar in
vested over the period of time of the analysis. This may be obtained with 
the aid of Figure 11. This should then be multiplied by the average fuel 
savings in dollars per year. The product will be the annuity value of the 
yearly fuel savings. 

8. From the additional investment -required for installing insulation sub
tract the savings resulting from installation of the smaller heating plant. 
This value should then be amortized over the period of investment. 
The average amount to be paid yearly for each dollar invested initially 
can be obtained from Figure 12. This value, multiplied by the total addi
tional initial investment, is the amount to be paid yearly for the amor
tization of this additional investment. 

9. Subtract item 8 from item 7·to determine the net yearly saving resulting 
from the addition of insul_ation to the non-insulated structure. 

Examples of economic analysis 

The one- and two-story residences shown in Figures 3 and 4 have 
been analyzed to determine the optimum thickness of insulation which 
will give the maximum annual return under different operating con
ditions. Each of the houses has been analyzed for the use of coal, oil, 
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and gas as fuels in climates varyirig from 4,000 to 8,000 degree-days 
in heating load. The annuity and amortization periods have been taken 
as 10, 20, 30, and 50 years, the cost of amortization as 5 per cent, and 
the annuity interest rate for savings as 2 per cent. The cost of the heat
ing plants has been taken from the values presented in Table IV fo-r 
the 8,000 degree-days heating load and from similar tables, not in
cluded in this bulletin, prepared for 6,000 and 4,000 degree-days. It 
should be emphasized that these analyses have been made only for 
the specific cases here presented and are not necessarily indicative of 
the results which would be obtained under other conditions. 

In the case ofcoal, the heating value has been taken as 12,500 Btu 
per pound, the efficiency of the heating plant as 60 per cent and the 
cost of the fuel as $10 per ton. In the case of oil, the heating value of 
the fuel has been taken as 140,000 Btu per gallon, the efficiency of the 
heating plant as 70 per cent, and the cost of the fuel as 8.1 cents per 
gallon. In the case of gas, the heating value has been taken as 807· Btu 
per 1,000 cubic feet, the efficiency of the heating plant as 80 per cent, 
and the cost of the fuel as 62 cents per 1,000 cubic feet. 

The cost of the wall constructions has been determined from Table 
III and from the average prevailing construction costs jn the Twin 
Cities' area during the spring of 1943. These cost figures have been pre
sented in detail in a previous bulletin on fuel conservation.8 From this 
information it was determined that the cost of the uninsulated wall 
was $469 per 1,000 square feet of area, the cost of the wall with one 
inch of flexible insulation (k = 0.30) was $537 per 1,000 square feet of 
area, the cost of the wall with two inches of flexible insulation was 
$553 per 1,000 square feet of area and the cost of the wall with 3% 
inches of flexjble insulation was $574 per 1,000 square feet of area. The 
cost of the uninsulated ceiling was $142 per 1,000 square feet of area, 
and the cost of the ceiling with one inch of flexible insulation was $210 
per 1,000 square feet of area, the cost of the ceiling with two inches 
of flexible insulation was $226 per 1,000 square feet of area and the 
cost of the ceiling with 3% inches of flexible insulation was $239 per 
1,000 square feet of area. In the cases of the wall construction with 
either one or two inches of flexible insulation, both construction costs 
and overall coefficients of .heat transmission were calculated on a basis 
of two air spaces. In the cases of the ceiling construction, it was as
sumed that there was ·no attic flooring and, therefore, with the one
and two-inch thicknesses of insulation, there was one air space and 
with the 35,4-inch thickness of insulation, there were no air spaces. The 
flexible insulation costs used in determining these construction costs 
were based on the assumed values of $45, $60, and $80 per 1,000 square 
feet of area for 1, 2, and 35,4-inch thicknesses, respectively. For insu-

s F. B. Rowley, R. C. Jordan, and C. E. Lund, Conservation of Fuel (University of Min
nesota Engineering Experiment Station Bulletin ~o. 20, July 22, 1943). 
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lation costs varying from these figures, the results of the analysis 
would vary accordingly. 

Results of these analyses are presented graphically in Figures 15, 
16, and 17. Figure 15 shows the relationship between the thickness of 
insulation installed and the average yearly return in dollars for the 
'one-story structure when heated with either coal, oil, or gas. Figure 16 
presents a similar graphical analysis for the two-story structure. 
Thes·e analyses assume that the insulation was installed in the original 
structure during construction, that the reduction in the cost of the 
initial heating plant over that of the plant for the uninsulated strl:lc
ture helped to defray the cost of the insulation itself and that any re
sultant fuel savings were invested at an interest rate of 2 per cent, 
compounded yearly. In analyzing these curves it must be realized that 
the savings presented are an average for the entire period of time for 
which the analysis is made, and that, therefore, some of the high rates 
of return indicated, being analyses based over long periods of time, 
are not indicative of the true return to be expected during the first 
few years of such periods. For example, in the case of the single story 
structure, when heated with coal in an 8,000 degree-day climate and 
when insulated with 3% inches of insulation, the average yearly re
turn, based on a 50-year period of analysis is $86. However, when the 
period of analysis is reduced to 10 years, the average yearly return 
for the same structure is reduced to $57. The difference between these 
two figures is primarily due to the longer period of time over which 
the interest on the fuel savings is allowed to accumulate. The greater 
saving for the 50-year period of analysis is also partially the result of 
the longer amortization period allowed for the initially greater con
struction costs. 

It is interesting to note that, for the analyses made on the basis of 
a 4,000 degree-day heating load, there is very little difference between 
the yearly savings to be expected with insulation varying in thickness 
from 1 to 3%i inches. However, as the degree-day heating load increases 
to 8,000, there is a slight difference in the yearly saving in favor of the 
thicker insulation. In most cases, however, these additional gains are 
not materially greater. These results might be altered considerably if 
other insulations and building costs than those specified iibove are 
used in making the analysis. 

Most of the curves shown in Figure 15 follow approximately the 
same trend, but there are several irregularities evident in the curves 
for Figure 16. For example, the curvature of the 8,000 degree-day, 
20-year analysis curve for coal heat is positive, while the other curva
tures are negative. Again, in the case of oil heat, the 8,000 degree-day, 
50-year period of analysis curve is practically linear. These irregulari
ties may be traced to the fact that only a limited number of sizes of 
heating plants are available and that, in some cases, reducing the heat 
loss of the structure by increasin_g the thickness of the insulation would 
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Figure 15. Average yearly return to be gained through application of insulation to bungalow of Figure 4 in different climates and under different 
periods of analysis . 

Assumptions: conductivity, k=0.30; insulation costs, $45, $60, $80 per 1,000 square feet for l-inch flanged, 2-inch flanged, and 35/8-inch, respectively; amor
tization rate, 5 per cent; interest rate, 2 per cent, heating plant cost as of Table IV; heating plant efficiency, 60 per cent, 70 per cent, and 80 per cent for coal, 
oil, and gas, respectively; fuel costs, $10 per ton for 12,500 Btu per pound coal, 8.1 cents per gallon for 140,000 Btu per gallon oil, and 62 cents per 1,000 cubic 
feet for 804 Btu per cubic foot gas; wall construction costs as prevailing in Twin Cities area in the spring of 1943. 
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Figure 16. Average yearly return to be gained through application of insulation to two-story residence of Figure 3 in different climates and under 
different periods of analysis 

Assumptions: conductivity, k=0.30; insulation costs, $45, $60, $80 per 1,000 square 'feet for l-inch flanged, 2-inch flanged, and 3%-inch, respectively; amor
tization rate, 5 per cent; interest rate, 2 per cent; heating plant cost as of Table IV; heating plant efficiency, 60 per cent, 70 per cent, and 80 per cent for coal, 
oil, and gas, respectively; fuel costs, $10 per ton for 12,500 Btu per pound coal, 8.1 cents per gallon for 140,000 Btu per gallon oil, and 62 cents per 1,000 cubic 
feet for 804 Btu per cubic foot gas; wall construction costs as prevailing in Twin Cities area ~ the spring of 1943. 
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Assumptions: Construction A, wood frame with 3%-inch flexible insulation; Construction B, wood frame with 2 inches of flexible insulation flanqed in stud 
space; Construction C, wood frame with l-inch of flexible insulation flanqed in stud space; conductivity, k=0.30; insulation cost, $45, $60, $80 per 1,000 square 
feet for l-inch flanqed, 2-inch flanqed, and 3%-inch, respectively; amortization rate, 5 per cent; interest rate, 2 per cent; heatinq plant cost as of Table IV; heatinq 
plant efficiency, 60 per cent, 70 per cent, and 80 per cent for coal, oil, and qas, respectively; fuel costs, $10 per ton for 12,500 Btu per pound coal, ~.1 cents per 
qallon for 140,000 Btu per qallon oil, and 62 cents per 1,000 cubic feet for 804 Btu per cubic foot qas; wall construction costs as prevailinq in Twin Cities area 
in the sprinq of 1943. 
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materially ·reduce the initial cost of the heating plant, whereas, in 
other cases, there would be no reduction in cost whatsoever .. In the 
analyses presented, hot water was assumed as the heating medium 
because a greater range of heating plant sizes was ~hen available. Had 
forced air, for example, been assumed as the heating medium, the 
irregularities would be even more marked and more numerous, since 
most manufacturers of this type of equipment make only a very few 
sizes of units to cover the entire range of residential heat losses en
countered. 

As would be expected, the greatest gains are experienced with the 
most expensive fuels, so that in all cases, yearly savings are lowest 
for coal and highest for gas. The yearly savings are also greatest when· 
the periods of annuity and amortization are greatest and when the 
degree-day heating loads are greatest. The comparatively high returns 
which are experienced when the analyses are based on a 50-year pe
riod are obviously the result of the long period of time over which the 
cumulative yearly fuel savings are able to draw interest. In addition, 
in the case of the two-story structure, the initial heat losses were com
paratively high and, therefore, the yearly fuel savings are compara
tively great. 

That the yearly fuel savings increase in almost lineal relationship 
with the period of annuity and amortization is indicated by Figure 17, 
in which the yearly savings are plotted against the period of amortiza
tion for the one-story residence. These curves again indicate that the 
greatest savings are experienced in the colder climates and with the 
more expensive fuels. In these curves Construction A indicates 35/8 

inches of flexible insulation, Construction B, two inches of flexible in
sulation and Construction C, one inch of flexible insulation applied to 
a frame construction. The insulation is applied with two air spaces in 
the cases of both the one- and two-inch insulation. 

It should be emphasized that the analyses here presented are only 
for the two specific structures analyzed, for an annuity rate of 2 per 
cent and an amortization rate of 5 per cent, for the operating condi;. 
tions indicated and for the heating plant installation costs and the 
insulation construction costs prevailing in the Twin Cities area in the 
spring of 1943. Alterations in any of these conditions would affect, at 
least to some degree, these graphical analyses. The average yearly 
saving's for different thicknesses of insulation might easily be varied 
with different insulation and heating plant ip.stallation costs. How
ever, the structures and figures are typical and should be indicative 
of the general magnitude of the savings to be expected with similar 
structures in similar locations and operating under similar conditions. 
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APPENDIX 

Definitions 
Amortization: the extension or reduction of a debt by periodic payments. 
Annuity: an annual allowance, payment or income representing principal and 

interest, made at stated periods, usually annually, semi-annually or quar-
terly. . 

Conduction: the transmission of heat through solid material objects, unaccom
panied by any obvious motion of the matter constituting the object. 

Convection: the transmission of heat ·by the circulation of a liquid or a gq.s. The 
circulation of a liquid or gas may originate from either forced or natural 
means. 

Degree-day: a degree-day is a unit in use, specifying the nominal heating load 
in winter, and is based upon time and temperature difference. For any one 
24-hour period, there are as many degree-days as there are degrees differ
ence in temperature between a base temperature of 65 F and the average 
outdoor temperature. 

Design heat loss of a structure: the amount of heat, expressed in Btu per hour, 
required to maintain a structure at the desired indoor conditions under 
the most rigid outdoor conditions to which the structure will be subjected 
for any appreciable length of time. 

Dew-point temperature: the temperature corresponding to saturation (100 per 
cent relative humidity for any given moisture content). This is the tem
perature at which condensation of moisture starts when a mixture of air 
and water vapor is lowered in temperature. 

Dry-bulb temperature: the temperature indicated on a standard thermometer 
not affected by the water vapor content or relative humidity of the air, 
or by the temperature of any surrounding objects which may differ from 
that of the air. 

Effective temperature: an arbitrary index of the degree of warmth experienced 
by persons in response to the factors of dry-bulb temperature, relative 
humidity, and air movement. 

EHiciency of heating· plant: the overall efficiency of a heating plant as referred 
to in this bulletin is sometimes termed the combined efficiency of the heat
ing element, furnace, and burner. It is the ratio of the heat absorbed by 
the heating medium (water, steam, or air) per unit of fuel to the heating 
value of the fuel in Btu per unit. 

Heating value of fuel: the amount of heat available in the fuel expressed in 
Btu per unit of weight or volume of the fuel. In the case of coal, this is 
expressed in Btu per pound; in the case of oil, Btu per gallon; and in the 
case of gas, Btu per cubic foot. 

Overall coeHicient of heat transmission or thermal transmiffance, "U": the 
amount of heat transmitted across a wall, floor, roof, or ceiling, expressed 
in Btu per hour for each square foot of area and for each degree tempera
ture difference between the air on the inside and that on the outside. 

Radiation: the transmission of heat through space by means of wave motion. 
Such radiant heat transfer is similar to and closely allied with the trans
mission of visible light, radio waves, or X rays by wave motion. 

Relative humidity: relative humidity is a ratio, usually expressed in percentage, 
used to indicate the degree of saturation existing in any given space, re
sulting from the water vapor present in that space. Theoretically it is 
usually defined as the ratio of the actual partial pressure of the water 
vapor associated with the air to the saturation pressure at the same dry
bulb temperature. 

Wet·hulb temperature: the lowest temperature which a water-wetted ther
mometer bulb will attain when exposed to an air current. Wettin.g of the 
bulb is usually attained by covering the bulb with a fine mesh fabric bag 
and moistening with pure water. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Transmission ... U ... for 
Various Types of Walls with No Insulation in Stud Space 

Construc
tion No. Description 

Walls Constructed with Wood Sidlnq Exterior Finish 

1 V2" x 8" beveled wood sidinq, 25/32" 

Code(Nos. 
refer to items 
in Table Ill) 

Overall Co
efficient of 
heat trans-

mission, "U" 

wood sheathinq, 15# buildinq paper, 1, 5, 6, 9, 27, 28 0.25 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

2" x 4" studs, vapor barrier, wood lath 
and V2" plaster 

V2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, vapor barrier, 
metal lath and %" plaster 

;t2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, vapor barrier, 
%" plasterboard and V2" plaster 

V2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, vapor barrier, 
V2" insulation lath and V2" plaster 

V2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, vapor barrier, 
12" x 12" tile insulation board, and 
1" x 2" furrinq strips 

V2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, vapor barrier, 
V2" interior decorative insulation board 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, wood lath and V2" plaster 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, metal lath and o/s" plaster 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, %" plasterboard and V2" 
plaster 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, V2" insulation lath and V2" 
plaster 

l/2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathlDq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, 12" x 12" tile insulation board, 
1" x 2" furrinq strips 

l, 5, 6, 9, 27, 29 0.26 

1, 5, 6, 9, 27, 30 0.25 

1. 5, 6, 9, 27, 31 0.19 

1, 5, 6, 9, 27, 33 0.19 

l, 5, 6, 9, 27, 32 0.19 

1, 5, 7, 9, 27, 28 0.19 

1, 5, 7, 9, 27, 29 0.20 

1, 5, 7, 9, 27, 30 0.19 

1, 5, 7, 9, 27, 31 0.15 

1. 5, 7, 9. 27, 33 0.16 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Transmission, "U", for 
Various Types of Walls with No Insulation in Stud Space-Continued 

Construc
tion No.-

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Description 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, vapor bar
rier, 12" x 12" tile insulation board 
and 1" x 2" furrinq strips 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, vapor bar
rier, lf2" interior decorative insulation 
board 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, wood lath and lf2" 
plaster 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, metal lath and %" 
plaster 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, 3/s" plasterboard and 
lf2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, lf2" riqid insulation 
lath, lf2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, 12" x 12" tile insula
tion board and 1" x 2" furrinq strips 

Wood shinqle sidinq 6" to weather, 
25/32" riqid insulation sheathinq, 15# 
buildinq paper, 2" x 4" studs, vapor 
barrier, lf2" interior decorative insu
lation board 

Wood shinqle sidinq 6" to weather, 
l/2" plasterboard sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, 'Y\OOd lath and lf2" plaster 

Wood shinqle sidinq 6" to weather, 
lf2" plasterboard sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, metal lath and 5/s" plaster 

Code (Nos. 
refer to items 
in Table III) 

2, 5, 6, 9, 27, 33 

2, 5, 6, 9, 27, 32 

2, 5, 7, 9, 27, 28 

2, 5, 7, 9, 27, 29 

2, 5, 7, 9, 27, 30 

2, 5, 7, 9, 27, 31 

2, 5, 7, 9, 27, 33 

2, 5, 7, 9, 27, 32 

2, 5, 8, 9, 27, 28 

2, 5, 8, 9, 27, 29 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.19 

0.19 

0.17 

0.17 

0.17 

0.14 

0.14 

0.14 

0.24 

0.25 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Transmission, "U", for 
Various Types of Walls with No Insulation in Stud Space-Continued 

Construc
tion No. 

12 

13 

14 

15 

16 

17 

18 

Description 

V2" x 8" beveled wood siding, 25/32" 
rigid insulation sheathing, 15# felt 
building paper, 2" x 4" studs, vapor 
barrier, V2" interior decorative insula
tion board 

112" x 8" beveled wood siding, V2" · 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier. 
wood lath and V2" plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier, 
metal lath and 5/s" plaster 

V2" x 8" beveled wood siding, 1/2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier, 
3/s" plasterboard and V2" plaster 

~/2" x 8" beveled wood siding, V2" 

plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier, 
V2" insulation board lath and V2" 
plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier, 
12" x 12" tile insulation board and 
1" x 2" furring strips 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor barrier, 
V2" interior decorative insulation board 

Code(Nos. 
refer to items 
in Table In) 

1. 5, 7, 9, 27, 32 

1. 5, 8, 9, 27. 28 

1. 5. 8, 9, 27, 29 

1, 5, 8, 9, 27, 30 

1, 5, 8, 9. 27, 31 

1, 5, 8, 9, 27. 33 

1. 5. 8, 9, 27,32 

Walls Constructed with Wood Shingles as Exterior Finish 

19 Wood shingle siding 6" to weather, 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.16 

0.31 

0.33 

0.31 

0.22 

0.23 

0.23 

25/32" wood sheathing, 15# felt 2, 5, 6, 9, 27,28 0.25 

20 

21 

22 

building paper, 2" x 4" studs, vapor 
barrier, wood lath and V2" plaster 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor bar
rier, metal lath and 5/s" plaster 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper. 2" x 4" studs, vapor bar
rier, 3/s" plasterboard and V2" plaster 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, vapor bar
rier, 112" insulation lath and V2" plaster 

2, 5, 6, 9, 27, 29 0.26 

2, 5. 6, 9, 27, 30 0.25 

2. 5, 6, 9, 27, 31 0.19 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficient& of Heat Transmission. "U". for 
Various Types of Walls with No Insulation in Stud Space-Continued 

Construc
tion No. 

33 

34 

35 

36 

Description 

Wood shinqle sidinq 6" to weather, 
V2" plasterboard sheathinq. 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier. 3fe" plasterboard and %" 
plaster 

Wood shinqle sidinq 6" to weather, 
l/2" plasterboard sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, V2" insulation lath and V2" 
plaster 

Wood shinqle sidinq 6" to weather 
l/2" plasterboard sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, 12" x 12" tile insulation board, 
1". x 2" furrinq strips 

Wood shinqle sidinq 6" to weather, 
V2" plasterboard sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, vapor 
barrier, V2" interior decorative insu
lation board 

Walls Constructed with Stucco Exterior Finish 

37 Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper. 2" x 4" studs, 
vapor barrier, wood lath and V2" 
plaster 

38 

39 

40 

41 

42 

43 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, metal lath and Sfs" 
plaster 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, 3fa" plasterboard and 
V2" plaster 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, V2" insulation lath and 
V2" plaster 

Stucco, 25/32" wood . sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, 12" x 12" tile insula
tion board, and 1" x 2" furrinq strips 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
vapor barrier, V2" interior decorative 
insulation board 

Stucco, 25/32" riqid insulation sheath
inq, 15# buildinq paper, 2" x 4" studs, 
vapor barrier, wood lath and V2" 
plaster 

Code (Nos. 
refer to items 
in Table In) 

2, 5, 8, 9, 27, 30 

2, 5, 8, 9, 27, 31 

2, 5, 8, 9, 27, 33 

2, 5, 8, 9, 27. 32 

4, 5, 6, 9, 27, 28 

4, 5, 6, 9. 27, 29 

4, 5, 6, 9, 27. 30 

4, 5, 6, 9, 27, 31 

4. 5, 6, 9. 27, 33 

4, 5, 6, 9, 27, 32 

4,5,7,9,'J:'/,28 

Overall Co
efficient of 
heat trans-

mission. "U" 

0.24 

0.19 

0.19 

0.19 

0.30 

0.32 

0.30 

0.22 

0.22 

0.22 

0.22 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Transmission. "0", for 
Various Types of Walla with No Insulation in Stud Space-Continued 

Construc
tion No. 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

Description 

Stucco, 25/32" rigid insulation sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, metal lath and 
o/a" plaster 

Stucco, 25/32" rigid insulation sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, o/a" plasterboard 
and Y2" plaster 

Stucco, 25/32" rigid insulation sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, Y2" insulation 
lath and Y2" plaster 

Stucco, 25/32" rigid insulation sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, 12" x 12" tile 
insulation board and 1" x 2" furring 
strips 

Stucco, 25/32" rigid insulation sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, Y2" interior 
decorative insulation board 

Stucco, Y2" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, wood lath and Y2" 
plaster 

Stucco, Y2" plasterboard sheathing, 
15# felt -building paper, 2" x 4" studs, 
vapor barrier, metal lath and 5;8" 
plaster 

Stucco, Y2" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, :Ya" plasterboard and 
Y2" plaster 

Stucco, Y2" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, Y2" insulation board 
lath and Y2" plaster 

Stucco, Y2" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, 12" x 12" tile insula
tion ·board and 1" x 2" furring strips 

Stucco, Y2" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, Y2" interior decorative 
insulation board 

Brick Veneer as Exterior Finish 
55 Brick veneer, 25/32" wood sheathing, 

15# felt building paper; 2" x 4" studs, 
vapor barrier, wood lath and Y2" 
plaster 

Code (Nos. 
refer to items 
in Table In) 

4, 5, 7, 9, 27, 29 

4, 5, 7, 9, 27, 30 

4,5,7,9,27,31 

4, 5, 7, 9, 27, 33 

4, 5, 7, 9, 27, 32 

4, 5, 8, 9, 27, 28 

4, 5, 8, 9, 27, 29 

4, 5, 8, 9, 27, 30 

4, 5, 8, 9, 27, 31 

4, 5, 8, 9, 27, 33 

4, 5, 8, 9, 27, 32 

3, 5, 6, 9, 27, 28 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.23 

0.22 

0.17 

0.19 

0.19 

0.40 

0.43 

0.40 

0.26 

0.28 

0.28 

0.27 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Trcmsmlsalon. ·-u". for 
Various Types of Walls with No Insulation In Stud Space-Continued 

Construc
tion No. 

56 

57 

58 

59 

60 

61 

62 

63 

64 

Description 

Brick veneer, 25/32" wood sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
vapor barrier, metal lath and %" 
plaster 

Brick veneer, 25/32" wood sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
vapor barrier, %" plasterboard and 
'12" plaster 

Brick veneer, 25/32" wood sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
vapor barrier, '12" insulation lath and 
'12" plaster 

Brick veneer, 25/32" wood sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
vapor barrier, 12" x 12" tile insulation 
board and 1" x 2" furrinq strips 

Brick veneer, 25/32" wood sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
vapor barrier, '12" interior decorative 
insulation board 

Brick veneer, 25/32" riqid insulation, 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, vapor barrier, wood 
lath and '12" plaster 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, vapor barrier, metal 
lath and o/a" plaster 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, vapor barrier, 3/a" 
plasterboard and l/2" plaster 

Brick veneer, 25/32" riqid insulatoin 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, vapor barrier, '12" in· 
sulation lath and '12" plaster 

65 Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, 12" x 12" tile insulation 
board, vapor barrier, 1" x 2" furrinq 
strips 

66 

67 

Brick veneer, 25/32" riqid insulation 
-sheathinq, 15# felt buildinq paper, 
2" x 4" studs, vapor barrier, interior 
decorative insulation board 

Brick veneer, lh" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, vapor barrier, wood lath and 
'12" plaster 

Code(Nos. 
refer to items 
in Table In) 

3, 5, 6, 9, 27, 29 

3, 5, 6, 9, 27, 30 

3, 5, 6, 9, 27, 31 

3, 5, 6, 9, 27, 33 

3, 5, 6, 9, 27,32 

3, 5, 7, 9, 27, 28 

3, 5, 7, 9, 27, 29 

3, 5, 7, 9, 27, 30 

3, 5, 7, 9, 27, 31 

2, 5, 7, 9, 27, 33 

3, 5, 7, 9, 27,32 

3, 5, 8, 9, 27,28 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.28 

0.27 

0.20 

0.21 

0.21 

0.21 

0.21 

0.21 

0.16 

0.17 

0.17 

0.35 

Cost per 
1,000 
sq. ft. 
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Table A-1. Materials of Construction and Overall Coefficients of Heat Transmission, "U". for 
Various Types of Walls with No Insulation in Stud Space-Continued 

Construc
tion No. 

68 

69 

70 

71 

72 

Description 

Brick veneer, lf2" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, metal lath and 
%" plaster 

Brick veneer, lf2" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, 3/s" plasterboard 
and lf2" plaster 

Brick veneer, lf2" plasterboard sheath~ 
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, lf2" insulation 
board lath and lf2" plaster 

Brick veneer, lf2" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, 12" x 12" tile 
insulation board and 1" x 2" furring 
strips 

Brick veneer, lf2" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, vapor barrier, lf2" interior deco
rative insulation board 

Code (Nos. 
refer to items 
in Table III) 

3, 5, 8, 9, 27, 29 

3, 5, 8, 9, 27, 30 

3, 5, 8, 9, 27, 31 

3, 5, 8, 9. 27, 33 

3, 5, 8, 9, 27, 32 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.37 

0.35 

0.24 

0.23 

0.23 

Cost per 
1,000 
sq. ft. 

Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "U". for 
Various Types of Walls with Insulation in Stud Space-

Construc
tion No. Description 

Walls Constructed with Wood Sidinq Exterior Finish 
74 lf2" x 8" beveled wood siding, 25/32" 

wood sheathing, 15# felt building 

Code (Nos. 
refer to items 
in Table III) 

Overall Co
efficient of 
heat trans-

mission, "U" 

paper, 2" x 4" studs, 1" flexible insu- 1, 5, 6, 9, 11, 27, 28 0.12 

75 

76 

77 

lation in stud space, vapor barrier, 
wood lath and V2" plaster 

lf2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 2" flexible insu
lation in stud space, vapor barrier, 
wood lath and lf2" plaster 

l/2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 3%" flexible in
sulation in stud space, vapor barrier, 
wood lath and l/2" plaster 

'r2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 1" flexible insu
lation in stud space, vapor barrier, 
metal lath and 5/s" plaster 

1,5, 6, 9, (12), 27,28 
(15) 

(13) 
1, 5, 6, 9, (16), 27, 28 

(19) 
(23) 

1, 5, 6, 9, 11, 27, 29 

0.092 

0.074 

0.12 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "U", for 
Various Types of Walls with Insulation in Stud Spac~Continued 

Construc
tion No. Description 

78 · '12" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, 2" flexible insu
lation in stud space, vapor barrier, 
metal lath and o/a" plaster 

79 ~'2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt. buildinq 
paper, 2" x 4" studs, 3o/a" flexible or 
fill insulation in stud space, vapor 
barrier, metal lath, and 5/a" plaster 

80 '12" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, ·15# felt buildinq 
paper, 2" x 4" studs, 1" flexible insu
lation in stud space, vapor barrier, 
~'8" plaster board and '12" plaster 

81 '12" x 8" beveled wood siding, 25/32" 
wood sheathinq, 15# felt buildlnq 
paper, 2" x 4" studs, 2" flexible insu
lation in stud space, vapor barrier, 
3/a" plaster board and '12" plaster 

82 '12" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, 35/a" flexible or 
·fill insulation in stud space, vapor 
barrier, o/a" plasterboard and '12" 
plaster 

83 '12" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, 1" flexible insu
lation in stud space, vapor barrier, 
'12" insulation lath and '12" plaster 

84 ~/2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15#. felt buildinq 
paper, 2" x 4" studs, 2" flexible insu
lation in stud space, vapor barrier, 
'12" insulation lath and '12" plaster 

85 '12~ x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, 35/a" flexible or 
fill insulation in stud space, vapor 
barrier, '12" insulation lath and '12" 
plaster 

86 l/2" x 8" beveled wood sidinq, 25/32" 
wood sheathinq, 15# felt buildinq 
paper, 2" x 4" studs, 1" flexible insu
lation in stud space, vapor barrier, 
12" x 12" tile insulation board and 
1" x 2" furrinq strips 

Code (Nos. 
refer to items 
in Table In) 

1, 5, 6, 9, (12), 27, 29 
(15) 

(13) 
1, 5, 6, 9, (16), 27, 29 

(19) 
(23) 

1, 5, 6, 9, 11, 27,30 

1, 5, 6, 9, (12), 27,30 
(15) 

(13) 
1, 5, 6, 9, (16), 27, 30 

(19) 
(23) 

1, 5, 6, 9, ll, 27, 31 

1, 5, 6, 9, (12), 27, 31 
(15) 

(13) 
1, 5, 6, 9, (16), 271 31 

(19) 
(23) 

1,5,6,9, 11,27,33 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.093 

0.072 

0.12 

0.092 

0.074 

0.11 

0.082 

0.068 

0.11 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmiaaion, "U", for 
Various Types of Walls with Insulation ~ Stud Space-Continued 

Construc
tion No. 

87 

88 

Description 

V2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 2" flexible insu-
lation in stud space, vapor barrier, 
12" x 12" tile insulation board and 
1" x 2" furring strips 

V2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 3%" flexible or 
fill insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furring strips 

89 V2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 1" flexible insu
lation in stud space, vapor barrier, 
V2" interior decorative insulation board 

90 V2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 2" flexible insu
lation in stud space, vapor barrier, 

_ lh" interior decorative insulation board 

91 V2" x 8" beveled wood siding, 25/32" 
wood sheathing, 15# felt building 
paper, 2" x 4" studs, 3%" flexible or 
fill insulation, in stud space, vapor 
barrier, lh" interior decorative insu
lation board 

92 V2" x 8" beveled wood siding, 25/32" 
riqid insulation sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, wood lath and V2" plaster 

93 V2" x 8" beveled wood siding, 25/32" 
rigid insulation sheathing, 15# felt 
building paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, wood lath and V2" plaster 

94 V2" x 8" beveled wood siding, 25/32" 
rigid insulation sheathing, 15# felt 
building paper, 2" x 4" studs, 35;8" 
flexible or fill insulation in stud space, 
vapor barrier, wood lath and V2" 
plaster 

95 V2" x 8" beveled wood siding, 25/32" 
riqid insulation sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, metal lath and %" plaster 

Code (Nos. 
refer to items 
in Table Ill} 

1, 5, 6, 9, (12), 27, 33 
(15) 

(13} 
1, 5, 6, 9, (16), 27, 33 

(19) 
(23) 

1, 5, 6, 9, 11, 27, 32 

1, 5, 6, 9, (12), 27, 32 
(15} 

(13) 
1, 5, 6, 9, (16), 27, 32 

(19) 
(23) 

1,5,7,9,11,27,28 

1, 5, 7, 9, (12), 27, 28 
(15) 

(13) 
1, 5, 7, 9, (16), 27, 28 

(19) 
(23) 

1,5,7,9,11,27,29 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.083 

0.066 

0.11 

0.083 

0.066 

0.10 

0.081 

0.067 

0.10 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat . Transmiuion~ "U". for 
Various Types of Walls with Insulation In Stud Space-Continued 

Overall Co-
Construe- Code (Nos. efficient of Cost per 
lion No. Description refer to items heat trans- 1,000 

in Table III) mission, "U" sq. ft. 

96 '12" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt l, 5, 7, 9, (12), 27,29 0.089 
buildinq paper, 2" x 4" studs, 2" flex- (15) 
ible insulation in stud space, vapor 
barrier, metal lath and %" plaster 

97 '12" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt (13) 0.068 
buildinq paper, 2" X 4" studs, 3%" 1, 5, 7. 9, (16), 27, 29 
flexible or fill insulation in stud space, (19) 
vapor barrier, metal lath and %" (23) 
plaster 

98 '12" x 8'' beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 1" flex- 1, 5, 7, 9, ll, 27, 30 0.10 
ible insulation in stud space, vapor 
barrier, %" plasterboard and '12" 
plaster 

99 '12" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheatliinq, 15# felt 
buildinq paper, 2" x 4" studs, 2'' flex- 1, 5, 7, 9, (12), 27, 30 0.081 
ible insulation in stud space, vapor (15) 
barrier, 3..11" plasterboard and lh" 
plaster 

100 '12" x 8" beveled wood .aidinq, 25/32" 
riqid insulation sheathinq, 15# felt (13) 0.067 
buildinq paper, 2" X 4" studs, 3%" l, 5, 7, 9. (16), 27, 30 
flexible or fill insulation in stud space, (19) 
vapor barrier, 3/a" plasterboard and (23) 
'12" plaster 

101 '12" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 1" flex- 1, s. 7, 9, 11, 27,31 0.092 
ible insulation in stud space, vapor 
barrier, '12" insulation lath and '12" 
plaster 

102 '12" x 8" beveled wood sidinq, 25/32" 
·riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 2" flex- 1, 5, 7, 9, (12), 27, 31 0.074 
ible insulation in stud space, vapor (15) 
barrier, '12" insulation lath and '12" 
plaster 

103 '12" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt (13) 0.062 
buildinq paper, 2" X 4" studs, 3%" 1, 5, 7, 9, (16), 27, 31 
flexible or fill insulation in stud space, (19) 
vapor barrier, '12" insulation lath and (23) 
1!2" plaster 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission ... U ... for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

104 

105 

106 

107 

108 

109 

110 

111 

112 

Description 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation $heathinq, 15# felt 
buildinq paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furrinq strips 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furrinq strips 

V2" x 8" beveled wood !Jidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 35h" 
flexible or fill insulation in stud space, 
vapor varrier, 12" x 12" tile insulation 
board and 1" x 2" furrinq strips 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, V2" interior decorative insu
lation board 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, V2" interior decorative insu
lation board 

V2" x 8" beveled wood sidinq, 25/32" 
riqid insulation sheathinq, 15# felt 
buildinq paper, 2" x 4" studs, 35h" 
flexible or fill insulation in stud space, 
vapor barrier. V2" interior decorative 
insulation board 

V2" x 8" beveled wood sidinq, 25/32" 
plasterboard sheathinq, 15# felt build
inq paper, 2" x 4" studs. 1" flexible 
insulation in stud space, vapor bar
rier, wood lath and V2" plaster 

V2" x 8" beveled wood sidinq, V2" 
plasterboard sheathinq, 15# felt build
inq paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor barrier, 
wood lath and V2" plaster 

V2" x 8" beveled wood sidinq, V2" 
plasterboard lilheathinq, 15# felt build
inq paper, 2" x 4" !iltuds, 3%" flexible 
or fill in!Julation in stud space, vapor 
barrier, wood lath and I/2" plaster 

Code(Nos. 
refer to items 
in Table Ill) 

1,5,7,9, 11.27~33 

1, 5, 7, 9, (12). 27, 33 
(15) 

(13) 
1, 5, 7, 9. (16), 27, 33 

(19) 
(23) 

1,5,7,9, 11,27,32 

1, s. 7, 9, (12). 27, 32 
(15) 

(13) 
1, 5, 7, 9. (16). 27, 32 

(19) 
(23) 

1. 5, 8, 9, 11. 27, 28 

1. 5, a. 9. (12), 27. 2s 
(15) 

(13) 
1, s. 8, 9, (16). 27, 28 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.093 

0.074 

0.062 

0.093 

0.074 

0.062 

0.13 

0.097 

0.078 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission. "U", for 
Various Types of Walls with Insulation ln Stud Spac~ontinued 

Construc
tion No. 

113 

114 

115 

116 

117 

118 

119 

120 

121 

Description 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, metal lath and %" plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 2" flexible 
insulation in stud space, metal lath, 
vapor barrier, and %" plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, metal lath and 5/a" plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, %" plasterboard and V2" plaster 

I/2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, 3/a" plasterboard and V2" plaster 

V2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 3o/a" flexible 
or fill insulation in stud space, vapor 
barrier, 3/a" plasterboard and V2" 
plaster 

1/2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing P!lper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, V2" insulation lath and V2" plaster 

1/2" x 8" beveled wood siding, V2" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, V2" insulation lath and V2" plaster 

1/2" x 8" beveled wood siding, Vz" 
plasterboard sheathing, 15# felt build
ing paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, V2" insulation lath and '12" 
plaster 

Code (Nos. 
refer to items 
in Table III) 

1, 5, 8, 9, 11, 27, 29 

1, 5, 8, 9, (12), 27, 29 
(15) 

(13) 
1, 5, 8, 9, (16), 27, 29 

(19) 
(23) 

1,5,8,9, 11,27,30 

1, 5, 8, 9, (12), 27, 30 
(15) 

(13) 
1, 5, 8, 9, (16), 27, 30 

(19) 
(23) 

1,5,8,9, 11,27,31" 

1, 5, 8, 9, {12), 271 31 
{15) 

{13) 
1, 5, 8, 9, {16), 'J!/, 31 

{19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.13 

0.098 

0.076 

0.13 

0.097 

0.078 

0.11 

0.087 

0.071 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmlasion, "U", for 
Varioua Types of Walls with Insulation In Stud Space-Continued 

Construc
tion No. Description 

122 

123 

124 

125 

126 

127 

Ya" x 8" beveled wood. sidinq, Ya" 
plasterboard sheathinq, 15# felt build
inq paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, 12" x 12" tile insulation board 
and 1" x 2" furrinq strips 

Ya" x 8" beveled wood sidinq, Ya" 
plasterboard sheathinq, 15# felt build
inq paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furrinq strips 

Ya" x 8" beveled wood sidinq, Ya" 
plasterboard sheathinq, 15# felt build
inq paper, 2" x 4" studs, 3o/s" flex
ible or fill insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
board and 1" x 2" furrinq strips 

Ya" X 8" beveled wood sidinq, Ya" 
plasterboard sheathinq, 15# felt build-
inq paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar-
rier, Ya" interior decorative insulation 
board 

Ya" X 8" beveled wood sidinq, Ya" 
plasterboard sheathinq, 15# felt build· 
inq paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar-
rier, Ya" interior decorative insulation 
board 

Va" X 8" beveled wood sidinq, Ya" 
plasterboard sheathinq, 15# felt build-
inq paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, Ya" interior decorative insula-
tion board 

Wood Shinqles Used as Exterior Finish 

128 Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, wood lath and Ya" plaster 

129 Wood shinqle sidinq• 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 2" flexible 
insulation between studs, vapor bar
rier, wood lath and Ya" plaster 

Code(Nos. 
refer to items 
in Table Ill) 

1,5,8,9,11,27,33 

1, 5, 8, 9, (12), 27, 33 
(15) 

(13) 
1,.5, 8, 9, (16), 27,33 

(19) 
(23) 

1,5,8,9,11,27,32 

1, 5, 8, 9, (12), 27, 32 
(15) 

(13) 
1, 5, 8, 9, (16), 27, 32 

(19) 
(23) 

2, 5,·6, 9, 11, 27, 28 

2, 5, 6, 9, (12), 27. 28 
(15) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.11 

0.087 

0.071 

.0.11 

0.087 

0.071 

0.12 

0.092 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of· Construction and Overall Coefficients of Heat Tranamiuion. ..U ... for 
Various Types of Walla with Insulation In Stud Space-Continued 

Construc
tion No. 

130 

131-

132 

133 

134 

135 

136 

137 

138 

139 

Description 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 3%" flexible 
or fill insulation between studs, vapor 
barrier, wood lath and 1!2" plaster 

Wood shinqle sidinq 6" to weather. 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier. metal lath and %" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, metal lath and 5/s" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, metal lath and %" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt bui1d
inq paper, 2" x 4" studs, 1" flexible 
in8ulation in stud space, vapor bar
rier, %" plasterboard and 1!2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt· build
inq paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, 3fi3" plasterboard and 1!2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, 3/s" plasterboard and 1!2" 
plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, 1!2., insulation lath and 1!2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 2" flexible 
insulation between studs, vapor bar
rier, ~, insulation lath and 1!2" plaster 

Wood shinqle sidinq 6" to weather, 
25/32" wood sheathinq, 15# felt build
inq paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, 1!2" insulation lath and 1!2" 
plaster 

Code(Nos. 
refer to items 
in Table Ill) 

(13) 
2, 5, 6, 9, (16), 27, 28 

(19) 
(23) 

2, 5, 6, 9, 11, 27, 29 

2, 5, 6. 9, (12), 27, 29 
(15) 

(13) 
2, 5, 6, 9, (16), 27. 29 

(19) 
(23) 

2, 5, 6, 9, 11, 27, 30 

2, 5, 6, 9, (12), 27. 30 
(15) 

(13) 
2, 5, 6, 9, (16), 27, 30 

(19) 
(23) 

2, 5, 6, 9, 11, 27, 31 

2. 5. 8, 9, (12), 27, 31 
(15) 

(13) 
2, 5, 6, 9, (16), 27. 31 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission. "U" 

0.075 

0.12 

0.091 

0.072 

0.12 

0.092 

0.075 

0.11 

0.083 

0.068 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, .. U .. , for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

140 

141 

142 

143 

144 

145 

146 

147 

148 

Description 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor barrier, 
12" x 12" tile insulation board and 
1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, 12" x 12" tile insulation board 
and 1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 3%" flexible 
or fill insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 1" flexible 
insulation in stud space, vapor bar
rier, l/2" interior decorative insulation 
board 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 2" flexible 
insulation in stud space, vapor bar
rier, l/2" decorative insulation board 

Wood shingle siding 6" to weather, 
25/32" wood sheathing, 15# felt build
ing paper, 2" x 4" studs, 35/s" flexible 
or fill insulation in stud space, vapor 
barrier, l/2" interior decorative insu
lation board 

Wood shingle siding i" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, wood lath and l/2" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, wood lath and l/2" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 3%" 
flexible or fill insulation in stud space, 
vapor barrier, wood lath and l/2" 
plaster 

Code (Nos. 
refer to items 
in Table III) 

2, 5, 6, 9, 11, 27,33 

2, 5, 6, 9, (12), 27, 33 
(15) 

(13) 
2, 5, 6, 9, (16), 27, 33 

(19) 
(23) 

2,5,6,9, 11,27,32 

2, 5, 6, 9, (12), 27, 32 
(15) 

(13) 
2, 5, 6, 9, (16), 27,32 

(19) 
(23) 

2,5,7,9, 11,27,28 

2. 5, 7, 9, (12), 27, 28 
(15) 

(13) 
2, 5, 7, 9, (16), 27, 28 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.11 

0.082 

0.067 

0.11 

0.082 

0.067 

0.11 

0.082 

0.068 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission. "U". for 
Various Types of Walla with Insulation In Stud Space-Continued 

Construc
tion No. 

149 

150 

151 

152 

153 

154 

155 

156 

157 

Description 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, metal lath and Sfa" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, metal lath and %" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 3%" 
flexible or fill insulation in stud space, 
vapor barrier, metal lath and %" 
plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, .2" x 4" studs, 1" 
flexible insulation between studs, vapor 
barrier, 3/a" plasterboard and V2" 
plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, 3fa" plasterboard and V2" 
plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 3o/a" 
flexible or fill insulation in stud space, 
vapor barrier, 3/a" plasterboard and 
V2" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, V2" rigid insulation lath and 
112" plaster 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, V2" rigid insulation lath and 
1/2" plaster 

Wood shingle siding 6" to weather 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs. 3%" 
flexible or fill insulation in stud space, 
vapor barrier, V2" rigid insulation lath 
and V2" plaster 

Code (Nos. 
refer to items 
in Table ill) 

2,5,7,9, 1L27,29 

2, 5, 7, 9, (12), 27, 29 
(15) 

(13) 
2, 5, 7, 9, (16), 27, 29 

(19) 
(23) 

2,5,7,9,11,27,30 

2, 5, 7, 9, (12). 27, 30 
(15) 

(13) 
2, 5, 7, 9, (16), 27. 30 

(19) 
(23) 

2, 5, 7, 9, 11, 27,31 

2, 5, 7, 9, (12), 27, 31 
(15) 

(13) 
2, 5, 7, 9, (16), 27, 31 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.094 

0.081 

0.064 

0.11 

0.082 

0.068 

0.092 

0.074 

0.062 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission,· "U", ·for 
Various Types of Walls with Insulation in Stud Space--Continued 

Construc
tion No. Description 

158 

159 

160 

161 

162 

163 

164 

165 

166 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board 
and 1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 3%" 
flexible or fill insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
board and 1" x 2" furring strips 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, Y2" interior decorative insula
tion board 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing, 15# · 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, Y2" interior decorative insula
tion board 

Wood shingle siding 6" to weather, 
25/32" rigid insulation sheathing. 15# 
felt building paper, 2" x 4" studs, S%" 
flexible or fill insulation in stud space, 
vapor barrier, Y2" interior decorative 
insulation board 

Wood shingltl siding 6" to weather, 
Yz" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, wood lath and . Y2" plaster 

Wood shingle siding 6" to weather, 
Y2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, wood lath and Y2" plaster 

Wood shingle siding 6" to weather, 
lh" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 3%" 
flexible or fill insulation in stud space, 
vapor barrier, wood lath and lh" 
plaster 

Code(Nos. 
refer to items 
in Table Ill) 

2, 5, 7, 9, 11, 27, 33 

2. 5, 7, 9, (12), 27,33 
(15) 

(13) 
2, 5, 7, 9, (16), 27, 33 

(19) 
(23) 

2. 5, 7, 9, 11, 27, 32 

2, 5, 7, 9, (12), 27, 32 
(15) 

- (13) 
2, 5, 7, 9, (16), 27,32 

(19) 
(23) 

2,5,8,9, 11,27,28 

2, 5, 8, 9, (12), 27, 28 
(15) 

(13) 
2, 5, a. 9, (16), 27, 28 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.092 

0.073 

0.062 

0.092 

0.073 

0.062 

0.13 

0.098 

0.078 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Tranamiuion. "U". fOr 

Construc
tion No. 

167 

168 

169 

170 

171 

172 

173 

174 

175 

Various Types of Walls with Insulation ln Stud Space-Continued • 

Description 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, metal lath and 5/a" plaster 

Wood shingle siding 6" to weather. 
~/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, metal lath and 5/a" plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 35,1!" 
flexible or fill insulation in stud space, 
vapor barrier, metal lath and 5/a" 
plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, o/a" plaster board and 1/2" 
plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper,- 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, 3/a" plaster board and 1/2" 
plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 3%" 
flexible or fill insulation in stud space, 
vapor barrier, o/a" plasterboard and 
1/2" plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, 1/2" insulation lath and 1/2" 
plaster 

Wood shingle siding 6" to weather, 
1/2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, vapor 
barrier, 2" flexible insulation in stud 
space, 1/2" insulation lath and 1/2" 
plaster 

Wood shingle siding 6" to weather, 
112'' plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 35fa" 
flexible or fill insulation in stud space, 
vapor marrier' 1/2" insulation lath and 
1/2" plaster 

Code(Nos. 
refer to items 
in Table In) 

2, 5, 8, 9, 11, 27,29 

2, 5. 8, 9, (12), 27, 29 
(15) 

(13) 
2, 5, 8, 9, (16), 27, 29 

(19) 
(23) 

2,5,8,9,11,27,30 

2, 5, 8, 9, (12), 27' 30 
(15) 

(13) 
2, 5, 8, 9, (16), 27' 30 

(19) 
(23) 

2,5,8,9. 11,27,31 

2, 5, 8, 9, (12). 27, 31 
(15) 

(13) 
2, 5, 8, 9, (16), 27, 31 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

. 0.12 

0.097 

0.071 

0.13 

0.098 

0.078 

0.11 

0.087 

0.071 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission. "tJ". for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

176 

177 

178 

179 

180 

181 

Description 

Wood shingle siding 6" to weather, 
Vz" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board, 
1" x 2" furring strips 

Wood shingle siding 6" to weather, 
Vz" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, 12" x 12" tile insulation board, 
1" x 2" furring strips 

Wood shingle siding 6" to weather, 
Vz" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 3o/a" 
flexible or fill insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
board, 1" x 2" furring strips. 

Wood shingle siding 6" to weather, 
Vz" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 1" flex
ible insulation in stud space, vapor 
barrier, 1/z" decorative insulation board 

Wood shingle siding 6" to weather, 
1/z" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 2" flex
ible insulation in stud space, vapor 
barrier, Vz" decorative insulation board 

Wood shingle siding 6" to weather, 
V2" plasterboard sheathing, 15# felt 
building paper, 2" x 4" studs, 3o/a" 
flexible or fill insulation in stud space, 
vapor barrier, Vz" decorative insula
tion board 

Stucco Used as Exterior Finish 

182 

183 

184 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 1" 
flexible insulation in stud space, vapor 
barrier, wood lath and Vz" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 2" 
flexible insulation in stud space, vapor 
barrier, wood lath and Vz". plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 35/a" 
flexible or fill insulation in stud space, 
vapor barrier, wood lath and Vz" 
plaster 

Code (Nos. 
refer to items 
in Table Ill) 

2,5,8,9,11,27,33 

2, 5, 8, 9, (12), 27, 33 
(15) 

(13) 
2, 5, 8, 9, (16), 27, 33 

(19) 
(23) 

2,5,8,9,11,27,32 

2, 5, 8, 9, (12), 27, 32 
(15) 

(13) 
2, 5, 8, 9, (16), 27, 32 

(19) 
(23) 

4,5,6,9, 11,27,28 

4, 5, 6, 9, (12), 27, 28 
(15) 

(13) 
4, 5, 6, 9, (16), 27, 28 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.11 

0.086 

0.070 

0.11 

0.086 

0.070 

0.14 

0.099 

0.079 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission. "U". for 
Various Types of Walls with Insulation ln Stud Space-Continued 

Construc
tion No. 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

Description 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
1" flexible insulation in ·stud space, 
vapor barrier, metal lath and %" 
plaster 

Stucco, 25/32" wood sheathing, 15# 
felt li>uilding paper, 2" x 4" studs. 
2" flexible insulation in stud space, 
vapor barrier, metal lath and Sj8" 

plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs. 
3%" flexible or fill insulation in stud 
space, vapor barrier, metal lath and 
o/s" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 3/s" plasterboard and 
Y2" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, 3/s" plasterboard and 
Y2" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" st'!ldc;, 
3%" flexible or fill insulation in stud 
space, vapor barrier, 3/s" plasterboard 
and 112" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, Y2" insulation lath and 
1/2" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
2" flexible insulation in stud spac9, 
vapor barrier. Y2" insulation lath and 
Y2" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs. 
35/a" flexible or fill insulation in stud 
space, vapor barrier, Y2" insulation 
lath and Y2" plaster 

Stucco, 25/32" wood sheathing, 15# 
felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 12" x 12" tile insula 
tion board and 1" x 2" furring strip:l 

Code (Nos. 
refer to items 
in Table III) 

4,5,6,9, 11,27,29 

4, 5, 6. 9, (12), 27, 29 
(15) 

(13) 
4, 5, 6. 9, (16), 27. 29 

(19) 
(23) 

4,5,6,9, 11,27,30 

4. 5, 6. 9, (12), 27, 30 
(15) 

(13) 
4. 5, 6, 9, (16), 27. 30 

(19) 
(23) 

4, 5, 6, 9, 11, 27, 31 

4. 5, 6, 9, (12), 27, 31 
(15) 

(13) 
4, 5, 6, 9, (16), 27. 31 

(19) 
(23) 

4, 5, 6, 9, 11, 27, 33 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.13 

0.099 

0.076 

0.14 

0.099 

0.079 

0.12 

0.088 

0.072 

0.12 

Cost per 
1.000 
sq. ft. 
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Table A-2. Materials of Construction and OTerall Coefficients of Heat. Transmission. "U". for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

Description 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, 12" x 12" tile insula
tion board and 1" x 2" furrinq strips 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
3%" flexible ··or fill insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation board and 1" x 2" furrinq 
strips 

Stucco, 25/32" . wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, V2" interior decorative 
insulation board 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, .V2" interior decorative 
insulation board 

Stucco, 25/32" wood sheathinq, 15# 
felt buildinq paper, 2" x 4" studs, 
3%" flexible or fill insulation 1n stud 
space, vapor barrier, V2" interior 
decorative insulation board 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, wood lath and 
V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs. 2" flexible insulation in stud 
space, vapor barrier, wood lath and 
Y2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 3%" 
flexible or fill insulation in stud space, 
2" x 4" studs, vapor barrier, wood 
lath and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, metal lath and 
%" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, metal- lath and 
5h" plaster 

Code (Nos. 
refer to items 
in Table Ill) 

4, 5, 6, 9, (12), 27, 33 
(15) 

(13) 
4, 5, 6, 9, (16), 271 33 

(19) 
(23) 

4, 5, 6, 9, 11, 27, 32 

4, 5, 6, 9, (12), 27,32 
(15) 

(13) 
4, 5, 6, 9, (16), 27, 32 

(19) 
(23) 

4, 5, 7, 9, 11, 27,28 

4, 5, 7, 9, (12). 27, 28 
(15) 

(13) 
4, 5, 7, 9, (16), 27, 28 

(19) 
(23) 

4,5,7,9, 11,27,29 

4, 5, 7, 9, (12), 27, 29 
(15) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.088 

0.072 

0.12 

0.088 

0.072 

0.11 

0.087 

0.071 

0.11 

0.087 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Trcmsmluion, "U". for 
Various Types of Walls with Insulation In Stud Space--Continued 

Construc
tion No. 

205 

206 

207 

208 

209 

210 

211 

212 

213 

Description 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, metal 
lath and %" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, 3/s" plasterboard 
and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, %" plasterboard 
and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, %" 
plasterboard and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, V2" insulation 
lath and lh" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, V2" insulation 
lath and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, !f.z" 
insulation lath and V2" plaster 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildiriq paper, 2" x 4" 
studs, 1, flexible insulation in stud 
space, vapor barrier, 12" x _12" tile 
insulation board and 1" x 2" furrinq 
strips 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation board, and 1" x 2" furrinq 
strips 

Code (Nos. 
refer to items 
in Table In) 

(13) 
4, 5, 7, 9, (16), 27, 29 

(19) 
(23) 

4,5,7,9, 11,27,30 

4, 5, 7, 9, (12), 27, 30 
(15) 

(13) 
4, 5, 7, 9, (16), 27, 30 

(19) 
(23) 

4,5,7,9,11,27,31 

4, 5, 7, 9, (12), 27, 31 
(15) 

(13) 
4, 5, 7, 9, (16), 27, 31 

(19) 
(23) 

4,5,7,9, 11,27,33 

4, 5, 7, 9, (12), 27, 33 
(15) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.071 

0.11 

0.087 

0.071 

0.10 

0.078 

0.065 

0.10 

0.079 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "U". for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

Description 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" •x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, 12" x 12" 
tile insulation board and 1" x 2" fur
rinq strips 

Stucco, 25/32" riqid insulation sheath· 
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, V2" interior deco
rative insulation board 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, V2" interior deco
rative insulation board 

Stucco, 25/32" riqid insulation sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, V2" in
terior decorative insulation board 

Stucco, I/2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
1" flexible insulation in stud' space, 
vapor barrier, wood lath and V2" 
plaster 

Stucco, V2" plasterboard sheathinq, 
15# -felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, wood lath and l/2" 
plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, wood lath and 
V2" plaster 

Stucco, V2" plasterboard, sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
1" flexible insulation hi stud space, 
vapor barrier, metal lath ·and %" 
plaster 

Stucco; V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, metal lath and %" 
plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
35/s" flexible or fill insulation in stud 
space, vapor barrier, metal lath and 
%" plaster 

Code (Nos. 
refer to items 
in Table III) 

(13) 
4, 5, 7, 9, (16), 27, 33 

(19) 
(23) 

4,5,7,9, 11,27,32 

4, 5, 7, 9, (12), 27, 32 
(15) 

(13) 
4, 5, 7, 9, (16), 27, 32 

(19) 
(23) 

4, 5, 8, 9, 11, 27, 28 

4, 5, 8, 9, (12), 27, 28 
(15) 

(13) 
4, 5, 8, 9, (16), 27, 28 

(19) 
(23) 

4, 5. 8, 9, 11, 27,29 

4, 5, 8, 9, (12), 27, 29 
(15) 

(13) 
4, 5, 8, 9, (16), 27, 29 

(19) 
(23) 

Overall Co- · 
efficient of 
heat trans-

mission, "U" 

0.065 

0.10 

0.079 

0.065 

0.15 

0.11 

0.083 

0.14 

0.11 

0.081 

Cost per 
1.000 
sq. ft. 



·APPENDIX 63 

Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission ... U ... for 
Various Types of Walla with Insulation In Stud Space-Continued 

Construc
tion No. 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

Description 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 3/a" plasterboard and 
V2" plaster 

Stuc~o. 1/2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, 3/a" plasterboard and 
1/2" plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, 3/a" plasterboard 
and V2" plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs. 
1" flexible insulation in stud space, 
vapor barrier, V2" insulation lath and 
1/2" plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud .space, 
vapor barrier, V2" insulation lath and 
1/2" plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, V2" insulation 
lath and 1/2" plaster 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
board, 1" x 2" furrinq strips 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
lath, 1" x 2" furrinq strips · 

Stucco, 112" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation lath, 1" x 2" furrinq strips 

Stucco, V2" plasterboard sheathinq, 
15# felt buildinq paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, V2" interior decorative 
insulation board 

Code (Nos. 
refer to items 
in Table III) 

4,5,8.~ 11,27,30 

4, 5, 8, 9, (12), 27, 30 
(15) 

(13) 
4, 5, 8, 9, (16), 27, 30 

(19) 
(23) 

4, 5, 8, 9, 11, 27,31 

4, 5, 8, 9, (12), 27, 31 
(15) 

(13) 
4, 5, 8, 9, (16), 27, 31 

(19) 
(23) 

4, 5, 8, 9, 11, 27, 33 

4. 5, 8, 9, (12), 27, 33 
(15) 

(13) 
4, 5, 8, 9, (16), 27. 33 

(19) 
(23) 

4,5,8,9, 11,27,32 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.15 

0.011 

0.083 

0.12 

0.093 

0.075 

0.13 

0.093 

O.Q75 

0.13 

Cost per 
1.000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Hecit Transmiuion, "U", for 
Various Types of Walls with Insulation in Stud Space--Continued 

Construc
tion No. 

234 

235 

Description 

Stucco, '12" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, '12" interior decorative 
insulation board 

Stucco, '12" plasterboard sheathing, 
15# felt building paper, 2" x 4" studs, 
3o/a flexible or fill insulation in stud 
space, vapor barrier, lh" interior deco
rative insulation board 

Brick Veneer Used As Exterior Finish 

236 

237 

238 

239 

240 

241 

242 

243 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
vapor barrier, 1" flexible insulation 
in stud space, wood lath and '12" 
plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x · 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, wood lath and '12" 
plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, wood lath and 
lh" plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, metal lath and %" 
plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, metal lath and %" 
plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
3%" flexible or fill insulation in stud 
space, vapor barrier, metal lath and 
5/a" plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, %" plasterboard and 
'12" plaster 

Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, %" plasterboard and 
'12". plaster 

Code(Nos. 
refer to items 
in Table Ill) 

4, 5, 8, 9, (12), 27, 32 
(15) 

(13) 
4, 5, 8, 9, (16), 27, 32 

(19) 
(23) 

3, 5, 6, 9, 11, 27, 28 

3, 5, 6, 9, (12), 27, 28 
(15) 

(13) 
3, 5, 6, 9, (16), 27, 28 

(19) 
(23) 

3, 5, 6, 9, 11, 27, 29 

3, 5, 6, 9, (12), 27, 29 
(15) 

(13) 
3, 5, 6, 9, (16), 27,29 

(19) 
(23) 

3,5,6,9, 11,27,30 

3, 5, 6, 9, (12), 27, 30 
(15) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.093 

0.075. 

0.13 

0.094 

0.075 

0.12 

0.095 

0.074 

0.13 

0.094 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission. ..U ... for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. Description 

244 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
3o/s" flexible or fill insulation in stud 
space, vapor barrier, 3/s" plasterboard 
and 1!2" plaster 

245 · Brick veneer, 25/32" ·wood sheathing, 
15# felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 1!2" insulation lath and 
1!2" plaster 

246 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, 1!2" insulation lath and 
1!2" plaster 

247 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
35/s" flexible or fill insulation in stud 
space, vapor barrier, 1!2" insulation 
lath and 1!2" plaster 

248 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 12" x 12" tile insulation 
board, 1" x 2" furring strips 

249 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 41' studs, 
2" flexible insulation in stud space, 
vapor barrier, 12""x 12" tile insulation 
board, 1" x 2" furring strips 

250 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
35/s" flexible or fill insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation board, 1" x 2" furring strips 

251 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
1" flexible insulation in stud space, 
vapor barrier, 1!2" interior decorative 
insulation board 

252 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
2" flexible insulation in stud space, 
vapor barrier, l/2" decorative interior 
insulation board 

253 Brick veneer, 25/32" wood sheathing, 
15# felt building paper, 2" x 4" studs, 
35/a" flexible or fill insulation in stud 
space, vapor barrier, 1!2" interior deco
rative insulation board 

Code (Nos. 
refer to items 
in Table III) 

(13) 
3, 5, 6, 9, (16), 27, 30 

(19) 
(23) 

3, 5, 6, 9, 11, 27, 31 

3, 5, 6, 9, (12), 27' 31 
(15) 

(13) 
3, 5, 6, 9, (16), 27, 31 

(19) 
(23) 

3,5.~.9. 11,27,33 

3, 5, 6, 9, (12), 27, 33 
(15) 

(13) 
3, 5, 6, 9, (16), 27, 33 

(19) 
(23) 

3,5,6,9, 11,27,32 

3, 5, 6, 9, (12), 271 32 
(15) 

(13) 
3, 5, 6, 9, (16), 27, 32 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.075 

0.11 

0.083 

0.069 

0.11 

0.085 

0.070 

0.11 

0.085. 

0.070 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "0", for 
Various Types of Walls with Insulation _in Stud Space-Continued 

Construc
tion No. 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

Description 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 1" flexible insulation 
in stud space. vapor barrier, wood 
lath and lh" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 2" . flexible insulation 
in stud space, vapor barrier, wood 
lath and Y2" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 3o/s" flexible or fill 
insulation in stud space, vapor barrier, 
wood lath and Y2" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 1" flexible insulation 
in stud space, vapor barrier, metal 
lath and o/s" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 2" flexible insulation 
in stud space, vapor barrier, metal 
lath and o/s" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 35/a" flexible or fill in
sulation in stud space, vapor barrier, 
metal lath and o/s" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 1" flexible insulation 
in stud space, vapor barrier, 3/a" 
plasterboard and Y2" plaster 

Brick veneer, 25/32" rigid insulatoin 
sheathing, 15# felt building paper, 
2" x 4" studs, 2" flexible insulation 
in stud space, vapor barrier, 3/a" 
plasterboard, and Y2" plaster 

Brick veneer. 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 3o/s" flexible or fill in
sulation in stud space, vapor barrier, 
3/a" plasterboard and Y2" plaster 

Brick veneer, 25/32" rigid insulation 
sheathing, 15# felt building paper, 
2" x 4" studs, 1" flexible insulation 
in stud space, vapor barrier, Y2" in
sulation lath and Y2" plaster 

Code (Nos. 
refer to items 
in Table In) 

3,5,7,9, 11,27,28 

3, 5, 7, 9. (12), 27, 28 
(15) 

(13) 
3, 5, 7. 9, (16), 27,28 

(19) 
(23) 

3, 5. 7, 9, 11, 27, 29 

3, 5, 7, 9, (12), 27, 29 
(15) 

' (13) 
3. 5, 7, 9, (16), 27, 29 

(19) 
(23) 

3,5,7,9, 11,27.30 

3, 5, 7, 9. (12), 27,30 
(15) 

(13) 
3, 5, 7, 9, (16), 27, 30 

(19) 
(23) 

3,5,7,9,11,27,31 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.11 

0.083 

0.068 

0.11 

0.084 

0.068 

0.11 

0.083 

0.068 

0.094 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "U", for 
Various Types of !falls with Insulation in Stud Space-Continued 

Construc
tion No. 

264 

265 

266 

267 

268 

269 

270 

271 

272 

Description 

Brick veneer, 25/32" rigid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, 2" flexible insulation 
in stud space, vapor barrier, '12" in
sulation lath and '12" plaster 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs; 3%" flexible or fill in
sulation in stud space, vapor barrier, 
'12 insulation lath and '12" plaster 

Brick veneer, 25/32" rigid insulation 
sheathinq, 15# felt buildinq paper, 
2" X 4" studs, 1" flexible insulation 
in stud space, vapor barrier, 12" x 12" 
tile insulation board, and 1" x 2" fur-
rinq strips 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" X 4" studs, 2" flexible insulation 
in stud space, vapor barrier, 12" x 12" 
tile insulation board and 1" x 2" fur-
rinq strips 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, 3%" flexible or· fill insu-
lation in stud space, vapor barrier, 
12" X 12" tile insulation board and 
1" x 2" furrinq strips 

Brick veneer, 25/32" riqid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, 1" flexible insulation 
in stud space, vapor barrier, lh" in
terior decorative insulation board 

Brick veneer, 25/32" rigid insulation 
sheathinq, 15# felt buildinq ·paper, 
2" x ·4'' studs, 2" flexible insulation 
in stud space, vapor barrier, '12" in
terior decorative insulation board 

Brick veneer, 25/32" rigid insulation 
sheathinq, 15# felt buildinq paper, 
2" x 4" studs, 3% flexible or fill in
sulation in stud space, vapor barrier, 
'12" interior decorative insulation board 

Brick veneer, lh" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, wood lath and 
lh" plaster 

Code (Nos. 
refer to items 
in Table Ill) 

3, 5, 7, 9, (12), 27,31 
(15) 

(13) 
3, 5, 7, 9, (16), 27, 31 

(19) 
(23) 

3, 5, 7, 9, 11, 27, 33 

3, 5, 7, 9, (12), 27, 33 
(15) 

(13) 
3, 5, 7, 9. (16), 27, 33 

(19) 
(23) 

3, 5, 7, 9, 11, 27, 32 

3, 5, 7, 9, (12), 27, 32 
(15) 

(13) 
3, 5, 7, 9, (16), 27, 32 

(19) 
(23) 

3, 5, 8, 9, 11, 27, 28 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.075 

0.063 

0.095 

0.076 

0.063 

0.095 

0.076 

0.063 

0.14 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of Heat Transmission, "U", for 
Various Types of· Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

. 273 

274 

275 

276 

277 

278 

279 

280 

281 

Description 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, wood lath and 
Yz" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 3o/a" flexible or fill insulation 
in stud space, vapor barrier, wood 
lath and Yz" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, metal lath and 
o/s" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, metal lath and 
o/a" plaster 

Brick veneer, 1/z" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 3o/a" flexible or fill insulation 
in stud space, vapor barrier, metal 
lath and o/a" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, o/s" plasterboard 
and Yz" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, 3h" plasterboard 
and Yz" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 3o/a" flexible or fill insulation 
in stud space, vapor barrier, 3/s" 
plasterboard and Yz" plaster 

Brick veneer, Yz" plasterboard sheath
ing, 15# felt building paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, Yz" insulation 
lath and Yz" plaster 

Code (Nos. 
refer to items 
in Table III) 

3, 5, 8, 9, (12), 27, 28 
(15) 

(13) 
3, 5, 8, 9, (16), 27, 28 

(19) 
(23) 

3, 5, 8, 9, 11, 27,29 

3, 5, 8, 9, (12), 27' 29 
(15) 

(13) 
3, 5, 8, 9, (16), 27, 29 

(19) 
(23) 

3,5,8,9, 11,27,30 

3, 5, 8, 9, (12), 27, 30 
(15) 

(13) 
3, 5, 8, 9, (16), 27, 30 

(19) 
(23) 

3, 5, 8, 9, 11, 27, 31 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.10 

0.080 

0.14 

0.10 

0.079 

0.14 

0.10 

0.080 

0.12 

Cost per 
1,000 
sq. ft. 
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Table A-2. Materials of Construction and Overall Coefficients of H,at Transmisalon, "U", for 
Various Types of Walls with Insulation in Stud Space-Continued 

Construc
tion No. 

282 

283 

284 

285 

286 

287 

288 

289 

Description 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, ¥2" insulation 
lath and ¥2" plaster 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, ¥2" in
sulation lath and ¥2" plaster 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation board, 1" x 2" furrinq strips 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, 12" x 12" tile 
insulation board and 1" x 2" furrinq 
strips 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, 12" x 12" 
tile insulation board and 1" x 2" fur
rinq strips 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 1" flexible insulation in stud 
space, vapor barrier, ¥2" interior deco
rative insulation board 

Brick veneer, ¥2" plasterboard sheath, 
inq, 15# felt buildinq paper, 2" x 4" 
studs, 2" flexible insulation in stud 
space, vapor barrier, ¥2" interior deco
rative insulation board 

Brick veneer, ¥2" plasterboard sheath
inq, 15# felt buildinq paper, 2" x 4" 
studs, 3%" flexible or fill insulation 
in stud space, vapor barrier, ¥2" in
terior decorative insulation board 

Code (Nos. 
refer to items 
in Table In) 

3, 5, 8, 9, (12), 27, 31 
(15) 

(13) 
3, 5, 8, 9, (16), 27, 31 

(19) 
(23) 

3,5,8,~ 11,27,33 

3, 5, 8, 9, (12), 27, 33 
(15) 

(13) 
3, 5, 8, 9, (16), 27, 33 

(19) 
(23) 

3, 5, 8, 9, 11, 27, 32 

3, 5, 8, 9, (12). 27, 32 
(15) 

(13) 
3, 5, 8, 9, (16), 27, .32 

(19) 
(23) 

Overall Co
efficient of 
heat trans-

mission, "U" 

0.088 

0.072 

0.12 

0.089 

0.073 

0.12 

0.089 

0.073 

Cost per 
1,000 
sq. ft. 




