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INTRODUCTION

This report considers the rnost fundamental ways

in which energy may be conserved in buildings, and j-n no

way does the author consider it a complete digest of ways

energy might be conserved in buildings.

The report is rvritten with the assumption that
laymen as well as professionals will find it easily
understood and useful in attempting .to reduce energy

consumption.

The context in which the information is considered.

involves the residenti-aI and commercial sector of our

society. This sector consurnes 338 of the total energy

.produced in the United States.l Specific information is
presented as it may be apptied in the state of Montana.

Fuels considered are our basic fuels (coaI, oiI, natural
gasr hydro, and atomic). It is assumed that the ideas or

information presented as a means to reduce consumption

will not affect our current standard of living and will
have a minimum effect on our way of life.

tute for Applied Technology
NatiOnal Bureau of Standards′  washington′  D.C。  - 1973.
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Legislation is suggested as a means by which state
government might be able to implement some of the infor-

. mation found in the report.
New forms of energy are very basicarry introduced,

but are not considered in the bull;. of the report because

of the lack of conclusive data at the current state of
^ the art.
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CONVENTIONAL FORMS OF ENERGY

CoaI

Coal is our most abundant fossil fuel, but its use

and' developn.ent have the most serious physical environ-
mental probrems. rt is a "dirty" fuel in that it firls
the air with gaseous as well as sorid particles. Most

ing of coal requires stripping which has serious physi-

','\ cal implications in the immediate area which is affected
directly by such practices. The future use of coal is
expected to increase as most Montanans are aware.

Petroleum

Reserves of petroleum are much less abundant than

coal. This factor, plus the fact that our motorized

society (110 million motor vehicles) depends on this prod-

uct to keep moving, places this fuel in an extreme crj,sis
stage in the overall energy picture. World reserves are,l

expected to expire about the miC.Cle of the next century

if current, forecasts of supply and demand are valid. The
I

shortage of the supply of this fuel has affected the

greatest number of people and has therefore attracted the

most publicity. Oil is used to generate only about 10t

of our electricity and, of space heating and is therefore
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not considered to be a major source of energy for build-

ings.

Natural Gas

Natural gas is the cleanest, most efficient, most

easily transported fuel we use today. It provides L/3 of

. 
the nationrs total energy and 252 of it is el-ectricity.

Resources of natural gas are limited and discoveries are

usually associated with oi1 discovery, so future large

finds seem improbable.

In this report it has been suggested that electric

utilities be encouraged not to use natural gas for steam

electric generation because it is a very inefficient use

(409 efficiency) of this limited fuel. In buildings,

efficiencies of between 70 and 808 are possible using

total energy systems and at least 708 using a gas fired

furnace only.

Water Power - (hyd.roelectric)

,i

I i form of power production. It produces about 4* of our

power at this time. Most of the best sights have been

utilized, so there is expected to be very little growth
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in the use of this source of power. Rising rand costs
and environmental demands are beginning to make hydro
power less economically attractive to utitities.

Nuclear Energy

Nucrear Energy is utirized for electricar produc-
tion in many areas of the country. problems associated

with such a form of power are the hazard,s of radioactive
wastes, large amounts of waste hot water, and the ineffi-
cient use of a scarce fuel, uranium. we may run out of
uranium by the year 2000 if we continue to use conven-

tional nuclear facilities.

Fundamentals of Energy Conservation in the home

and in larger buildings will be discussed in the context

of these conventionar forms of energy. The great d.emand

by society for these forms of energy and the failure of
production and discovery to keep up with the projected

demand are what is creating our current "energy crisis',.
The fundamentals for conservation are meant to encourage

a reduction in the rate of consumption of these energy

forms in our homes and public and private buildings. The

steps mentioned should affect the residential,/commercial

sector of our society which consumes about 33t of the



U.S. energy production today. The energy demand from this

sector of society is expected to decrease in the future ' -
and. if some of the suggestions of a report such as this

were adhered to by a majority of people involved in this

part of our societyr the decrea.se in energy demand would

be accelerated.



ENERGY CONSERVATION IN THE HOME



ENERGY CONSERVAT工 ON ttN THE HOME

Introd'.rction

Energy conservation or reduction of energy consumP-

tion will be discussed as it relates to our most familiar

environment, the honie. Although residential energy use is

by no means the major use of resources j-n our society, it

is believed that by understanding the measures which one

must adapt to conserve energy in the home, one will more

easily accept and understand the much greater measures re-
quired to conserve energy in their business or place of

employment.

he home will be described beginning with the raw

site, proceeding to construction and finally operation and

maintenance of the structure.

Various energy conserving measures will be dis-
cussed and suggestlons for possible legislation will be

introduced where they seem appropriate.

This discussion of the house is a consolidation
of material from many sources into a coherent who1e. The

nature of the steps proposed for conservation are not
particurarly sophisticated and usually farl into the cate-
gory of conrmon sense. Unfortunately, the simplicity of
the measures proposed are of a nature which may be hard
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to accept by the average ind.ividual in our unnecessarily
complicated society.

,-' Siting

Placing the building on the site involves consid-
eration of all the natural elements both qlgve and berow

ground which rvi11 affect the completed structure both in
a positive and negative attj-tude.

SolJ should be tested to determine *t]_ity ro
accept a structure. The need for special foundaLions to
compliment poor soil structure requires more materials
ald 1abor.

soil should be tested to determine dgslniyge gLar_-

asleristics. The poorer the drainage characteristics,
the more area is required for the dispersar of on site
sewage and thus greater material usage. rf special equip-
ment is required to prevent water table fouringr w€ again

have an increased consumption of energy.

Serious consideration should be given as to
whether or not we should allow large areas of highly pro-

蝉 Ve agr.cu.tural land to be used for bu■ ■ding s■ tes.     .

Prime agriculturar soils contain many naturar nutrients
and therefore usually require less fertilization and
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conditioning to produce a successful croP. If we allow

these soils to be developed as building sites, the farmer

will be forced to t,il1 less productive land in order to

produce our agricultural needs. There will be a greater

consumption of energy in terrns of increased utilization

of fertilizers and increased mechanical irrigation in

many instances. Nat-ionally this may not be a crucial

problem, but in the state of Montana it becomes a major

consideration because of the loss of farmland due to

saline seep and coal mining as well as horne construction.

Natural features of the landrs surface should be

considered. Rock outcroppi_ngs may give wind protection

or provide shade. Tr:e_: may provide the same forms of

protection. 9lgpg" create vrinds as the temperature of

the air changes through an average day. Coulees may be

very pleasant or unpleasant depending on their orientation

to prevailing breezes.

c}rn4gl9_g19jl_gg_!a should be compiled on a local

'basis and the house should be evaluated as to the micro-

.climate which it creates. This climatological data in-

cludes annual rainfall and snowfalI, annual temperature,

diurnal temperaturesr or typical extremes, wind rose
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diagrams and reference to undesirabre characteristics of
wind and sun path diagrams.

In considering site selection, this data may be

combined with the knowledge of natural elements of the

site to assess the good and bad characteristics of the

site. We must keep in mind. the fact that we are trying
to make best use of natural assets in terms of protection

from natural liabilities. Concerning energy conservation,

such an analysis of the site helps in protecting the home

from the harshest winter and summer conditions. ft is in
retaliation to 'chese conditions that we expend our great-

e'st amounts of energy for heating and cooling of the

living space.

In winter we cannot do much about the cold air,

but can protect our homes fro_m hargh ryind.s -which tend to

amplify the co1d. Likewise, in summer one cannot prevent

hct days, but one can site the hcme in such a manner that

it will be within air movement, areas or shade to reduce

the amount of radiant he1!. _which directly penetrates the

home.

If there are no natural elements to provide sun

and wind protection, then the home builder should be


