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A STATE ENERGY PROGRAM

INVOLVING

THE MONTANA STATE UNIVERSITY SYSTEM

R. O. Warrington, Jr.

and J. A. Charles

Mechanical Engineering Department
Montana State University

Bozeman,

Montana 59717

Abstract

This paper concerns the University"s role
in Montana.
in the Montana State University Systenm,

program being developed
tise available

research, education and

in a statewide energy
Using the facilities and exper-
a program of

information activities will be enacted

which will encourage energy conservation and the use of alternate

energy devices.
public service potential.

1. INTRODUCTION

For the last 50 years the citizens of Mon-
tana, like citizens of the other 49 states,
have had available to them seemingly

unlimited quantities of
producing products (i.e.,

inexpensive energy-
petroleum,

coal and wood).
These products have heated their homes,

run their agricultural machinery,

hydroelectric, natural gas,
indus-
and allowed for unlim-
an abrupt
in this life style will occur
within the next ten years with the drastic
reduction of available petroleum and natu-

ral gas.

tries and commerce,
ited vehicle travel. However,

change

These energy sources will not
only become scarce
but will also become proportionately more
expensive as the continuing depletion

in the next 10 years,

occurs. People will have to spend a lar-

ger portion of their income in the future
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In this way the University will

realize its full

inex-

energy-intensive life style. At-
tempts to maintain this
result

in any attempt to maintain the past
pensive,
life style will

in a rapid extraction of our most
abundant (but finite) alternative Tfossil
coal; it will util-
ize increasing amounts of alternative ener-
it will
in energy conservation.

fuel energy source —
gy sources; and require signifi-
cant efforts

While all regions of the United States
face a common energy crisis, Montana must
contend with particular problems.
of energy in Montana intensive
than most other states because of the ex-
treme winters, the high energy requirements
of the metal reduction industry,

distances to be covered in

The use
is more

the vast
interurban
transportation and the increasing require-
mechanization and
industry.

ments for fertilizer,

irrigation in the agriculture



Much of Montana®"s energy comes from out-
side her borders, despite the large coal
reserves Iin the state.
trates several aspects of Montana"s energy

Figure 1 illus-

supplies. Large coal deposits are evident
in the Eastern half of the state. However,
known oil and gas fields exist,
Since

only small,
particularly
Montana depends heavily on natural gas for
it is necessary to import
natural The Canadian
government has recently decided to phase
out this delivery of natural gas to Mon-

in Northern Montana.

home heating,
gas from Canada.

tana, accelerating the energy crisis in

the state.

Also evident from Fig. 1 is the dependence
of Western Montana on hydroelectric power.
this

inexpensive reliable supply of energy.

Under normal conditions, is an

Figure 1. Energy Resources in Montana
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However,
encountered

drought conditions, such as those
in 1977, can reduce this poten-
tial greatly. Much of Montana®s population
of 750,000, as shown in Fig. 2,
the mountainous Western regions of the

the threat of reduced hydro-
in 1977 has accentuated the
need for energy conservation in Montana.

2 that Montana
has a low population density, which compli-
cates efforts to disseminate energy infor-
mation to the population in an effective
manner. An additional
due to the shortage of performance data on
alternate energy systems and new devices
in Montana®"s severe climate and diverse

resides 1iIn

state. Hence,

electric power

It is also shown

in Fig.

complication arises

topography.

The problems thus outlined emphasize the
need for a coordinated energy program in



Figure 2. Montana Population Density

Montana. It is believed that the higher
education system is the organization best
suited to enact such a program. It is in
direct response to the described needs
that the state energy program described
below was formulated.

2. PROGRAM OVERVIEW

A diagram of the state energy program for
Montana is shown in Fig. 3. [Included are
indications of the primary information
flows and external interactions both state-
wide and nationally. Each of the three
large blocks represents a separate compo-
nent. These components are Data Acquisi-
tion, Information Dissemination and Exten-
sion Services. Each of these will be de-
scribed in detail below.

In their integrated form, the components
are designed to fulfill several specific
objectives, deemed important in Montana.
These objectives are:
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Evaluate existing and proposed
energy systems and components on
all levels for use in Montana“®s
diverse climatic and topographi-
cal regions.

Develop energy simulation models
suitable for Montana for use in
the residential, commercial and
industrial sectors.

Apply the above to develop inte-
grated energy models for use at
the community, regional and
state levels.

Utilize these models to evaluate
cost-effectiveness, energy effi-
ciency and environmental-social
impact of different energy sys-
tems and programs.

Identify realistic energy and
conservation policies for the
people and government of Montana.
Make energy information available



Figure 3. Program Structure

to all citizens of Montana through
the establishment of an Energy
Information Center and Energy
Extension Service.

Promote public awareness of Mon-
tana®s present and future energy
status, develop an energy educa-
tion program and encourage energy

conservation in the state.

The above objectives are
fit the State and citizens of Montana
through the establishment of a unified,

intended to bene-

unbiased and technically qualified program.

Several aspects of this program have
received funding and are currently active.
Other funding is being sought through var-
ous federal and state agencies, and pri-

The University System

vate companies. is
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also contributing substantially through
faculty and staff time and the use of
existing facilities.

3. PROGRAM COMPONENTS

3.1 DATA ACQUISITION

One of the three major components of the
state energy program for Montana is Data
Acquisition, illustrated in Fig. 3. This
component will be particularly useful
obtaining objectives (@) through @)listed
in Section 2 previously. As seen in Fig.
3, the Data Acquisition component is made
up primarily of simulation and testing

in

activities.

The purpose of the Energy Testing Labora-
tory will be to provide the facilities and
technical support necessary to test and

evaluate the performance of various energy



systems and components for use in Montana.
The lab will consist of fully-instrumented
facilities which will allow for testing

energy-related devices under conditions of
environment and load similar to those en-

countered in Montana. Data acquisition

will be accomplished using a Systems Engi-
neering Laboratories Model 32/55 computer
in the College of Engi-
neering at Montana State University. Addi-
tional data will be taken using various

An

currently operating

microprocessor devices as necessary.
interface with the Simulation Facility
will allow the performance of entire sys-
tems to be evaluated while testing specific
components only.

The Testing Laboratory will be useful in
evaluating such specific applications as
solar space heating and water heating,
small-scale

and components

solar cooling applications,
remote wind energy systems,
of more conventional systems. Problems
peculiar to Montana®"s environment, such as

icing of solar snow removal from

solar systenms,

systems,
and frosting of heat pump
coils, will be studied. In addition,
because of the large amount of wood heating
in Montana, the efficiencies of wood burn-
ing stoves and fireplaces will be measured.
Other specific problems needing attention
will be studied as they become apparent.
The laboratory will be open to the public,
and will be used to answer questions posed

by the public if possible.

A second major activity within the Data
Acquisition component will be Field Testing.
A limited amount of field test data is
available for alternate energy system per-
formance in Montana. It is critical that
this data be collected,
ditions and topography change greatly across
the state. Fortunately, a program exists
which will expedite the collection of this
data. The Montana Department of Natural

Resources (DNR) sponsors an ongoing program

since weather con-
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of Renewable Alternate Energy grants.
These grants are available to the general
public (by proposal) to research and em-
ploy alternate energy devices throughout
the state. The vast majority of these
grants are used for solar energy systems.
Thus, there will soon exist a network of
"field testing sites" in Montana, which
will be used in the Data Acquisition com-
ponent to provide the needed information.
Grantees are required to monitor system
performance under the DNR program. An
important function of the Field Testing
activity will be to standardize and com-
pile this performance data.

The final part of the Data Acquisition
component is the Simulation Facility.
Here accurate simulations of energy con-

sumption, supply and demand in a large
class of problems will be made. Individ-
ual dwellings will be simulated, as will

state-wide programs. Some standard models
will be employed, while other models will
be developed specifically for Montana.

The backbone of the Simulation Facility
will be a computer system capable of digi-
tal, analog or hybrid operation. A wide
variety of problems can be attacked with
this system. Interfaces with the Testing
Laboratory will allow real-time simulations
to be performed while testing or control-
ling various parts of energy systems.

Data collected in the Testing Laboratory
and Field Testing activities will be used
to develop the simulation models and up-
date them as necessary.

3.2 INFORMATION DISSEMINATION

The second component of this program is
Information Dissemination. Results from
the Data Acquisition component will be fed
in the form
and

continuously to this component
of model and hardware testing results,

field testing data. The purpose of the
Information Dissemination component will



be to provide a clearinghouse for energy
information, particularly as it pertains
This energy information will
be supplied by the national energy infor-
mation bank and the Data Acquisition acti-
vities as noted. All information will be
available to the public and all govern-
mental agencies,

to Montana.

and will serve as the
basis for most Extension Services,
in Fig. 3.

as seen

Informa-
One of these
Information Center. This Cen-
ter will actually be an energy library,
staffed by a full-time librarian. The in-
formation contained in the Center will be
categorized both by subject matter and
technical level. This is necessary since
the Energy Information Center will be open

Two major activities comprise the
tion Dissemination component.
is an Energy

for public use to aid them in making
energy-related decisions. An Interlibrary
Loan policy will be established with com-
munity libraries throughout Montana to
make this information available to greater
numbers of people. The Energy Information
Center will also be responsible for over-
seeing the publication of data from models
and tests, which will become part of the
national energy information bank. Needs
discovered through interactions with the
public will be conveyed to the Testing

Laboratory for study.

Also included in the Information Dissemi-
nation component will be Energy and Con-
servation Programs. This activity will
integrate testing results,
models, and information from the Energy
Information Center to formulate recommen-
dations and energy-related programs.

These programs will consider all

simulation

levels
from individual dwellings to regional

plans. Socio-economic considerations will
be included in each study.
will go both to the public and to govern-

mental agencies. Some special cases can

The results

be included in this activity.
a contingency plan for Montana in the case
of a severe unexpected energy interruption
could be formulated. The effect of differ-
ent large-scale power generation system
options such as nuclear power, MHD, and
solar power could be included in these
plans.

For example,

3.3 EXTENSION SERVICES

Perhaps the most important component of

the Montana State Energy Program is Exten-
sion Services, for it is this component
which actively conducts informational and
educational activities throughout the state.
As shown in Fig. 3, one aspect of this com-
ponent will be the Energy Extension Spe-
cialist. Like his counterpart in Agricul-
tural Extension Services, these individuals
will be the active liaison between the pub-
lic and the Energy Program. Extension Spe-
cialists will conduct public energy educa-
tion workshops, be available to help indi-
viduals with problems, and help prepare
bulletins and users guides. In addition to
these activities, the specialists will work
in the Energy Testing Laboratory and Simu-
lation Facility. Thus,
up-to-date on new devices,

they will remain
energy systems
and information through personal involve-
ment. The Extension Specialists will also
be the primary means of feedback of needs,
problems and ideas to the remainder of the
program. Since agriculture is a major in-
dustry in Montana, it is envisioned that
at least one Energy Extension Specialist
will come directly from the Agriculture
Experiment Station at Montana State Univer-
sity to be used as the main disseminator
of information to farmers and the feedback
mechanism on Montana agricultural energy
problems.

Education and public awareness programs
constitute an important activity of the

Extension Services component. Various



and some
Short workshops will
be conducted in specific areas (conserva-

levels of activity are planned,
are currently funded.

tion, solar energy, etc.) ata low techical
level for groups of all sizes. More gene-
ral topics may also be covered. In these

workshops, practical suggestions for energy
conservation will be stressed. Such pro-
grams will be suitable for schools, civic
organizations and large industrial groups.

For those wishing to obtain a deeper under-
standing of energy and energy problems,
longer education programs will be offered.
These will be approximately 15 to 20 hours
long, and will be offered for either
tinuing Education or college credit. Two
such courses are being developed currently
at Montana State University. One is to be
offered to state building contractors who
are engaged
struction.

Con-

in small-scale residence con-
The emphasis of this 20-hour
course will be on building for energy con-
servation in new structures and on the use
of alternate energy systems.
of designing for retrofit of advanced sys-
tems will be covered. A second course
will be conducted for state high school
Whille the subject mat-
ter will be similar to that discussed

above, a more general coverage will be

The concepts

science teachers.

given. A requirement of the course will
be that each participant conduct public
energy workshops

In this manner,

in his local community.
such a workshop will be
made available to each citizen of Montana
through the high school system. It is also
anticipated that the information gained in
this course will aid the high school teach-
ers in their respective schools.

The final activity of the Extension Ser-
vices will be the publication of bulletins
and users guides. These are expected to
both in
general and for specific topics. The
strength of these publications will be the

cover a broad range of topics,
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inclusion of data and recommendations per-
tinent to Montana®s problems. The bulle-
tins and users guides will be distributed
throughout the state by the Extension Spe-
cialists and the Energy Information Center.

4. CONCLUSIONS

It is clear that existing energy use pat-
terns must be modified in the near future
due to increasing costs of energy and sup-
ply problems with traditional energy
sources. Some alternative energy systems
are available which might be used to alle-
viate the anticipated problems. However,
careful study is needed to ascertain which
systems and components are best suited to
climatic and economic conditions in Montana.
The State Energy Program described herein
is designed to be a unified effort to meet
Montana®s energy problems head-on by using
an existing state resource: the University
System. By taking advantage of the exper-
tise and facilities already assembled in
the system, this program can be enacted at
a minimum expense and with a high probabil-
ity of success.

Infor-
mation Dissemination and Extension Services
are complementary and will integrate to pro-
vide all the necessary functions for
achieving a more balanced and stable energy
situation in Montana in the years ahead.
Research, testing,

The components of Data Acquisition,

simulating, planning
and educating activities will result in a
better informed public with increased
energy awareness and better understood
options in the future.

Although this program was tailored to meet
some problems peculiar to Montana, the
concepts expressed are equally applicable
to all states. Similar programs,
based at land-grant universities, could be
enacted throughout the nation. Each could
address specific areas of local concern.

A national effort of coordination between

perhaps



programs would certainly be beneficial to
all participants through the exchange of
information and personnel. The effect on
the national energy situation could be sig-
nificant, and could be achieved in a high-
ly cost-effective manner through the
nation®s colleges and universities.
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