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Preface |

H ) )
_ Educationaf managers at colleges and universities will long remember
the decade phat ran from the late 1960s to the late 1970s as a time filled N

with frustryting problems. Among the most frustratin 'g that Janded on the
desks of frontaofice administrators was the question of how to cope effi-
ciently with the energy situation—at a time when energy costs were jump-
ing 25 to 50 percent a year. All ot &wddm:eu ane-realized-that-the ———
buildings on coilege or university campuses had been designed when
energy was cheap and was expected to remain cheap. Now maintenance

“budgets were tight. Building reconstruction or new equipment was usual-
ly out of the question. Energy conservation became a l'ngh-pnorlty item
on the president’s agenda-in the tri-state area around Pittsburgh {where

* the Claude Worthington Benedum Foundation has alfocated the major
portion of its resources) as well as elsewhere in'the country

This handbo ok summarizes nearly 500 ideas and prachces that colleges
and universities actually put into operation during the past few yedrs to
meet the energy conservation challenge. The handbook is a testimonial to
the ingenuity. inventiveness, a dpersnstent‘e of ptant engineers, physical
plant managers. and admlmslralwe leaders on campus.

‘Most of the ideas in 'this handbook are relatively inexpensive, as higher
education budgets go, and most of the institytions reco vered their cash in-,
vestment in a relatively short periofl. Generally, the ideas are not compli- -

, cated nor do they require persons with special training to put them into  «
effect. Many can prqbabiy be replicated on other campuses without dlffl-
culty.

The Claude Worthington Benedum Foundation is pleased to hear of the
successes trat have been achieved and to have played a small part in the
nation’s energy conservation effort by funding the Academy’s study. The
distribution of the handbook wil} bring examples of su¢cessful ideas to the
attention of college and university administrators across the country. We
must point out, however, as we have os other occasions, that neither the
Academy for Educational Development norsthe Benedum Foupdation is
providing a prescription for any particular institution, nor yfe wWe offer-
ing any speaflf.‘ advice. All we are saying to you, the e cators and
managers in hlghgx; education, is: ¥
Here are ideas that are working at real colleges and univer-
sities. They reduce energy consumption and save op energy
costs. Takea look at these ided's. If they fit your suuanom feel

¥ free to adopt or adapt them at yoyr institution. .

We wish you_ every success as you thckle a problem that we all know iss
not going to go away very soon. )

“Paul'R, Jenkins
Executive Vice President” . -
Claude Worthington Benedum Foundation

. !)f)i 6




. Foreword

A basi¢ poinl' in education that stands out in my mind now as it did a

. +. generalion 2go is that different people learn in different ways, at different
speeds, and in a variety of different circumstances. No one waf of learn-

ing or teaching is the best for ev%rybody Pgople have mdlwdual dlffe'-
ences and this affects their learning patterns. o

" One way pebplelearn 16 by studying examples of othér peo‘"“le Y T
cess. For nearly a century the field services of the land grant colleges and
universities have promoted and fine-tuned for farmers a particular pro-

cess of learnmgw by studying examples ofSuiccess, preferably near-

by. This approach to education—one ﬂe real highlights in the develop-

ment of the pation's educational svatem—helped millions of Americans

learn about new ideas in agricufture.

In the prepatation of the handbook the Academy took a parallel ap-
proach by undertaking to show that much can be leafned about energy
conservation by swudying suécessful examples. Inclided here are nearly
500 examplés of programs on energy conservation and education re-
porteckby colleges and universities across the country. These institutions

# can help everyone understand better what cqn be done everywhere by
telling: . .. )
t e :rhat is already being done
* how it ts-being done
+ . * where it is being done, and -
+ what the results have been. 7 ‘ '

Some of the ex mples in this handbook are ideas that are pretty good:
some are bettei'than thal; some are terrific. There is one common denom-
inator that runs through every page. Each jdea listed istworking now at
some college or university. This handbook not only tells where, but also
provides a telephone aumber of the person to call and the address to write
to for further information.

This handbook of examples is the result of the Academy’s request to the
__ - Claude Worthington Benedum Foundation for the support of a factfind- —
ing project that would summarize the ways institutions of higher educa-

lion are ‘meeling the energy crisis. When the Foundation agreed to this
proposal, the Academy invifed educational institutions to send in up-to-
the-moment.information. To give recognition o the'most noteworthy ef-

« forts reported, if onlyina modgst fashion, the Academy awarded certifi-
cates of achievement to twelve institutions from among those submitting
infprmation. The Atlantic Richfield Foundation provided funds to back

up each certificate of achievement with a $10.000 grant.

Selection of the institutions which received certificates of achievement
was made by a small panel aSsembled by the ricademy. The members
were; *

* ‘George Bugliarelfo, President of the_Polytechnir Institute of
s, New Yock « . ‘

' 1
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* John'G. Kemeny. President of Dartmouth College
* John D. Millett, Executive Vice President of the Academy 3¢ 1
Educatiofal Development * .
. * James A. Petkins. Chairman and Chief Executive Officer of the
? Internaticnal Council for Educational Development

-« n screening the mnformation submitted. the panel gave special consid-
eration to innovative ideas and practices that_could berapplied at on- v v
adapted by other ipstitutions of higher education. .

The Acaderhy appreciates the support of the Claude Worthington
Benedum Foundation and the Atiantic_Richfield Foundatiog, We are ).
grateful 2)sé to the hundreds of admii:istratorgand faculty.members who
sent in information about ideas that wol\ed. Their efforts are imptessive

indeed.
. Alyx C. Eurich, President )
Academy for Educsiional Devélopment
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oduction

ast seven years, as long as the energy crisis has been criticalon  »
orld scene, the subject of conservation and the better use of thé
- countr}*a_.energy resourcese have been matters of national cencern.
Numerous artlcles reports, studie$, books, and analyses on the matters

"~ fave begirprepared, ;published, “and distributed="Yet, roday the Unijted—

States is more dependent on foreign oil supplies than it was seven years :

ago, has still to develop a comprehensive national energy policy..and has

taken relatively few steps toward the goal of agsuring the adequacy of the

couptry’s energy supply for a;l;ltl/ea;ﬁ.ve to len years ahead.

“There is nothing that one mofe.réport can do which will solve or even
ameliorate the big_ertergy problems facing the .nation and the world.
These problems will have to be dealt with by the President, the Congress.
the exesutive branch of the government, the energy departments of the
various states, and the captains of industry in energy and energy-related
fields. The problems will have to be dealt with also by :he Ieaders of the
OPEC countries and ?f other politically active nations.

What this report can do, however, is to say to the administrators of
. colleges and universities: fmaginative and persistent steps cant reduce
energy consumption at a small out-of-pocket cost and with a quick pay-
back period. In itself this observation is not a new thesis—it runs through
many recent publications, particularly those distributed by government
agencies. But this report takes a different approach. It makes its pomls by
" the use of examples from the here and now. 1t shows colleges and univer-
" sity administrators that other institutions much like ¢hzirs, and possibly
located near them geographically, have undertaken success,fully to save .
onenergy consumption or have proceeded to educate othets to do so.

\ "This report describes examples of successful energy savings or energy
education projects reported tothe Academy during the first Quarter of the
calendar year 1980, Appendix Table A provides an alphabetical list of the
inStitutions reportings along with the names. addresses, and telephone
numbers of persons in charge of the projects. These persons can furnish
further information on what they did and how they did,it. Appendix
Table B reclassifies the list by the major approaches taken by the various
institutions. Appendix Table C classifies the list geographically. Appen-
dix Table D describes institutions given the Academys cerllfxcate of

* achievement and the $10.060 cash award.

) In reviewing the examples sent in by the colleges and universities reply-

ro. ing to the Academy’s questionnaire. the Academy's staff was interested to, 7
note that a number of smal steps taken by some of the institutions report- '
ing are resulting 1n substantial en¢rgy savings, and. in many cases, redug-
tion 0 costs even after wllation, As we read the entries it occurred to us
that $imtlar conservation steps Zould be taken in our homes. by large
manufactunng cosporations. by otfice buldings. by hospllalgand health
centers. and by mrany other types ol institubions. Any small group of

a Sne
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people' ¢ould mobilize a small number of associates to SPread ideas aboul
ways and means to QPnserve energy.

The staff also observed that the list of examples includes many from'
small colleges as well as from laige universities; some simple systems as
well as some sophidticated computer control operations: and a number of
low cost"approaches to energy conservation which a number of institu-
tions had to take because of their own financial problems. Obviously, no
one has a monopoly on new idegs.or on innovative twists to old ideas that
" _can contribute to energy savings. The fact is that whenever there is a "will
to conserve,” the results that can be achieved in even a year or two are
truly astonishing. o

-

'

- ‘ Sidney G. Tickton
. . Academy Vice President




o Note to Users
T of This Handbook

@ The examples of ideas in practice included in the'’handbook are those
that educators chose to submit. The Academy makes no claim, therefare,
that the handbeok is.all-inclusive-nor has.it attempted todocumem allthe

mformanon submitted by the institutionsreporting.
[ | Descnptlons are brief rather than comprehensive. The material re-

L

ceived was abbreviatedfor use in the handbook. The purpose was to pre--

sent ideas in terms of their impact on an institution’s well-being and to
provide the means for interested, people to follow up on those ideas they
think might proveuseful at their owninstitutions.

@ While the ideas contained in this handbook have been reviewed for ac-
curacy. neither the Academy for Educational Development nor the foun-
dations supporting this study nor the colleges and universities reporting
can be held liable if the reported potential of savings in energy and costs is

L not actually achieved. The Academy for Educational Development does

not recommend dr endorse any specific brand of equipment which may
be described in the handbook. Questions about any specific application

of an idea in the handbook should be addressed t© the reporting institu-

tion.

a The Academy is conducting asupplemental survey of colleges and uni-
versities to gather additional information on energy education and
Yoward the end of 1980 will publish a complete as possible catalog of
energy education programs, courses, workshops. and related activities.

@ This handbook indludes a nimbef of reports by colleges and universi-
ties that they conserved energy by going on a four-day week. An energy
task force of the Department of Energy has arrived at a contrary conclu-
sion, suggesting instead thai higher education institutions lengthen the
work week and then send everybody home for longer vacations.

Ty
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. IDEASON . ‘
—. .. - Londucting Campuswide : ..-
Conservation Activities ‘

-

The Problem ' .

Everyone knows that colleges and universities could save 2 good deal of
energy and fuel by jdaki'ng a large number of small conservation steps on
their campuses. The problem at many institutions is how to develop and
| operate a campuswide conservation plan that has high visibility. encom-
i passes all sectors on the ca@mpus. and produces subslantial resulls in
|

energy conservation in return for the time, money. and effort spent.

The Challenge to mobilize the cooperation of all the various
groups on the campus (such as students, facully. adm¥nistrative
staff, trustees. visitors. etc.) in a manner that will.reduce energy use
and cost in every possible way, and will avend a substantial invest-
-ment in renovation and new equipment.

Theldeas .

=

B Bentley College (Waltham. Massachusetts) undertook a series of steps ¢
to develop a gomprehensive’campuswide energy conservation program.
The college (a} installed a computer management system 10 reduce the
cost of heating, cooling. 'and ventilating: {b) reduced hghhing. {¢) lowered
temperatures of rooms and buildings; (d) ran the summer program on a
four-day work week schedule. and {e) installed a solar energy system cwr-
rently providing 60 percent of the hot water used by 700 students in two -
dormitories. with a third dormitory under construction scon to be tied
into the solar system.

Results: The comprehensive measures resulted in a cost avoidance
of $367.000. due in part to che effectiveness of the $185.000 computer
system. The solar project cost $500,000 and 1s already saving $10,000
a year net after debl service charges:

N Case Western Reserve University (Cleveland, Ohio) organized a com-
- prehensive enérgy consgrvahion program at virtuzlly no cost oulsige of
' the plant maintenance budget. Since 1973. each of the 86 buildings on the

#w Certsbicale of Achievemnenl
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campus has been involved. Every possible energy cut was made, from re-
arranging class schedules in order to use fewer bulldmgs, lowering light-
ing levels and hot water temperatures, and recovering heat that would
otherwise escape into the ajr, to turning off lights between 8:00 a.m. and
5:00 p.m. in [ooms with windows, and cutting library, hookstore, and
gymnasium hours, Videotapes and conference materials were developed
and used as teaching tools by the school of engineering in its energy re-
search and education programs.

Results: Insix yea'rs the university reduced the energy consumed by |
* 32 percent, using 544 million fewer BTUs of energy in 1979 than in
1973.

) ’

% Lincoln Land Cornmunil‘y College (Springfield, Hlinois) in 1976
started “Energy Ccnnmltrma'“'llﬁn a program covering all aspects of energy
conservation—from resource management and planning to education of-
ferings. Management measures taken included an energy audit, installa-
tion of a computer to control the energy-use system, increased insulation,
reduced lighting, a four-day week summer schedule, and the building of
solar and wind generating systems on the horticulture building. Energy
education programs rarfged from college courses to gasohol workshops
and energy forums for schooi administrators and government officials.
Car pooling and increased mass transit services were organized for the
campus community , ‘ )

Results: The college used bond funds to prowde maost of the
$508.000 in capital expenses incurred. Other programs were fi-
nanced mainly by small local and federal grants, prwate contribu-
tions, and registration fees for the energy forums, The college has‘
already achieved $77,000 in direct savings. All capital expenditure
projects are expected to pay for themselves over a period of time
ranging from one mqnth to 16 years.

.

W

B Penn Valley Community College (Kansas City, Missouri) engaged ina
comprehensive program of saving energy whe ossible without in-
vesting new capital funds. Starting in 1976, lher::::r%hasm\ged from .
reducing lighting and resetting hot water and room temperatd
accordance with federal guidelines to shutting down unoccupied facilities -

N at night, on weekends, and on holidays. Classes were reorganized to con-
solidate the occupancy of buuldlngs

Results: Since 1976 the college has reduced electricity consumption
by 62 percent with a cumulative saving in electrical costs of more
than $1 million. Gas consumption has been cut by 64 percent for'a
cumulative saving of $84.000.  *

P -

#* Certificate of Achwvc}'m
/ e , 13

EKC T

ulText Provided by ERIC b




- . t .
A State University of New York at Oswego (Oswego. New York) is
developing a comprehensive conservation program that will use local
alternative energy sources and recover wasted heat. A wind-powered
generator will capture the continuous winds in the region to provide elec-
tricity. Water from nearby Lake Ontario will be used for cooling. Co-
gemration, the process of extracting useful heat from the production of
electricity, will bg used to provide steam and air conditioning. Devices to

Yrecover heat otherwise wasted from boiler flues will be installed to pre-

é

heat the water us&lin the boilers. Boilers will be redesigned toburn waste
crank case oil. Controls will be added to threelarge boilers in order toin-
crease their efficiency by four to five percent.

Results: All projects are now under construction. Completion is ex-
pectedin late 1981. °

~

8 State University of New York at Stony Brook (Stony Brook., New
York) replanned thetuse of its entire heating and air conditioning system
in order to meet federal temperature level guidelines. The physical plant .
staff ran the system “off-design” in order to determine how and what
could be changed, and then sought cooperation throughout the campus
for changes which included (a) shutting down one of two main refrigera-
tion units in the air conditioning system; (b) lowering the rmostats and hot
water temperatures in the boilers; {¢) recirculating warm return air; (d)
closing down heating motors and fans at night; (e} monitoring boiler
operations; and (f} recovering heat wasted by boilers. Special arrange-
ments were made for laboratories that needed humidity control.

Results: This carapus conservation program involved no initial costs
beyond the regular budget. During the first year savings were as fol-
lows: air conditioning equipment-—580.000 gallons of fuel oil valued
at $400,000; heating equipment—950,000 gallons of fuel oil. valued
at $700,000.

8 University of Pennsylvania {Philadelphia, Pennsylvania} established a
Department of Energy Management and Conservation as a separate unit
responsible for coordinating all campus operations involving the use of
energy. The department’s projects have ranged from low-cost community
awareness campaighs and lighting reductions to the more costly installa-
tion of a central computer to contro! heating and cooling to the revamp-
ing of the insulation on all campus steam lines. The department works
with the academic Energy Management Committee to coo¥dinate class
and activities schedules to achieve the most efficient arrangements be-
tweeRroom occupancy and energy use.

Resuits: The department has saved the uruversity a total of $8.3 mil-
lion since operations began in 1976. The department's budget,
$80.000 a year. has totaled less than $300,000 since the department
was formed. .

o 14




+ 8 University of Texas Health Science Center (San Antonio, Texas) made
many in-house adjustments to its energy system using leftover parts from
construction, renovation of old buildings, and discarded equipment. Util-
izing the work and cooperation of faculty, students, and other personnel
on campus, the center madgfmprovements to the chiller and hot water
pumps, air units and cheffiical fume hoods, and cooling systems in the
laboratories while maintaining the environmental balance requiredin the
hospitals and exploratory health research facilities.

Results: Most improvements cost no snore than $1,000 out-of-
pocket because of the in-house design, use of the reguiar work force
and the use of spare parts. The cost of all projects undertaken was
about $31,000. In 1979 aloae energy use was cut by 14.7 percent and
savings totaled $444,000.

-

»

. B Upsala College (East Orange, New Jersey) started a one-step-at-a-time
conservation program in two buildings that were wasting energy. The
heating systems were fitted with timers and clocks, fanpower was re-
duced, lighting was decreased, and insulation was applied to attic ducts.
The quick payback on these improvements provided funds and the im-
petus for additional conservation steps that included lighting ceplace-
ment, water{temperature control devices, the shutdown of unused
buildings inthe winter, and a four-day week schedule in the summer.

Results: Since starting the conservation program in 1975 the college
has reduced energy consumgtion by 33 percent and achieved energy
savings of $324,000. The total cost of the program during the first
four years was $38,000. /

B Utah TechnicahCollege {Salt Lake City, Utah) appomnted an energy
committee to recomimend and oversee a series of technical energy saving
improvements. These ingluded rescheduling the use of buildings based on
occupancy needs, analyding expenses, repairing and updating equipiment
in the energy system, re ucmghghtlng levels. lowering building tempera-
tures, imiting the inta}(e of outside air during periods of extreme temper-
atures. reducing agddisconnecting fans, increasing boiler efficiency, a. -
gong on a four- eek summer schedule.

Results: The $5,700 cost of the project resulted in.savings of $92,800
in the first vear. Energy consumption was reduced substantially;
electricity by 32 percent. gas by 45 percent, and fuel ol by 58
percent

15




IDEAS ON

Using Computer Equipment
- to Improve the Efficiency
-of Energy Systems

The problem . >

The use of a computer system is an obvious way t0 manage. control, and
evaluate the offectiveness of the lighting. heating. ventilating, and air
conditioning equipment on college and university campuses. However,
the cost of purchasing and installing a computer system that can provide
comprehensivelresults is relatively high in proportion to the budgets of
most institutions and in light of the financial savings that can be achieved,
particularly by smaller colleges.

The Challenge  to develop creative solutions to overcome the ;elatively
high cost of the purchase w:l installation of a computerized energy man-
agement system that will operate effectively on college and university
campuses. ' :

The ideas .

Note: A nunibﬂar of large universities have found that their energy costs
are.so high-and the control function so substantial that they have given ,
top priority to installing extensive computesized management systems. A |
number of smaller institutions alsg report the use of computerized equip- ~ |

ment for management and control purposgs. The examples that follow
represent both the larger and the smaller Mgtittions. No attempt has ¢
been made in this chapter to mention all the CQmputerizcdmnagemenLJ——
programs regorted, which are described briefly in Appendix Table A and
are listed in the appropriate categories.in Appendix Table B.

'rgerlnstituti,pns | '

B Duquesne Unbversity (Pittsburgh. Mennsylvama) made a “shared time™
contract with a large computer manufacturing company to provide com-
puterized energy management jn eight large campus budildings. As energy
savings from the system are achieved, the university will expand the com-

5 .

.16




puterized system to manage heating, ventilation, and air conditioning

operationsin all buildings on campus.

Results: Installation and operating costs of $93,500 were recovered
during 1977, the first year of operation. By the third quarter of 1979
the accumulated amount of savings totaled $814,000.

@ Howard University (Washington, D.C.) developed a-netw ork-of mini-
computésg to manage the energy equipment on its large and diverse cam-
Ppus; the #hiversity has a range of buildings, types of equipment. and
operating environments and needs that are difficult to centralize and con-
trol. The network of mini-computers provides a better quality of con-
trolled service at a reduced cost while cutting.total energy use, and can
operate alone or can be controlled from the central plant, The system is
able to analyze the amo.fa of energy used in each building and pmpomt
problem areas. The small computers are simple to operate and the main-
tenance staff can modify or expand the system without the help of profes-
sional programmers. .

Results: The university, a federal institution, received an appropria-

. tion of $3 million from Congress to set up and operate the network of
mini-computers. The project yields annual savings of $570,000, and
the university expects all of the investment to be paid back in about
four years. 7

@ Maricopa County Community College District (Phoenix, Arizona)
computerized the management of the energy systems at four of the col
leges in the district in 1972, In 1980 the system was improved and extend-
ed to all campuses in the district. .

Results. Cost of improvements and extension was $949,000. Energy
savings are expected to be 15 percent of energy used valued at
" '$300,000 a year with the new investment recoverable mthree years.

-

@ Mount San Antonio College {Walnut, California) installed a comput-
erized management system thit controls 250 pieces of energy equipment.

" The computer does riot require a computer operator; does not require

knowledge of a computer language {(English will do); and can be operated

.bya secretary, anelectrician, or a mechanic.

Results: The system cost $164, 000; net savings of $60.000 were
achieved during the first five months of operation; electrical con-
sumption declined by 20 percent. natural gas consumption by 29 per-
* cent. Higherenergy decline percentages are expected in the future.
The college found also that the computer can monitor alarms for the
security system and can identify breakdowns in maintenance. When
put into operatior? these functions will save an additional $140.000 a

year. .
. 17,
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@ Princeton University (Princeton, New Jersey) installed a sophisticated-
computer system o control the heating. ventilating, and air conditioning
equipment and te menitor the enérgy consumption in 40 buildings which
represented 45 percent of the energy used oalthe main campus. The sys-
tem involves a main computer facility linked to microprocessors in each
building. The system is unigue because it is designed to produce energy
savingsin a large 1nsl1tul10§ that had already optimized its energy opera-
tions.

‘Results: The computer system cost $3.8 million and went inte 'full
operation in January 1980. ltis expected to save 900,000 gallons of
oil, 4.4 million KWH of electricity, and $800,000 during the fitst year,
of aperation. The investment is expected 1o be paid back i in less than
five years.

Other larger institutions saving energy by computerized management
include Anne Arundel Community College (Arnold, Maryland) where
the computer equipment cost less than $24.000 and the savings amounted

to $23,000 the first year; Northern Arizona University (Flagstaff, Ari- |

zonaJ where the central conyrol system jnstalled in 1978 and cdsting
$100.000 has achieved a 25 tq 30 percent énergy savings during the past
three years and the entire investment will be recovered by 1982: Rutgers,
The State University of Now Jersey, (New Bruniswick, New Jersey) where
the expenditure of $440,000 in"1975 for a computerized energy manage-
ment sys&m has already saved more than $500,000; University of Louis-

.ville where the installation of a computerized system costing $200,000 in
1977 saved $170,000 in ¢lectricity. costs during the succeeding two years;
University of Miami (Coral Gables, Florida) where a computerized sys-
tem costing $500,000 installed in 1979 is estimated to be saving $278.000 &’
year; and Western lllinois University (Macomb, Illinois) where a
$150.000 system funded by the State of Illincis and starting operations in
April 1977 reduced electrical consumplmn during the flSCa| year 1977-78
by 8.4 percent with a value of $265,000

-

- * \-

Smafier institutions .

L

@ Loyola College of Maryland {Baltimore, Maryland) recently extended

a compulterized energy management system eslablished some years ago
. for the remainder of the campus to reduce energy consumplion used to
" sheat the gymnasium which is old and farge. ,

"Results: In-house installation of valves, thermostats, and control
parts cost $2.400. Savings are expecled to be 48,000 galions %f fuel
oil the first year, valued at $24,000

g 7
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B Loyola Uniyersity (New Orleans, Louisiana) selected a system for
energy management that could use soft, low voltage telephone wire to tie

50 percent of the buildirigs on the campus into a computer which controls
temperature and the periods of lime heating and cooling units operate,

The telephone wire was easy to install and prevented disruption of activ .
ities on campus due to construction. The system used by the university Is
produced by a local company and was in full operation within six months

from the date of puichase: .

» Resuits: The system saved $57,000 during the first eighf months and.
is expected to pay back all costs within two and one-half years.

# McNeese State University {(Lake Charles, Louisiana} purchased com-

* puterized energy management equipment o meet the university’s precise

specifications,.which involved the ability to (a) perform a variety of con-

trol activities, (b) reduce equipment failures by report‘rng-{.'omparal?ve

performance data, and {c) monitor the security of the entire campus with

. only one employee on duty in a manner which will provide for the more
rapid repoﬁing of fires and the reduction of vandalism and theft.

Results: The cost of equipment and instgllation amounted to
$240,000, funded by the state legislature. trical costs the first
year are expected to decline by 20 percent, a savings valued at
$104,000. Equipment failure rate is expected to be reduced by 25 per-
cent, saving an additional $25,000 per year. The entire investment is
expected to be recovered in two or three years.

A
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B Southwestern University {Georgetown, Texas) purchased a computer

to control gas and electrical use on the campus, using the lines of the uni-

versity's internal telephone system. The computer programs gas and elec-

trical use in a way which culs out consumption for five out of each 20

mihutesdyring theday. .
Results: The computer cost, $340,000; savings the first year were
$160,000, with electricity consumption reduced by 1.7 million KWH
and gas corisumption by 500,000 cubic feet.

-

M Susquehanna University {Selinsgrove. Pennsylvania) installed a mini--
computer in 1977 to control and monitor its heating. ventilating, and alr
conditioning systems. The university achieved better control over the
» operation of i& air handlers by also tying them into the computer system.
' Additional savings were made when campus fire and_security monitors
were added to the computer's control. )

. Results: In two years the computer system, which cost $55,000 in-
stalled in-house, saved $76.000 in costs and 8.2 million KW H of elec-
- tricity.

g
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B Wellesley College (Wellesley, Massachusetts) installed a small micro-
.. processor energy management computer to monitor tht 32 buildings on
the college’s campus. At the. begmn;ng. the computer controlled 50
points; “another 100.points of control aré being added.

Results: Cost was $42,000, including mat naIs and in-house labor.
Savings the first year amounted to $113,
. .

. Other smaller institutions saving ener‘éy by ¢omputerized management
~ v jnclude Dean Junior College (Franklin, Massachusetts) where the
computer eguipment cost $111,000, and savings were estimatedsat
8,000 for the first eight months; and Potsdam College of Arts and

Science, a division of the State Unwersnty of New York (Potsdam, New -
" York) where a leased mini-computer control system costing $1,100 a
month automated outside air dampers and is saving 17 percent of the

natural gas used per :'ear.
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'IDEAS ON

cohsqrvlng Energy Use by
Iimaginative Planning -
d Management

The Problem

If colleges and universities Were able to use efficiently all the energy and

WeT Patering into or generated on their campuses, they could (accord-
ing to the Department of Enei'gy) reduce the amount of energy used by 30
td 50 percent. The problem is how to achieve these conservation results
on campuses which have farge physical plant operations, a variety of
building structures and problems, special services creating fluctuating
energy needs, and in Some cases, campus ocqupants who have mdwldual
control over room temperatures and lighting.

The Chailenge. . . to coordinate and incorporate ima inative energy
saving ideas, plans, and management approaches into all phases of
campus life and operation,

+

Theld3as

[

- @ Art Institute of Chicago {Chicago, Illinois) used a ¢computer to analyze
the various ways of providing a range of intemnal climates and tempera-
tures within the limitations of the institute’s budget. Heating, ventilating,
and air conditioning system changes were then based on the computer’s
analysis showing the best way to provide the heat and humidity needed to

preserv?}he many art objects, museum arhfacts. and valuable library
materinfSon display.
Results: The cost of the changes was $678,000; savings amounted to
$346,300 d.:.-ng the first year of operation and a complete payback
of investment is expectedin 1.7 years. Energy use was cut by 29 per-
cent,

-

»

@ Central Piedmont Community College (Charlotte. North Carolina)
saved gasoline costs for commuting students by making lecture portions
of classes availabie by telephone. Each stude.it in the program is issued a
telephone amplifier to make note-taking easier while listening to the lec-

tures by phone.
21
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Results: The college estimates a 10 percent savings in gasoline con-
sumption, or the equivalent of 294 000 galions of gasoline. At cur-
rent ‘costs, this represents a sa’vmgs to commutihg students of
$350,000. , ¢

\
8 C.ty Colleges of Chicago {Chicago™llinois) updates all engineers oper-
ating buildings in the system by aWaining program, designed by -facully -
and outside consultants, that emphasizes current practical energy saving
methods, . A

Results: The'specialized lraining results in moie efficient operations.

-

8 Creighton University (Omaha, Nebrasxa) after being notified that its
natural gas energy sourc¢e would be cut off by 1980 because.of shortages
of supply. constructed a steam and water pipeline to the plant of a re-
gional energy supplier logated next to the campus. The pipeline was fi- *
nanced partly by a loan from the university’s endowment fund and partly
bv.private conlrlbutnol\g to a fund-raising drive.

- _ Results: The total cost of the pipeline w=+, $2.250,000; the inve$t-
ment is expected to be paid back over a 20-year period. / nnual sav-
ings in ‘energy costs are now about $106,000 and are expected to
escalate overthe years, .

- X 9 J o
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. W lowa Wesleyap College (Mount Pleasant. Iowa) enlered into an uln-

ual cooperative agreement with the local uhhly company in 1973 under

hich the torkpany sold municipal revenue bonds to raise funds toinstall . __
s fueled boilers in its plant forBenerating steam for nine of the college’s
uvildings. The college pays the gas'bill and reimburses the company for [
the principal and interest paythents on the bonds. In 1979 the colle; & de-
cided to extend the steam line to four otheg buildings where the boilers
needed extensive repairs. -

. Results: Construcéion will be cdnﬁleted in 1980. The college expects
. to recover the cost in three years. Added savings will come from
“  eliminating boiler maintenance. . .

"\

' Lake Erie College (Palneswlle Ohio) leases gas well drilling rightstoa
local utitity company in an agreement'that gives the col’sge a percentage
of the.profits from the sale of the gas, as well asa free supply of the gas for .
its 6wn use. A 12-year supply of natural gas is located undercampusland +
owned by the college.

Results: The college receives $1,000 per month ir revtaue from the
sale of gas. Four additional wells. soon to be drilled, will increase
revenue and the supply of freegasto the college.
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@ Louisiana State University (Baton Rougé, Leuisiana) found that rather
than hiring outside contractors, it wascheaper to (a) train its three-person’
maintenance staff to do in-house boiler tune-ups and (b} buy the neces-
sary tools and equipment, With 52 gas-run boilers and hot water genera-
tors on an 800 acre campus. the university expects to save energy by hav-
ing a heating system that is always well maintained and efficient.

Results: The cost of the eight-hour training prog{;m was $500 with
an additional $3,300 spent on tools and equipmeént. Al the current
level of gas prices, net savings are estimated at $148,000 a year.

L

K

@ Middlebury College (Middletury, Vermont) took advantage of the
fact that the electric company based its set monthly service fee for the
whole year on the energy consumed each year during the peak period be-
tween December 15 and March 31. ) .
After determining that the peak was reached in the week prior to the
Christmas break due to short days and long hours of studying for final
_examinations, the college mobilized students, faculty, and other employ-
ees to reduce energy consumption during that week. Included were such
» procedures as serving dinner by candlelight, closing offices and classes by
4:30 p.m., playing the.carillon earlier to signify the end of the day. plac-
ing strict controls on the use of equipment and appliances, and using
smaller, more efficient ovens in the kitchen.

Results: In 1978, the set monthly fee was reduced by five percent.
Although the college does not attribute cost-savings whblly to “peak.
week,” administrators were so confident of success that they orga-
nized a “peak month” in December 1979 and January 1980 and saved
another four and one half percent.

b R
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@ Morton College (Cicero, Illinois) cuts cooling costs during the summer
by scheduling all classes in the evening: consolidating all classes and ad-
ministrative activities into one building; going on a four-day week sched-
ule. shutting down completely duting three-day weekends, and operating
only two of the 18 air conditioning units on campus.

Results: During its first year of 0peralic;n, the no-cost project cut
electrigity use by 27 percent, Savings were $14.000. P

1

‘ ~

@ Mount Marty College {Yankton, South Dakota) reduced energy use
during the Christmas vacation by shutting down its heating system. con-
solidating all working st aff into one area, and asking members of the st aff
tosupply their own electric space heaters. ‘

Results: The first year of operation resulted in savings of $1.800; in
colder weather the savings will be greater.

13 23




.

@North Carolina State University {Raleigh, North Carclina) tested the
cost effectiveness of installing a computerized energy management sys-
tem before purchasing it.

Results: By runnipg a test program on a microprdcessor leased to
s« the computer science center, the university was assured that the Jarge

investment in the energy management systdm would pr@uce energy
savings within a reasonable paybackPeriod.

@ Southwestern at Memphis (Memphis, Tennessee) organized an incen-
tive program, the “Student Energy Bonus,” to complement the successful
energy reduction efforts made by its maintenance department. The stu-
dent government was awarded half of each dollar saved through practical
application of electricity conservation. Enthusiastic student support and
practices were achieved through posters, T-shirts, newsnaper articles,
and radio broadcasts. _J

Resultst In 1977 thegprogram resulted in a 15 percent cut in energy
use and a net savings of $4,900. I 1978.the net energy savings lo-
taled $6,500. Increased awareness among students of the need for
consérvation has been an additional long-range benefit.

M Triton Colleé {River Grove, lllinois} qualified itself under state regu-
lations giving special discounts on electricity bills to schools heating at
least one building by electricity. The coliege, which does not use electri-
city to heat its campus, qualified for the discount by_installing an electric
space heater in the ceiling of a building used as a storeroom. )

Results: The cost of the space heater was $140, installed. Discounts
on electricity bills have amounted to $22,000 a year. :

.

& Wesleyan University (Middletown, £onnecticut) gave the students
occupying 27 university-owned townhouses 26 percent of the savings

from reductions in their electrical consumption as an incentive toward

energy saving. An additional five percent of the savings was given to the
social fund of the townhouse complex.

Results: Eighteen students qua]ified for remuneration during the
first quarter the program was in ogeration.

-

B West Virginia University {Morgantown, West Virginia) is defreloping
an electric powered van as an alternative to the gasoline powéred vans
now used in campus maintenance. The test vehicle was funded by a grant
from the Department of Energy. .

Results: Although testing has not yet bé\ completed, the university
expects a 30 percent savings in operating costs. p
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As indicated elsewhere in this handbook (see index after the appen-
dices), a2 number of other colleges and universities used good manage-
ment jdeas to conserve energy. Included are the following that have not
been described in the texi of this report.

* Guilford College (Greensboro, North Carolina) which designed a |
new fieldhouse with many energy savings features, then leaged the
building to the local YMCA to assure maximum use. :

*+ Mary Ba.ldwht College (Staunton, Virginia) which reduced its
operating expenses by $975 for-each day of interim session by
shiffing the session from January toMay.

* Middle Tennessee State University (Murfreesboro, Tenrlesseej

which established an Energy Conservation Task Force that holds

~ . “monthly meetings between its maintenance department personnel

' and energy conservationists to discuss and evaluate maintenance
and operation changes that could reduce energy use.

s Pengsylvania State Univenity (University Park, Pennsylvania)
which installed “roll up” windows made of clear vinyl; these raised
inside temperatures in thg winter by 25 Percent and reducedenergy ,

loss by 26 percent.. .

* Randolph-Macon Lollege {Ashland, Vlrgima) which appointed 21

_students to condvict a thorough campuswlde energy audit in order

to quatify for federal matching grant funds and at the same time

increase student awareness of the energy problem. A similar pro--

cedure at the Univegsity bf Maryland (College Park, Maryland)

had the adw riefif, of reducing the cost of the audit to one

& cent per squa t at nme when an outside consultant would
have charged five to ten cents pér square foot.

¢ Taylor Universitv (Upland, Indiana) which used voluntary and in-
expensive assistance from many of its academic departments to
develop an energy saving promotional campaign. “Kaptain Kill-
A-Watt/~a mythical champion of energy conservation, was
created’and used as the logo to promote, heighten, and encourage
conservation awareness and practices within the university com-
munity. Student “energy wafchdogs “ light switch stickers,
posters, T-shirts, consumpltion companson charts, and cartoons

* were all part of the campaign o reduce energy use on campus.

* University of Dubuque (Dubuque, lowa) which conducted a
building utilization study and then made improvements to four
buildings and closed seven others to consolidate the campus and
cut energy costs.

* University of Magyland at Eastern Shore (Princess Ann,” Mary-
land) which established a supply storeroom on campus o reduce
the cost of daily auto trips for supplies. Travel costs were reduced
further by replacing standard automobiles in the motor pool with
subcompact cars an__d mopeds.
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University of North Carolina (Charlotte, North Carolma) which

camp cut costs as well as to increase the visibility of the uni-

. boushéu:aﬂ electric vehicles for maintenance personnel travél on

. versity’Sconservation policy.
University of South Carolina (Columbia. South Carolina) which
gave engineering students “hands on" experience with a solar sys-

tetn by bui apassive solar systetri into a bus stop.

University of Wiscopsin System (Madison, Wistonsin) which had
its central office write and distribute to all campuses copies of

*Kilowatt Kruncher Kookbook.” a manual’ describing practical

how-to-do-it ways of cutting lighting cosis.

Washington University (St. Louis, Missouri) which installed timer
switches in the bookstacks of the library so students can temporar-
ily light an area while searching*for materials; the llghts go off
* automatically in 30 minutes.

»
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. DEASON:-
~ " Providing Education © |

or information on
the Energy Problem

* * TheProblem. - .

The continuous national debate on the best way to tackle the energy
problent reflects the absence of a national policy on saving energy now
and on planning for long-range energy conservation. Although the public
" is concerned about energy matters, the nation’s leaders have not been able
o focus on a comprehensive plan to meet head-on the various issues in-
ved. Without skilled and knowledgeable leadership i energy conser-
and technology, slow progress will be made toward resolving the

.. -to educate as many people 25 possible on the na-
ture of the Sagrgy problem; to inform people on what they can do
rvation in their homes, schools, businesses, and
communities; and tddgtermine how to train a lagge enough number
of protessional specialistygechnicians, and managers in the various
engineering, science, and olheg techrical disciplines required to meet
the country’s future need for tra persomiel in the energy field.

\

The ldeas

B Brevard Community College (Cocoa. Florida), Indiana University at
South Bend (South Bend. Indiana). Wisconsin Indianhead Technical In-
stitute (Shell Lake, Wisconsin), Nawarro College {Corsicana. Texas), and
Piedmont Technical Coltege (Ruxboro, North Carolina} offer two- or
three-year associate degree credit programs for future technicians in ener-
"gy conservation specialties. {These programs include solar energy tech-
nology. and the installation of solar energy equipment as well as the more
commn programs in heating. lighting, and air conditioning technology. )

Results:. These programs and parallel offerings at other colleges and
technical institutes (see index after the appendices) will provide the
labor market with a growing number of college graduates having as-
sociate degrees and trained to work Om energy conservation prob-
lems. incluwing the new techhical specializations required in solar

ERIC 7.,
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energy engineering. Some sources estimate that by 1985 the country °
will need no fewer than 20,000 persons qualified as solar engineering
mechanics or installers of solar energy equipment.

% California State University and Coliegesl coleortium headquartered
at