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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 -
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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 .
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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

t

. 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
3
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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.

»

w




. !
. 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 Fullerton, California) pooled the efforts and ideas of faculty members
on 19 campuses to deveiop curricula in energy education in the California
elementary and secondary schools, to provide technical assistance to
those schools, and to conduct teacher education progrants, conferences,
and workshops on energy problems. Scientists, engineers. sociologists,
economists, and environmentalists participate in the consortium’s ac-
tivities. .

Results: Technical assistance provided by the consortium enabled
400 energy-related classes to be held in public schools and 52 contin-
uing education courses to be offered at the college level. The con-
sortium prepared a state sponsored manual of energy-efficiency
guidelines for tailders and developers, and conducted a small grants
program for the United States Department of Energy to ass% small
businessmen andlay people in energy conservation efforts,

@ Clark University (W orcester, Massachusetts) established irt 1976 and
is still running the “Ma%achusetts Energy Phone” which it sponsars joint-
ly with the state energy office. The project receives partial funding from
the United States Department of Energy. The Energy Phone is manne? by
students who, with a background in energy studies, provide the general
public with telephone information and referral service on energy matters.
A manual develpped by the urversity helps to answer common ques-
tions: a resource library is available for more complex problems.

Results: By February 1980 the Energy Phone operators had an-
swered 77,000 questions on topics falling into 30 specific categories,
and had mailed out 15,000 information packets to callers. A survey
showed that 80 percent of the callers took some conservation action
within two weeks after their questions had been answered.

@ College of St. Thomas (St. Paul, Minnesota) offers a masters of busi-
ness administration program with a specialization in energy manage-
ment. The program was established with the assistance of a small grant
from the Minnesota Energy Conference.

Results: Ten full-time students were enrolled in the energy manage-
ment specialization in the fall semester, 1979-80.

+* Cerhificate of Achlwement2
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Midwest Energy Alternative Net , whose purpose is to describe ener-
gy conservation opportunities in on-technical language and to teach the
public that low cost ways of cutting energy consumption are indeed possi-
ble.

Results: The network organizes classes, conferences, and seminars
on energy conservation and puts out a m¢gnthly magazine to inform
lay persons on what is available and possible in energy conservation.
Energy-related internships are offered toAtudents at Governors State
University whose work on special profects has built up an extensive
file of reports. books, and manuals on energy conservation.

B Governors State University {\W Forest South, lllinois) created the

o

@ Harvard Business School (Cambridge, Massachusetts) faculty mem-
bers researched and wrote a book entitled “"Energy Future” to provide the
public with an overview on the energy situation. The book concludes that
an intensive conservation effort, with government incentives to give con-
servation a fair chance against conventional resources, could make the
largest single impact on reducing oil imports. Also, that the contribution
from solar energy can be tripled in the next decade by utilizing solar tech-
nologies already available rather than waiting for new big solar systems
to be developed.

Results: The book is now being used as an educational reference and
guide by universities, business executives, and energy policy makers.
Sales have exceeded 100,000 copies. Many members of Congress
have copies. President Carter quoted from the book during a press
conference.

@ Kansas State University (Marhattan, Kansas) through its University of
Man (a community outreach program) constructed a building foruseas a
working demonstration project to teach the public that solar energy is ef-
fective in the sunny but cold central part of the country. The building, a
combination greenhouse and community center, uses energy conserva-
tion approaches for heating the building and the water needed, the pro-
duction of food, and the recycling of waste produéts. =

Results: The building, which saves 70 percent in energy consump-
tion over that of a conventional structure, will be used as a commu-
nity meeting center, a winter food production instruction center for
low-income eldecly people, a workshop in occupational therapy for
handicapped persons, and a living laborato1  for university students
in agriculture. horticulture, and sociology.

@ New York Institute of Technology {Old Westbury, New York) estab-
lished in 1976 an "Energy Hotline” to provide information to the general
public. to professional persons in the energy field, and to public officials.
However, after the first two years, the institute turned the operation of
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the hotline over to lhek&w Y ork State energy office and trained state em-
ployees to run the program.

Results; The state received a fully operating system with employees
trained to run it. The United States Department of Energy published
the final report on the project and distributed it to all state energy
offices asa guide. -

B Oklahoma State University (Stillwater, Oklahoma) has offered to 40
elementary and secondary school teachers each summer for the past five
years a 3-credit-hour graduate course on energy problems and conserva-
tion possibilities. The course is free to the participants. Half of the course
time is spent in the classroom, the remainder in visiting energy produc-
tion and conservation activities tn the southwest.

Results: Qutside sponsors, including a number of energy-related
companies, provide the funds for the $25,000 annual budget of the
program. The university_contributes the faculty. Each year mor
than 100 persons appl¥ tor admission: the 40 selected are chosen to
represent all regions of the state, all types of schools, and all areas of
educationwithin the school system,

B Polytechnic Institute of New York {Brooklyn, New York) designed a
masters degree Program in science and coupled it with a certificate in
energy engineering and policy in nine separate engineering fields, in man-
agement, and in physics. The program covers all aspects of energy supply
and conservation, regional as well as worldwide, and explores energy on
the technical, economic, political, social. and humanistic levels.

Results: From its inception until February 1980, this program had
awarded 200 cerlificates in energy engineering and policy, 112 of
. which went to persons also earning a masters degree in science.

% University of California at San Diego {San Diego, California) devel-
oped an extension division course called "Energy and the Way We Live”
consisting of 15 weekly articles run in 540 newspapers and for which cred-
it is given by 342 colleges. The course gxplores energy technology and
consumption. the impact of differing valyes on energy policy, and var-
ious aspects of the worldwide energy dilemfga.

enrollmenl of 8.000 to 10,000 persons, and an estlmated reademhlg_ )
of five million people. Course materials were used in 450 energy poli-
cy community forums being held all across the country, and for a
series of half-hour programs broadcast by National Public Radio.

-
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@ University of Miami (Miami, Florida) has provided an exlensive grad-
uate program in atomic, hydrogen, nuclear, solar, coal, water. geo-
thermal, wind, and heat recovery produced energy. In 1974 the univer-
sity established a Clean Energy Research Institute in its schoog:f engi-
neering and environmental design to be the focal point of the univerisity’s
energy-related activities.

Results: The institute has received $4.5 million for energy research
and conferences from private sources, the federal government, and
foreign countries. Seminars and workshops attract scientists from
around the world. Graduates with energy backgrounds find posi-
tions in teaching and in energy research at other universities and col-
legesor research organizalions.

@ University of Pennsylvania (Philadelphia, Pennsylvania) established a
graduate program in energy management for graduate students who are
interested in problem solving in the energy management field.

Results: The program has graduated ten students with Ph.D.
degreessand 31 students with masters degrees in energy management
and policy. A large proportion of graduates have found energy-
related positions. Enrollment in the program is being expanded in fall
1980 to 70 masters and doctoral degree candidates,

@ University of Rhode Island (Kingston, Rhode Island) encouraged two

physics professors at the university toset out to remedy the lack of energy

" education in the public schools. The regult was a univergjity-based Office

of Energy Education. which is acting 2§ a statewide, %d energy
education resource center for Rhode Islafd school teachers.

fice of Energy Education has

Results: Since August 1979 the
established five graduate courses orN\energy education for school

teachers;: has made 13 presentalions to the public; and has held 27
meetings with educators in Rhode Island. The office also has distrib-
uted energy curriculum packets to high school teachers, s :nsoreda
State Senate Energy Commission public hearing on the university’s
campus, and entered into working relationships with faculiy mem-
bers at other higher education instiluliony’n thestate,

W@ West Visginia University (Morgantown, West Virginia) established an
Energy Research Center which is separate from the traditional academic
units. The center’s goal is to produce graduates with advanced degrees in
a wide range of disciplines who also have had research experience in coal
and other energy areas important to West Virginia, «

Results: During the academic year 1978-79. more than 230 graduate
students were in the center’s program. These students.were enrolled
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in Qﬁferem départments and units and participated in 176 energy
research projects funded at $12 million by federal and state agencies
. = and privatedonors.’ .

N

B West Virginia University (Morgantown. West Virginia) also under- O
took other energy education programs as follows: - v
* A graduate course offered three hours of credit to elementary and
secondary s hool teachers participating in an intensive, one-week

summer study <f enessytopies and curriculum, followed in the fall
by a curriculum development phase.

* In a four-day workshop 90 professional workers in community
service centers from various parts of the state were taught how to
help people intheir areas conserve energy. .

¢ Faculty members and students taught 25 workshops on energy
conservation in the home to about 2,000 economically depressed
people in rural, senior citizen, and community centers. .

As_i'n&i;qted elsewhere in this report (see index after the @ppendices).
efiergy education activities have been conducted also at the following in- . .. .-
stitutionsy’ '

. ** College of Marin (Kentfield, California) which provides a training
program that "eads to certification by the California Energy Con
mission and enables participanis to conduct energy audits in the
state’s schools and hospitals.

* Indiana University at South Bend (South Bend, Indiana) which de-
signed “Energy for the Future” programs to train energy conserva-
tion technicians and educate the public about national energy
problems.

. A

* Morehead State University (Morehead, Kentucky) which includes
in its comprehensive energy education program energy auditt
training, alternative energy production. and seminars for home-
owners and developers.

¢ New Mexico Highlands University (Las Vegas, New Mexico)
which provides conservation workshops and follow-up assistance
to grade school and junior high school teachers as part of a teacher
training program.

* Ramapo College of New Jersey (Mahwah, New Jersey) which has
arr undergraduate curriculum designed by faculty which takes a
cross~disciplinary approach to the social, political, scientific, and
technical aspects of the energy crisis.

* St. Joseph College (West Hartford, Connecticut) which developed

. anenergy education program for the state’s elementary schools.
Q e S
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+ Southeastern University {(Washington, D.C.} which offers a grad-
uate degree program in energy management that concentrates on
energy policy decision-making.

As mentioned in the note in the front of this handbook, the Academyis *
conducting a supplemental survey of colleges and universities to gather
additional information on energy education and toward the end of 1980 -
will publish a complete as possible catalog of energy education programs,
courses, workshops, and other ejucational activities. N

—
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: IDEAS ON

Saving Energy by Improving
the Efficiency of Boliers
in Heating Systom

e ) . .

The Problem ‘ o

Although the cheapest method of providing the large‘amounl of heat re-
quired by most colleges and universities is through the use of a steam or
hot water boiler, the very nature of a boiler operatioh involves some heat

. loss. Experts estimate that a good boiler operates at 80 percent heating ef-
ficiency; the remaining 20 percent of the heat goes up the chimney and is
lost. Faulty valves and thermostats that control heat flow to the various
bulld|ngs‘5nd rooms on a Campus can also waste energy. Even small im-
provements in the efficiency of a boiler heating system can, therefore
save energy.

The Challenge. to increase the efficiency or reguce the cost and
running time of the boilers used in the heating systems at colleges and
universities without incurring major capital costs for new equipment
Or reconstruction. : .
X

-

. Theldeas ‘n

9 Benadict College (Columbia, South Carolina) studied the hedt reten-
tion qualities and needs of each building on campus and then installed
storm windows and insulation where needed. Thermostats were set at
levels requirgd by the government. Bojlers were run on schedules to
match individual building cccdpancy needs and were started only when

a outside temperatures dropped below 40°F. and the relative humidity level
rose to above 70 percent. Boilers were never run for more than six hours
at a time. Boilermien were placed on flextime to eliminate overtime.

Results: The initial cost of the project was $28,900. Savings
‘amounted to $91,400 during the first year.

"

@ Furman University (Greenville, South Carolina) installed a steam line
between the boiler in the women’s dormitory apd the library., The line

. * Certthcate of Achievement
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_ made it possible ST shut down the library’s boiler during the summer and
eliminate at the séme time the heat that built up in the library because of
the boiler operating in the basement. The boiler in the women's dor-
mitory now provides all the steam needed on the tampus during the sum-
mer.

Results: The cost of installing the steam line was $102.000. The uni-
versity expects that the entire investment will be recovered in four to
five years.

Pl

/

8 Green Mountain College (Poultney, Vermont) installed electric “side-
arm” water heaters in buildings needing hot water or kitchen steam dur-
ing the summer, and closed its central boiler plant. Using electric-hot
water heaters was cheaper than operating the boiler plant because the
local electric utility company required the college to pay penalty charges
during the summer when its peak use of electricity was below pre-
established demand peaks. The heaters consumed electricity at the estab-
lished rate and eliminated the penalty charges. The arrangement not only
saved the oil used to fire the boilers but also gave the plant staff time to
perform maintenance and repair work on the college’s heating system.

Results: The purchase and installation of heaters cost $14,000. The
savings in fuel oil amounted to $19,700 during the first summer the
boiler plant was shut down. The net return from the investment is
expected to grow year after year. ‘-

B Mars Hill College (Mars Hill, North Carolina} began a multiple phase
plan to make the heating system more efficier.t. In Phase ], the college in-
stalled individual thermostat valves on each radiator on campus. In
Phase 11 the college modified each furnace and replaced parts that had
caused the furnaces to operate at less than peak efficiency. In future
Phases 111, [V, and V, the college will replace a worn-out furnace, install
«additional building insulation, apply window glazing to the newer win-
dows, and replace all thesingle-pane windows.

Results: The total cost of Phases I and 11'(funded by F- grants,
some funds from the operating budget, and some donated labor and
parts) was $34,300. During the four years, 1975 to 1979, the altera-
tions made in these two phases of the plan have saved 77,500 gallons
of oil per year, valued at $78,000. .

W Middlebury College (Middlebury, Vermont) uses a new process for
burning oil in its central furnace. The process, called ‘Complete Combus-
tion Conditioner,” works by mixing water and the fuel oil in such a way
that the resulting chemical reaction as thémixture enters the boiler in-
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creases the surface area of the oil. This improves the burning process by
raising the burning temperature to over 3,000°F. and creates more

. cient heat while using less oil.

Results: In 1979 the. process reduced the oil used by the college by
70,000 gallons, saving nine percent. The college avoided oul-of-
pocket expense for new l:apnlare uipment by leasing the syslem from
the manufacturer for $615 a month.

@ State University of New York at Old Westbury (Old Westbury, New
York) rented two mobile boilers to provide for the hot water and the air
conditioning needs of the campus during the summer in order to shut
down the heating system for repairs. The rented boilers with on-off con-
trols to be Gsed as needed allowed the maintenance personnel to make
necessary repairs during the regular day and week shifts, thereby elimi-
nating overtime wors. 5y the staff during the prime vacation seasen.

Results: Rental cost for the two boilers for three months was
$31.000; savings during that period were 99,000 gallons of feel oil
and 322,000 KWH of electricity.

~

@ University of Maine at Bangor (Bangor. Maine’ installed self-
controfled valves on radiators, a timer that operated the boiler on a
60-minute on-off cycle, and a high limit” thermostat in two old buildings
where the oil consumption was very high, using about one gallon per
square foot of floor space. When the buildings were occupjed the timer
permitted the boiler to operate only when the outside temperature
dropped below 60°F.: when the buildings were not occupied the boiler
operated only when the temperature dropped below 25°F. The thermo-
stat shut the boiler off whenever the interior temperature rose above
70°F. -

Results: The oil consumption in these buildings was reduced by 20
percent. Based on fue! prices in the spring of 1980 the university esti-
males the cost of the praject will be recovered in less than two years.

@ University of Maryland (College Park, Maryland) usﬁlh"lrim controls”
and an “oxygen analyzer” to improve the efficiency of the fuel combus-

* tion in its boilers. Trim controls regulate the amount of air sent into a

boiler to insure the complete burning of ihe fuel: an oxygen analyzer con-
tinually analyzes the exhaust gases from boilers to determince the most ef-
ficient air-to-fuel ratio, which varies constantly. Working together, the
two devices provide the pro}er ralio of air-to-fuel needed for the maxi-

mum efficiency of the boilers. »
Results: The trim controls and oxygen anal ,rzer cost 543 000. Boiler
efficiency increased by five percent. ,\
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@ University of Tennessee at Chattanooga (Chattancoga, Tennessee) re-
moved two gas-fired boilers which were ir. poor condition, using exces-
sive amounts of fuel. The boilers were replaced with water-to-steam heat
exchangers which were tied into a high temperature water system that
served 60 percent of campus heating needs. That system used fuel oil for
the water-to-steam conveérsion. By combining the two systems, e uni-
versity can now use either gas or oil to power us main steam heating
operation. ’

ults: The conversion cost $207,000 and has resulted in an annual
ing of $37.000. The entire investment is expected to be recovered
ithin five to six years.

B Wellesley College (Wellesley, Massachusetts) installed an oxygen
analyzer to give proper air-to-fuel ratio readings for three main boilers.

Maintenance staff used the readmgs to make manual air and fuel adjust-
ments.

Results: The cost of equipment installed by in-house staff amognted
to 85,000, The efficiency of the boilers was increased by three per-
cent. Savings amounted to $45,000 during the first year.

@ Wesleyan University (Middletown. Connecticut) altered its heating
system which had been designed originally to operate in excess of campus

needs in order to allow for future campus expansion by (a) installing -

economizers, devices to recover the heat wasted from boiler chimneys:
(b} using the recovered energy to preheat the water used by the boilers to
produce sfeam heat; {(c) replacing a large steam-run chiller with one¢ run
by electricity; (d) installing small satellite boilers on campus to provide
hot water needed during the summer, making it possible to shut down the
central boilers during that period: {e) installing valves to reduce the pres-
sure used to send heat to the various buildinks on campus: and {f) install-
ing a water softening system to reduce the formation of clogging sludge in ,
the boilers. a common cause of boiler inefficiency.

Results: The alterations cost $322,000. Duning the first year of oper-
ahion, consumption of fuel oil dropped by 6,700 barrels, saving
$120.000. The cost of the alterations is expected to be recovered in
two to three years.

"
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IDEAS ON

Using Energy That Would
Otherwise Be Wasted

The Problem

The heating, ventilating. cooling. and lighting arrangements on college
and universily campuses were installed when energy was cheap and were
not designed to interact with each other as a total systemn. As a result, a
good deal of the energy created is usually wasted through the exhaust,
ventilating, and draining steps of the physical plant operation. Sybstan-
tial amounts of this energy can be captured and reused, reducing’thereby
the use of conventional fuel. Heal exchangers, devites used to recover
some of the wasted energy, are effective but are not designed to take ad-
vanlage of all the energy recovery possibilities available on a large cam-
pus. ,

The Challenge . . .to create imaginative ways of using every energy-

producing operation on campus to serve as an alternative source of

energy. and o develop the most economical methods of recovering

energy.

The ldeas

@ Clark University {(Worcester. Massachusetls) is recovering energy that
would otherwise be wasted by constructing a power plant that will use
the process of cogeneration {the simultaneous production of electricity
and steam) to become virtually self-sufficient in electricity production,
and will meet a ‘major portion of the campus needs for heating. Because
the plant is Jdesigned to produce more electricity than the university will
require, a local utility company has agreed to purchase the excess power.
The university’s power plant will be a demonstration model of an inte-
grated energy system. will be used for energy research. and as a labora-
tory for high school students and members of the communitl. 8

Results: The power plant will be completed and in operation in
1981. The plant is expecled to cost $2.1 million of which $1.2 million
was financed by a low interest Department of Housing and Urban
Development (HUD) loan. Additional support came from the
Department of Energy.
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% Drexel University (Philadelphia, Pennsylvania) found that its physical
edqcanon center used great amounts of hot watet in the building’s faun-
dry and in heating the swignming and diving pools. At the same time,
drinking water was used to cool the hot water released from the laundry
heating system so that the temperature was sufficiently low for the water
to be sent down the sewer without damaging the pipes. To make better-
use of the heat that was being wasted in this process, the university ve-
routed the hot water from the laundry heating system to the swimming
pool.heating system, where it maintained the 360,000 gatlon swimming
and diving pools at a constant 80°F, temperature, and was then cool
enough to be discharged safely into the sewer.

Results: The project cost $28.400. Savings amount to $11,200 each
year, with an expected payback of the investment in 26 months,

B University of California at San Franciscé (San Francisco, California)
uses cogeneration, the simultaneov, production of useful electrical power
and heat, in its medical center to recover and use steam heat that would
otherwise be vented. The hospital requires three steam-run generators to
produce electricity 24 hours per day as a source of emergency power. Al-
though essential for emergency standby purposes, the power system was
wasting both the electricity it produced and the steam heat released
the generators. The cogeneration process recovers wasted steam ang uses
it to provide most of the hieat required for a number of buildingg negr the
hospital, turning a necessary but energy-wasting electric powersdurce
into an effective heating conservation project.

Results: The project cost $247,000; annual savings in heating costs
are $87,000, giving'the project a 2% year payback period.

*

B University of New Mexico (Albuguerque, New Mexico) recovered
heat previously lost to the atmosphere when steam producing boiless re-
leased hot gases from their firing operation. A heat exchanging system de-
signed by a faculty member in the mechanical engineering department
captured the heat from the gases to raise the temperature of the water
used by boilers to produce steam. This “free heat” reduced the amount of
natural gas required to run the boilers. By using its own resources to re-

/ cover the wasted heat, the university saved enough through in-house de-
sign, indtallation, and operation %0 construct two heat exchanging
systems at the cost of purchasing one commercial system.

Results: The cost of constructing and jnstalling in-house two heat
exchanger systems was $72.000. The s&Viigs amoumed to $81.000,
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@ University.of Oregon (Eugene. Oregon) operated a large chiller system
that provided cold water used to lower the temperature of the hot water
released from the central power plant and heating system. In order to pre-
vent heat damage to the piping system, the water had to be cooled before
being sent into the sewer. The university took advantage of its water
rights to a nearby stream by directly pipi er naturally cooled to
40°F. during the winter through a series of leansing Yand filters into its
chilled water unit. completely bypassing the chilling process. The temper-
ature of the water from the stream is low enough to reduce the, heating
system waste water to a safe level. By using the "free cooling”, provided
by the stream water, the university is now able to shut down the chiller,
operation for the seven months from October through April.

Results: The piping and filtering system cost $25,00Q: closing the
chiller saved $100.000 during the first £~ en months of operation,

& @ Univessity of Rochester (Rochester, New York) developed a heat re-
covery system through which extremely hot, uncontaminated water dis-
charged from distilleries in science laboratories is collected in storage
tanks and pumped*into the ddmestic waer su when hot water is
needed. In the past. tap water had been brought intp the laboratéries to
serve as a coolant for the distillery process and"Whs then run into the
sewer with a 120°F. temperature, Since starting the heat recovery system,
the university has reliecre mainly on reclaimed water for its domestic hot

water needs.

Results: Initial installation costs amounted to $21,900, the annual
savings amounted to $17,000, giving the project a16-month payback
period.

As indicated elsewhere in this handbook (see index after the appesn
dices) a number of other colleges and universities have worked out ar-
rangements to use energy that would otherwise be wasted, including the
following:

e Cornell University (Ithaca, New York) which recovers and uses
heat from the ice rink refrigeration compressor to he at the domes-
tic hot water needed in the ice rink locker :com.

¢ Mount Holyoke College {South Hadley, Mass.i;husetts) which re-
covers and .es heat normally wasted by an underground steam
system to heat the campus greenhouse.

¢ Princeton University (Princeton, New Jersey) which uses heat giv-
en off by a computer system running 24 hours a day to heat build-
ings adjacent to the building in which the equipment is located.

* Rockefeller University (New York, New York) which recovered
enough heat escaping from exhaust systems to heat two major
buildi ngsduring the winter. )

-
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* San Francisco State University (San Francisco, California) which
captures and yses heat wasted by kitchen stoves to heat the dining
hall:

* University of Missouri {Columbia. Missourt) which uses the waste
heat from its research reactorfacility to heat adjacent buildings.

* University of New Mexico (Albugquerque, New Mexico) which
uses coils to recover heat previously lost through central plant
flues. These coils were designed. built, and installed by an engi-
neering professor at a fraction of the commercial cost.

k¥]
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IDEAS ON

Saving Energy by
Improving Lighting Practices

The Problem

Lighting systems on most college and gniversity campuses were designed
when energy was cheap; they waste gnergy by providing excessive light-
ing on both the inside {in classrooms, laboratories. halls, athletic facili-
ties. etc.) and the outside (streets, sidéwalks, parking areas, etc.). Some
specialists say that 50 percent of the total energy used on campuses to
provide all lighting, heating, cooling, and ventilation needs could be
saved by the more efficient use of lighting. Energy can be saved in the de-
sign and placement of the lighting, in the selection of the type, power, and
number of lights used, and by the regular maintenance of lighting and fix-
tures.

The Challenge  to change existing lighting sy =2ms on college and
university campuses to provide lighting at lower cost while (a) c..
tinuing to preserve an adequate standard of visual comfort and sate
ty for students, faculty, and other campus personnel; (b} continwng
to meet the aesthetic goals of the architect’s design: and (¢} minimiz-
ing the cash investment in new equipment.
.|

The ldeas

@ Berea College (Berea, Kentucky) wanted to save electricity throughout
the campus. The college also wanted to maintain the special lighting ef-
fects that are part of the hbrary building’s design. At the library, energy
saving Fluorescent tubes were combined with 44-watt adapters and used
to replace incandescent lamps. On other parts of the campus, 22-watt
adapters were combined with fluorescent tubes to replace incandescent
lamps.

Results: The adapters and fluorescent tubes worked together to save
225,000 KWH of electriaty per year. Installation costs were $7,100
and resulted in annual savings of $7, 400. Payback was achieved dur-
ing the first year

B California Institute of Technology (Pasadena. Cahfornia) has been
able to save electnicity by inserting a “phantom tube” —the invention of a
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Caltech professor. The tube completes the circuit in a two-tube fluores-
cent light fixture, permitting the remaining tube to operate normally, but
reducing the power requirement of the'fixture by the amount previously
required by the second tube. Industry and other colleges are now using
the phantom tube.

Results: The campus uses 3,300 phantom tubes and saves 1,060
KWHs of electricity a day.

9 Lafayette College (Easton, Pennsylvania) encouraged two engineering
students 1o experiment with using capaciéors (a device normally usedin
wiring electrical systems) to reduce the number of fluorescent lights used
on campus but still provide an effective, efficient level of lighting. The
capacitors, although not originally dedigned for fluorescent fixtures,
work with minor alterations, taking about five minutes for each adapta-
tion and installation. With a capacitor each fluorescent light operates
with one of the twu wbes, resulting in 50 percent less energy use.

Results: Initial costs were $4,400, with nine percent of energy saved
in nine buildings. Savings were $12,000 during the hrst year of
operation.

B Lake Forest College {Lake Forest, lllinois) will save energy and reduce
electrical costs without adversely affecting the study atmosphere by using
44-watt circular fluorescent lights which produce the same amount of
lighting as 100-watt incandescent light bulbs. Fixtures that take the place
of two or three incandescent bulb ceiling fixtures are being installed
throughout the campus without additional witing costs,

Results: The college is in the process of installing 1,500 lights. Data
on cost and energy savings will be available in 1981.

B Mohawk Valley Community College (Utica, New York) purchased
plug-in wireless remofe control units normally used for small appliances
and lighting and installed them in individual office complexes. This
solved the problem of running the lights excessively because their on-off
functions could be ¢ontrolled only at the main plant: installing individual
room light switches was too costly. The remote control units make it |
possible to turn lights on and off within individual office complexes or at
the main plant.

Results: The wireless units have reduced lighting use by 50 percent.

At $15.00 per unit, the college expects payback to be reached in eight

months. The initial costs were $4,000.
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* B North Dak<ta State School of Science (Wahpeton, North Dakota)
found many campus areas were overlighted. By removing bulbs, the
_ school reduced lighting by 50 percent in all hallways and 20 to 50 percent
in most classrooms. “Please turn off lights” |abels were applied to wall
switches, and 24-hour lighting was restricted to safety and security needs,

sResults: Data were not available on the annual amount saved. v

B Susquehanna University (Selinsgrove, Pennsylvania) reduced ifs light-
ing use by disconnecting 756 fluorescent tubes and their fixturest energy
saving fixtures are being routinely installed for remaining flucrescent
lighting. Over 190 incandescent fixtures were replaced with fluorescent
fixtures. Parking [ot fixtures were changed to use low energy high pres.
sure sodium lamps; walkways are lighted by incandescent lamps.

Results: The college saved $46,000 in electricity use the first year o
operation and $29,000 during the second year.

@ University of Chicago (Chicago, lllincis) uses a two-circuit timer in
classrooms to time and partially cut off lights after the end of a class. The
two-circuit timer is silent and, unlike other timers, shuts off only half the
lights to allow time to leave the room or reset the timer before it shuts off
the remaining lights.

Results: No adverse comments from students or faculty have been
reported. Energy savings have not as yet been calculated.
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IDEAS ON

Saving Energy By
Improving Ventiiating Systems

The Problem

Ventilating systems are costly. both in dollars spent and in energy used,
but are necessary o circulate fresh air. heated air, or cooled air inside col-
lege and university buildings to maintain the inside temperature and
humidity at comfortable levels. Building standards and health codes re-
quire ventilation to provide fresh ajr to remove smoke, dust, noxious
smells, and chemical gases from rooms and campus laboratories.

The Challenge. . .10 save on energy and to reduce costs by adjusting
or changing the ventilating system without sacrificing comfortable
room temperatures, the necessary fresh air flow. and an appropriate
level of humidity: and to do so without spending substantial sums on
new construction or equipment. _
o

The ideas

@ Marquette University (Milwaukee, Wisconsin) found that the heating
syslem inits large main library was uneven—interior rooms were 1oo hot
and exterior rooms too ¢old. To compensate for this uneven distribution
of heat and also to conserve energy. the staff developed a plan involving
turning off heat in the interior parts of the building and using ventilating
fans to send heat to the exterior portions of the building as needed. Oper-
ating time of the ventilating fans was adjusted to supply more heat as the
need for heating increased in the winter and to reduce the amount in the
spring as the need for heat decreased. The plan also involved making
periodic temperature checks throughout the building, and by mangglly
adjusting lemperatures if required.
Results: No installation costs were invelved. The plan saved
$22,000 in steam heat and $6,200 in electricity, for a total savings of
$28,200. An added benefit was an improved humidity level in the
building.

B Missouri Western State College (St. Joseph, Missourt) has a totally
electric campus. Room heating vents are located in the ceilings, making it
difficult to maintain even room temperatures; for example, floor temper-
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atures were 57°F. at the same time that ceiling temperatures were 65°F.
Only by the college’s increasing the temperature settings and using more
electricity, could rooms be heated to a comfortable level. However, ceil-
ing temperatuges were still higher than those on the floor. The college in-
stalled flexible ducts above the ceilings to capture the heat where it
entered the room. The ducts were run down the sides of the walls and an
elbow attachment directed the air outward into the floor level of the
room. Installation of the ducts made it possible to reduce fan speed by 30
degrees and further reduced electrical use.

Results: Slower fan speeds provided more even room heating and

saved energy. Installation costs were $840. Within three months of

gperanon the prolect saved 24,870 KWH of electricity valued at
1,500

; . )

@ Olivet College (Olivet, Michigan) found that the Mott Academic
Center (a large, totally sealed building. air conditioned year-round) is oc-
cupied by only a few faculty and staff members during the month follow-
ing graduation (mid-May to mid-June} and the two weeks preceding the
fall quarter. During these periods the outdoor temperature is usually
pleasant and there'is a greater need for ventilating than for cooling the
building. The college installed 16 awming-type windows that can be
opened to ventilate the building for the six weeks, during which time the
air conditioning can be'shutdown.

Results: The inftial investment in the new awning-type windows
was $3,500. The savings per day when the air conditioning was shut
down amounted to $196. or a total of about $6.000. The entire
investmen? was recovered in about three weeks.

@ University of California at San Diego (San Diego, California) found
that decreasing the incoming air supply in the ventilation system by 40
percent could reduce the electrical energy used by 75 percent without
reducing comfort. The fans had been operating at a constant rate round
the clock and could not be adjusted or controlled. The university replaced
existing single-speed fan motors with two-speed fan motors, which made
it possible to adjust the speed or shut off the ventilating fans.

Results: The total cost of replacing fan motors was $100,000; annual
savings have amounted to $187.000.

@ University of Louisville (Louisville, Kentucky} reduced the speed of six
large fans by 20 percent. providing an air flow reduction of 20 percent.
The fan speed alterations were made gradually and with daily tempera-
ture and humidity checks to insure comfortable room temperature and

ventilation.
46
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Results; The modifications cost $200 per fan, a total of $1,200 for
the complete project. First-year savings amounted t0$41,900,

@ University of Michigan {Ann Arbor, Michigan) found that a variable
volume air system was an efficient way of ventilating a new building ad-
dition; rooms were more comfortable and energy costs were lower. After
comparing the new system with the one being used in the main portion of
the building, the university decided to convert the entire building to the
variable volume air system,

Results: During the first three months of operation, the new air sys-
temn saved $65.000. Installation costs were $250,000, ~

.\Wayne State University (Detroit, Michigan) found that many labora-
‘tories in the chemistry building were in use as few as 10 hours per week,
but were receiving continuous ventilation service. The university is in-
stalling a variable air control system that will provide minimum air flow
during unoccupied periods, normal air flow when a room is not being
used as a laboratory, and maximum air flow when the exhaust hoods are
in use to remove chemical odors, etc.

Results: Although the project has not been completed. annu.ﬂ?’ner—

+ gy savings aré expected to total 70,000 BTUs per square foot of
building space and to achieve savings of $90,000 per year with a two-
year payback on the investment. \

@ Williamsport Area Community College (Williamsport, Pennsylvania)
found that during the winter warm air in one of its greenhouses was not
circulating from floor to ceiling or from front to back. Insulation was ap-
plied to the doors to.cut down drafts, but the real savings occurred when
the heaters and ducts were relocated on the floor level. Ventilating regis-
ters were placed within the duct work so that the hot air was blown under
the plant beds.

Results: The project cost $4.069; 1,888 gallons of fuel oil were saved
during the first six months of operation, Annual savings are expected’
to total $3,000,

pe
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IDEAS ON

Saving Energy by
Improving the Efficiency of
Water and céo}lng Systems

A persistent and Sometimes expensive problem on college and i'niversity
campuses is to provide air conditioning or chilled air to buildings which
have different cooling needs (for example. kitchens all the time, labora-
tories and classrooms during the summer, and rooms in sealed buildings
in all seasons). When energy was cheap, providing air conditioning and
chilling to meet these various needs was no problem. Now the goal is to
provide cooled or chilled air or water as cheaply as possible without put-
ting additional strain on the electrical systems generally used to power the
chilling and air system.

The Challenge . .to reduce air or water cooling needs on college and
university campuses in any way possible to lower the cost and reduce
power consumption.

The ldeas

8 Clarkson College of Technology (Potsdam, New York) tied its chiller
into an existing heat sink where water used by the steam heating system is
stored when heating is not needed. A heat sink has the capacity to store
and matintain water at high or low temperatures. The chiller was used to
cool the water to 45°F. and it was then circulated throughout the building
to provide air cooling. By using the heat sink to maintain the cold temper-
ature of the water, the college was able to shut down the chiller for per-
iods of time. When the water temperature rises and reaches a temperature
of 65°F.. the chiller is started once again to bring the water tpa 45°F.

temperature. b}
Results: The project saves 900,000 KWH of electricity valued at
about $36.000 a year.

B Ohio State University (Columbus, Ohio} installed a nevvs rotating high-

speed electric chiller for air conditioning a large pharmacy building which

housed many research laboratories and required 24-hour energy service.
Q
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The electric-run chiller replaced an inetiicient and costly steam-run chiller
that used natural gas for fuel. .

Resuits: The total cost of the new chiller was $104,000. Savings dur-
ing the first year of operation were $35,000 and the investment is ex-
pected to be paid back withinthree years.

@ Tuskegee Institute {Tuskegee Institute, Alabama) found it uneconomi-
cal to cperate jts large central chilling plant to cool only the hospital and
the computer building during the 75 days whe" the rest of the campus no
longer needed air conditioning. To supply cool air to the hospital. thein-
stityte reactivated two independent chilling systems that had been shut
down when the central ckilling plant was installed and connected them
ith the hospital. A self-contatned air conditioning unit was installed in
the computer center. These steps made it possible to shut down the main
chiller plant for the summer.

Results: The project cost $4,700 and saves $38,000 a year.

@ Univeysity of Colorads Health Science Center (Denver, Colorado) has
a power plant that uses the exhaust steam from electricity production to
operate the heating and cooling units. In spite of this efficient method of
energy use, an energy audit indicated savings could be increased if the
chiller operation could be shut down for a period of time. The university
purchased and installed two small chiller systems for areas requiring
year-round cooling. The chiller in the central power plant was then shut
down for five montns during the winter months when air ¢ voling was not
needed.

Results: Data will be available in 1981,

@ University of Louisville (Louisville, Kentucky} measures both the in-
coming water for its cooling system and the waste water going into the
g swer The local utility company bills the university for the amount of in-

coming water and the amount going into the sewage system. Because a
good deal of water evaporates in the cooling process, accurate water
measuring guarantees that the university is billed only for the amount ac-
tually used for both services rather than for an estimated amount.

+Results: The meters cost $2.000. Savings were $1,600 the first year
and $1,800 during the second year of ﬁzion.

@ University of Pennsylvania (Philadelphia. Pennsyhvania} rajsed the

temperature level of its buildings by six degrees during the summer with-
out reducing comfort.

Results: The university saved 51?0.000 in one summer season.
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W University of Texas at Austin (Austin, Texasjpiped water used for
cooling 20 small refrigeration units on campus together with water seep-
ing in from the ground (under boilers and in tunnels¥into a system which
pumps the water into cooling towers for reuse. Botn energy consumption
and operating costs were saved by this system: otherwise the water would
be wasted and sent down the drain.

Results: The initial investment including installation of piping and
labor was $29.200; the annual operating cost is $720; annual sa%ngs
amount to $62,000; the water saved each year (by not having to be
purchased) amounts to 48 million gallons.

@ University of Wisconsin at La Crosse {La Crosse, Wisconsin) made
energy conservation a priority when it remodeled an old campus build-
ing. A cooling system using chilled water produced in an adjacent build-
ing was installed in the otd building. Because the building was used for
different purposes, and had different air cooling requirements, valves
were installed to direct, limit. or block circulating cold air, based on the
cooling needs of the roors, with classroom areas being cooled only when

used. Timers were added to restrict cooling to other areas only when the

rooms were occupied.”

Results: The project expects to produce savings of 80 percent over
the conventional system used before the remodeling.

B Wellesley College (Wellesley, Massachusetts} was wasting energy and
maintefiance costs in its chihed water plant. Six open cooling towers as
well as the cooling condensers were being clogged by a bacterial fungus
growth; the water in the towers was exposed to the sun which promoted
the fungus growth. An open pan which collected water before it was sent
to the condensers was covered, preventing exposure to the sun. Three
pumps were installed to circulate the water through a two-stage sand and
limestone fiiter which further 1educed clogging from the fungus growth.

Resufts: The installation costs were $4,000 and produced annual
savings of $30,000; the payback period was approximately one
month.
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'IDEAS ON

- Saving Energy by Monitoring and
Controliing Heating, Lighting, .
Ventiiating, and Cooling Systems

The Problem

—
Some.of the energy used by the heating, lighting. ventilating, and cooling -
systems on college gnd university campuses could be saved by monitor-
ing énd\conlrollfhe temperature, output, and operating time of the
energy systems. The problem is how to do this within the limitations of
the funds available and still provide a comfortable building climate.

The Challenge (o improve the efficiency of the heating, fighting,
and cooling systems by creating a monitoring or control device or
plan that works.

The ideas *

B Allegheny College (Meadville, Pennsylvania) installed an in-house

constructed building temperature contro! system in 28 of its 31 campus
a buildings. Designed by an energy management firm. the system controls
. - . . indoor thermostat.settings for daytime use, indoor night and weekend
setback thermostat settings, jndoor vacation setback thermostat settings,
and an outdoor air cutoff. The controls brought energy reductions and
comfortable room temperatures lo the large campus which has a variety
of buildings and heating systems.

Results: Installation costs were $15,000. Natural gas consumption
was reduced by 27 percent and savings totaled $45,000 for a four-
month operating period. Annual savings are expected to reach
$80.000

B Chatham College (Pitisburgh, Pennsylvania) needed to monitor and
regulate the 50 separate boilers on campus and felt it could not invest in a
compulerized control system. The college assigned a work-study student
to mantain weekly logs. recording temperatures at 200 locations oncam-
pus as well as the temperature of the hot water in each building. This
manua) system required no additional trained staff and provided the
maintenance director with a regular writien record from which to identify
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.. and control building temperature fluctuations. Within five weeks the
% system helped to reduce overall average building temperatures to within
two degrees of the federal guidelines.

Results: Implementation cost amounted to $50, the reduction in
energy use during the first six months was 15 percent. and savings
amounted to $10,000. The payback period was only one or two
days. The college feels the program is particularly successful because
cooling system adjustments can be made by using the heating system
temperature log as a guide.

@ College of the Holy Cross (Worcester, Massachusetts) installed heat
timers to control the flow of heat to nine dormitories. Heat timers,
weather-actuated controls that automatically regulate indoor heat ac-
cording to the sutdoor temperatures, were mstalled inand regulated from
the main power plant.

Results; At about $1.000 per dormirory, the total project cost
$9.000. Energy costs have been reduced by 40 percent and annual
savings are about $110,000.

@ Gulf Coast Community College (Panama City. Florida) installed mag-
netic tape meters in each of its 13xampus buildings. The meters give con-
tinuous electricity use readouts every 15 minutes: peak kilowatt use with-
in each 24-hour period can be identified from the readouts. The college
was able to pinpoint its high use areas and times and make energy saving
adjustments based on the meter readouts.

Results: The meters. provided by the local power company, were in-
stalled by the college maintenance staff. Energy consumption has
been reduced by 33 percent and savings totaled $9.300 dunng the
first two months.

@ Lyndon State College (Lyndonville. Vermont} employed a full-time
energy technician to perform many of the temperature control, adjust-
ment, and monitoring tasks that would be handled by a more costly com-
puterized energy management system on a large campus.

Results: Energy consumption was reduced by 26 percent.

@ Oregon State University (Corvallis, Oregon) found a largs laboratory
and research building used an extensive amount of energy. In order to re-
duce energy consumption. the university developed a “Projected Effec-
tive Temperature™ (Project P.E.T.), which is the single temperature that
most closely approximates the wide range of outdoor conditions that
could affect the heating or the cooling of a building during a given day.
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P.E.-T. compares the actual minute-by-minute temperature in the
building with the predicted outdoor temperature for each day (baséd on
averages of past years). If the comparison shows, for example, that cool-
ing will probably be needed sometime during tive day because the air will
be warming up, the heating system is not turned on.

Results: By using either but not both the heating and cooling system
in oneday, allowing the air temperature level in the building to float
within greater lignits, and installing individual controls on all exhaust
hood fans so that they can be turned off when not needed, the uni-
versity saved S4 percent of the energy previously used. The initial
cost of the project was $13,200; the total energy savings the first year
were $54,900,

B University of Connecticut (Sturrs, Coriecticut) uses thermal labels
which change color when heat is being wasted as a low cost method of
monitoring the 40,000 steam traps in the campus heating system. A faulty
steam-trap, which separates the steam from the waterin a heating system,
can cause heat loss amodnting to $150 per year and, undetected, can
waste energy for the seven years of its expected life. The university be-
lieves that at any one time one-seventh of al] the steam traps in the
heating system will be faulty. Although the high temperature sensitive
labels were intended by the manufacturer for use on electronic equip-
ment, they serve the college as a quick detection device.

Results: After six months of operation and an initial cost ot $300 for
the application of 2,200 thermal labels, the university estimated sav-
ings at $4,600, with a two-week payback period. Full implementa-
tion of the idea is underway and is expected to yield $50,000 ip an-
nual savings. )

% University of Delaware (Newark, Delaware) felt in 1976 that the capi-
tal cost of a computerized energy management system was beyond the
capacity of the then current budget, and locked for a temporary way to
reduce energy costs. The conclusion: 40 percent of the temperature con-
trol and start-stop functions provided by a computerized system could be
done manually; and savings would be substantial if the staff concentrated
on buildings whese eftergy use was high (39 out of the 113 buildings on
campus). The activity. "Operation Bootstrap,” employed ten persons act-
ing as “energy controllers” {five daytime, five at night). Their salaries
were charged against the gross savings of the project.

Redhlts: The gross savings in energy during the first two years (1977-
78 and 1978-79) amounted to $570,000. The cost-of the energy con-
trollers and the energy consultant for the project was $205,000. The
net savings from the first two years, $302,000, were placed in a re-

]
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serve account which is now being usedto finance the first phase of an
automated energy-control system in nine bulldm.gs where the energy
use is high. The manual system will continue in other buildings so
that futute sawngs can be used to extend :he automated system.

" @ University of Maryland (College Park. Maryland) installed a radio-
operated central control system to control the on-off functions of the
campus security and “parking Jot ughts Although the lights could be con-
led by timers for normal operations, manually controlled adjustments
still needed for holidays and vacations. the pericds of the most
| use of lights. The radio system adjusts the operating time sched-
e daily llghtmg needs with the university’s not having to go to
of extensive rewiring,.

T1'|e radio control syslem cost $12,000 to :nstall and began

¥ -

@ University of Pittsburgh (Pittsburgh, Pennsylvania) made several
energy system adjustments 1o control the use of energy in its 14-siory
engineering building. Lighting was reduced by 50 percent; seven primary
fans were adjusted to provide 25 percent less air flow; chillers were shut
down during the evening from April to October: all fan systems were shut
down seven days a week between 11:00 p.m. and 7:00 a.m. except during
very warm: weather: light switches were installed in offices and labora-
tories to provide local on-off contral; and a small new chiller was in-
stalled to serve the few areas requiring continuous air cooling.

Results: The project reduced enetgy ‘use within the building by 1l
percent and saved $160.000 during thedirst year of aperation.

-
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IDEAS ON
Saving Energy by improving

.Building Insulation and
 Reducing Air Leaks

The Problem

Nearly all college and university buildings have one common problem—
some of the air inside the building leaks out and some of the air outside
the buildirg leaks in. Not only are heating and cooling wasted, but addi-
tional fuel is used in an effort to stabilize the room temperature. Solving
the problem of air leaks is made difficult by the fact that some of the
buildings are designed in a way that prevents the use of the more common
insulation techniques or materials. Also. the most cherished and aesthetic
parts of some newer buildings {such as a large expanse of windows, large
lobbies, or high ceilings} usually waste a good deal of energy.

The Challenge  to improve the heat retaining qualities of buildings
on college and university carnpuses and to reduce the energy wasted
through leaks while at the sarne time providing comfortable temper-
atures for faculty, staff, and students and preserving the design and
aesthetic quality of the various structures,

L ]

The Ideas

@ Connors State College (Warner, Okiahoma) created a cheap insulating
and burlding mater:al by muxang locally abundant, often free, waste prod-
ucts of sawdust and hme mixed with cement. This insulation material is
fire-retardant and insect-resistant «nd can be of great benefit to residents

" inthe economically depressed area surrounding the college. The college is
testing the material by making it into wood-framed panels to cover two
mobile student housing units, typical of local housing. The college is also
testing the tnsulation on a campus building ma.e of stone.

Results: Costs to construct insulation panels for one student housing
unit were 5400 Fuel consumption has been reduced by 60 percent or
a savings of $500 on the annual heating cbsts of $750 per housing
umit The payback perrod 15 eight months

B Cornell University (Ithaca, New York) used a combination of two
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methods to insulate housing units for married students. Because the

buildings are single level apartment units constructed of brick over

masonry block and have no atlics, standard insulation methods were not

possible. One and one-half inch thick spray-on urethane foam roofing in-

sulation was applied to the roof, and urea formaldehyde foam was in-

jected into the two inch cavities between the brick outer wall and the
' masonry block.

Resulls: The two insulating methods reduced fuel costs to the stu-
dent lenants by 30 percent. saving $110 per season on an average
$30¢ heating bill.

B Kansas State University’s University for Man (Manhattan, Kansas}
developed an education-demonstration project to provide consurmers
with a kit of ideas for do-it-y ourself window insulation designs. T he proj-
ect distributes brochures and information packets. conducts workshop
training programs and tours of demonstration homes, and teaches how
heat loss or gain can be controlled while preserving the original function
and purpose of the windows. The project developed thermal curtains, in-
sulated draperies, interior and exterior insulating shutters, sun shades and
screens, and window mounted solar energy collectors.

Results: The project has been providing instruction to students of
home economics and architecture and to low-income elderly persons
from the rural area surrounding the university.

B Mercy College ¢f Detroit {Detroit. Michigan) constructed a large
building with an auditorium and many health research laboratories two-
ti.irds underground to take advantage of the earth as a natural insulating
material. The exposed roof and wall areas of the building were heavily in-
sulated with rigid cellular glass and polystyrene foam board. Window
areas were reduced to a minimum and can be opened to take advantage of
natural ventilation. The only major expanse of windows was sloped to
take advantage of natural lighting. To prevent heat loss around the win-
dows. the college set them in zippered rubber gaskets. much like auto-
mobile windshields Each laboratory has its own individually controlled
heating and cooling system which makes the building even more energy
efficient.

Results: Thebuilding has not beeh in use for a full year, so pertinent
data are not yet available,

B North Dakota State School of Science (Wahpeton, North Dakota) has
several old rampus buildings with large expanses of single-pane glass win-
dows To rea ice heat loss, the school replaced all windows with double-
glazed windows less than one-half the size of the originals. The remaining
Dorllon of each window wascovered withan insulated panel.
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«  Results: Window replacements.and insulation panels cost $266,000.

Data on the annual savings are not yet available.

@ Philadelphia College of Art (Philadelphia, Pennsylvania) challenged
an energy management ¢lass to solve a real energy problem facing the vol-
lege. The class developed the idea of using inexpensive insulated vertical
blinds to cut energy loss through large single-pane glass windows. These
windows cover one-third of the college’s main building which had been
designed originally as an office building and had been given to the college
during the past decade. The blinds are mounted vertically on the inside
window ledges. The panels are lapped into each other to create a tight
sea). Each panel is on an independent swivel, however, to allow control
of the flow of outdoor light. The blinds can be produced in-house at a cost
of $80 each at the present time; thermopane would cost about $400 per
window.

Results: The blinds are expected to save 40 percent in heating oil
costs. When all 1,200 blinds have been built and instzlled, the total
cost of the project will be $96,000; $135,000 will be saved in fi.el oil
costs each year, and the payback period will be from nine to ten
months. However, blinds for only 60 windows were installed in the
1979-80 academic year because of budget limitations.

. / :
@ Post College (Waterbury, Connecticut) faced a costly replacement of

the roofs on classroom buildings when the college found that patching the
rcofs would no longer control serious water leaks. The college chose in-
stead a “trocal membrane” insulating system made of metal, urethane,
the trocal covering, and a two inch layer of gravel which is applied direct-
ly over the existing roofing. In addition to this double layer of roofing in-
sulation, the college applied additional ceiling insulation to produce max-
imum heat and cooling retention.

Results: The cost of insulating the three buildings involved was

$72,000 Fuel consumption declined immediately and cumulative

savings have amounted to $40,600. T he entire investment is expected
> tobepaidback in five years.

@ State University of New York Agriculture and Technical College
(Alfred, New York) insulated portions of the window areas by covering
them with one inch thick beadboard press-fitted into the window frames
and covered with plasterboard on the inside as a fire stop. The bead-
board’s exterior side is painted a color to conform with the buildifig’s ex-
terior and the internal-facing plasterboard is painted to complement or
match theroom's intérior.

Results: The estimated saving 1 52 cents on each dollar of insulation
cost, with the entire investment expected to be pard back in less than
1 twir years.
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@ State University »f New York at Buffalo-Amherst (Buffalo. New York)
found that an excessive flow of cold air between the ceiling and floor in its
new 40-building complex caused water pipes to freeze and stutlents to
complain about inadequate heating. A study showed the problem to be
the insulation which had been installed improperly or was inadequate at
building overhangs. By using polyethylene fcam strips and polyurethane
caulking to fill, insulate, and seal the overhang spaces. the university was
able to stop the Flow of cold air.

Results: The cost of insulation was $59,200. Savings amounted to
$140,000 a year, and the rooms are now comfortable for use by staff,
students, and faculty.

@ Tompkins Cortland Community College (Dryden, New York) wanted
to preserve the aesthetics of and visibility from the 33,000 square feet of
windows in its recently constructed campus buildings, but heat loss from
the windows had greatly increased electricity costs. While considering the
energy savings selution, the college decided to test several ideas and to
make the results available to the community and to other colleges. The
college is now testing reflective and insulating film designed to reflect heat
“inward., interior insulating shutters, fiberglass draperiés, and three differ-
ent window covering sheets made of plexiglass, polycarbonate, and
acrylic. Each sheet is a different thickness and is transparent to preserve
visibility. ‘
Results: The total cost of the project was $82,000. The college ex-
pects that the better insulation will cut electricity costs by 10 percent
and pay back the investment within five years.

~

8 University of Minnesota (Minneapolis. Minnesota) opened an under-
ground space center in 1978 to demonstrate the possibilities of a new type
of energy saving construction, that is. building underground using earth
as the insulation material covering 75 to 95 percent of the exterior walls
with a solar heating system worked into the exposed portion of the build-
ing. The center conducts studies on the possibilities of earth sheltering
construction, holds conferences, develops courses on the concepts, and
handles 200 requests a day for information on the techniques of earth
sheltered construction. The center is now an internationally recognized
resource.

Results: As a result of the center's work (with state funding), earth
sheltered buildings are now regarded as an energy efficient, environ-
mentally unobtrusive design for a home o1 office. The university has
begun the construction of a building which is 95 percent under-
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ground that when completed will house both the center and the uni-
versity's school of engineering. The center has demonstrated that an
unoccupied earth sheltered building using only a solar system for
heating can maintain a steadY internal temperature of 42°F. during
severe Minnesota winters.

@ Wellesley College (Wellesley, Massachusetts) was losing heat in its
residence halls through rotting wooden window sashes. The poor condi-
tion of the sashes made it impossible to open and close the windows, Heat
was also being lost through the roofs which had been built in an old New
England style of architecture that the college wished to keep. The college
installed thermal windows and attic insulation to selve the heat loss prob-
lem using a Joan from the Department of Housing and Urban Develop-
ment {(HUD) to assist in the financing.

Results: Fhe cost of installing 1,032 thermal windows was $382,000.
Savings amount to $27,900 a year with the entire investment sched-
uled to be paid back in ten years. The insulation which cost $55,000
saves $10,000 annually. and the investment js expected to be paid
back in five years.
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IDEAS ON
Using Solar Energy”

&

The Problem

How to capture solar energy in economicways which can be used in most
geographical areas at a time when everyone agrees that solar energy of-
fers the potential of providing a source of ehergy that: (a) is permanently
renewable, (b} does not depend on foreign supplies, (c) does not pollute
the air, (d) does not result in large quahtities of ydste materials which
have to be disposed of. and (e) does not involve extensive acquisition
costs. .

The Challenge . . . to figure out cost-effective ways of adapting solar
energy to the local climate-controlled heating and power needs of
colleges and univérsities; and to train professional specialists and
technicians in the newly emerging field of solar energy technology.

_—

N

The ideas

B Bentley College (Waltham, Massachusetts) set up a 320-panel solar
energy system that currently provides 60 percent of the hot water used by
720 students {n) two dormitories, with a third dormitory under construc-
tion soon to be tied in. Unlike most solar installations, this system was
mounted on the ground because it was $17,000 cheaper than adapting it
to irregular roof surfaces. The Jocation also provided greater aecessibility
for maintenance and provided for €asier‘adjustment to the angle of the
sun. In addition. the system could be tied into other buildings and in-
spected by students and the public. The collegealso uses the solar energy
system for classes and seminars. ;’ )

Results: The solar energy system cost $515,000 and produced the
equivalent of 602,000 KWH of energy for heating water the Ffirst
year. Savings in the first year amounted to $10.400. They are ex-
pected to grow each year over the 40-year life of-the system, and to
amountin the aggregate to $2.7 million.

B Bethany College {Bethany. West Virginia) is building a solar system
for the new Leadership Conference Center that will supply 44 percent of
the heating needed and 86 percent of the hot water required. The college
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has been designated by the Department of Energy as a national solar
demonstration site.

Results: The cost of the project was $188,400, a large part of which
came from the Department of Energy. Several months of operation
confirm that the college is realizing substantial savings, but annual '
data are not yet available.

@ Central Arizona €ollege (Coolidge. Arizona) uses two banks of solar
collectors, one of copper and one of aluminum, which have been designed
and constructed in-house to heat its swimming pool.

Results: An evaluation of each type of collector is being made td
determine which is the more effective. The total cost of the project
was $36,400. Previously the college had been spending $28.000 each
year to heat the pool with natural gas,

% Hamilton College (Clinton, New York) designed and constructed a
solar heated concrete block building near itg observatory to provide class-
room space for astrenomy students. The Building, with its long south-
facing wall lined with ten double-paned, glazed, and sealed windows,
demonstrates that a passive solar energy deﬁgn can work i in the cold and
cloudy climate of upstate New York.

Results: In 1977, the building including the solar energy features
cost $30.000 which was less than the cost of a similar building con-
taining a conventional electric heating system, Each year, 67 percent
of the heating comes from the sun; the cost of heating the building
from October to April has been only $120.

@ Memphis State University (Memphis. Tennessee) has designed and ex-
pects to install a system in its law library using solar energy along with a
chemical dehumidification process to control the high humidity (impor-
tant to prevent the deterioration of costly law books and to eliminate a
fungus growth on the walls of the library building}.

Results: Funding isexpected during tl-\;g 1980-81 fiscal year.

@ Mississippi County Community College (Blytheville, Arkansas) is
constructing a solar photovoltaic sfstem that will provide the electricity
for all of the college’s heating, cogfing, and lighting needs. Collectors will
. capture solar energy and solar,-6r photovoltaic, cells located on the col-
tectors will convert the solar energy into electricity. The campus has been
designed to yse all energy saving methods (natural ventilation, tree shad-
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ing, building design, insulation, and natural lighting) in order to be sure
that the solar system will be adequate.

Results: Construction of the solar photovoltaic system is underway.
When the system is completed the campus is expected to have a peak
energy demand of 4.75 watls per square foot compared with the nor-
mal peak demand of 7.2 walls per square foot for institutions of
similar size.

B Northwest Mississippi Junior College (Senatobia, Mississippi) is build-
ing a solar photovoltaic system that will provide all the heat and electri-
city needed on the campus without using any fuel oil or natural gas.

Results: Constructionis underway. Dala will be available in 1981,

8 San Jose State University (San Jose, California) is constructing a five-
story library building that will obtain most of its heat from solar energy
and most of its cooling from cold water collected at night. About 10,000
square feel of glass cut in horizontal angled panels will be located on the
library’s south wall to collect the sun’s heat and distribute it throughout
the facility. Venetian blind-type reflectors, located behind half the panels,
will send the sun's rays inside to special solar collectors used to heat
waler. The heated or cooled water will be run through pipes to a storage
area; and will be redistributed 10 provide heating or cooling as needed. A
special teature of the building design will be the use of interior lights to
suppiement the solar heating system, The library’s lights will be set in ceil-
ing channels coated with a reflective material which will increase the heat
from the lights and retiect it back into the room,

Results: Inasmuch as there will be no backup system for heating,
cooling. or ventilation, the sole energy expenditure for this building
will be for the electricity to run the lights and the small pumps used
to circulate the water in the system. Construction is scheduled to be
completed by July 1981. :

8 University of Southern California at Idyllwild (Idyllw:id, Calitornia)
has developad a pilot program to reduce the costs of growing food and
heating buildings at high altitudes in a four-season climate. A passive and
active solar systemin a grtenhouse‘provides energy Year-round to grow
food and heat buildings.

Results: With donaticns of potting soil, seeds, plants and other
muaterials, the university was able to construct the greenhouse at a
total cost of $3,000. The first year’s crop saved the university $500 in
food purchases. The crop in 1980 is expected to save $2,000 1o
$3,000. After some expansion of the greenhouse, crops are expected
to be'greater over the next two or three years,
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B West Virginia University (Morgantown, West Virginia) has made
energy-saving improvements on a 50-year old horfg to prove that older
homes can be redesigned o reduce energy use and maintain comfort with-
-out great cost or major reconstruction. The home is typical of many in the
university’s local community and is located on campus for easy access by
community residents. Low-cost energy conservation changes are being
undertaken in a way that will make it possible to inform and train low in-
come families on how to modify their own homes. When completed, the
home will include the following features: solar greenhouse, window box
solar collectors, awnings, insulated exterior walls, skylights, insulating
shutters, energy-efficient landscaping, and solar-assisted water heating.

Results: Data will be available in 1981,

63




' 13
IDEAS ON

Using Alternative Energy Sources
Other than Solar Energy'

“The Probiem

It colleges and universities could use effectively the various soutces of
energy that are alternatives to fuel oil. coal. or §as. they could reduce
their dependence on the oil coming from foreign sources and hold down
the cost of the power and energy used. Alternatives include wind power,
water power, sunlight', the heat produced by geothermal wells, or the
energy produced by burning wood or waste products.

The Challenge . to work out ways to harness the potential of alter-
native sources of energy. while making them generally applicable
and useable by modern technology, and at the same time reducing
the high installation and conversion (osts.

The ldeas

B Clarkson College of Technology (Potsdam. New York) encouraged
two faculty members to design a system for coaverting the central heating
plant to butn wood scrap instead of fue! oil. The conversion will lower -
fuel costs considerably cut pollution. and reduce the number of mainte-
nance personnel needed to tun the plant. Wood scrap, sawdust, chips,
shavings, and bark will come from local pulp mills, logging operations.
and furniture manufacturers, all located within 50 miles of the college; the
two largest sources are just 10 miles from the Clarkson campus.

Resuits; The conversion will cost $490,000 and the federal govemn-
ment has made a matching grant which covers one-half of the cost.
Energy savings will amount to $175.000mnnually. personnel savings
will total $25,000 a year The payback period will be 2.8 years, cut in
half for the college (because of matching funds} to 1,4 years,

#* Colby Community College (Colby, Kansas) developed a five-day
work'shop on alcohol fuel production to teach loca! farmers how to pro-

© Sular energy 1 written about in Chapter 12 of this handbook
+ Certiticate ot Achievement .
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duce gasohol from grain using small farm-sized stills. The workshop in-
cludes lectures, aspecially prepared textbook, video tapes, and hands-on
training in the laboratory.

Results: By summer 1980 Colby had conducted 17 workshops with
more than 1.000 participants. among them bankers. accountants,
college faculty members. business persons, engineers, mechanics.
andwelders. The U.S. Department of Energy called Colby a pioneer
in the field of alcohol fuel production, and invited the college to con-
duct training sessions for 40 of the programs that the department
supports,

Navarro College {Corsicana, Texas). North Dakota State School of
Science (Wahpeton, North Dakota), and 25 other technical and com-
munity colleges received $10.000 grants from the Department of
Energy to conduct gasohol production workshops to train farmers
and other persons,in their regions on how to produce and use alcohol
fuels ls,afely‘ Most of the workshops followed the Colby College
model.

@ Edison Community College (Fort Myer, Florida), using the services of
a retired pioneer in the development of wind-electric generating plants,
designed and constructed a 50-foot tower and wind generating system
mounted on the roof of the science building. The wind power is used to
charge a 32-volt lighting system donated by a local lumber and supply
store. The electrical work was done by the college’s electronics depart-
ment. Energy students study the system’s speed. wind direction. baro-
metric pressure. temperature. wind peaks and averages. The system at
peak performance can provide three kilowatts of electricity.

Results: The wind-electric generating system has reduced the col-
lege's use of gl and electricity. At the same time the community has
become more interested 1n energy conservation and the possibilities
of wind power. Plans have been made to construct and use wind
power plantsin the community.

@ Lincoln Memorial University {Harrqgate, Tennessee) uses geothermal -
heating from Cudjo Caverns. owned by the umiversity. to provide heat-
g to its historic Grant-Lee Hall.

Results: Annual savings are $22.900 and are expected to increase
with therising cost of energy.

@ Navarro College tCorsicana, Texas) 1s using geothermal heating to
provide hot water and heating to a campus buwilding as well as to the local
county hospital.

Q
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Results: Total cost of the project is $1 million which is funded 80
percent by the Department of Energy as a demonstration project.
The college expects geothermal heating to provide 90 percent of peak
heating load needs of the Student Union Building and about 50 per-
cent of the year-round space and water heating needs of the hospital.o

: ¢
@ North Dakota State School of Science (Wahpeton, North Dakota)
constructed a new power plant to hum locally available North Dakota
lignite coal, utilizing fuel oil only as a standby.

Results: The power plant, a model of local coal use, received state
funding assistance toward the $2 million construction costs. Annual
energy savings total 25 percent.

@ Oregon Institute of Technology {Klamath Falls, Oregon) is the only in-
stitution, of higher learning completely heated by geothermal water. The,
campus heating system receives 192°F, water from nearby Klamath Falls
and directs it through a series of heat exchangers in each building. As new
buildings are constructed, they are added to this system. The geothermal
heating system provides heat to 500,000 square feet of campus space and
is a showcase for many government, industrial, and civic groups. as well
as for individuals interested in convertmg traditional f uel heating systems
to geothermal heating,

Results: Operating costs for the geothermal system are $20,000 to
$25,000 a year; a conventional system would cost ab out $250,000 a
year.

“»

% Skidmore College (Saratoga Springs, New York) redesigned its heat-
ing plant so .1at it could burn 100 percent waste crank case oil instead of
fuel 0il, In order to make the plan work“the college added pumps and il-
ters to the existing fue system and located sources that could provide
600,000 gallons of oil a year. Skidmore also had to convince the sur-
»  rounding community that the burning of waste oil would not pollutéf the
local air. The college not only earned approval of the New York State De;
partment of Environmental Conservation for a constructiveidea, but also
gained commendation for removing from the area a large quantity of
waste oil which had been a troublesome pollutant of the rural watershed
either when used for dust control on rural roads or when dumped as a
waste product into landfills,

Results: The cost of converting the heating plant was $25,000; the
savings expected each year amount to $234,600; the college expects
the investment to be repaid during the first few months of the first
year of operation.

* Certiticate ot Achievement
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@ Talladega College (Talladega. Alabama) is experimenting with the
production of fuel alcohol or gasohol from the locally available kudzu
root; gasohol is usually made from corn and other grains having a high
carbohydrate level. The research will expand the base upon which gaso-

+ hol can be produced and will include the use of plant waste products. pine
straw, potatoes, and other regionally abundant plant materials.

Results:” By researching the possibility of making gaschol less de-
pendent on’corn and grains. the college expects to make gasohol pro-
duction economical and useful to more regions of the country.

@ United States Naval Academy {Annapoiis, Maryland) is conducting
studies of ways to harness the energy power of ocean currents. At the
present time no technological information is available on how to use this
source of energy.

Results: The first tests at the Naval Academy were successful; fur-
‘ther tests are being made.

United States Naval Academy (Annapolis, Maryland) researched. de-
ned, and constructed a “fluidized bed combustion” system to enable
institution to use the heat energy content of solid paper and cafeteria
waste products that would otherwise be dumped into a landfill. The sys-
™~ tem uses a closed tank in which the heat from burning solid waste is in-
creased by the pressure of incoming air. The tank is designed in a way
that burns waste products without releasing harmful pollutants into the
air. The system is used alongside the academy’s boiler operation and has
completely eliminated the costs of disposing of wastegigd.uei{’

Results: Installation costs were $584,000-5/ annual savings are
$108.000. Oil consumption has been reduced by six percent.

@ University of Maine at Bangor (Bangor, Maine! had a research engi-
neer on one of the university’s campuses design an auxiliary combustion
chamber, to be attached to existing boiler equipment, that could burn in-
expensive. locally abundant wood chips instead of oil. In order to com-
pare the efficiency of oil vs. wood chips as fuel, the engineer set up two
boilers, one with the new combustion chamber. side by side in one ad-
rninistration building. Tests showed that the greatest savings would be
from burning o1l during the spring and fall and buming wood chips dur-
ing the winter, wheri heating demand is h:gh and constant.

Results: The cost of the expersmental combustion chamber and the
use of a consultant was $18,000. The annual savings are estimated at
$6.000. Several other boilers will be converted by fall 1980. The pay-
. back period for the project will be two to three years.
Q
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@ Waynesburg College (Waynesburg. Pennsylvania) is conducting re-
search on how to tap the methane gas in coal fields under its campus with-
out harming the coal deposits. If recovered instead of being wasted. the
methane gas could greatly reduce the college’s use of natural gas. One
well has been drilled: extraction and distribution systems have been de-
veloped. The coilege has received support from various state agencies aad
environmental groups to expedite the research.

Resufts: The technology and experimentation needed to tap an'un-
used energy source js being developed: methane gas reserves in the
coal beds in the United States exceed 700 trillion cubic feet; and 225
miflion cubic feet of that gas is wasted into the atmosphere during
each day of mining operations.

As indicated elsewhere in this handbook (see index after the appen-
dices), a number of other colleges and universities are exploring the possi-
bility of using alternative fuels. Among these are the following:

* Delaware Technical and Community College (Georgetown, Dela-
ware) which is planning to install a wind turbine system that heats
water for the recreational complexand serves as a demonstration
project to students, faculty. and the community.

* Lincoln Land Community College (Springfield, Illinois) which has
installed 2 wind powered generator to provide a portio™ of the
heating needs of the new horticyltural building.

’
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A

h The 497 Program Ildeas -
, and- Innovatlvo Approaches

institution and Principai

Contact Pergon

Briet Description of ldea
. or Approach

Allegheny College Monutoring and Controls \
Meadwville. PA 16335
Larry } Yartz The college designed an arrangement which cen-
Treasurer tralizes and controls campus heating Systems, as-
(814) 7244341 sures easy maintenance. and identifies trouble
spots guickly.
Alvernia College Power Plant Conversion

Reading. PA 19607

Sister, Mary Victorine
President
{215) 777-4640

< L

.

When an old heating system was replaced. the
boilers were converted so that they could burn
either ol or natural gas which was available
locally.

Alvin Community College
Alvin. TX 77511
Robert N Richarz
Director. Physical Plant
(713 35316111

Electric+t Modifications

#
When the energy system in its older buildings
was being upgraded. the college used the energy
systems in the newer butldings to provide all of
the energy needed on campus.

Amarillo College
Amanllo. TX 79178

George H Fowler

Dhrector, ThysicdPhant
(8061 376-7848

Computerized Energy Managemenf

A computerized management arrangement con-
nects all separate cooling units into a single sys-
temn and then uses the appropriate equipment to
cool individualbuildings.

American International College
Springfield. MA 01109

¢ Alvin Paige
Assistant Pean
14130 737-330

Incentive Program

The college promotes energy conservation and
the use of sunhght as an alternative energy source
by displaying an attractive sculpture on thecam-
pus and at the locai town hall.

Anne Arundel
- Community College
Arnold. MD 21012

Computerized Energy Management

The colleste uses a central computer to control

Damel Walsch and monstor all of the energy systems on
Coordinator, Community Campus
Relatiaps
{301 269- 7341
St Thicapperidig presents the congpdel sl o the programs and inpovative approaches

sibmatted ts the Avadery tr Fducoingm! Development by colleges and unversities
that wert candidates tor { Ctfilhates o » ctuevement
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Table A (continued) The 497 Program ldeas and innovative Approaches

Institution and Principal

Brief Description of idea

Contact Person or Approach

Ant Institute of Chicago Administrative

Chicago. 1L 60603
H. Joseph Pluck A computer was used to analyze how to provide
Assistant to the the different internal climates needed to preserve

Vice President art objects and still balance the institution’s

(312) 443-2517 operations budget.

Ball State University Solar Building Design

Muncie, IN 47306

Thomas A. Kaluzynski
Assistant to the Provost
_(317’) 285-5535

The College of Architecture. with the largest
solar installation in the state. holds classes,
workshops, and conferences on the design and
installation of passive solar Systems in homes.

George |. Poulsen
Assistant Director.
Physical Plant

(317) 285-7175

Ventilation

Thirty individual air ventilation Systems on the
campus were centralized into one system which
provides consistent service and reduces the over-
all amount of electricity needed.

Beloit College
Beloit. WI 53511

Audrienne B. Fietz

Assistant to the
Vice President

{608} 365-3391 -

Lighting and Ventilation Adaptations

Field house utility costs are reduced by using
metal halide lights and by installing four high-
volume caling fans to recirculate heat that
would otherwise be wasted.

Benedict College
Columbia, SC 29204
Louis W, Bone
Director
(803) 256-4220

Campuswide Energy Conservation

The college made substantial energy savings by
starting boilers only when the external tempera-
ture dropped and by taking other measures re-
quinng mnimal finances and resources.

- Bennington Collcge
Bennington, VT 05201
James Vanderpol

Vice President for Finance
(F2) 442-5401

Campuswide Energy Conservation

Costs were reduced by analyzing the energy sys-
tem, resulting in adjusting class scheduling.
changing from gas to electnicity in the food sery-
ite operation, and using a lower grade fuel oil.

Bentley College

Waltham. MA 02154
G.A. Peckham
Director. Public Relatrons
(617) 891-2241

Campuswide Energy Conservation

The campuswide energy savings program fea-
tures a splar system mounted on the ground that
15 easier 10 maintain and is more economical
than standard roof mounted Systems.
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Tablé A (continued) The 497 Program ideas and innovaiive Approaches

Institution and Principal

Brief Description of Idea

Contact Person or Approach
Berea College Lighting Adaptations
Betea, KY 40404 .
Thomas D. Nee The college uses a new commercia} adapter to
Director. Physical Plant reduce lighting costs while still maintaining the
(606) 986-9341 effect of incandescent lighting included in the ar-
) chitect’s design for the buildings.
Bethany College Solar Heated Water
Bethany, WV 26032
David Country A solar system p es most of the hot water

Director, Auxiliary Services
(304} 829-7211

college space;

water system now providesla backup supply.

Bethel College and Seminary Monitoring and Céntrols
St. Paul. MN 55112
Jamnes M. Woods An electrical contro! system designed inhouse
Director, Physical Plant with timers, malfunction alarms, and adfusted
(612) 638-6272 building schedules centralizes the energy systemns
and identifies problem areas quickly.
Boston University Cooling Systems

Boston, MA 02215

John I. Hoban
Director, Physical Plar

The chiller operation is controlled and operated
more efficiently by being based on temperature

(617) 353-2111 sensor readings and other signals sent to a com-
puterized energy management system.
Bowling Green State University  Information Sharing

Bowhng Green, OH 43433

Jarmzs L. Litwin

Director. Institutionat
Studies

{(419) 372-2140

Tre continaing education program uses a2 com-
puter 10 provide the analysis and coordination
needed by the community to establish local
energy conservation programs and policies.

Brainerd Communrity Zelleps
Brainerd, MN 3640°
Curtis 5. Murton
President
(218)828-2510

Window Modifications

Heat foss through the windows is reduced by 35
Percent by covering one-half of the total number
of single-pane windows with heat retaining ma-
tertals,

Brandeis University
Waltham., MA 02254
Robert N. Colaross
Engineer
617} 647-22y%

“ooling Systems

By tving four individual inefficient chiller units
N0 a wingie system  the university matches
coohing needs with chiliing capacity without us-
168, more energy.
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Table A continued) The 407 Progrim Ideas snd Inaovative Approaches

Institution and Principal
Contact Person

Brief Description of Idea
or Approach

Brevard Community College Solar Education
Cocoa, FL 32922 "
Dr. Norman Abell A program in solar engineering technology lead.
Director, Solar Engineering ing to an associate in science degree provides
Technology students with training in the installation, design,
(305) 269-5664 research, and testing.
Broward Community College Computerized Energy Management

Ft. Lauderdale, FL 33201

William C. Stuckrath
Ditector. Physical Plant
{305) 475-6816

By completely automating the operation of its
central utility plant. the college is able to manage
energy use more efficiently and to reduce both
jaber and maintenance costs,

Butte Community College
Oroville, CA 95965

Raymond D. Carrozza
Chairman, Mathematics.

Information Sharing

The college offers courses on alternative energy
sources {such as the sun) and on conservation

Technology and practices to teach consumers simple and practi-
Communications cal ways to save energy in their homes and busi-
(916) 895-2451 nesses,
Califomia Institute of Technology Lighting Adaptations

Pasadena, CA 91125
Eugene R. Wilson

The “phantom tube” (invented at the college) is

Vice President a hollow tube that allows a standard two-tube
{213} 795-6811 fluorescent lighting fixture to operate on one
tube and reduce electricity use by two thirds.
California Polytechnic University Lighting Adaptations

Pomona. CA 91768

Seldon L. Kempton
Dhrector, Phys:cal Plant

The college avoided costly fixture replacements
by altering incandescent light fixtures to use high

{714) 598-4071 pressure sodium lamps which consume less efec-
tricity than the incandescent lamps,
California State University and  Information Sharing
Colleges headquartered at

Fullerton. CA 92634

Dr. Cleve Turner

Director, Statewide Energy
Consortium

{714} ?73—2106

A consortium pools thelenergy expertise of fac-
ulty at 19 campuses to provide energy educa-

tion curricula 2nd technical assistance for public
schools and continuing education courses for
higher education.

Case Western Reserve University
Cleveland. OH 44106

' Nancy Smythe Pell
Assistant 1o the
Vice President
(2161 368-4352

Campuswide Encrgy Conservation

The college’s comprehensive low-cost energy
saving program includes making changes in the
physical plant, rescheduling building use, and
conducting energy education courses.

Q
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” Yable A (continued) The 497 Program ideas and Innovative Approaches

institution and Principal
Contact Person

Briet Description of idea
or Approach

Catholic University
Viashington, DC 20064
Col. E.F. smith
Director, Physical Plant

Computerized Energy Management

The university uses manual controls and 3 com-
puter to control the demand for and the delivery

(202} 635-5515 ,of steam, thereby avoiding additional boiler
~ startup costs.
Col. E.F. Smith Lighting Adaptations
Director, Physical Plant
{202} 635-5515 By altering existing lighting fixtures, the univer-
sity is able to use flyorescent tubes which require
less energy than the incandescent lamps pre-
viously used.
Central Arizona College Solar Heated Swimmirg Pool
Coolidge, AZ 85228 :
Dale Gibson A solar panel designed and constructed inhouse
Vice President saves fuel by providing all the heat nceded by
(602) 723-4141 the swimming pool.
Central Methodist College Rescheduling Building Use
Fayette. MO 65248
John R, Smart, Jr. Fuel costs are saved by closing down most of the
Coordinator, Offi-Campus  physical plant in midwinter {dwring the peak
Study peried of fuel use} by sending students off cam-
(816) 248-2391 pus for a study excursion.
Central Michigan University Information Sharing

Mount Pleasant, M1 48859

a

Jon Macleod The university promotes energy conservation
Assistant Vice President by distributing to the public Energy Story. a
{517) 774-3401 pamphlet describing its comprehensive con-
servation program. e
Central Missouri State Water Systems
University

Warrensburg, MO 64093

Harold L. Young
Director. Plant Planning

Treating hard water with chemicals eliminates
scale build-up gnside the boiler system. reduces

{816} 429-4113 the fuel used. And saves maintenance costs.
Central Pledmont Community Commuter Conservation
College

Charlotte. NC 28204

William A. McIntosh
Vice President
(704) 3736647

By tape recording lecture portions of classes and
making them available by telephone. the college
enables students to reduce travel and gasoline
expenses,
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Table A {continued) The 497 Program Ideas and Innovative Approeches

Institution ang Principal
Contact Person

Briet Dascription of |dea
or Approach

Central Piedmont Community
College (continued)
John M. Cozean
Assistant to the

Vice President
(704) 373-6484

Commuter Conservation

The college cut commuting costs for students
by offering courses on Monday, Tuesday, and
Wednesday instead of spreading them over a
five-day week.

Chatham College

* Pittsburgh, PA 15232
Bifl Dillon

_Treasurer

" 1412) 441-8200

Monitoring and Controls

A work-study student compiles weekiy building
temperature logs to enable the college to control
building temperatures without investing in an
automated control system,

Chattanoogs State Technical
Community College
Chattanooga, TN 37406

Linda $. Moss

Coordinator. Special
Prolects

{615} 622-6262

Linda S. Moss

Coordinator, Special
Projects

(615} 622-6262

Campuswide Energy Conservation

The program included installation of timers on
classroom switches and ume clocks on parking’
lat lights. together with rescheduling the work-
load of the custodial staff.

Conservation Design and Planning

The college includes energy saving approaches
as a part of its analysis of long-range expansion
plans to prevent future energy-related problems
from developing on the campus.

City College of San Francisco
San Francisco, CA 94112

Edward Dierauf
instructor
{415) 239-323¢

Solar Heated Water

A solar hot water heating system replacing an
all electric system saves energy costs and pro-
vides students In the community with a demon-
stration of a solar installation.

City Colleges of Chicago
Chicago. Il s0601
Richard D. Humphrey

Dean
{312) 977-2559

Admunistrative

Courses describing current conservation prac-
tices are used to update all engineers operating
buildings in the City Colleges of Chicago
System.

Clark College
Vancouver, WA 98663

Patricia L. Wirth

Dean
(2067 699-0123

Solar Building Design

Solar energy 1s used to heat and hght toilet facil-
ities which are specially designed for the handi-

capped.
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Table A continued) The 497 Program idess and fnnovative Approsches

Institution and Principal
Contact Person

Brief Description of ldea
or Approach

Clark University Heat Rec
Worcester. MA 01610
Dennis W. Ducsik The collegh's power plant will extract heat from
Chairman, P ™ on its production of electricity and be vittually self-
Science. T ology, sufficient in electricity production while meeling
and Society most of the heating needs. -
(617) 793-7172
Dennis W, Ducsik Information Sharing

Chairman, Program on
Science. Technology,

With the aid of a resource library and an infor-

and Society mation manual, students provide a telephone jp-
(617} 793-7172 formation and referral service on energy matters
. to Massach usetts residents.
Clarkson College of Teclmology Cooling Systems
Potsdam, NY 13676
G.C, Gonyea tHeating system water is circulated through the

Assistant to the
Vice President
(315) 268-6424

chiller until the water is cold epough to permit
the complete shutdown of the chiller, often for
as long as three days.

G.C. Gonyea

Assistant to the
Vice President

(315) 268-6424

Power Plant Conversion

The college converted its central heating plant
to burn wood scrap instead of fuel oil; this will
lower fuel costs, cut pollution, and reduce the
size of the college’s maintenance staff.

Clemson University
Clemson, SC 29631

James A. Stanley

Energy Conservation
Oitficer

(803) 656-2186

—

Campuswide Energy Conserva tion

The university altered and reduced lighting, in-
sulated pipes. scheduled shutdowns, and con-
ducted frequent audits t0 monitor energy con-
servation results,

Cleveland State Community
College
Cleveland, TN 37311

L. Quentin Lane
President
(615} 472-7141

4
i

Commuter Conservation

A four-day work week was established to save
energy. Surveys of student and faculty attitudes
were made before and aftt) the new schedule
and were used to ease the *~snuition.

Coastline Community College
Fountain Valley. CA 92708
Peter Vander Haeghen
Director, Learming Systems
and Services
{714} 963-0811

Commuter Conservation

Independent study courses offered on television
have reduced the amount of gasoline students
would otherwise use to commute to class.

Q
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Table A (continued) The 407 Progrsm Ideas and lnmﬂnw

Institution and Principal Brief Description of idea
Contact Person or Approach
Coastline Community College  Information Shanng
{continued)
Jack R. Chappel! The college effers a nontéchnical educational
Public Information Officer  program that provides administrators with jn-
(714) 963-0811 formation on energy sources and uses and how
to meet the peed for technical assistance.
Coe College Heating Systems
Cedar Rapids. 1A 52402
C.R. White The college found thaf purchasing steam froma %
Consulting Engineer utility company was cheaper than running a sin-
(319) 3647557 gle boiler for the food service building alone.
C.R. Whte Monitoring and Controls
Consulting Engineer .
{319) 364-7557 By installing night set-back and automatic air

controls, the college has been able to eliminate
the continuous operation of the energy systems
in five buildings.

C.R. White Rescheduling Building Use
Consulting Engineer
(319) 364-7557 Rescheduling and consolidating the use and oc-
cupancy of buildings dunng the summer reduce
air conditioning needs.
Colby Comnunity College Energy Education
Colby. KS 67701
James H. Tangeman Used as the Department of Energy’s rmodel,
President workshops provide training in the layout. de-
(913} 462-3984 sign, production, types of grain, and regulations
' for the production of alcohol fuel from grain.
College of Great Falls Building Insulation
Great Falls, MT 59405 ‘
A.H. Rounds The college yyses coated sheet metal as an in-
Director. Physical Plant sutating cover to reduce the heat loss through
(406} 761-8210 single-pane glass windows.
College of Marin Energy Education
Kentfield, CA 94904
Richard Rodgers A traiming program leading ip certification by
Energy Science Depar'ment  ihe California Energy Commission enables par-
{415} 485-9549 ticipants to conduct energy audits in the state’s
schools and hospitals.
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‘Tahle A {continued) The 497 Program ideas and Innovative Approaches

Institution and Principal

Contact Person

Brief Description of Idea
or Approach

College of 5t. Thomas
St. Paul, MN 55105

Dr. Daniel E. McNamara
Assistant Professor
(612) 647-5327

. Energy Education

The MBA degree program includes courses for”
middle management persons on energy conser-

vation and on the most economical uses of

energy inhomes, industry, and commerce.

College of the Athantic
Bar Harbor, ME 04609

" Roc Caivano
Faculty Member
(207) 268-5015

Energy Education

The college’s environmental design program
combines an academic and practical curriculum
and provides the college with an historic build-
ing that is efficient in energy use.

Collegz of the Holy Cross

Worcester, MA 01610
Charles A. Manccini
Director. Physical Plant
(617) 793-2438

L

Monitoring and Controls

A timer system is centrally located angt activated
by temperature changes to control fe heating
and cooling of nine dormitory buildings.

Colorado Women's College
Denver, CO 80220
Dr. Sherry Manning
President
{303) 394-6811

Commuter Conservation

{
Some classes meet on weekends only jp order to
reduce the amount of gasoline siudents would
otherwise use to commute to class four or five
days a week.

Dr. Sherry Manning
President
(303) 394-6811 /

Heating Systems

The college saved energy by installing new elec-
tric hot water heaters in Place of worn heaters
which operated on central plant fuel.

Dr. Sherry Mann.pé
President

(303) 394-6811 -

Dr. Sherry Manning
President
{303) 394-6811

* Solar Heated Swimr:i;é Pool

Lighting Adaptations

Costs were reduced by replacing worn gym-
pasium highting fixtures with more efficient fix-
tures and by replacing incandescent lamps with
mercury vapor bulbs.

Solar energy will eliminate the use of central
plant fuel 1o heat the campus swimming pool.
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Table A (continued) The 497 Program (deas and Iniiovative Approaches

Institution and Principal
Contact Persdn

Brief Description of Idea
or Approach

Connors State College
Warner, QK 74460
Bryce Bx Wilde
Development Officer
(918) 463-2931

Building Itsdlation -

-
The college developed and is now testing a low-
cost fire-retardant and insect-resistant housing
insulation material made by mixing lime-soaked
vegetable waste products with cement.

Contra Costa Community

College

San Pablo, CA 94806
H. Rex Crag
President
(4151 235-7800

Incentive Program

Savings 1n energy costs are returned to the unit
making those savings and are placed in a fund
earmarked for new conservation projects. This
provide™ anincentive te the support staff.

Cornelt University
Ithaca. NY 14853
Robert H. Clawson

Assaciate Plant Director
{607) 256-7280

f{;l;er;;iA--Ciaw;oﬁ- o
Associate Plant Director
{607) 256-7280

Robert H. Clawson
Associate Plant Director
{607} 256-7280

Robert H. Clawsen
Associate Plant Directar
{607) 256-7280

Robert H. Clawson
Associate Plant Dhrector
{607) 256~7280

Administrative

A study showed that at prevailing rates it would

be cheaper for the university to reactivate its
own closed hydroeiectric plant than to continue
purchasmg electric power

Alternative Energy Scurces

By using local lake water in the chillers the uni- -
versity is able to shut down compressors dunng
the winter, thereby reducmg costs.

Bm[dmg Insulallon

The university found urea formaldehyde foam
to be an efficient and economic insu Ialing n‘ate-
rial for all bunldmgs on the campus.

Building {nsulation

The university found sp-ay-on urethane rocf in-
sulation effective on buildings that have no attic
and cannot be |nsulaled with standard materials.

Coohng Syslems

Fuel and maintenance costs are cut by using an
automatic pipe cleaning system which remaoves
deposits from untreated lake water collecting 1n
the chilling system.
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Table A (continued) The 497 Program (deas ahd Innovative Approaches

Institutior: and Principal
Contact Person

Brief Description of idea
or Approach

Cornell University
{continued} .

Robert H. Clawson
Associate Plant Director
(607) 256-7280

Heat Recovery

Heat from the ice rink refrigeration compressor
is recovered and used to heat the domestic hot

+ water needed in the ice rink locker room.

Robert H. Clawson
Associate Plant Director
(607) 256-7280

Heating System

Heating needs wete better matched with deliv-
ery of the heat when the constant air volume
heating system was converted to a variable air
volume system.

Donald R. Price
Director. Energy Programs
(607} 256-7733

Information Sharing

!
The university distributed energy conservation
information to New York State residents by
radio, television, newspapers, fact sheets, and a
handbeok.

Robert H. Clawson
Associate Plant Director
(607) 256-7280

o

Light ‘ng Adaptations

Changing ice rink lighting from incandescent
bulbs to mercury vapor lamps eliminated an ice
melting problem and educed the consumption
of electricity.

Creighton University Administrative

Omaha. NE 68178
Jack Neneman The university constricted a water pipe¢ line that
Director of Creative connected the central power plant with a2 whole-

Improvement sale utility comp ny and cut Costs by not paying

(402) 449-2108 retail prices for power.

Daytona Beach Energy Education

Community Coilege

Daytona Beach. FL 32014
Charles J. Maybeck

A technical course provides “hands on™ training

Instructor by using campus facilities and equipment as a
(904) 673-0844 training laboratory.
Dean }unior College Computerized Energy Management

Franklin. MA 02038

Donald C. Laliberte
Director. Physical Plani
(617) 528-9100

The Campus mamtenance personnel installed a
computerized energy management sysiem Lo re-
duce costs.
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Table A (continued) The 497 Program Ideas snd innovative Approaches

Institution and Principai Brief Description of Idea
Contact Person or Approach
Delaware Technical and Alternative Energy Sources
Community College
Georgetown, DE 19947
Charlotte H. Purnell The college installed a wind turbine system
Deat of Development which heats water for the recreational com-
(302) 856-5383 . plex and serves as a demonstration project to
students, faculty. and the community.
Drexel University Heat Recovery
Philadelphia. PA 19104 a
John H. Mueller Heat formerly wasted by the Jaundry's heating
Director, Physical Plant system is now recovered and used to heat two
(215) 895-2806 switnming pools. :
Duquesne University Computerized Energy Management
Pittsburgh. PA 15219
/tohir A. Davis The savings on a pattial installation of a com-
Director. Physical Plant puter will gradually pay fora complete comput-
{412) 434-6005 er system to control plant operations.
Eastern Connecticut Heating Systems e
State College S
Williamantic. CT 06266
Ronald Stephens Boilers are shut down for one shift each day be-
Plant Maintenance Engineer tween May and October (a penod of low de-
(203} 456-2231 mand for heat) to conserve fuel oil.
Eastern Illinois University Water Systems
Charleston. IL 61920
M.D. Ignazito Installing electric valves to control flushing ¢~
Assistant Director, cles in urinals reduces the water used by 60to 70
Physical Plant percent.
{217) 581-2178
Edison Community College Alternative Energy Sources
Ft. Myers, FL 33907
Dr. James L. Newton An alternative energy class designed. built. and
Chairman. Science Division installed a wind-powered generator that pro-
(813) 481-2121 duces the lighting needed by the science build-
ing.
Dr. James L. Newton Solar Education
Chairman. Science Division
{813 481-2121 Projects for this course have produced a solar

water heating system. a solar distillery, an insu-~
lated bead wall, and awind-powered generator.
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Table A icontinued) The 47 Program ideas and Innovalive Approsches

Institution and Principal

Brief Description of Idea

Contact Person or Approach
Embry-Riddle Aeronautical Monitoring and Controls
University

Daytona Beach, FL 31204

Fredrick H. Willems
Director. Physical Plant

By assigning security officers to an “energy
watch” as part of their toutine duty. the univer-

(904} 252-5561 sity was able to control temperatures better for
buildings unoecupied at night.
Erie Community College Campuswide Energy Conservation

Orchard Park. NY 14127

David K. Kowalczyk
Dean of Finance
{716) 648-5400

A comprehensive conservation prq'igram altered
lighting, removed a wasteful manhole pump,
and used time clocks to reduce night tempera-
ture of buildings.

Eureka College
Eureka. IL 61530
Dr. Rudy Eichenberger
Coordinator of Institutional
Development

(309) 467-3721

Campuswide Energy Conservation

A campuswide program cut energy use by the
college’s gaining the cooperation of the mainte-
nance staff, the faculty. and the students.

Fitchburg State College
Fitchburg, MA 01420
John Strohbeen
Director. Physical Plant
{617) 345-2151

Incentive Program

Graphs and charts showing energy cuts are dis-
trnbuted to taculty, students, and maintenance
staff to increase awareness of energy conserva-
tion practices.

Flagler College
St. Augustine, FL 32084

Jack B. Lakes
Director, Buysiness Services
{904) 829-6481

Water Systems

The hot water supply is shut off from 9:00 a.m.
to 5:00 p.m. This reduces the fuel needed to
operate the boiler system and conserves water.

Florida Keys
Community College
Key West, FL 33040
Beth B. Smith
Director. Community
Services
(305) 286-9081

Information Sharing

A non-<credit course on altemative energy
sources provides instruction on how to apply
Conservation techniques and on “how to make
your own power.”

Florida Memorial College
Miami, FL 33054
Burt Kruger
Director of Development
{305) 625-4141

Information Sharing

»

The college uses a forum to inform students
about energy savings possibilities expecting
them to carry the message to the black com-
munity through the 725 churches affiliated with
the college.
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Table A continued) The 497 Program ideas and Innovative Approsches

Institution and Principal

Brief Description of idea

Contact Person ot Approach
Furman University Heating Systems | -
Greenville. 5C 20613
Philt Simpson The university reduced heating costs by install-
Energy Engineer ing a steam line from a building requiring year-
{803) 294-3018 round heating to 2 building needing only parml
and seasonal heating.
Gallaudet College Lighting Adaptations
Washington. DC 20002 ' ‘
}.H. Hull The cost of lighting and conference room glare
Assistant Director, was teduced when 12 prismatic lighting rubes
Buildings and Giounds  “were replaced with.polanzed lens lamps.
(202!651 5230 _ _ o L
LH HA Monitoring and Controls
Assistant Director.
Buildings and Grounds Time clocks and temperature sensors control
(202) 651-5230 and reduce heating and cooling services during

penods of Jlow vccupancy and low need.

George Washington University
Washington. DC 20052

Robert F. Burch
Director, "hysical Plant
(202)626-0700
Robert F. Burch
Director. Physical Plant

Monitoring and Cantrols

Fuel oil was saved by reducing room tempera-
iures, installing new valves. and monitoring out-
s:de  temperatures.

Water Systerns

e —— e A

{202) 676-6700 A process called reverse osmosis purifies water
tor laboratory use by filtering it through sand.
carbon, and membranes: the process uses less
energy than the distillery method.

Georgia Southern College Campuswide Energy Conservation
Statesboro, GA 30458

Hugh R. Hagin . The college has taken steps each year since 1972

Chief Engineer to reduce overal] consumption of #hergy with-

(912) 681.5558 out causing discomfort o building occupants.

Goucher College Heating Systems

Towson. MD 21204

A Richard Mclntyre
Dhrector, Physical Plant
(3011 825-3300

Installing an individual borler to heat the swim-
ming pool was cheaper than the room-kzat re-
covery method previously used.
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.Tabls A (continued) The 497 Program Ideas and Innovative Approaches

Institution and Principal
Contact Person

Brief Description of Idea
or Approach

Governors State University
Park Forest South. 1L 60456

Dr Ehzabeth A Hagens

Professor
*(312) 534-5000

Toan Lews

Coordinator,
Ene.gy Group

£3121 534-5000

Information Sharing

The Midwest Energy Altemnatives Network pro-
vides energy conservation information and prac-
tical advice to participants to convince them

thal eneTgy savings are possible.

nghtlns Adaptatlons

The untversity uses low pressure sodium bulbs
in the outdoor fixtures and long-lasting flu ores-
cent tubes in inside fixtures to reduce the con-
sumption of electricity.

Graceland College
Lamoni, 1A 50140

N James Weate
Assoctate Drector of TMant
{515 784-3311

Window Modifications

Remodeling old buildings {so that they have
smaller windows and more masonry) reduces
the amount of heat lost during the winter
through the old windows.

fGreen Mountain Cotlege
Poultney, VT 05704

Robert W Kutle
Pean
4 802y 287-9313

Robert W Kuttle

Dean
(802) 287-0313

Heating Systems

Pipes and valves connecting a building to the
central boiler. plant eliminates the need for 2 new
and separate heating system for that building.

Heating Systems

Using electric heaters to provide hot water and
steam to the kitchen during the summer is
cheaper than using the regular boilers for this
purpose.

Guitford College
Creensboro, NC 27410
Dave Owens

Pulrlications Director
(ol 262-5511

Conservation in Design and Planning

The college designed a new teldhouse with
many energy saving features. then leased the
building to the local YMCA to assure maximum
use.

Gulf Coast Community College
Panama Cuy FI 32401

Dr [ewss E Baber
Awsodiite Dean

{904} To0-3551

Adminstrabion

A tollege committee studying energy conserva-
tiun methads 15 educating the staff and Is recom-
mending addibonal ways to cut energy use.
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Table A (continued) The 487 Program |dess and innovative Approaches

Institution and Principal

Brief Dascription of idea

Contact Person or Approach
Gulf Coast Community College  Commuter Conservation
{continued) -
Dr. Lewis E. Beoer Energy consumption was cut when stydents and
Associate Dean faculty went on a four-day week during the
{904} 769-1551 summer.

Dr, Lewis E. Baber
Associate Dean
{904) 769-1551

Cotmuter Conservation

Registraton by telephong saves gasoline that
would be used by students driving to campus.

Dr. Lewis E. Baber
Associate Dean
(904) 769-1551

Dr. Lewis E. Baber
Associate Dean
{904} 769-1551

]

Dr. Lews E. Baber

Associate Dean
(904) 769-1551

a Montoring and Controls

Commuter Conservation

Comm uting students are able to reduce gasolme
consumption by taking courses offered on tele-
vision.

Inf ormation Sharing

The college sends ihformation on conservation
to other nstitutions parhicipating in statewide
forums onenergy savings.

The college found ways to cut energy use by ir-
stalling magnetic tape meters which give energy
consymption readings every 15 minutes.

Hahnemann Medical College
Philadelphia. PA 19102

E.F. Pattillo
Vice Presudent.

wentral Services
{215) 448-7692

Cochng Systems

By using air handlers from old equipment. a new

computerized energy management systern was

able to match ar conditioning with building
-]

needs.

Hamifton Callege
Chnton. NY 13323
J.W. Ring
Professor of Physics
(315} 859-7510

Solar Building Design

The college designed and zonstructed 2 solar
heated classroom that shows passive solar ener-
gy designs can work even 1n cold, cloudy north-
ern areas of the country
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Tabie A (continued) The 497 Program ideas and Innovative Approaches

Institution and Principal

Brief Description of Idea

Contact Person or Approach
Harvard Univensity Information Sharing
Boston, MA 02163

Dr. Robert Stobaugh
Professor. Business

Energy Future {a book written for academicians,
business executives, energy policy makers, and

Adminstration the general public) analyzes and reviews the
{617} 495-6296 need for a national energy policy.
Hobart College Incentive Program
Geneva. NY 14456
John Bodnar A cash prize was awarded to one of the eight

Assistant Director.
Student Actwities

fraternity houses on tampus showing the great-
est savings in kilowatt hours and gas Consump-

. (315) 789-5500 tion during a two month contest.
Hood College Conservation Design and Planning
Frederick. MD 21701
Molly S. Balch A council was appointed to coordinate with the

Director of Federal and
Foundation Support

maintenance staff and a consulting firm 1o insure
that energy saving alterations and recommenda-

(301) 663-3131 tions served all campus needs.
Horry-Georgetown Technical Energy Education
College .
Conway. SC 29526
H. Neyle Wilson The college offers a course in energy Conserva-
Dean tion and management
(803) 347-3186
Howard University Computerized Energy Management
Washington. D.C. 20059
LY
Chandler Bahn Sophisticated computenzed equipment rnonitors
System Engineer and controls the use of energy on the farge cam-
(202) 636-6217 pus which has a variety of energy systems and
equipment.
Hunter College Energy Education

New York. NY 10021

Protessor Delores Greenberg
Director. Energy

The college offers a course which examines the
cntical relationship between society and energy

Policy Studies and describes a number of conservation
{212) 570-5583 methods.
Illinois Wesleyan University Solar [nstallation Vanations

Bloomington, 1L 61701

Dr Robert S Eckley
Prcaident
{309) 556-3151

Installations of solar screens on the southern ex-
posure of a bullding reduces the heating and
cooling load as well as providing a more even
temperature within the building.
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Table A (continued} The 497

Program |deas and Intiovative Approaches

Institition angd Principal

Brief Description of Idea

Contact Person or Approach
Indian Hills Community College Commuter Conservation
Ottumwa, 1A 52501

Carl Radosevich
Dean, Business Affairs
{515) 682-8081

The campus went on a four-day week during the
winter to save enef8Y and.to reduce the amount
of gasoline yged by commuters.

Indiana University
South Bend, IN 46615

Walton ] Collins
Assistant to the Chancellor
(2191 237-4345

Energy Education

The “Energy for the Future” programs are de-
signed 0 train energy conservation technicians
and to educate the pubhc about national energy
problems.

Interamerican University
Arecibo. Puerto Rico

Neris B Reyes de Ruiz

. Director. Department
of Natural Saences

Conservation Design and Planning

A new bullding was constructed on a site that
makes possible to the fullest extent the use of
solar energy as well as natural hghung and ven-

(8091 878-5835 tilation.
Towa State University information Sharing
Ames. [A 50012

William Zeller
Coordinator. Residence Lste
{515} 294-5440

Laurent Hedges
Professar of Physics
{515 294-5440

A week-long seminar 10 the residence halls in-
creased energy awareness among students.

Solar Education

Students of physics and architecture are teamed
up to design asolar home.

lowa Wesleyan College
Mt Pleasant. 1A 52641

L W. Van Winkle
Vice President
(314 385-80.21

Admimstrative

To conserve energy and reduce costs, the college
and the local public uhhty entered into an ar-
rangement which 1nvolved issuing municipal
revenue bonds, extending a steam line, and in-
stalling new boilers,

Jefferson State Junior College
Birrmingham, AL 35215

Jack Freeman
Director. Physical Plant
(20518531200

Solar Building Design

Solar paneis provide enough heating and hot
water i the Solar Agriculture Center to allow
an otlhred burner tO serve only as back-up
equipment.
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Tabte A (continuad) The 487 Program idess and innovative Approaches

Institution and Principal
Contact Person

Brief Description of Idea
or Approach

Kingsborough Community
Coliege
Brooklyn. NY 11235
Dr. Ralph Edwards
Dean
{212} 934-5028

Campuswide Energy Management

The changes made include alterations in lighting;
use of small heat pumps: conversion of the heat-
ing plant: installation ‘of storm windows: and
use of a computerized energy management
system.

Kirkwood Community College
Cedar Rapids. 1A 52406

Commuter Conservation

David Bunting The “Energy T<uay” program on television
Director, Nontraditional served seven off-campus locations of the college
Studies and reduced the cost of travel and gasoline for

(319} 398-5512 both faculty and students.

Lafayette College Lighting Adaptations

Easton. PA 18042
Donald Noblett Small capacitors were used in 2 new way lo re-
Vice President duce the energy consumed by {lucrescent lights,
{215 253-6281 a cheaper procedure than other commercial

methods available,
Lake Erie College Adnunistrative

Painesville, QF 44077

Charles E.P. Simmons
President
(216) 352-3361

The college Jeased gas well drilling rights to a
utility company in an agreement giving the col-
lege a percentage of the profits and an emer-
gency supply of natural gas.

Charles E.P. Simmons
President
(216) 352-3361

Commuter Conservation

Tuilion rebates go to students using a computer-
ized car Pooling systepn. T his saves the gasoline

. that would be used by commuting students. -

Eake Forest College

Lake Forest, IL 60045
Gordon L. Kensgaard
Administrative Assistant
{312) 2343100 .

" Lighting Adaptations

By installing c.rcle light flyorescent tubes the
rollege saved el >ctricity whale still maintaining a
good lighting lev | for study.

Laketand Commuuity College
Mentor, OH 44000

H.). Roseurn
Director, Physical Plant

{216) 951-1000

Monitoring and Controls

Adjustments and modifications in equipment
have decreased the energy used on campus al-
though space on campus has been expandéd by
41.000 square feet.
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Table A (continued) The 497 Program Ideas and Innovative Approachz,

Institution and Principat Brief Descriplion of Idea waps»se |

Contact Person or Approach
Lane Community College Campuswide Energy Conservahion
Eugene, OR 97402
Paul Colvin By making small energy savings whenever pos-
Director of Faciities: sible the college was able to install gradually a
(503} 747 4501 ) computerized energy management system. a’
heat recovery process. and additional hot water ..
tal‘lks. N -

Lansing Com munity College Campuswide Energy Conservation
Lansing, MI 48901

Thomas A. Peterson The college took a holistic approach to campus
Facihties Technician energy problems. made conservation altera-
(5171 373-7173 ’ tions, hired an energy technician. and provided
energy education to students.

Lebanon Vatley College Conservation Design and Planning

Annwille, PA 17003 .
Robert C. Riley Energy saving features were inchuded in the new
Vice President building plans before the college requested bids
(717} B67-4411 tor construction.

Lehigh University Campuswide Energy Conservation

Bethlehem, PA 18015 .
Anthony L Coralle The college hired a consult.ag engineer to direct
Director of Physical a campuswide program for decreasing energy

Planning consumption.

(215} 861-3977

Lincoln Land Community Campuswide Energy Conservation

College

Springfield. IL 62708
Dr. Robert L. Poorman A 26-part energy conservation program at the
President ' college rangres from physical plant alterations to
i217) 786-2273 the use of solar and wind generating systems.

Lincoln Memorial University Alternative Energy Sources

Harrogate, TN 37752 .
Frank W. Welch Wit water from a nearby geothermal spring is
President piped to the campus and because of its steady
{615) 869-3611 temperatuse costs less to heat and cool than tap

. water

Loma Linda University Campuswide Esiergy Conservation

L.oma Linda, CA 92350
John H. Kriley The conservation changes made in this compre-
Administrator. hensive program include better insulation, cen-

Physical Plant tralized rontrols, and the connection of a new

{714} 796-7311 power plant with an older plant.
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Table A {continued) The 497 Program |deas and Innovative Approaches

Institution and Principal
Contact Person

Briet Description of |dea
or Approach

New Orleans, LA 70118

Louisiana State University Administrative
Baton Rouge, LA 70893
H.L Codier Training three maintenance persons o do in
Direcror, house boiler tune-ups and buy the necessary
Physical Plant tools was cheaper than hiring outside contrac-
{504} 188-3186 tors to tune up the campus’ 52 boilers.
H.i. Collier Lighting Adaptations
Ditector.
Physical Plant Fluorescent fixtures with a polarized lens have
{504} 388-3186 replaced costly lighting arrangements while still
) maintaining desirable lighting levels.
H. I Colller Rescheduling Building Lise
Director, .
Physical Plant Sixteen campus buildings are closed down after
(504) 388-3186 6:00 p.m.; night classes have been consolidated
and are held in two buildings that must be in use
during the evening.
Loyola College Heating Systems
Baltimure, MD 21210 .
Robert R. Sedivy The gymnasium’s old steam heating system was
Directot. Resource controlled by using a valve and a thermostat and
Management operating the system with the new mini-com-
(301) 323-1010 puter: custs minimal; savings substantial.
Loyola Univessity Computerized Energy Management -

Manuel M. Vega Energy management was computerized by
Director, Physical Plant existing telephone lines without requiring ad :-
(504) 2865-2257 tional construction or modifications. i
Manuel M. Vega Solar Heated Water

Direcior, Physical Plant cl
{504) B65-2257 A large open loop solar System provides all

the hot water used by one dermitory.

Loyola University of Chicago
Chicago. IL 60626

Bernard M. Pleskoff

Information Sharing

An Energy Commitlee sponsors a series of

Chairman. forums where educators meet to discuss energy
Energy Committee conservation problems and share 1deas about
(312} 274-3000 solutions.
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Table A (continued) The 497 Program Ideas and Innovative Appioaches

Institution and Principal

: Brief Description of |dea

Contact Person or Approach
Loyola University of Chicage  Information Sharing
{continued)

Bernard M. Pleskoff
Chairman, ™

Energy Committee
(312) 274-3000

“Crisis in Energy,” 2 slide/ tape progratn, drama-
tizes to students, the faculty. and the communi-
ty the seriousness of the energy crisis.

Earle W, Otto
{312) 274-3000

o Lighting ;Ea‘ptations
Superintendent ol Buildings )

Time clocks and switches control the lighting in
the dining room which receives enough sunlight
for most of its needs.

Lyndon State College
Lyndonville, VT 05851

Carl A. Pelzel
Director. Physical Plant
{802) 626-9371

Administrative

An energy technician employed by this smail
college is able to perform many of the tasks han-
dled by a computerized management system,
and Yo do them at a lower cost.

Macalester College
St. Paul, MN 55105

James D Rognile

Dirertor, Physical Plant
{612} 647-6221

Heating Systems

The college closes the central power plant during
the summer, using individual wa'er heaters for
darmutory needs and a small boiler for the food
service operation.

Macon Junior College

Macon. GA 31.7%
Chnisty Bass
Utdity Technician
{912)474-2700

Monitoring and Controls

Underground cables connect the energy systems
m individual buildings with a central power
plant contro! panel which cor.. w15 and monitors
the energy consumption in each building.

Maine Maritime Academy
Cast'ne, ME 04421

Donald Smal!
Public Works Engineur
{20071 326-4311

Conservation Design and Planning

Energy saving ideas were included in the plans
for 2 new hibraty wing and were inexpensive to
add to the entire building during the new con-
struchion.

Manhattanville College
Purchase, NY 10577

Paul R. Foley
Purchasmg Agent

{914} 946-9600

Commuter Conservation

Carpooling and 2 four-day academic weck dur-
ing the summer reduce gasoline used by com-
muting students and cut the amount of elec-
tricity used by the college.
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Table A {continued) The 497 Program ideas and Innovative Approaches

Institution and Principat

Brief Description of idea

Contact Person or Approach

Maricopa County Computerized Energy Management

Community College

Phoenix, AZ 85034
Paul M. Polen A computerized energy management system will
Facilities Manager ajso serve 3s a student training laboratory in re-
(602) 244-8155 frigeration and solar energy.

Marquette Uttiversity Heating Systems

Milwaukee. WI 52344
Clyde Ryrer An alternating cycle fan system in the library
Energy Engineer solves a heat distribution problem and reduces
(414) 224-7335 enefgy and fuel costs.

Mars Hilt College Campuswide Energy Conservation

Mars Hill. NC 28754
Fred B. Bentley A comprehensive five-step plan will gradually
President renovate a heating system that is now wasting
{704) 689-1141 energy.

Martin Community College
Williamston. NC 27892
James R, Jenkins
Research-Development
Officer
(919) 792-1521

Information Sharing

The college holds workshops for high school
teachers on the use of energy. and on alternative
sohtions to energy problems.

Mary Baldwin College
Staunton. VA 24401

Dr. Virginia L. Lester

tescheduling Building Use

By shifting its interim session from January to

President May the college reduces its operating expenses
(703} 885-0811 by $975 for each day of the session.

McHenry Cdunty College Information Sharing

Crystal Lake, IL. 60014 : :
BPeborah Lee Welch The college holds energy awareness workshops

Student Activities
Coordinatot
(815) 455-3700

tor students and the commuruty and promotes
the use of carpooling.

McNeese State University

Lake Charles. LA 70609
Paul B Ritter
Director of Facilities
{3181 478-2360

Conservation Design and Planning

By writing specifications and requesting bids
based on actual energy problems. the umversity
installed a commercial computerized system
altered especially to meet its needs.

1
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Table A (continuad) The 457 Program ideas and Innovative Approaches

institution and Principal

Contact Person

Brief Description of Idea
or Approach

Memphis State University
Memphis. TN 38152

James E. Hellums

Administrative

An energy audit on each major huilding showed

Energy Manager where energy was being wasted. The cost of

(901} 454-2075 changes made have an energy savings payback
of under two years.

Fred Swift Administrative

Associate Dean-

Engineering The university concluded from a research proj-

{(901) 454-2171 ect that an electronic kilowatt meter which pro-
vides daily calculations on energy use and costs
has marketing possibilities.

Chris Ramsay Computerized Energy Management

Energy Coordinator

{901} 454-2411 A computerized system provides energy man-
agement. preventive maintenance, and better
use of facilities.

Steve Scesa Energy Education

Associate Professor

(901) 454-2173 A project in a technical course fcr engineering

]alnes E. Hellums
Energy Manager
(901) 454-2075

seniors and graduate s udents requras recom-
mendations on how to save ene. Y in an existing
bulldmg.

Heating Systems

By using a number of gas water heaters and
small steam boilers. the university is able to
close down the main boiler operations during
thesummer.

Dr. D.W. Jones
Director. Center for
Nuclear Studies

(901} 454-2687

}ames E Hellums
Energy Manager
(901) 454-2075

Information Sharing

The university's energy office helps homeowners
and builders plan energy-efficient homes by
publishing a manual with technical information,
names of suppliers, and sources of labe.

Solar Installation Variations

To protect valuable ik -ary collections. an eco-
nomical process usmg ar ener8y and chemi-
cals dehumidifies the air before 1t enters the law
library heating system.
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Table A (conllnuodi The 497 Program Ideas snd Innovative Approaches

Institution and Principal
Cortact Person

Brief Description of Idea
. or Approach

Mercer Co unty
Communi . »College
Trenton, ; 08690

Robert W. Duncan
Associate Professor

Solar Installation Variations

A tracking solar furnace will be constructed by
students; the costs are being covered by the sty-

(609) 586-4800 dents’ engineering ciub.
Mezcy College of Detroit Alternative Energy Sources
Detroit. MI 48219
Alice Hagerty Two-thirds of the college’s new heaith and

Associate Director of
College Relations

science building 13 being constructed below
ground in order to uge the soil s a natural in-

(517 592-6080 sulating matenal,
Merritt College Administrative
Qakland. CA 94619
Suzanne M. Dye The college yses a consulting engineenng firm
Business Officer to recommend energy savings opportunities that
{415) 531-4911 will keep operating expenses within the budget,
Miami-Dade information Sharing

Community College

Miami. FL 33176
J. Terence Kelly
Vice President for Education
(305) 596-1345

The college proyides a directory, a site, and the -
equpment needed to enable the faculty and stu-
dents to test conservation ideas in an environ-
mental demonstration center,

Middle Tennessee
State University
Murfreesboro, TN 37132

D.H. Grubbs
Chairman, Energy Counail
(615} B98-2708

_). Gray Padfield
Director,
Energy Management
{615)898-241;

]. Gray Padfield
Director.

Energy Management
(615) 898-2411

efforts.

Administrative

An energy council with representatives from
academic departments coordinates conservation

Head-residents in dormitories meet with encegy
management and maintenance s*aff each season
to learn about the energy systems and conserva-
tion possibilities in their buildings.

Admimstrative f—

An energy management coordinator was hired
to be responsible for all campus energy conser-
vation operations, procedures. analyses, and
energy consump:1on records,
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Table A (continued) The 497 Program Idess and Innovative Approaches

Institution and Principal
Contact Person

Brief Description of Idea
or Approach

Middle Tennessee Administrative
State University
{contirued)
). Gray Padfield All maintenance personnel meet monthly with a
Director. conservation task force to discuss adjustments
Energy Manage: -ent and recommendations as well as the success of
(615) 898-2411 past conservation efforts
J. Gray Padfield Conservation Design and Planning
Director.
Energy Management The Director of Energy Management serves as a
(615) 898-2411 conservation consultant in the design and plan-
ning of buildings constructed, added to. or
modified.
Earl Keese Information Sharing
Director of
Continuing Education The university used funds from & research grant
(615) 898-2462 to test the effectiveness of various energy saving
devices,
Earl Keese Information Sharing
Director of
Continuing Education A symposium sponsored by the university
(615) 898-2462 brought together architects, industrialists. and
businessmen for an exchange of energy saving
information,
Earl Keese Information Sharing
Director of
Continuing Education Managers and owners of small businesses are
(615) 898-2462 trained in a four-day seminar ofganized by the
university to perform their own energy audits,
Earl Keese Information Sharing
Director of
Continuing Education At three conferences organized by the univer-
{615) 898-2462 sity, local officials aps] other members of the

public received information on how to form a
statewide energy conservation ngtwork.

1. Gray Padfield
Director,

Energy Management
(615) 850-2411

Lighting Adaptations

During 2 routine replacement of lightbulbs in
exit signs, the maintenance staff used lower
walttage bulbs in place of 75-watt bulbs,
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Institution and Principal
Contact Person

Brief Description of Idea
or Approach

Middle Tennessee Monitoring and Controls
State Univensity
{continued) s
J. Gray Padtield Faculty and students inform the mainterance .
Director. staff about any temperature changes in buildings
Energy Management recently fitted with energy saving adjustments.
(615) 898-2411
Earl Keese Solar Information Sharing
Director of
Continuing Education A short course provides present and prospective
(615) 898-2462 home owners with infcrmation on solar energy
any conservation fechn; ues.
Earl Keese Solar Information Sharing
Director of
Centinuing Education A workshop provides laboratory experience to
(615) 898-2462 teach students the design, planning. and opera-
tion of a solar greenhouse. .
Earl Keese Solar Information Sharing
Director of .
Continuing Education Successful participants in a workshop will be
(615) 898-2462 certified to install golar water heating systems in

compliance with Tennessee Valley Authority
regulations.

}. Gray Padfield
Director,

Energy Management
(615) 898-2411

Ventilation

Time clocks controlling fan start-and-stop oper-
ations were installed in buildings not included in
the university's central control system.

viddiebury College

Middlebury. VT 05753
Russell ). Leng
Dean of Sciences
{B02) 388-7964

Administrative

The college won an appeal to the state to main-
tain its utility rates when the electric company
revised its rates lo penalize the college for in-
stalling jts own electrical generating system.

Rus:elt ). Leng
Dean of Sciences
(802) 388-7964

Administrative

Physical plant staff meets with faculty and staff
to explain and exchange information on energy
systems and conservation potential to help solve
building temperature problems.

I'{ 95
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Table A (continued) The 497 Program ideas and innovative Approsches

Institution and Principal
. Contact Person

Brief Description of Idea
or Approach

ddleb College
(nued)

¥ Russell J.
usoell.ms

Russell ). Leng
Dean of Sciences
(802) 388-7964

Russell ]. Leng
Dean of Sciences
(802) 385-7964

Russell ]. Leng
DPean of Sciences
{82) 388-7964

Russell J. Leng
Dean of Sciences
(802) 388-7964

“  Russell ] Leng
Dean of Sciences
{802) 388-7964

Administrative

The entire campus restncted its electrical use
dunng the week in which the electric company
based its set monthly service fee for the whole
year,

Adnmunistrative

The college insulated its faculty housir: and
covered the costs of converting the heating sys-
tem to buming wood if faculty members paid
for wood burning stoves.

Campuswide Enzrgy Conservation

Insulation. fans. time clocks, and timgd heating
cycles are part of many small but important con-
servation adjustments in this comprehensive
program.

Heat Recovery

A “heat sink” cools and heats a building by first
removing building heat with circulating water
and then storing it below the building at 2 warm
temperature until needed for heating.

Incentive Program .

An energy promotional cogncil develops meth-
ods of mcreasing conservation awareness and in-
centives within the campus community,

Power Plant Conversicn

A new process (leased to the college} period-
ically sprays preheated water onto burning oil in
the central furnace resttlting in a cheimical reac-
tion which burus the oil longer and hotter.

Millersvitle State College

Millersville. PA 17551
Charles Robie
Superintendent of

Maintenance
{(717) 872-5411

Monitoring and Controls 7

Valves on hot water heaters increase the hot
water supply while the computerized system
controls the availability of hot water and the
electricity used to heat it.

€2
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" ‘Table'A (continued) The 487 Program tdeas and inaovative Approaches

Institution and Principal

Brief Description of Idea

- Contact Person or Approach o]
Mississippi County R Solar: Use of Photovoltaics .
comu“ity couege -\'\K:J"F_._- m ETeeTEE _..',.__... WL T-ELEN :

= Blytheville AR 72315~ -~

Harry V. Smith
President -
{501} 762-1020

A solar photovoltaic system will collect sunlight
in solar cells and route it ;hrough a conditioning

_system to produce the elettricity needed to meet
" the college’s entire energy needs.

Missouri Western State College
St. Joseph, MO 64507
*  Larry W. Smith
Director, Physical Plant
{816} 271-4417

Ventilation - N

A r.“eilil'lg fanfand 2 duct system recirculate rising
and wasted Hot air and cut heating gosls.

Mohawk Valley
Community College
Utica, N'Y 13501 '

Malcolm A. McNall
Director. Physical Plant

Lighting Adaptations
‘h-

The college jnstalled wireless remote-tontrol
units which are less costly than wall switches

{315) 792-5435 and provide local control ting previously
controllable only at thg main'power center.
Montclair State College Conservation Design and Planni;g
Upper Montrlair, Nj 07043
Jerome R. Quinn A team of architects, engineers, artd college staff
Director of Plaining included solar energy. special window installa-
(201) 8934323 tions, and a computerized system in the design
of a new energy-efficient dormtory,
Harrison Goodall Energy Education ™
%  Assistant Professor !
{201) 893-4161 Courses on residential energy conservation and
. : alternative energy convefsion systems are of-
fered thfough the Industrial Education and
Technology departments.
Montgomery College Lighting Adaptations
Rockville, MD 20850
Willard L. Meigs Electricity use wa¢ cut when incandescent light
Operations Engineer fixtures were replaced with low pressure sodium
. (301)279-5364 - light fixtures. - i .
Willard L. Meigs Lighting Adaptations
Operations Engineer .
(301) 279-5364 The total number of hghting fixtures planned for
a new building was cut in half by using sodium
pressure fixtures in the design: they shed more
light and use less energy. -
p” .
Q 7
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Tablo A (eontlrmdj The 497 Ptooum idess and Innovagjve Appmchcs

Institution and Pringipal

. Brief Destcription of ldea

Contact Person . .or Approach
Monlgomery College Lighting Adaptations T
soeclContinued) s oata s X

. Willard L. Meigs \

Electricity was reduced and noise eliminated

« Operations Engineer when mercury vapor lights in a lecture room
(301) 279-5364 were replaced with fluorescent lamyps.
Morehead State University Admmlslral:ve ? 3

Morehead, KY 40351
Dr. lecry Howell. It
Direcior. Center for

Environmental Studies
{606) 783-3328

A campus conservalion commiltée made a
building-by-bulding. survey, performed aadits.
and created a long- and short-term poficy on ob-
taining grants and adding education programgs.

Dr. Jecry Howell, Jr,
, ,Director.”Center for
+ Environmental Studies

Energy Education

The university’s comprehensive energy educa-

Director. Physical Plam .

{606} 783-3328 tion program includes energy audit training,
alternative energy productign. and seminars for
homgowners and developers.

Morton College Rescheduling Buildigg Use
Cicero. Il 60650 ° . ! i
Donald T. DeBiase Costs to cool buildings are cut by restheduling .

all summer classes to the evening. using a four-

South Hadley. MA 01075

1312) 656-8000 . day-week. and by l:onﬁadalmg all classes and
) . cooling needs into one a
Mount Holyoke College -Heat Recovery . - .

4

William Feam Heat normally v\;asled through two manholes
Heatihg Enginee: ¢+ used for venting an underground sieam system
(413) 538-2369 M recovered and used to heat the campus green-
v . house.
Mount Marty College Lighting Adaptations

Yankton SD 57078

Sister Marie Helene, Werdel
Director. Plant Operationg
{605) 668-1500

Susler Mane Helene Werdel
Director. Plant Operatiors
(605) 668-1500

[P 1 U H

Electrncity was reduced when incandescent lights
were teplaced and the number of lights used was
reduced. L )

“onnloringaqd Controls

i

Costs of heating the carnr.rus were reduced by in-
stalling thermostats ‘and heat monitosing de-
vices, disconnecting ra dlalors, and closing exs
haust vents. . .




 Table A (continued) The 407 Program Ideas and ancative Approaches

3

institution and Principal ;& Brief Description of Idea

Contact Person or Approach
Mount Marty College Rescheduling Building Use
*{continued) Rl

Sister Marie Helene Werdel Energy savings during a Christmas vacation
Director, Plant Cperations . shutdown were made possible by consolidating

(605) 668-1500 all working staff into one area and asking them
’ tosupply their own electric space heaters.

MLt. San Antonio College Coputerized Energy Management

Walnut, CA 91789
Virgil Farnsworth Electricity saved by adjusting the lighting and
Supervisor, Physical Plant  regulating the water temperature and volume
(714) 594-5611 eventually led to the installation of a computer-

ized energy management System.

Navarro College Administrative

Corsicana, TX 75110
Charles G. Orsak. Jr. The college considered adding solar education
Assistant Dean programs and conducted a Study analyzing the
(214) 874-6501 market for solar installations and the skills re-
L quired of solar techficians.
Charles G. Orsak, jr. Administrative -
Assistant Dean T
{214) 874-6501 A feasibility study was conductgd to develop a

. sofar energy educatjon. curriculum that would
: teain technicians in all phases of solar energy.

Charles G. Orsak. Jr. Administrative
Assistant Dean *

(214) 874-6501 ) An energy audit examined the original ‘design,
. plan. and layout of three campus buildings to
develop the most, appropriate conservation

~ . measures.

Charles G. Orsak,,]r. Administrative .
Asststant Dean . . ) '
{214) 874-6501 The college contracted with & maintenance com-

- pany to do a complete campus consetvation
overhaul that included demolition of two build-
ings.

Alternative Energy Source

e et F e PR —

Charles G. Orsak. Jr.
Assistant Dean .
(214) 874-6501 A geothermal we{l supplies a local hospital and
the college with hot water and partial space
heating.
rd
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Institution and Principal

Brief Description of {dea

Gontact Person or Approach
Navarro College Energy Education
{continued} _ e e o e
Charles G Orsak. ]r, An 11-module cutriculum in energy conserva-
Agssistant Dean tion provides training at the secondary voca-
(214) 874-6501 tional. and adult continuing education levels,
¢ Charles G. Orsak, Ir. " Energy Education
. Assistant Dean . ’
{214} 874-6501 A certification program trains mechanics and in-

stallers to work with conventional solar

systems.

Charles G. Orsak, Jr.

Assistant Dean -
{214) 874-6501

3

Information Sharing

) .
A threerday workshop provides “hands on”
training in the use of solar powered stills that
produce alcohol fuel from grain. °

Charles G. Orsak. Jr.

Assistant Dean
(214) 874-6501

Rescheduling Building Use .

" Energy cests were saved and academic priorities
maintained when students and staff "were re-
scheduled on a 4/40 plan. or 40 hours within

- . Jfourdays.

Charles G.-Orsak, Jr. Solar Building Design

Assistant Dean ' . 2
(214) 874-6501 A solay lecture/laboratory {acility with outdoor _

7

space for collectors and storage of solar energy
provides “hands on” experience as part of the
college’s solar energy education cutriculum.

Charles G. Orsak, Jr.

Assistant Dean
(214) 874-6501

-

Solar Education

A course provides training for solar technicians
and leads to an Associate of Applied Science
degree in Solar Technology.

Charles G. Orsak, Ir.
Assistant Dean 1

(2147'874-6501

Solar Heated Water

Three banks of 24 solar collectors provide
enough hot water for one large campus dormi-
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hﬂo A (oontlnuod) The 497 Ptogum Idess. and Innovative Approaches

Institution and Brincipat

Brief Description of idea

Contact Pergon *«  orApproach .
Nazarene Bible College Administrative
Colorado Springs, CO 80935 R
Wesley A. Taylor ‘An energy audit conducted by 2 consulting firm
+$ Business Manager was the basis for major conservation aiterations
(303) 596-5110 and adjustments that more than paid for the
costs of the consultation. - 5
" New Mexico Highlands ; Energy Education .
University
+  Las Vegas, NM 87?01 . .
Dr. Orval Hughes * A seather training program providts conserva-
Project Director, + tion workshops~and follow-up assistance to
Energy Education grade school and junior high school teachers.
(505) 425-7511 ' ’ ) -

New Mexico State Utiversity
Las Cruces. NM 88003

Richard A. MacRorie
Systems Analyst _
(505) 646-3021

Monitonng and Controls

Outdoor air temperature ‘meters save energy
costs by determiping when incoming air needs to
be pre-heated or chilled before it cir¢nlates to
remove fumes from thechemislry building.

* New Mexico State University-
Grants Branch
Jonette Balmer
Coordipator,
. *  Energy Information
(505) 287-7984

—

Incentive Program

-

Newspaper articles, films. and the school curric-
ulufh promote walking and bicycling*in an at-
tempt to discourage excessive driving by stu-
dents:

Jopette Balmer
Coordinator, -
Energy Information ~
(505) 287-7984 -

Information Sharing s T "

+ Students, the community, and speakers from
- utility companies, conservation orgamzations,

and planners participated in a 12-week course |

. Old Westbury, NY 11563

Dr. Gale Tenan Spak
s * Deputy Director, Center
b for Energy Policy
O (s16) $86-7578

] L s ,exatnining energy issues. )
Jonette H. Ballmer Solar Information Sharing
Coordinator, . . ’
N Energy InfoMmation A one-time four-evening class ©n solar energy
{505) 287-7984 and its practical application was held in gesponse
to contfuous requests from students and the
. local cdm;numty
New York Inttitute “Informdtion Sharing ,
of Technology ’

A telephone "en;rgy hot line” provided specific
al rs to questions and sent printed material
as a follow-up service to Mew York residents.

-
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Table A (continued) The 497 Program Ideas and Innevative Approsches

institytion and Principalr —  Brief Description of idea

. Contact Person

or Approach

Niviols’ College.
Dudley. MA 01570
Dr. Lowell C, Smith
President
(617) 9431560 _

Campuswide Energy Conservation

The collega reduced heating oil used by 27 per.
cent by insulating all buildings. using thermo-
stats, using energy saving showerheads, and
rescheduling classes. '

North Carolina State University -

Raleigh, NC 27650

Charles C. Bl;tswell
. Director, Physical Plant
(919) 737-2181

-

L]

Administrative_ - ____ ..~ _ _.

A -

‘Before installing computerized controt of its

energy systems, the umvemly tested the cost ef-
fectiveness on a microprocessor leased to the
computer science department.

Charles C. Braswell
Director, Physical Plant
(919) 737-2181 "

-
- ’ -

Incentive Program

A two-year energy consérvation program usesa,

multi-media approach to increase awareness and
cut Campus energy costs.

North Dakota State School |
of Science
Wahpetan. ND 58075

Information Sharing  * \
1

Alvin C, Eckre Training and technical assistance in the safe pro-

Director, Special Sefvices duction of alcohol fuels from grain are pro-

{701) 671-2245 vided 10 local farmers.

Alvin C. Eckre Lighting Adaptations ‘

Dicector, Special Services

(701) 672-2245 . Lighting standards were maintained and elec-
AN tricity was saved when the COIlege reduced “its

« lighting by 50 percent.

Alvin C, Eckre Power Plant Conversion

Director, Special Services - " ‘A

(701) 671-2245 The ‘central oil burning heating plant ‘was
. . reconstructed to burn the coal wldely available

* inNorthDakota. » .
Alin C. Eckre ¥ Ventilation

Director - 5pec1ai Semces
(701 ) 671-2845

Steam heating costs were reduced when thermo-
stats were reset and the fresh ajr ventilating sys-
tem was altered to yse recirculated afr-th all

* classrooms dnd laboratory buildings.

-'.'102 v o
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Table h (continued) Tha 497 Prograrn Ideas and Innovative Appfoaches

Institutuon and Prmmpal Brief Descrtptson of Idea
Contact Person . X or Approach
“North Dakota State Schoot Window Modifications . .
-—.o.!a-SCien‘;e ‘--m.—,r": —‘-.‘:.-".—"- T e -—--1‘;:'.-.-._'.7... et B AT TR TR IS = Sy aiE e ror e e - g
(continued) 2 '
- Alvin G Eckre Smaller double-glazed windows Yeld in-an in-
Director. Spetial Seryiges sulated panel replaced old, poorly insulated
LA70D 671224 windows and ended heating and cooling losses. ¢
Northern Arizona Uy tversity Computerized Energy Management
Flagstaff. AZ 86011 ) .a .
E- Harlin Staﬁ'es s Centralizing all operations of a hot water heat-

Vice President . 1ng system by using a compuler reduced energy
{602) 523-3151, use by 30 percent. .

Northern Michigdh tniversity Lighting Adaptations

- *

. Marquette,. Ml 49855

*

. A
Michael G, Heliman - Changing the lighting in lhg gymnasium and
Associafe 6:rector, field house to metal halide and mercury vapor
Physical Plany lamps cut the power usit, reduced maintenance
(906) 227-2120 ¢ costs. and provided better v:sabilnly
Nortl&gn Qati'tollege ' Power Plant Corversion
» SD 57401
Dr. Joseph M"McFadden Bmlers were converted to burh waste crankcase
. President, * p oil by ‘installing a stmple and inexpensive filter-
(605) 6222521 ) ingsystem. -_
" Northland College - Incentive Program ..
Ashland. WL'54806
+ Harvey B. Haukaas The college reduced its overall energy’ consump-
Director of Planning . tion by offering a free party to the students in
{715) 6824511 ’ the dermitory having the lowest enetgy use.

— “Northwest Mississippi, . Solar: Use of Bhiotovoltaics Tt T
lumior College ceL T, ]
Senatobia, MS 38668 v

Henry B. Koon A solar photovoltaic system uses a back-up

President : waste converting and burning system to serve all

(601) 562-5262 ' heating and electricity needs without using any
. » ~oil or natural gas. ’ .

Notre Dame Foliesvz Cooling Systems )

Manchester,“NH 03104 .. ) 7
R.oben Bishopric The college reduced its water and sewage costs
Superintendent of Plant by replacing its water cooled refrigeration and
(603) 669-4298. - freezer compressors with an air cooled systemt.

! .




r

. L]
] - -

Table A (continuec) The 497 Program Idoas and Innovative Approachés

Contact Person

Institution and Principal.

Brief Description of Idea *
< Or Approach |

+ Columbus. OH 43210

. Dallas Sullivan

Director of Conservation

” (614) 4226240

Olmlin Callege Heat Recovery
n OH 440?4 —_— e e ST v Tl e e TR e A T b o T e 1 8 N e i ..:--.,.....w..r.;.:
* Joseph Metro Instead of tunnels for steamheating pipes being
Manager of Buildings buried. they were insujated: as 4 result, normal-
{216) 775-8434 " ly wasted heat is re::overed and iised as part of
, the heating system,
Ohio State University Cooling Systems

J

Replacing a* steam-run chiller in_the pharmacy
building with an ejectrical system: did not inter-
fere with 'temperature sensitive research pro-
grams and cut costs of round-the-clock cooling.

Dallas Sullivan

Director of Conservation -

(614) 422-6240

Cooling Systems

The installation of a small individual air condi-
tioning unit eliminated the need to run the large

air cooling system round-the-clock to serve the ~

tempefature needs of a small computer.

_D-;llas Sullivan
Director of Censervation
{614) 422-6240

[

Ventilation o

After an energy study, the university found that
en2rgy cuts cpuld be made and govbrmment ven-
tilation Tegulations et by reducing the constant
air supply to laboratory buildings.

Oklahoma State University .
Stillwater, OK 74078 -

- Dr. Steve Marks
Co-Director,
- Energy Conference
(405) 824-7015

Energy Education

Summer inservice training for public school
teachers and administrators gives them a better
understanding of energy problems and helps
them defrelop energy curricula.

Dr. E.F. Davidson
Vice President
{405) 624-5982

Heat Re}o\

{nstallation of a heat recovery systém has solved

»an air, pressure balance problems heat from ex-
haust air is captured and preconditions outside
air entering two science buildings.

Olivet College

+ Olivet. Mt 49076

Burton V. Swan
Director, Physical Plant
(616) 749-7649

Information Shating

A center supported by contributions of time and
materjals from faculty, staff. and students pro-
vides the communjty with information and use-
ful tips on energy conservation.

b
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s and nnovative Approaches

‘lnstitution andP pal
‘ Contact.Pérson

Brief Description of Idea
or Approach

Olivet Cor
nued)
Burton-V-Swan
. Director, Physical Plant |

" (616 749-7000
<3

~ € -The college (o0k “advantage 3R

Ventilation

Tatatal godd™ ]
weather and ventilation when building use was
low by replacing sealed windows wﬂh operable
windows, This cut costs, .

Oregon Institute of Technology
Klamath Falls. OR 97601

Allemalwe Energy Source : .

_ John H. Smith tldings on the campus are designed and
Assistant to th@President constructed to use geolherma'l healmg from lo-
(503) 8826231 -’ cal hot springs. -

Oregon State Biiversity Monitoring and Conlrols

Corvallis;OR 97331 ) .

- Clifford VaSmith The temperature monitofing syfem in a large
Vice President fesearch building is set up to avoid the yse of
(503} 754-2447 both the heating and the cooling sysiem on the
same day. ki
Penn Valley ComMunity College Monitoring and Controls
Kansas City, MO 64111 .

Kenneth Gillespie
Direcior. Physical Plant
(816) 756-(1220

Energy costs at the college were cut by 62 per-
cent at virtually no cost by lowering tempera-
tures and by reducing lighting levels; the hours
equipment operated, and the fan speeds. N

Pennsylvania State University
University Park. PA 16802

JJ. Carroll Dean .
Manager, Conservation

incentive Program

»

Students organized and monitored 2 five-week
enecgy conservation contest; 40 dormitories -

Program *were invelvéd: cash awards were given to lhe
(814) 863-0538 lopthreewinners.
Gary A, Shute Information Sharing
Coordinator, Energy
Extension Students deﬂgned energy education courses for
. (814) 863-2938 the community in order to meet the requmement

———— e

_]. Carroll Dearr
Manager. Conservation

e
Lighting Adaptations

that they participate in communily service pnor
to graduation.

» »

w,

Program The‘university achieved a 42 percent cut in enems
" {814) 863-0538 gy used by lighting each area on the campus at
*  the,level needed for the task to be-carried -on
there. )
v
Q - 1 0 5
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" Institution and Principal Brief Description of Idea
Contact Person or Approach _
Pennsylvania State University Window Modifications
. (continued)
= 4 Catroll Beany= = - - - - =—~Rollup™storm windows mdebf'ckaravinyl 1 s
‘ Manager, Conservation stalled.inhouse raise inside temperatures by 25
! Program i pegenlandmduce energy loss by 26 percent.
(81418630538 .
Philadelphia College of At °  Window Modifications
Philadelphia, PA 19102 .
Michael Levin . An energy management class designed an jnex- \
4 Designer ~ ' pensive insulated vertical blind which can re-
- (2)5{893—317; . «duce the heat loss during the winter !hrough the
' college’s 1,200 windows. .
, Piedmont Technical College Energy Education T
‘ Roxboro, NC 27573 . ’ ’
Thomas E, Carden The college offers a three-year energy technol-
Director, Industrial ogy Pregram on installation and maiffenance
Technelogy of energy systeins in both commercial and resi- !
; % 9)59921181 dential buildings. 4 -
Pima Community. College " Solar Information Shasing -
, Tucson., AZ 85705 . L
Constance Howard The college ran a series of training workshops
Director, Community that showed residents of the community how to
Services . build and install their own solar hot water col- -
(602} 884-6720 lectors.
Polytechnic institute EnergtaEducation o,
of New York .
Brooklyn, NY 11201
Dr. Richard S. Thorsen The college offers a masters of science degree
Chairman, Energy program accompanied by a cerlificate in energy
Engineering Program engineering and policy.
(212) 643-5044 ' .
Post College Building Insulation
Waterbury. CT 06708
Frank Gomes, Jr. By covering the roofs of twe buildings with a
Treasurer “trocol membrane” insulating and sealing sys-
(203} 755-0121 tem, the college eliminated roof leaks and in-
creaged heat retention capacity. ’
Potsdam College of Corlputerized Energy Management .
Arts and Science
Potsdam, NY 13676
Renald J. Scott A micro-computer manages enery, CORSUMPt
Director, Physical Plant tion. using the steam plant as the center for
{315) 268-2955 climate control.
0 * . ’ .
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-This ‘college conserved.energy by caulking win-

Director. Phffsical Plant
(605) 2250420 n

v W ¥
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. .Table A fcontinued) The 437 Program ideas and innovative Approaches
Institution and Principal Briet Description of Idea
’ Contact Person or Approach R
Presentation College Campuswide Energy Copservation .
Aberdeen, SD 57401 o

dows, insdlating pipes.. rescheduling kitchen

hours. and feducing room temperatures.

Prestonburg Community College
Prestonburg, KY 41663

Robert D. McAninch
Associate Professor
(606) 886-3863 -

Campuswide Energy Conservahon

The college's gqal of 30 percent energy nducl:on
was sutpassed by lowering overall temperatures,
using space heaters, and reducing lighting.

Princeton University
Princeton. NJ 08544

Michael E. McKay
Assistant Director.
Construction
(609} 452-3966 !

Elmer w. Fry

Manager, Mechamcal
*Engineering

(609} 452-5472

1

‘ Heat Reéovery

Computerized Energy Management

The university ipstalled 2 computer control sys-
tem t0 monitor the energy ¢fficiency of 40 build-
ings.

By using the heat gjven off by’s computer sys-
tem running 24 hours a day the university is able
to heat the building and reduce the temperature
of the computer.

[ —

Ramapo College of New fersey
Mahwah. NJ 97430 "

Michael R. Edelstemn
Assistant Professor

of Psychology
{201} 825—23m

William L Makolske

‘Professor of Physics  _

{201) 825-2800 '

P
4

William J. Ma
Professor of
(201) B25-2800

ofske
¥sICs

[

*aspects of the enetgy crisis.

Conservation Design and ‘P}annlng .

.

The college designed. a building for ecological

‘hving which incorporated many conservancm
. And altemative energy features.

Encrgy Education

The faculty designed an undergraduate curricu-
lum which takes a cross-disciplinary appreach
to the social. political, scientific. and technical

1 .-
Information Sharing :

The alternate enecgy center conducts workshops
for the college family and the local community
and camnies on small scalg research on renewable
and altemative energy sources.

A




Y
S

e =

T&lol(comlnlnd) WQTWIMMW./

lnsﬂtution and Pringipal ' Briet Descriplion of idea
Contact Person - . Of proach -

Ramapo College of New Jersey  Lighting Ada

{continued) i . o

" "Robert W. Johmn By.installi brighter street lights the college was *
Energy Officer able to remove all nearby sidewalk lights. cut:
(201} 825-2800 - ting electrical consumptlon in half.

" Randolph-Macon College Administrative -

Ashland, VA 23005 . .
Dr. William P. Hesse * To increase student awareness of the energy
Assistant Professor -~ . problem and te qualify for federal matching

of Physics + .. 8rant funds. the college appointed 21 studénts to

{804) 798-8372. o conduct a thorough campuswide energy audit

Rhode Island Junior College - Conservation Désign and Planning

wwickv Rl 02886 - " . . ) ’
Priscilla A. Ling A large seven-story building. designed as a multi-
Publi: Relations Officer purpose campus. has the most efficient heating.
{401) 825-2181 + cooling, and lighting arrangements possible.

Rlvier College v Campuswid'e Energy Conservation

Nashua. NH 03060 ’ R

Mrs. Tragy Schier
Ditector of Development
{60°) 888-1311

An energy audit on the campus resulted :n the
development of a comprehensive energy conser-
vation program.

Rockefeller University
New York, NY 10021

Thomas P. McGinnity

Director. Physical Facilities -

(212) 360-1075 & .

Heat Recovery

Coils installed in two major buildings recovered

enough heat escaping from exhaust systems to
heat the buildings during the winter.

L » ‘
Rollins College
Winter Park. FL. 32789
Dr. Thomas D. Harblin
Chairperson. Conservation

Adn':inistrative

*A conservation task force develops and pro-
motes plans to reduce energy waste and educates

Task Force and motivates members of the college communi-
(305} 636-2000 ) ty about conservation possibilities.

Rosemont College Power Plant Conversion *

Rosemont, PA 19010 : .
Alexander Spiro This multi-building campus is coriverting its
Business Manzager bpilers from oil to natural gas as the main source
(215) 527-0200 of fuel with oil as backup.

-
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Table A {continued) The 487 Program Ideas and Innovative Approaches
L] L

Institution and Principal

Brief Description of idea

Contact Person _or Approach !
Rulgers University Computerized Energy Management
New Brunswick, NJ 08903 .
John Whyte A mini-computer monitors. analyzes. and con-
Energy Management trols energy consumption; it has reduced costs
Engineer v and eliminated the difficulty of running a man-
(201)932-2078 ual management system,

St. lohn's University
Tamaica, NY 11439
Henry Carattini

Director. Plan
(212) 969-

Lighting Adaptations

Electric timing devices automatwcally &owtrol
classroom lighting to conserve energy.

Momg&
[~ West Hartford, CT 06117

Sr. Claire Markham. Ph‘ID‘

Energy Education

The college staff developed an energy education

Assistant Dean : program for the state’s elementary schools.
(203} 232-4541 .
St Mary's College dncentive Program

Winona, MN 55987

T.1. Tim Burchdl. HI
Director, College Relations
{507) 452-4430

“Ernie Energy,” a penguin image. has been " »
adopted as a motivator and educator on energy
conservation and is used pn posters and memo-
randa and in newspaper articles.

St. Mary’s College of California
Moraga, CA 91575
Alan B. Holloway
Vice President .
{415) 376-{311

Campuswide Energy Conservation u

A campus energy audit by a local utility com-
“pany triggered a comprehensive conservation
and awareness program as well as a conserva-
tion marketing research program at the cflege.

St. Mary's University

Conimuter Copservation

San Antonio, TX 78284 r}
Sylvia McLaren In orderto§ eir concern about the nation’s
Assistant Director, depentience on forgign dil-sludants circulated a
Public Relations petition pledging signers to drive iles logs
’ (512) 436-3327 per week.
St. Michael's College Rescheduling Building Use

Winooski, VT 05404

Edward L. Henry
President  ’
+ {802} 655-2000

The Christmas vacation time for the college staff
was lengthened to correspond with that of the
students; then the campus was shut down for the

¢ entire period. , :
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Table A {continued) The 497 Program Idess and Innovative Approaches
o

Institution and Principal .

Contact Person .

Briet Description of Idea
or Approach

San Francisco State University Heat Recovery .

San Francisco, CA 94132 ’
Leo Dunne A heat-reclaiming unit cap tures waste heat from
sManager. Energy Resources “kitchen stoves and uses it to heat the dining
(415) 269-2465 : hall.

San Jose State University Solar Building Design

San Jose. CA 95192
J. Handel Evans

LY
A new five-story library will use solar and natu-

Associate Executive ral energy for 100 percent of its heating, cooling,
Vice President and ventnia}:on needs with no backup system
& {408) 2772122 considered necessary. |
Seattle Pacific University Campuswide Energy Conservation

. Seatile, WA 98119

Merlin P. Walsh
Director. Physical Plant
(206} 281-2071

[

A comprehensive conservation plan reorgamzed .

_ the "dérmitory heating system, changed the ath-

letic facility lighting. and installed 501ar panels
to heat water.

Sierra Joint Community Collige
Rocklin, CA 95677

Renald Bryant
Facility Planning .
(916} 624-3333 '

Administrative $ -
.

An engergy committee developed a public energy

education program. an energy monioring sys-

tem, a technical audit. and an energy technician

training program.

. _Ltiand Mansuetti
*. Program Development
{916) 624-3333

Energy Education

This college offers a degree or certificate in tech-
nical energy management as well as courses te
upgrade the skills of energy technicians and to
educate consumers on energy conservation-

Skidmore College
Saratoga Springs. NY 12866

Stephen F. Harran, Jr.
Director, Business

. The college develo

Power Plant Conversion

a way for its heating

plant to burn 100 percent waste crankcase oil:

QOperations this lowered fuel bills and renfoved a waste
{518) 584-5000 product and pollutant from the area.
Solano Community Campuswide Energy Cdhservatiog,
College District

Suisun Gity, CA 94585

Raymoend E. Ogden
Director. Operations
(707) 864-7000

Great energy savings on campus were achieved
by small steps such as lowering thermostats and
lighting. changing class schedules. and exploring
alternative energy scurces,
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Tuble A (continued) The 497 Progrem ideas and Innovative Approaches

Institution and-Principal

Brief Déscription of Idea

Contact Person ‘or Approach
Southeastern Community | Monitoring and Controls*
. College
Whiteville, NC 28472
Willam D-Small The college cut energy costs by installing hme
Superintendent clocks to run equipment more efficiently, by ré-
{919} 642-7141 ducing the heating within various buildings, and
by.reducinglighting. Y
Southeastern University Energy Education

Washington, DC 20024
Andrew G, NeisOn, .

The university offers a graduate degﬂ;e prog-am

Dean in energy management which ¢oncentrates on
" (202) 488-8162 energy policy decision-making:
. Southern lllinois Univessity Computerized Energy Management -

Carbondale. 11 62901

Thomas B. Engram
Superintendent of Utilities
(618 453-4371

The university invested in a computer system in
order to enable it to cut the demand for elec-
tricity and to manage other conservation activi-
ties as they developed.

Southwest Texas State
University

San Marcos. TX 78666
E.M. Fauver. Jr,

Incentive Program

A conservation public relations effort uses a

Chairman. poster and bumper sticke. campaign. an energy
Energy Committee curriculum, and car pooling parking privileges
(512) 245-2148 to change attitudes to favor conservation.
Southwestemn at Memphis - {ncentive Program

Memiphis. TN 38112
Thomas R. Kepple, Ir.

The program awarded the student government

Director of half of each dollar saved by the practical appli-
Administrative Services.  cation of electricity conservation practices.
(901} 274-1800
Southwestern University Computerized Energy Managernent
Georgetown. TX 78626 )
Robert |. Schwartz A computer system installed by the university
Comptrolier controls gas and electric consumption efficiently
(618) 453-4371 and reduces costs without sac-icing comfort,
Spokane Falis Energy Education
GCommunity College i
Spokane, WA 99204 /

Dr. Ronald L. Needhath
Division Supervisor
(509) 456-2897

A two-da¥ seminar on earth-sheltereq buildings
developed such an interest that the college estab-

lished a program that runs over three-quarters of -

the year.
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Table A {continued) ;rhe 497 Program Ideas and Innovative-Approaches
. & . - f

Institution and Principal

Brief Description of Idea

Contact Person '\ OorApproach . f
Spokane Falls Information Sharing ’ .
Community College ' e
{continued) o ~ . -

]ohn M. Thompson * The college contributed 2 two-acre site to acom-

Direct . munity project that used -donated plans and
L mg,Re‘Sources labor to build an energy-efficient home which

{509) 456-2860 now serves as an energy information <entet,

Spring Garden College .

Chestnut Hill. PA 19118

Kay Root
. Assistant Director
of Development

* (215) 242-3700

Cormiuler Conservation

-

“The four-dayfheek schedule at this commuter -

college has cuf the traveling expenses of the stu-
dents as wéll as reducing the college's operating
cosls.

Kay Root
Assistant Director
*  of Development

Energy Education

The college offers two-?ear and four-year degree

-

(215} 242-3700 programs in energy engineering and technology
T using maiply existing courses arranged to cover
every possile angle of energy conservation. °
Spring Hill College Cooling Systems
Mobile, AL 36608
jean Golden An oversized compressor which malfunclnoﬂn:&l/
Director, often was replaced by a small. more efficient”
Energy Conservation unit that uses less than half the electricity and
tZOS) 460-2250 stifl services the building adkquately.
}ean an Golden ~ . ' [ncentive Program .
Director.

Erergy Conservation

{205) 460-2250

x

. .
A contest with a monetary award was designed

to reduce student energy use and ullhly cost in
dormitories.

o

SUNY Agriculture and
Technical College
Alfred. NY 14802
. James E. H
Principal Engineer
1607) 871.6373

Window Modifications

A speail combmétlon of msulallng materials ,
was designed into a Panel that covers unneces-
sary windows aestheucally and reduces heat
loss.

SUNY at Binghamton
Binghamton, NY 1390]

Edward J. Demske
Vice President

6on7os21s7 "

Ventilatbn

The \renhla!lo‘n in most buildings on the campus =
v(as‘;reduced by cutting the size of farr motors
and redirecting air flow with no reduction if
comfort.

112
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. ‘Table A {continued) The 497 Program Ideas and Innovative Approaches

institution and Principal

Brief Description of Idea

Contact Person * ‘or Approach
SUNY at Brockport ., - Campuswide Energy Conservation
Brockpart. NY 14420 . -
B.R. Wolin An'en anagement system makes it possible
Vice President s for a comprehensive conservation program to
(716) 395-2129 overcome the deficiencies of an aged and over-
v used physical plant.
SUNY at Buffalo-Amhesét Building Insulation
Buffalo, NY 14269 )
Dean H. Fredricks’ Insulation and sealing of open air spaces above
Director, Physical Pant the ceilings in a large do:mitory and classroom
(716} 636-2025 complex both eliminated heating complajints and
. reduced heating costs.
SUNY at Old Westbury Heating Systems
Old Westbury. NY 11568 . .
Edward A. Quinn The college rented two mobile boilers te pro-
Engineer ) vide hot water and air cénditioning for the cam-
(516) 876-3302 pus durirg the summer. aliowing the total heai-
ing system to be shut down for repairs.
SUNY at Oswego Alternative Energy Source
Oswego, NY 13126 .
Robert F. Bieling The institution plans to experiment with wind-
k’i)Assistant to the power generation. Jake water cooling. burning
Vice President waste automotive oil. and other alternative
(315} 341-3202 sources of energy.
SUNY “at Plattsburgh . Monitoring and Controls
Plattsburgh} NY 12901
B.J. Seapell o The institytion switched its ais conditioning
\ Vice President system from_ automatic to manual control so
{518) 564;2130 that air conditioning wasprovided only after the
outdoor temperature- staved at 78°F, for 48
\hours. ' .
SUNY at Stony Brook Cooling Systems
Long Island, NY 11794 :
Antoinette Bosco « A numberof cooling units on campus were elim-
Campus Relations Director  inated to avoid-excessive cooling.
(516) 246-3580 —y
“Stetson University + Incentive Progr_a);n
Deland: FL 32720 “ .
Fred HeCooper ~ A “Turn ©n to Turn Off” incentive program
Director: Public Relations  tabulated the-number of appliances studenis
(904) 734-4121 owned. educated thern on the energy these used:

and then conducted a conservation contest.

N

; 113 ’

109




. -

' Table A (continued) The 497 Program ideas and innovative Approaches

. Institution and Principal ~  Brief'Description bf idea
. . Contact Person . i or Approach
" Stetson University Incentive Program . R ’
{continued) ‘ . -n
Fred H. Codpers * To increase student awareness of energy prob- .
Director, Public Relations ~ lems, the university was blacked out for five ’
(904) 7344121 hours for a candlelight dinner, anjoutdoor con-

cert, and a discussion on conservalwn

Suffolk County . Solar Installation Variations
« Community College . R4

Selden, NY 11784 N .

John C. Harrington By cdgstructing solar greenhouses on the top of

* Administrative outdoorsewagé storage tanks, the college pro-

Vice President ) vided winter heating for sewage as it was pro~
(516) 233-5196 cessed at the treatment plant. -,

Susque‘hanna University - Administrative )

Selinsgrove, PA 17870 : 1 “ - L™
David C. Henry An energy task force studies energy problems
Assistant Director, and passes on to appropriate officials the best

Physical Plant suggestions for conserving energy that it can
(717) 374-0101 find. , .
,  David C. Henry * Computerized Energy Management -
Assistant Director, .
Physical Plant A central corgputer system is used to control
(717} 374-0101 and mohitor all energy systems on the campus as
.- well as the fire and security alarms.
avid C, Henry Lighting Adaptalitms

About 760 fluorescent tubes were mnoved and
380 ballasts were disconnected in order to
cessive lighting on the campus.

David C. Henry Menitoring and Controls
Assistant Director, . .

Physical Plant . A weather man controller device uses outdoor
{717) 3740101 temperatures as one factor in determining the  °

setting of room tgmperatures in the dormitories.

David C. Henry - Venlilalion ‘
Assistant Director, N -

Physical Plant Four ceiling fans were installed to circulate heat
(717} 374-0101 _ trapped in high dmmg hatt ceilings.

< Li'd ’
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Tatle A (continued) The 407 Program kieas end Innovaties Approaches

Institution and Principal Brief Description of |dea
Contact Person ¥ or Approach
Taft College, Inéormation Sharing
Taft, CA 93268 . ' )
Dara Kennedy The college conducts-a_course for community
Special Projects residents (mainly workers in nearby oil.fields)
'Ceordinator to increase their energy awareness and their ac-
. @03)765-4191 quaintance with fuel shortage problems.
- Talladega College Alternative Energy Sources ‘ ’

_Talladega, AL 35160 ¢
Dr. Vadiraja V. Murthy

- A faculty member and a student are researching

Associate Professor$ the possibilities of using the kudzu root tubers as
(205) 362:5521 a source of alcohol preduction for gasohol.
Taylor University Heat Recovery -
Upland, IN 46989 -
Charles R.Newman ,  The energy used in the dining hall was reduced;
Director, . by adjusting refrigeration compressors and using.
Service Opérations hot kit exhausts to pre-heat fresh air going'
(317) 998-2751 into the dining room. .
Charles R. Newman Incentive Program. .
Director,
Service-Operations The “Kaptain Kill-a-Watt”, logo is the energy
conservation super hero on campus and is used

. (317)996-2751

-

on T-shirts, light switches, memoranda, posters,
and cartoons. .

, Tompkins Cortland
. Community College
‘Dryden, NY 13053

. Philip E. Donohue

Window Modifications

The college is, using part of its 33000.¢quare

Director, feet of windows as a laboratory to test five types
. Buildings and-Grounds of treatment for single-pane glass windows that
(607) 844-8211 waste energy. .
Triton College ‘ *Administrative”
River Grove, IL 60171 _ . .
Earl Cismesia A physical plant official found that by convert-
Superintendent ing one small building to electric space heating,
(312) 456-0300 the entire campus could qualify for a special dis-
’ . couft on electricity rates.
Tufts University Administrative
Medford, MA 02155 ’ :
Philip Strassburger A team of engineering students trained to iden-
Student . tify and analyze energy use, misuse, and overuse
(617} 866-0926 . on Campys reports its fmdmgs to physical plant
_ personnel.
13
"‘:\ o b N
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"Institution and Principal ~ Brief Description of dea |
Contact Person . or Approach
Tuskegee Institute " “Cooling Systems ” .
Tuskegee Instituie, AL 36088
George L. Howell, jr. By installing independent chl]lers in the on]y two
Assistant Director, buildings requiring year-round air conditioning,
-~ Physical Plant the Institute jpable to shut down its central chil]- -
(205) 727-8861 ing system periodically. . :
. Uniteq States ’ Ventilation )
Air Force Academy -
USAF Academy, CQ 80840 -
Major Will Stackhouse Heating costs are cut by increasing air circula-
Associate Professo; tion 5o as to distribute the air warmed by the sun
(3031 472-2196 ] in Some parts of the butlding to areas that ate in
the shade.
United States Naval Academy Alterrtative Energy Scurce .
Annapolis, MD 21402 .o - ;__
Dr. Michael E. McCormick  Continued tests and experiments at the Naval”™ ~
Professor Academy explore the possibility of. developing a
- (30]) 2673873 ¢ system.that could use t of gcean waves
XY fc
) . to generate elects
Dr, Ciyde C. Richard Alternative Energy Source
Assistant Profegsor .« .
(301) 267-3872 - A senior engineering class spent a year research-
. * * ing the possibilities of tapping<the. energy of
. ' ocean currents. — .
Dr. Arthur E. Bock Computerized Energy Management .
Peofessor , - .. . Ve
(301) 2673791 The Naval Academy is using an energy-monitor-
. ing computer system to keep energy costs under
) *control. ’
Dr. Robert Artigiani Energy Education ~
Assistant Professor -
(301 257-3765 A panel of prefessors from different depart-
n ments of the Academy discusses in & multi-

disciplinary erergy course various aspects of
energy conservation and policy.

Energy Education

+
Naval histor¥ and policy courses now include
information on energy studies and data on the
Navy's energy consumption.

L
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Table A w@ Tho 497 Program |deas and Innovative Apploacq.gs '

Professor
{301) 267-3873

" Institution and ncipal‘ Brief Descnption of Ideza - - .
Contact Pe or Approach - .
United States Naval A\ emy . Energy Education !
_{continued} .,
Dr. Richard D- Mali\ieu Many recent pr jects conducidl by senior engi-
Director of*Research neering stu hal have focused on energy
S {301)267-2504 : development ve been recognized by profes-
' + 1 sional societies.
Dr. Michael E. McCormick  Energy Education

~

The requirements for an ocean enginrering
course include a course on five forms of :nergy
found in the ocean. .

Dr. Chih Wu % " Energy Educahon
Professor * ’
{301} 267-3186 Part of a computer course requires students to &,
. run a program showing world energysconsump-
. tion and the depletion that is occurring in the re-
maining supply of energy resources.
. Dr. Chih Wu . Energy Education
Professor . ¢ .
(301) 267-3186 Term papers for an encrgy conversion course

. have resujted in a good deal Icrf followup re--

search at the Naval Academy,

LCDR Charles C. Failla
Instructor
(301} 267-3582

\S

"Energy Educallor} “ _

Y

-

After simple and ingxpensive alterations have
been made, a heat balanced engine is able to
double power output or cut fuel consumption in
half. .

' Dr. Chhh Wu -
Professor
(301) 267-3186

Incentive Program |

‘A visual device was designed to increase studat

awareness of the problem presented by “the
growing consumption of the finite resources
man now depends onfor energy.

Dr. Robert Artigiani
JAssistant Professor
(301) 267-3765

Information Sharing

A campus tejevision network pericdically airs a
seties of *Energy Minutes” to increase awareness
and-generate discussion, on the Navy's role_in
energy use and development.

AN . -
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Table A (continued) The 497 Program ideas and Innovative Approaches

Institution and Principal Brief Description of |dea

Contact Person

or Approach.

United States Naval Academy
{continued)

Dr. Arthar E. Bock
Professor
(301) 267-3791

‘Information Sharing

A movie used in a required engineering course

+xplains the implications of the energy crisis on
«the Navy, promotes conservalion, and encour-

ages™_search on alternative fuel sources.

Dr. Arthur E. Bock

Professor~
{301) 267-3791

*

¥

Information Sharing

An energy study $roup works through the var-
jous media and classroom instruction to keep
Naval Academy staff and students up to date on
nrew internal and world energy developments.

Dr. Richard D. Mathieu

lnforrnation Sharing

Director of Research ‘
pi {301) 267-2504 Energy research papers are ,encouraged are used
' . - in developing curriculum, are published in pro-
. fessional journals, and are followed up with
] additional research. ,
Dr. Rocco M. Paone Information Sharing .
Professor ; .
. (301) 267-3476 Guest speakers discuss energy and conservation
idleas with facu]ly members and students during
o 14 evening seminars. 0 .
. Dr. Clyde C. Richard Power Plant Conversion -
Assistant Professor .. .
(301) 267-3872 The Naval Academy designed a system which
» e "z' using waste products as an alternative fuel.
. , ves oil and shill preserves the quality of the aiz.
Unity College - Administrative
Ul'lit}' m 988 ~ !
Danie! ©. Rynberg A parttime professor conducted an energy apal-
Eaergy Conservation ysis of all campus buildings to pinpoint areas
20 Coordinator of enérgy loss.or overuse.
2 {207)948-3131
Daniel Q. Rynberg, Information Sharing

. Energy Conservation

Coordinator
{207) 948-3131

Three-week “mini-courses” on energy topics in-
clude explonng solar energy and tuning auto-
mobile engines for fuel economy.

*
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Institution and Principal

Brief Description of Idea

. Daniel O. Rynberg
«  Energy Conservation

Contact Person or Approach
Unity College Power Plint Conversion #
(continued)

Installing a wood-fired heating system opex;ated
by work study stadents to replace the old fuel oit

207y 948-3131 _ °

Coordinator systern reduced energy costs and used a local
(207) 948.3131 fuel supply that was abundant and cheap.
Dantel Q. Rynberg -Water Systems N
Energy Conservation

Coordinater Installing low-cost "water saver” dises in faucets

and showerheads has cut hot water consump-
tion by 58 percent.

b SP

University for Man
at Kansas State
Manhattan, KS 6650 -«

Douglas Walter =

. Byilding Insulation

When the university purchasedirn old Erame*

- \

*  Solar Energy Specialist building for office space. the staff insulated the
. (913)532-5866 . building tg cut heat loss and added solar equip-
~ ment to provide additional heat.
’ Gary Coates _ Information Sharing,
Director, UFM ’ :
Technolegy Program The university uses its combination solar green-
(913) 532-5866 house and community center to educate the
public in energy conservation and alternative
energy sources.
Gary Coates “Information Sharing
Director, UFM o
Technology Program A free university organization, using federal and
: {913} 532-5866 state funds with minimal tuition fees, teaches

non-traditional stddents to utilize simple conser-

* vation measures in their homes.

Gary C: \"

«+ Direct

Tec nolosy Program
{913) 532-5866

Window Modifications

The university developed an education-dlemon-
stration project to provide homeownefs and
renters with a kit of ideas and do-it-yburself
window treatment deslgns for conserving
energy.

University of Alabama

University. AL 35486
Robert A. Wright
Assistant Vice President
{205) 348-4530

Admmlslratl\?e

The unwers:ty's “Energy and Cost Savings Com-
mittee” developed a comprehensive plan to con-
serve energy in campus buildings. invelving stu-
deats, faculty, and staff m the process.

A
-EKC"
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‘Institution and Principal  , Brief Description of idea

Contact Person or Approach
University of Alabama- " Information Sharing o
Huntsville '
Huntsville, AL 35807
Bernard J. Schroer The unjversity instigated and hosted a confer-
Director. Energy Center ence for state legisiators where they explored
(208} 895-6361 energy topics and developed state energy plans
and legislation.
Undversity of California. Monitoring and Controls
San Diego
La jolia, CA 92093
J.A. Burfield . The campus’ general climate requirements are
_ Manager, met with reduced energy expenditures by tying
Building Operations all heating and cooling units into a central con-
{714)452-2975 trol system.
»  T.A Tribble Ventilation T
Superintendent, .
' Utlities and Buildings Forty-four fans have been fitted with speed con-
(714) 4522928 trols so that ventilation can be slowed down
when buildings are unoccupied or outside
/ weather permils.
Unijversity of California- Energy Education
San Diego. University Extension
La Jolla, CA 92093 : l
George A. Colbum The university's extension division designed a
Project Director course called “Energy and the Way We Live,”
{714) 452-3405 which consisted of 15 articles run in 540 news-
papers with credit awarded by 342 colleges.
Undversity of California- Heat Recovery
San Francisco
San Francisco, CA 94143 . .
Guy J. Lebreton +  The university medical center utilizes exhaust
iate Manager, steam recovered from three standby genetators
Physical Plant used for emergency power 1o heat a number of
(415) 666-2848 hospital buildings.
Dr. Harvey Pait Information Sharing
Chairperson, Energy
Conservation Committee  The university desighed an energy awareness”
{415) 666-1636 program which educates community residents
and city officials as well as students on ehergy
conservation,
University of-Chicago Lighting Adaptations .
Chicago. IL 7 v
Frederick L.\Sweeney Three-hour lighting timers installed in class-
Director of Operations rooms help eliminate lighting in unoccupied
O [312)753-3054 roofns. & .
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Table A (continued) mmmmmmﬁw

Institution and Principal

Brief Description of Idea

Contact Person or Approach
. UM of Cincinnati Energy Education

Cincinnati, OH 45221 .
john P. McCall }l’he university's energy control system provi
Senior Vice President data on energy use and conservation meth
{513} 475-2588 for a two-year energy technician degree pro-

: gram.

University of Colorado Incentive Program *

Boulder. CO 80309
Cindy Steck The university uses mimeographed remindet
Research Assistant sheets to alert classes when they have left lights
{303} 492-7283 on after vacating classrooms.

University of. Colorado Cooling Systems

Health Science Center

Boulder, CO 80262
Gerald T. McCoy : 1n a comprehensive plan to cut energy costs, the
Physical Plant Manager Center shut off ifs water chilling plant during
(303) 394-7941 winter months, using small umts to supply spe- .

cialized areas with needed cooling.

University of Connecticat ¢+  Monitoring add Controls

Storrs, CT 06268 '
Irving Fallon The physical plant staff found that low-cost
Physical Plant thermal labels, which change color when steam

Energy Coordinator feaks from radiators., could be used in an in-

{203} 486-3115 expensive mmonitoring system to avoid heat loss.

University of Delaware Monitoring and Controls .

Newark, DE 19711
Robert Rounds  * The university organized a manual temperature
Director. Plant Ope:’anons control system which reduced energy costs and
(302} 738-2616 enabled the funding of a computerized system to

Manage energy use. D

University of Dubuque Rescheduling Building Use

Dubuque, A 52001 . .
Wayne A. Norman After conducting a building utilization study the
Office of Planning university made improvements to four buildings

and Development and closed seven to consolidate the campus and

{319} 589-3158 cut energy costs.

University of Evansville Monitoring and Controls

Evansville, ]N 47702
Harry T. Loveridge By updating engines. installing time clock sys-
Director. Physical Plant tems. and closing off dampers seasonally. the
(812} 479:2567 - university has maintained its equipment and cut

energy consumption to a minimum.

17 121 .
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lfnya City. 1A 52242
Randall P. Bezanson

Institution and Principai Brief Description of Idea
- Contact or Approach

Univaersity of ) Energy Education

West Hartford, géll?

: John W, Kesran The school of etgineering helped mtrodnce
Director, Special ms  energy-related curricula into the public schools®
203 434847 . P starting at elementary levels and provided neces-

' . $ary materials and expertise.
Elliot,R.-Croll Maonitoring and Controls
Energy Conservition '
Officer Building ternpératures, taken manually day and
(203} 243-4325 night and then plotted on a chart, are used to
determine wheh to use air conditioning.
University of INinois- Alternative Energy Sources o
Urbana
Urbana. IL. 61601 .
George P. Porter The university is experimenting with alternative
Supérintendent of Facilities  fuels. especially coal, in an attempt to reduce its
(217) 333-3437 dependence on foreign oil and to cut energy
costs.
University of lowa Campuswide Energy Conservation

r

The university's energy chicy includes constant '

Vice President updating of its computerized energy manage-
(319 353-3120 ment system and the improvement of energy
courses offe
University of Louisville Computerized Energy Management
Louisville, KY 40292 ' .
Edward A. Dusch. Electric power costs were substantially reduced
Director. Physical Plant by a computerized monitoring and control sys-
2} 588-6274 tem and reduced lighting levels.
Edward A. Dusch _ Cooling Systems
Director.-Physical Plant  ~
(502) 588-6274 Some of the waste water used to cool condensers
in the physical plant is cooled by simple evapor-
" ation in an open cooling fower; this has resulted
_ inlowersewercosts.
Edward A. Dusch Cooling Systems
Director, Physical Plant
(502) 588-6274 A modification of pumps feeding fuel to campus

boilers eliminated the need for 2n entire water
« cooling system.
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institution and Principal
C.ontact Person

Brief Description of Idea
or Approach

University of I.ouisv:lle
{continuedy
Edward A. Dusch )
Director, Physical Plant
(502) 588-6274

Ventildtion ' '\
When no ill effects arose from lowering a ven-
tilating fan's speed by 20 percent, the univer-
sity’s maintenance staff slowed the remaining
five fans in the system.

Uﬂi\"ﬂ'&ib’ of Lowe!l

Lowell, MA 01854

Bernard L. Killion
Director, Energy Office
(617) 452-5000

il

Power Plant Cenversion

The university, with good access to coal. is re-
searching the benefits of burning coal instead of
consuming gas and oil for heating.

University of Maine-Bangor
Bangor, ME¥)401
Richard A. Eustis

Director, Physical Fhcilities
(207} 947-0336

“‘Heating Systems

When a building heating system with only one
thermostat proved inadequale, heating was
divided into five zones giving occupied rooms
more heat and cutting back in vacant rooms.

i?.ichard A. Eustis

Director, Physical Facilities -

(20719470336

Moniforing and Controls

A valve, setting 3 “high limit” for room tempera-
ture, cuts off boilers when building temperatures
exceed 70°F.

Richard A. Eustis
Director. Physical Facilities

* {207} 947-0336

Power Plant Conversidn

An auxiliary combustion chamber, designed to
burn locally abundant wood chigs in existing
oil-fired boilers, provides the university with an
alternative fuel squrce.

* Richard A. Eustis
Director, Physical Facilities
(207)947-0336

Power Plant Conversion

The university is experimenting with the efti-
ciency of burning c¢dil as a main fuel source b}'
modifying its boilers.

Uniersity of Maine-Orono
 Orands, ME 04469
John'y, McComack
Civil Piasect Engineer
{207} 583-793)

AN

Window Modifications

The university 15 using styrofoam insulation to
cover nearly all of the 20,000 square feet of win-
dows which are responsible for 80 percent of the
heat Joss in its Jarge field house.

<
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Brief Description‘oi Idea
or Approach

‘nstitution and Principat
Contact Person

* University of Heating Systems
Mary Hardin-Baylor .
, Belton, TX 76513
David L. Bigham The least expensive and most efficient way to re-
Staff Accountant place a central boiler system was to install sev-
(817} 939-5811 eral smaller boilers in key locations and to tie

them into existing radiators.

University of Maryland
-College Park, MD 20742

——

Administrative

James Piper Ten engineering students working under phys.i-
Director. Operations cal plant engineers conducted a thorough energy
{301) 454-3452 aundit of all 200 buildings on campus.

Rich Horchler Cooling Systems

Assistant Director,
 University Relations
(301} 454-3322

The Dairy Science Department developed and
publicized a sterilization process for milk which
eliminates the need for refrigerated Storage and
shipping without ruining the taste of the milk.

Rich Horchier
Assistant Director.

University Relationg
(301} 454-3322

Energy Education

A sociology course, "Scarcity and Society.” ex-
plores the way lifestyles are being altered as the
energy shortage increases.

Rich Horchler
Assistant Director.
University Relations

Energy Education
All angles of the energy problem and the effects

(301} 454-3322 of energy development on the environment are
studied in a two-year interdisciplinary program
on werld order.

James Piper Heating Systems

Director. Operations

(301} 454-3452 An “oxygen analyzer” device works to keep a
constant balance of oxygen and fuel in the boil-
er.. thus ensuring the most efficient burning of
fuel.

Rich Horchler Information Sharing

Assistant Director.
University Relations
{301 434-3322

To aid farmers in their planting decisions. an
agriculture professor researched the number of
calories of food energy that could be produced
using one calorie of fossil fuel.

1
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Table A (continued) The 497 Program Ideas cnd Innovative Approaches

Institution and Principal

Brief Description of idea

Contact Person or Approach
University of Maryland - Information Shating ~ .
{continued)
Rich Horchler Fusion as an alternative source of energy s re-

Aslsjistant Director.
niversity Relations
(301) 454-33R ¢

searched intensively both by academic classes
and the research staff of the university.

_ N

James Piper Monitoring and Controls 7
Director, Operations N .
{301} 454-3452 Lighting and security systems for outlying areas.

. and small buildings are operated with radio con-

. trols to avoid the cost of computer service.
James Piper Monitoringand Controls
Director, Operations
(301) 454-3452 Overheating by cast iron radiator systemraas

remnedied by installing auiomatic radiator valves:
where manual controls were inefficient.

L. Carole Wharton
Planner
(301) 853-3688

Reducing Travel Costs

A communication System with print out unith,
connects six budget offices and the central ad-
ministration. This has cut travel and personnel

costs in transporting administrative informa-

tion.

L. Carole Wharton

Reducing Travel Costs

« Planner
{301) 853-3688 The university system revised its cotrier system
between campuses and. the central administra-
tion; this cut overlapping trips and the gasoline
consumed in travel,
University of Maryland- Information Sharing

Baltimore County
Catonsville. MD 21228

Charlene B. Dale

Visiting energy experts conducted a four-night

Coordinator forum.. “Energy Revolution,” to explore with
{301) 455-2901 students. faculty. and community residents the
causes and consequences of energy use.
University of Maryland- Reducing Travel Costs
Eastern Shore .

Princess Anne, MD 21853

L. Carole Wharton
Planner
{301) 853-2688

Travel at this semi-secluded campus was cut by
trading in vans and trucks for compact cars and
mopeds, and by using a campus storeroom to
cut down on trips to town.
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Table A (eontlnuodrgb; 497 Program ideas and innovative Appmches

Institution and Principal

Brief Description of idea

Cdntact Person or Approach
University of Massachusetts- Solar Installation Variations
Ambherst
Amherst, MA 01003 . :
John R. Findley While training CETA wotlers. engineering stu-
Assistant Director dents and faculty constructed four types of solar |
(413) 545-1960 units—greenhouse, water heating, and two’
space heating units in famjly housing. .
University of Massachusetts— Cooling Systems
Boston S
Boston, MA 02125 .
Thomas McNeil New motors in the university’s chilling system
Energy Coordinator have reduced energy needs and promise lonser
(617) 2871900 life with less maintenance.
Thomas McNeil Lighting Adaptations
Energy Coordinator
{617} 287-1900 Changing from incandescent to fluorescent

lighting in the library reduced both energy con-
sumption and ma#itenance.

University of Miami
Coral Gables, FL 33124
Rafael V. Ross

Energy Manager
(305) 284-4972

Administrative

An energy management office, created to serve
a three-campus system. directs the conservation ¥
program and houses the computer which con-
trols plant operations onall campuses,

Rafael V. Ross
Energy Manager
(305) 284-4666

EnelgyTEducation, ™

The Clean Energy Research Institute assembles.
publishes, arud distributes information on energy
and offers extensive graduate programs in alter-
native energY research.

University of Michigan

Ann Arbor, MI 48109
Kenneth Beaydry
Manager. Physical Plant
{313) 482-2428

Heating Systems -

The university, changed its older multi-zone
heating syster:Wwhen a newér vatiable volume
system installed as part of a building addition
produced better results and used less energy,

University of Michigan-
Deatbom
Deasborn, MI 48128 °

Robert J. West
Director. Plant Operations
(313) 593-5380

Conservation in Design and Planning

The university cut back in electrical use across
campus so that 2 new library and learning re-
source center could be phasecl in without added
utility costs or rate hikes, -

12¢
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Table A (continued) The 497 Program ideas and innovative Approaches

Institution and Principal

Brief Description of idea

Contact Person or Approach
University of Michigan- Heating Systems
* Dearborn :
{continued) .
. Robert |. West . Two buildings were eut off from the central
Director, Plant Operations - heating” system; gas burners located in each
{313) 593-5380 - building were tied into room thermostats: the re-
v sult was a 20 percent drop in electrical costs.
University of Minnesota Information Sharing
* Minneapolis, MN 55455 .
Ray Sterling ) The Underground Space Center demonstrates
Director, Underground the possibilities of earth-sheltering construction,
. Space Center which involves building partly underground us-
(612} 376-1200 ing earthas insulation. -
University of Missouri Heat Recovery
Columbia, MO 65211 .
Larry R. Long The university's research reactor facility, which
Energy Coordinator conducts experiments on intense radiation, pro-
(314) 882-3808 duces great quantities of hot water that are now
- . used to heat adjacent buildings.
: University of Montevallo

Y Montevallo. AL 35115

Administrative

Lolly S. Argo The university has started numerous conserva-
Assistant Director. tion programs including rescheduling classes. in-
] Energy Education stalling a wood-fired boller. and opening an
7 Program Environmental and Energy Education Center.
(205) 665-2521
University"of New Mexico Heat Recovery
Albuquerque, NM 87131 ) )
Mahlen Williamson Cdils used to recover heat previously lost
Assistant Director. through central plant flues were designed, built.
Utilities and installed by an engineering professor at a
(505} 277-2464 fraction of the commerdal cost.
University of Notth Carolina Energy Education

Charlotte, NC 28223

Philip E. Hildreth
Vice Chancellor
{704) 597-2224

The university’s architectural degree program
now focuses on methods of design that empha-
size energy conservation {mainly solar applica-
tions}). .

Philip E. Hildreth
Vice Chancellor
(704) 597-2224

Energy Education

Science and technology degrees in engineering
now require many energy-related courses.
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Table A (continued) The 497 Program ideas and lnriovative Approaches

Institution and Principal

Brief Description of Idea

‘Contact Person . - or Approach
University of North Caroliia  Information Sharing
{continued}  © : :
Philip E. Hildreth The university’s annual forum in 1980 discussed
Vice Chancellor . “Future Lifestyfes: Choice or Necessity,” which
(704) 597-2224 focused on énergy consumptidn and depletion of
kn'own energy soutces.
Edward F. Ayers -Reduting Travel Costs
Director. Physical Plant
(704} 597-2156 The university bought sni#ll electric vehicles fo.
- maintenance personnel trave] on campus to cut
.«costs as well as ‘to increase the visibility. of its
conservation policy.
University of Oregon Cooling Systems
Eugene, OR' 97403
Harold C. Babeock During wititer months the university's chilling
Director, Physical Plant system is shut down.and naturally cool water
(503} 686-5243 from a nearby stream is piped in, cleaned
through sand filters. and used by the power
plant,
University of Pennsylvania _ Administrative -

Philadelphia, PA 19174

Horace [. Bomar, 111
Director, Department of

The Department of Enefgy Management and
Conservation, an independent office of the uni-

Energy Management and  versity. coordinates conservation practices and
Conservation polic:es inthe entire physxcal plant.

{215) 243-8662

Horace 1. Bomar, 111 Campuswide Energy Conservation

. Director, Department of
Energy Management and
Conservation

(215} 243-8662

The utility cost at one building was excessive
-and the univérsity employed a professional con-
sultant to suggest ways of conservirig energy.

Horace . Bomar, Il

Director, Department of
Energy Management and
Conservation

(215} 243-8662

Conservation in Design and Planning

The university applied its own set of energy ef-
ficiency guidelines to all new construction and
renovation projects on campus.

Horace [. Bomar, III
- Director, Department of
Energy Management and
Conservation
(215) 243-8662

Cooling Systems .

Gredt savings in electrical costs were achieved
by allowing the temperature of chilled water to
rise by 6°F.

-
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~Ahstitution and Principal " -Brief Description of idea

Contact Person or Approach
University of Pennsylvania Edergy Education . o
{connnued) ¢ s oL .
'Lawrence Eisenberg A graduate program in Energy Management and
Director, Energy Center Policy teaches energy. conservation throigh the |

'physicaL life, and social sciences, puHiC«pollcy,

, and ¢ity planning dr,,aﬂments .

Energy Management and

Conservation
(215} 243-8662 -

~.

Heating Systems .
All of the steam pipes in the heating system Vere
re-insulated when a review of steam bills from
she main meter compared to individual building
meters showed a 20 percent heat loss.

" Hotace 1. Bomar, Il
. Director. Department of

.Energy Management and
Conservation
{215) 243-8662

Incentive Program

Students plan and conduct annual conservation
contests, with cash prizes awarded to the dor-
mitories showing the greatest meductions in_
energy consumption. .

. Hotace 1. Bomar, [li
Dmector. Department of
Energy Management and

- Conservation )
{215} 243-8662

Lighting %dap!ations

After wtydents surveyed the lighting levels on
campus. the physical plant lowered or elimi-
nated lighting where pofsible and posters and
stickers informed the campus of these conserva-
tion efforts.

Horace 1. Bomar. 11

Director, Pepartment of
Energy Management and
Conservation

(215) 243-8662

Monitoring and Controls

Radiators which previously continually over-’
heated older buildings are now controlled effec-
tively by electrical devices that constantly mea-
sure and maintain comfortable temperatures.

Horace 1. Bomar, il
Director, Department of

Rescheduling Building Use

Energy Management and  Through consolidation. all students and facl.:lty
Conservation living on campus are housed in a few dormi-
(215) 243-8662 tories during the summer. .
University of Pitesburgh Monitoring and Controls
Pittsburgh, PA 15260 . :
Edward Permar Fans were slowed down. a chiller was shut off,
Manager. temperatures were reduced. and several other
Mechanical Systems steps were taken t0 make the university's engi-
(417 624-5681 neering building efficient in energy use.
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D¥. Donald F. Kirwan .

* Co-Ditector, Office of

/ Energy Education
;{401 792-2478

lnstitutioq/and Principal Brief Description of 1dea
Coniact Person or Approach

Unl\m:dly’ of Rhode Island . Information Sharlns

Kingstog, RI 02881

Two physlcs professors organmed a university

based Office of Energy Education which acts as

a statewide. centralized energy resource center
for elementary and secondary school teachers.

/" M.N. Pieter Hinkamp.
/  Energy Manager
{401} 792-2141

Power Plant Convgnion

‘Af‘er ,uccessful results in a pilot program, the )

university is using waste crankcase oif as a sup-
plementary fuel in the centrat heating plant.

" University of Rochester
Rochester, NY 14627

Heat Recovery -

Vermillion, SD 57069
Richard L. Storm .
Director, Energy Programs
(605) 677-5341

James O. Dungan Hot water previously discarded from a science
Arsistant Plant Director building is now piped into the hot water systems
~_ (716) 275-4885 instead of being allowed to run down the sewer.
-~ University of Scranton Administrative
Scranton, PA 18510 . o
John . Flanagan In order to cut energy costs the university hired
Vice President A an efergy officer, initiated a monitoring system
{717) 961-7416 1o correct energy problems as they were identi-
. fied, and enlisted student support.
University of South Carolina Commuter Conservation
Columbia, SC 29208
H. Brunton - The university operates a shuttle bus system in
Vice President, Operations  order to discourage students from driving from
. {803} 777-5101 . class to class.
H. Brunton N Solar [nstallation Variations
Vice President, Operations “ )
{803) 777-5101 In order to give engineering students “hands on”
experience with a solar system. the university
built a passive solar system into a bus stop.
University of South Dakota ’ Heating Systems

After finding that only 40 percent of the central
boiler’s capabilities were being used, the univer-
sity installed a smaller unit 2nd saved energy.
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Table A (eontinuod) Tln 497 Program {deas at't(i Innovative Approaches

Institution and Principal

Brief Description of Idea -

Director, Energy Programs

Contact P Person or Approach
. University of Dakota Heating Systems '
{continued)
Richard L. Storm . The heat produced by leaving all eleclngrllshfs

on 24 hours a day reduced greatly the amounk:d

{605) 677-5341 heat needed from the mare expensive oilfi
: heating system.
Richard L. Storm Rescheduling Building Use

Director, Energy Programs

(605) 677-5341

A plan to reschedule custodians to work, duri:
the daytime failed to save energy and the cu
todians were returned to night shifts.

Richard L. Stonm WindowModifications
Director, Energy Programs 2w s .
(605) 677-5341 Clear Plastic wis tacked over 2l windows and in .
. some Placed rigid insulation board was
in to cover windows in order to inprove’
- building insulation.
University' of Southern Solar lnfom'na]non Sharing

Callfornia-Idyllwild
Idyllwild. CA 92349

4

This rural campﬁs offers “hands on” study ‘of

Carol Bass
Coordinator, tood productlon and simple construction tech-
Enérgy Projects niques in a solar greenhouse.
" 4714) 659-2171
University of Tennessee- Heating Systems
Chattanooga
Shattancoga, TN 37402 }
Robert L. Camperlino The university found it could tie the ehtire cam-
Superintendent of pus into a new heating system which was orig-
Utilities . inally installed to serve only half the campus.
(615) 755-4521

—»

University of Tennessee- '
Knoxville
Knoxville, TN 37916

William S. Aiton. Ir.
Assistant Director.

Residence Hills
{615} 974-2571

Woater Systems

In an effort to combat rapidly rising sewer rates,
the university installed low-flow showerheads -
and toilet dams to cut water consumption.

University of Texas-Austin
Austin, TX 78712
Miles L. Abernathy
Assistant Maintenance-
Engineer
(5121 471-4106

Cooling Systems

The university cooling system was altered to use
naturally chilled ground water collected from a
drainage system in place of the chilled and puri-
fied water previously bought from the city.

EKC
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Table A (continued) The 487 Program Ideas snd-innovative Approsches

Institution and Principal

Brief Description of idea

Contact Person or Approach “
University of Texas-Health Campuswide Energy Conservation
- Science Center . ¢
‘San Antonio, TX 78284 .
' Don L. Read Using mainly spare parts Jeft over from con-
Associate Director, struction and renovation projects, the physical
Physical Plant plant staff designed and carried out many low-
{512) 691-6241 cost energy conservation programs.
“University of Texas- Cooling Systems
Permian Basin .
Odessa, TX 79762
Jerry M. Redford  * When air conditioning fans were slowed down,
Director, Physical Plant complatnts about temperatires stopped, electri-
{915) 367-2305 * cal consumption drog ped, and e life of theéys-
- tem’s parts was increased. ‘
University of Virginia Water Systems )
Chariottesville, VA 22903 '
Robert H. Barnert Originally started to fight a drought. an all-out
Director. effort to conserve water on campus and in the
Business Operations - local community has succeeded in saving plant
(804) 924-3654 operating costs as well.
" University of Washington Heat Recovery
Seattle. WA 98195
John Heinz The untversity developed a way to transfer the
Director, Physicat Plant excess heat given off by equipment running in
(206) 545-1419 some buildings to a number of other buildings
through already existing underground piping.
Robert D. Wilkinson Information Sharing
Manager, Energy Forum
Northwest Through workshops. television programs, and
(206) 543-0980 publication of conservation information. Energy
Forum Northwest encourages communities to
take part in energy development and conser-
vation, .
University of West Florida Campuswide Energy Conservation

* Pensacola, FL 32504
Arthur B. Doerr .

The university's comprehensive program in-

. Vice President - ¢cludes altering work schedules, reducing lighting
" {504) 476-9500 and room temperatures, and cuttingback onhot
water as well as other conservatton measures.
Univessity of Wisconsin System  Administrative

Madison.. WI 53708 ‘
Gordon F, Brady
Engineer, Division of

Physical Plant
O 08)263-7330

The central office wrote and distributed to all
campuses “Kilowatt Kruncher* Kookbook,” a
manual describing practical how-to-do-jt ways
of cutting lighting costs,

IToxt Provided by ERI

132 1=




Table A (continued) The A97 Program Idees and innovative Approaches

Brief Description of idea

institution and Prlnclp.al

Contact Person or Approach
University of Wisconsin- Cooling Systems
La Cromsee . .
La Crosse. W1 54601 .
Edward H. Cook When the old main hall was renovated to house
Engineer classes, cooling in an adjacent building was, cut  «
(115} 425-220 * - back soits chilling unit could serve both buildings
University of Wisconsin- Information Sharing
Madison .

Madison, WI 53706
Thomas J. Murray
- Director. Energy

Information Project

Waorking with sevenfana newspapers, the engi-

neering department wrote a 14-part seriés of
atticles on home energy use, local fuel facts.

) 263-2982 national supplies. and energy téchnology.
Unjversity of Wisconsin- * Cooling Systems
Milwaukee
Milwaukee, WI 53201 :
Rudolph Tichy Bv using cold water from nearby Lake Michi-
Director of Facilities gan in its air conditioning system, the university
(214) 963-4682 can shut down chiller units for three months
’ each year. .
University of Wisconsin- Information Sharing
Platteville
Platteville, W1 53818 - T
Dennis |. Palmer The university continually runs energy aware-
Assistant Director, ness campaigns. lécture series on Conservation,
Auxiliary Services and new maintenance projects to keepthe cam-
{608) 342-1845 pusup todate on the energy problem. .
University of Wisconsin- Heating Systems
River Falls
River Falls, WT 54022 . 3
_Edward H. Cook The central steam heating plant is shut down
Engineer after 9:00 p.m. when the oniy requirement is for
{715) 425-3820 hot water of which there is an ample supply in
insulated storage tanks.
University of Wisconsin- Campuswide Energy Conservation
Sheboygan

Sheboygan, W1 5308)
Thomas Drews

Maintenance Supervisor

The university installed insulation and new heat-
irg ducts in rcoms where perforated ceiling tifes

(414) 450-3722 let heat escape; also switches to dim lights as
sunlight enters a room.
Upsala College Campu!‘vide Energy Conservation
East Orange, NJ 07019 -
William Walton The college uses heat timers, electric control
Vice President panels, water-saver discs in faucels, and added
o {201) 266-7204 insulation, along with other measures, in its con-
I: C certed effort to retluce energy use.
K 129
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Table A (continued) NQ?WMMIWMM

Institution and Principai

Briet Descriplion of idea

~ - Gontact Person or Approach
Utah Technical College Campuswide Energy Conservation
Salt Lake City. UT 84107 )
Dale S. Cowgill . Following some of the suggestions of its energy
President committee, the college optimized schdules,
(801) 969-3411 analyzed ulility expenses, and fixed up équip-
ment as part of jts comprehenswe energy pro-
gram, -
Valencia Community College Water Systems
Orlando, FL 32802
Robert W. Gilbent The college designed and installed plastic flush
Vice President valve modifiers which cut the amount of water
{305) 299-5000 used in campus restrooms by 50 percent.
Valley Forge Military Academy  Administrative )
Wayre PA 19087 A
Major James P, The institution establishedan enerky advisory
Hopkinson, Jr. council to develop ideas for energy conservation
Chairman, which the staff can adopt.
Science Depa:tmenl .
{215) 688-1800
Major James P, Administrative
Hopkinson, Jr.
Y Chairman, The institution analyzes in the computer de-
Science Department partment informnation on oil consumption of
(215) 688-1800 each building on campus to determint whether
» the buildings are using fuel efficiently.
Major James P. Computerized Energy Management
+. Hopkinson, Jr.
Chairman, When a dormitory was renovated. the institu-
Science Department tion installed an electronic energy management
(215) 688-1800 - syste which reduced the amount of heating oil
ved costs, and still maintained comfort.
Major James P. Incenlwe Program
Hoepkinson, Jr. .
Chairman, A $100 grant for energy education was used for
Science Depariment a poster campaign to educate students on energy
(215) 688-1800 misuse and overuse,
Wabash College Incentive Program
Crawfordsville. IN 47933 . 4 .
Theodore Bedrick One fraternity ran a campis energy savings con-
Registrar test and a light switch sticker program to en-
{317) 362-1400 courage fellow students to conserve energy.
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Institution and Principal

Brief Description of idea

* Cbntact Person or Approach

Washington State University Ventilation

Puliman, WA 99164 y
L.J. Spoonemore To avoid wasting heated air, the university.in-
Assistant Director. stalled an attachment in the ventilation system

Physical Plant to recirculate heated air one additional time be-

(509) 335.4565 fore bringing in more fresh, cold air.

Washington University Lighting Adaptations

§t. Louis. MO 63130
W.F. Peglar The bookstacks in the library are equipped with
Facilities Manager 30-minute timer switches so students can tem-
(314} 889-5582 porarily light,an area while searching for

materials.

Wayne State University Ventilation

Detroit, Ml 48202 .
Edward A. Everett Fans in a chemistry building were fitted with
Energy Manager speed controls so that they could be used differ-
(313} 7744311 ently depending on building occupancy and ex-

periments going on.

Waynesburg College Alternative Energy Sou.ces

Waynesburg, PA 15370
Dr. Joseph F. Marsh Half of the yearly gas supply comes from tap-
President ping the methane trapped in a coal bed beneath
412} 627-3191 the campus.

Wellesley College Building Insulation

Wellesley. MA 02181

Adel A. Rida .
Director. Physical Plant

The installation of more than 1,000 thermal
windows and the addition of insulation in attics

(617) 235-0320 have helped increéase the heat retention capabil-
ity of the dorimitories.

Adel A. Rida Computerized Energy Management

Director, Physical Piant

(617} 235-0320 A computer system monitors and manages all
energy consumption through 50 microproces-
sors throughout the campus.

Adel A. Rida Conservation in Design and Planning

Director. Physical Plant

(617) 235-0320 An enclosed heated office was built in the large
supply warehouse to avoid heating the entire
building which was too costly for just a few
employees. |

!f'
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Tabie A (continued) The 467 Program ideas and Innovative Approsches

Institutionl-and Principal +  Brief Description of Idea
Contact Person or Approach

Wellesley College Cooling Systems

{continyed) o

Ade A. Rida When six clogged cooling towers were fitted

Director, Physical Plant with new types of filters, a raintenance prob-

{617) 235-0320 lem was solved and energy needed to cool the
water was reduced considerably.

Ade] A. Rida Heating Systems |

Director, Physical Plant

(617) 235-03720 The college installed an oxygen analyzer device

- which increases the efficiency of the boiler and
wortks to maintain the best balance of m:ysm
and fuel oil in the heating system.

Adel A. Rida Heating Systemns

Director, Physical Plant

(617) 235-0320 The college proved to the state that it conld bum’
fuel oil with a higher suifur content than the ojl

. Previously used without pPolluting the a:r. tly.
new oil was much cheaper.

Adel A, Rida Heating Systems

Director, Physical Plant

Y (617) 2350320 Individual hot water tanks were installed in out-
lying campus buildings where the long stretches
of pipe in the central system lost too much heat

- in transmitting the water.
Adel A. Rida Incentive Program
Director, Physical Plant
- (617) 235-0320 A student energy committee led the campus to
. reduce laundry and elevator use, lo begin re-
cycling programs. and to use an energy “hot
line” for conservation suggestions.

Adel A. Rida Lighting Adaptations ’ -

Director, Physical Plant )

(617) 235-0320 Rescheduling cleaning hours, installing timer
switches, and cutting the number of fluorescent
tubes were part of 2 project to reduce electsical
and cooling costs, =

Adel A. Rida Water Systems

Director, Physical Plant .

(617) 235-0320 Low-volume showerheads which reduce water

flow *~hile maintaining pressure have reduced
the hot water used by more than one-half,
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'l'ablo_A {continued) The 497 Program {deas a;ld innovative Approachos '

Institution and Principai

- Briei Description of idea

Contact Person or Approach
Wellesley College Water Systems
{continued) ’
Adel A. Rida When the college is not in session, a large reserve,
Director, Physical Plant water tank is used to provide water during the
(6171 235-0320 peak electrical demand hours when pumping
costs so much more.
Adel A. Rida Window Modifications
Director. Physical Plant
{617) 235-0320 A light plastic apphed to the glass of a green-

house has lowered electrical costs, reduced

Wesleyan University

Middietown, CT 06457
Peter H. Tveskov
Diirector, Physical Plant
(203} 347-9411

maintenance needs, and improved plant growth.
Administrative ’

Students, faculty, and physical plant personnel
make up the Energy Conservation Action Com-
mittee which has eliminated a “we-they” obsta-
cle in achieving conservation results.

P:I;T H. Tveskov
Director, Physical Plant
(203) 347-9411

Campuswide Energy Conservation

A new water softening system, a large new chill-
er, and added devices t0 recbver waste heat
from boiler stacks are part of an attempt to
make the central plant energy efficient.

Peter H. Tveskov
Director. Physical Plant
{203) 347-9411

N

[ncentive Program

Occupants of 27 university.owned townhouses
received 25 percent of the money saved when
they reduced their electrical use during a campus
incentive program.

Peter H. Tveskov
Director, Physical Plant
(203} 347-9411

Pele_r H. hT vve's;(;;r o
Dhrector, Physical Plant
(203 347-9411

Power Plant Conversion

The boiler system was converted to burn natural
gas as well as fuel o1l so the yearly supply of oil
could be estimated and bought early in bulk for

a Jower price.

Rescheduling Building Use

The campus closes up ali buildings except
research laboratories during the sumnmer and
hires students who live in town to monitor the
buildings. * ’ -
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Table A (continued) The 497 Program Ideas and innovative Approaches

Institution and Principal Brief Description of Idea
Contact Person or. Approach
West Valley Community Information Sharing
College District
Campbell, CA 95008
Dr. Gerald V. Sharp ~ The college’s interest in local community conger-
Director. : vation practices successfully promoted the for-
£ducational Development mation of a governmental steeting coinmittee on
{408) B66-6499 energy conservation,
West Virginia University Energy Education
Morgantown, WV 26506 .
Dr. Paul W, DeVore . A graduate course offers three credits to ele-
Professor, . mentary 2nd secondary school teachers in an in-
Technology Education tensive. one-week study of energy topics and
(304) 293-3803 curriculum, :
M. Dayne Aldridge Information Sharing
Director, Energy )
Research Center The Energy Research Center was established in-
(304) 293-2867 dependent of any discipline at the university so

that all departments would use or work for this
clearinghouse on coal research.

Dr. David McCrory Information Sharing
Coordinator of

Field Services Faculty members and students taught 25 work-
{304) 293-3030 shops on energy conservation in the home to

economically depressed people in rural. senior
citizen. and community centers.

Dr. David McCrory Information Shating
Coordinator of
Field Services In a four-day workshop 90 professionals from
(304) 293-3030 various communities were taught how to help
people in their areas conserve energy.
Dorsey D. lacobs Reducing Travel Costs
Director, i*hysical Plant
» (304} 293-4913 The physical plant office 15 working with a uni-

versity technology program g develop an elec-
tric van that could replace some of the 87 vans

used for personnel.
Or. Paul W. DeVore Solar [nformation Sharng
Professor.
Technology Education Faculty members and students volunteered to
{304} 293-3803 make a 50-year-old home into an energy effi-

cient demonsiration center using solar mstalla-
trons and insulation,
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Table A {continued) mﬁrmﬂmmaandlmuunpprudm e

Institution and Principai Brief Description of idea
Contact Person or Approach -
Western 1Hlinois University Computerized Energy Management
Macomb, IL 61455
Dr, James L. Smith A computerized energy management system
Superintendent, Planning monitors temperature, pressure, humidity,
and Construction motor operation, and lighting on campus.
(309) 298-1834
Br. James L. Smith Rescheduling Building Use
Superintendent, Planning -
and Construction . One selling point in the decision to switch from
{309) 298-1834 a quarter to a semester system was the enetgy to
be saved during a January interim shutdown.
Western Wisconsin Incentive Program
Technical Institute
La Crosse, W1 54601
Robert E. Beesor Computer summaries of electric, gas. and qil
Facilities Manager use in individual buildings are circulated month-
(608) 785-9175 _ly vo encourage occupants and maintenance per-
sonnel to conserve energy.
Westmar College Rescheduling Building Use
LeMars, 1A 51031
Joseph Bottiger Students were encouraged to take independent
+Business Manager - interim projects and internships off campus dur-
{712} 546-7081 ing an extended winter vacation and interim
period so the campus could be closed up.
loseph Bottiger Window Modifications
Business Manager -
{712} 546-7081 Almost 50 percent of the windows on campus

are being sealed up with insulation and masonite
{which matches building exteriors) to save

energy.
Williams College Administrative
Williamstown, MA 01267
Robert A. Kozelka Recently an energy conservahion committee was
Chairman, added to the group of 20 standing committees
Energy Committee whichgovern the college.
(413} 567-2324
Robert A. Kozelka Campuswide Energy Conservation
Chairman,
Energy Committee Attics were insulated, storm windows were re-
{413) 597-2324 placed, temperatures were set back, and lighting
was reduced in an overall attempt to make this
old campus energy-efficient.
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Table A {continued) The 497 Program Ideas and innovative Approaches

Institution and Principai

Brief Description of |dea

Contact Person or Approach
'Williams College Heating Systems
(continued)
John C. Holden Heat loss and the reduction of oil temperatures’
Mechanical Engineer in a large oil storage tank were remedied by jn-
(413) 597-2301 sulating the tank.
Robert A. Kozelka Incentive Program
Chairman,
Energy Committee One half of the money saved during a four-
(413) 597-2324 month Conservation Contest was retumed to the
*  residence halls that participated in the contest.
Robert A. Kozelka Incentive Program
Chairman,
Energy Committee The students’ conservation program included
{413) 597-2324 electing an “Energy Czar" for each dormitory,
adopting a conservation logo for posters and
T-shirts, and conducting an energy forum.
Williamsport Area Heating Systems
Community College
Williamsport, PA 17701
William W. Fritz Heat ducts were rearranged and doors were in-
Dean suiated so that a college greenhouse could suc-
{717} 326-3761 cessfully weather the cold winter.
Wiscansin indianhead Commuter Conservation
Technical Institute

Shell Lake, WI 54871

Dr. Vasant Kumar
Coordinator, Research
{715} 463-?315

Van-pooling routes were ¢stablished so that stu-
dents would not always have to drive their own
vehicles to school.

Dr. Vasant Kumatr
Coordinator. Research
{715) 468-2815

Energy Education

A two-year energy education program conducts
much of its research in an altemate energy
laboratory.
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Topical Listing of Institutions

According to

Various Aspects

of Program Entry

Administrative Functions

Campus Energy Audits, Studies,
Policies. Art Institute of Chicago,
Cornell, Memphs State, Morehead
State, Navarro, Nazarene Bible Col-
lege, North Carolina State, Ran.
dolph-Macon. Sierra Joint. Tufts,
Unity College. University of Mary-
land, Universsty of Pennsylvama,
University of Scranton, Uriversity of
Wisconsin, Valley Forge Mlitary
Academy

Leasing Agreements and Contracting
Qutside Assistance, Gulf Coast, Lake
Erie College. Lehigh. Merritt, Na-
varro. Nazarene Bible College

On-campus Transportation Services:
Lincoln Land, Umwversity of Mary-
jand. University of Maryland at East-
ern Shore. University of North Caro-
hna, Uriversity of South Carolina,
West Virginia University

Specialized Staff or Training Pro-
grams: City Colleges of Chicago.
Gulf Coast, Lansing. Louisiana State,
Lyndon State. Middle Tennessec
State, Middlebury, Sierra Joint, Uni-
versity of Pennsylvama, University
of Scranton

Task Forces, Committees, Councils:
Fitchburg State, Gulf Coast. Hood.
Middle Tennessee State, Middlebury,
Morehead State. Rollins, Sierra Joint,
Susquehanna, Tufts, U.S. Naval
Academy, University of Alabama,
University of Miami, University of
Montevallo, Unwersity of Pennsyl-
vania, Valley Forge Military Acad-
emy, Wellesley College. Wesleyan
University, Williams College

Utility Rate Negotiations: Creighton.
lowa Wesleyan, Middl:bury. Triton

Alternative Energy
Sources

Coal: See Power Plant Conversion
Earth Sheltering: See insulation
Fusion: University of Maryland

Gas Wells:" Lake Erie College,
Waynesburg

Gasoho!: Colby. Navarro. North
Dakota State School of Science.
Talladega

Geothermai: Lincoln  Memorial.
Navarro. Oregon Institute of Tech-
nology

Note Mﬂ‘l@s of the insnitutions indicated, 10 abbreviated form under each heading,
are examples only. not a complete ting. Refer to the full isting of instinunions

s Appendu Table A
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Table B (continued) Topical Listing of institutions

Lake Water: See Energy Recovery
{cooling)

Ocean Power: U.S. Naval Academy
Solar: See separate solar listing

Waste Automotive Oil: See Power
Plant Conversion

Waste Products: Case Western Re-
serve, Connors State, US Naval

Kingsborough, Lakeland, Lane, Lan-
sing, Lehigh, Lincoln Land, Loma
Linda. Mars: Hill, . Middlebury,
Mount Marty, Nazarene Bible Col-
lege, Nichols, Penn Valley, Presenta-
" tion, Prestonsburg. Rivier. St
Mary's College of California, Seattle
Pacific. Solano, Southeastern Com-
munity College, SUNY at Brockport.
SUNY at Oswego, University of Ala-
bama, Unjversity of Delaware, Uni-
versity of Evansville, Universify of
Miami. University of Pennsylvania.
University of Pittsburgh, University
of Texas Health Science Center,
University of West Florida, Univer-
sity of Wisconsin at Sheboygan, Up-
sala, Utah Tech. Wesleyan Univer-
sity, Williams

Commuter Conservation

Car-Pooling Assistance: Lake Erie
Coliege, Manhattanville, St. Mary's
Universily. Wisconsin Indianhead

Independent Study Courses: Central
Piedmont. Coastline. Gulf Coast,
Kirkwood

Short Week/Long Week: Central
Piedmont, Cleveland State, Colo-
rado Women's College. Guif Coast,
indian Hills, Manhettanville, Mor-
ton, Navarro, Spring Garden College

Academy
Wind. Power: Jaware ~Tech, Computerized Energy
Edison, Lincoln Land, SUNY at Management
Oswego Amarilio, Anne Arundel, Cl.allal;;lic
Burning: See P Plant University. Dean, Duquesne. e-
Wood Dur ower Tan mann Medical College, Howard Uni-
versity, Lane, Loyola. Collfge, Loy-
. ola University, McNeese Stale, Mari-
Campuswide Energy copa County. Memphis State, Mt.
- Conservation ‘San Antonio. North Carolina State,
Benedict, Bennington, Bentley. Case Northern Arizona, Oregon State, .
Western Reserve, Chattanooga State Potsdam College of Arts and Science,
Tech, Clemson, Erie'Community Princeton, Rutgers, Southern Illinois
Coliege, Eureka, Georgia Southem, Univerdity, Southwestern University,

Susquehanna, U.S. Naval Academy,

" University of Delaware, University

of lowa. University of Louisville,
University of Miami. Valley Forge
Military Academy. Wellesley, West-

« em lilinois University

Conservation in
Design snd Planning

Chattanooga State Tech, Guilford »
College, Hood, Interamerican Yni-
versity, fowa State, Jefferson State,
Lebanon Valley, Maine Maritime
Academy. Mercy College, McNeese
State, Middle Tennessee State, Mid-
dlebury, Montclair State, Ramapo
College, Rhode Island Junior College.
San Jose State, Spokane Falis, Uni-
versity For Man at Kansas State. Uni-
vergity of Michigan at Dearborn,
TUniversily of Pennsylvania, Welles-
ey

[Kc
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Tabile B {continued) Topics! Listing of Institutions

co_qllno Systems .
Chiller Maintenance and Installation:

‘Boston University, Brahdeis, Cor-

nell. Notre Dame College, Ohio
State. Spring Hill. SUNY at_Stony
Brook. Tuskegee Institute, University
of Louisville, University of Massa-

chusetts at Boston. University of
Pennsylvania. University of Texas at
Austin, University of Texas at Per-
mian Basin, University of Wisconsin
at Lo Crosse. Wellesley

Chiller Shutdown: Clarkson College

- of Technology.!Coe College, Mor-

ton. SUNY at Plattsburgh, SUNY at
Stony Brook, Tuskegee Institute.
University of Colorado Health
Science Center, University of Mary-
fand, University of Oregon

Rducation Programs
for Credit

Energy Education: Colby. College of
Marin, College of St. Thomas, Col-
lege of the Atlantic, Daytona Beach,
Edison. Horry-Georgetown Tech,
Hunter. Indiana University. Kirk-
wood. Memphis State. Montclair
State. Morehead State, Navarro,
New Mexico Highlands, Oklahoma
State, Piedmont Tech. Polytechnic
Institute, Ramapo College. St. Joseph
College, Sierra Joint. Southeastern
University. Spokane Falls, Spring
Garden College, Taft, U.S. Naval
‘Academy. University of California at
San Diego Extension, University of
Cincinnati, University of Hartford,
University of lowa, University of
Maryland, University of Massachu-
setts at Amherst, University of North
Carolina, University of Pennsyl-
vania. Univessity of Rhode lsland.
Wesl Virginia Universitly, Wisconsin
J'=dianhead

EKC
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Solar Education: Ball State, Brevard, §
Butte Community College, Cenudl-

Arizona, College of the Atlantic, Edi- |

son, Hamilton, Jowa State, Navarro,
University of Massachusetts at Am-
herst, University of Miami, Universi-

ty of North Carolina. University of

South Carolina, University of South-
emn California at ldyllwild

3

Energy Recovery .

Cooling Recovery: Comneli, SUNY at
Oswego, University of Oregon, Uni-
versity of Texas at Pepmian Basin,-
Umversnly of Wisconsin at Milwau-
kee

Heating Recovery: Clark University,
Clarkson College,” Cornell, Drexel,
Laﬂe! Lebarlon Vaﬂeyf Middlebul'y,
Mount Holyoke. Oberlin, Oklzhoma
State. Princeton, Rockefeller Univer-
sity, San Francisco State. Solano,
SUNY at Oswego. Taylor. University
of California at San Francisco, Uni- -
versity of Missourl, University of
New Mexico, University of Roches-

.ter, University of Washington,

Washington State. Wesleyan Univer-
sity

-,
Heating Systems and
Boller Maintenance
Boiler Rental: SUNY at Old West-
bury

Boiler Shutdown: Benedict. Coe,
Eastern Connecticut State, Flagler,
Loyola College. Macalester, Mem-
phis State. Seattle Pacific, University .

- of Wisconsin at River Falls

Heat Sinkis‘?'glergy Recovery
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. Tabie 8 {continued) Topical Listing of Institutions

Heating Systems Conversions and
Alerations: Cornell, Creighton, Fure
man, Green Mountain, 11.5. Naval
Academy. University of. Louisville,
University of Maine at Bangor, Uni-
versity of Michigan, Univenity of
Michigan at Dearbomn. University of
Tennessee at Chattanooga, Wellesley
College, Williamsport Area Commu-
nity College

Hot Water Heaters and Systems:
Colorado Women's College, George
Washinglon University. Goucher,
Green Mountain, Macalester, Mil-
lersville, Navarro, Weilesley College

Radiator Adjustments: Coe, Mars
Hill, University of Connecticut, Uni-
versity of Maryland, University of
Pernsylvania

Special Boiler Systems: Central Mis-
souri State, Goucher, Middlebury,
University of Mary Hardin-Baylor.
University of Maryland, University
of South Dakota, Wellesley College

Incentive Programs

Multi-Media Promotion: American
Intemational College, lowa State,

Middlebury. New Mexico State af

Grants Branch, North Carolina
State. Rollins, St. Mary’s College,
Southwest Texas State. Stetson, Tay-
lor, U.S. Naval Academy, University
of Colorado, Valley Forge Military
Academy. Wabash, Wellesley Col-
lege. Western Wisconsin Tech. Wil-
liams

Staff incentive: Contra Costa, Fitch-
burg, University of Colorado

“Student Incentive: Eureka. Hobart.

Lake Eric College. Northland.. Penn-
sylvania State. Southwestern at
Memphis. Spring Hill College. Stet-
son, University of Pennsylvania. Val-
ley Forge Military Academy, Wesley-
"-'lmversnty Williams

144
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information Sharing

Demomstration Centers and Research
Projects: Miami-Dade, Middle Ten-
essee State. Morehead State, Olivet.

Ramapo College, Spokane Falls, U.S.

-‘Waval Academy, University for Man

at Kansas State, University of Mary-
land, University of Miami, Universi-
ty of Minnesota. University of South-
em California at Idyllwild, West
Virginia University

Non-Credit Courses and Certificates: -
California State University and Col-
leges headquartered a1 Fullerton,
Coastliie, College of Marin, Florida
Keys,'Navarro, New Mexico State at
Grants Branch, North Dakota State
School of Science, Taft, Unity. Uni-
versity for Man at Kansas State. Uni-
versity of Miami, University of
Rhede Island, University of Southern
California‘at Idyllwild, West Virginia
University

Publications, Audio and Visuat Prée.
sentations: California State Universi-
ty and Colleges headguartered at Ful-
lerton. Central Michigan, Cormnell.
Gulf Coast. Harvard, Loyola Univer-
sity of Chicago, Memphis State,

North Carolina State. U.S. Naval
Academy. University for Man at
Kansas State, University of Califor-
nia at San Diego Extension, Universi-
ty of Miami, University of Minne-
sota, University of Washington, Uni-
versity of Wisconsin at Madison,
University of Wisconsin at Platteville

Seminars, Conferences, Workshops,
Forums: Bowling Green State, Butte
Community College, California State
University and Colleges headquar-
tered at Fullerton, Florida Memorial.
lowa State. Lincoln Land, Loyola
University of Chicago, Martin, Mid-
die Tennessee State, Morehead State.
Navarro, U.S. Naval Academy. Uni-
versity for Man at Kansas State, Uni-
versity of Alabama at Huntsville,
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Table B {continued) Topical Listing of Institutions

University of California at San Fran-
cises, University of Maryland at Bal-
timore County, University of Miami,
University of Minnesota, Unjversity
of North Carolina, University of
Rhode Island, University of Washing-
ton, West Valley Community Col-
lege, West Virginia University

Services to the Public: Bowling Green
State. California State University and

- Colleges headquartered at Fullerton,

*

Clark University. Florida Memorial.
Governors State, Indiana University.
Morehead State, New York Institute
of Technology. Olivet. Pennsylvania
State, Ramapo College. St. Joseph
College. University for Man at Kan-
sas State, University of California at
San Francisco, Universily of Rhode
island. University of Southern Cali-
fornia at ldyllwild. University of
Washington. West Valley Comemuni-
ty College. West Virginia University

Solar Information: Ball State, Butte
Community College, Middle Fennes-
see State, Navarro, New Mexico
State at Granis Branch, Pima Com-
munity College, University for Man
at Kansas State, University of South-
ern California at ldyllwild, West
Virginia University ’

Inauletion
Deors: Maine Maritime Academy,

Williamsport Area Community Col.

lege

Earth Sheltering: Mercy College,
Spokane Falls, University of Minne-
sota

Roof: Comell, Post, SUNY at Buf-
falo-Amherst, University for Man at
Kansas State, Wellesley College

Walls: Connors State. Comnell. Mid-
diebury, University for Man at Kan-
sas State, University of Pennsylvan-
ia, Williams College

IToxt Provided by ERI

Windows: Brainerd, College of Great
Falls, Cureka. Graceland. North Da-
kota State School of Science, Penn-
sylvania State, Philadelphia College
of Art, SUNY Agricultural and Tech-
nical College, Tompkins Cortland.
University for Man at Kansas State,
University of Maine at Oreno, Uni-
versity of South Dakota, Wellesley,
Westmar

Lake Water Cooling
See Energy Recovery (cooling)

Lighting Adgptationa

Fixture Alteratitfls and Lamp Re-
placement: Beloit, Berea, California
Institute of Technology. California
Polytechnic. Catholic  University,
Colorado Women's College. Cornell,

Gallaudet, Governors State. Lafay- .

ette, Lake Forest, Louisiana Stale,
Mohawk™ Valley, Montgomery,
Moupt Marty, Northern Michigan
University, Seattle Pacific Upiver-
sity. University of Massachusetts at
Boston

Reductions and Removal: - Middle
Tennessee  State, Monligomery,
Mount Marty, North Dakola Stale
School of Science, - Pennsylvania

S

State, Ramapo College. Susquehan- -
na. University of Pennsylvania, Uni- .

versity of Wisconsin, Welleskey Col-
lege

Timers: coyola University of Chi-
cago. St. John's University, Univer-

sity of Chicago, Washington Univer-

sity, Wellesley College

Monitoring and

Evaluating Systems
Evaluating Energy Data: Benedict,
Chatham, Embry-Riddle. Lyndon
State. University of Delaware, Uni-
versity of Hartford
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Tabse B (continued) Topical Listing of lm%gﬂohs

Mechanical Systems Control: Alvin
- Community College, Bethe] College
and Seminary, Broward. Macon Jun-

Reschediffing Bullding Use

Central MethdHlist College, Coe,
ouisiana State, Mary Baldwin Col-

jor College. Mohawk Valley, Mt. , Memphis State, Morton, Mount
San Anicnio, Penn Valley, Univer- Marty, St. Michael's College, Univer.
sity of Californi. at San Diego, Uni- sity of Dubugque, University of Penn-

versity of Maryland, University of
Pennsylvania  »

Temperature Monitéring and Adjust-
ments: _Allegheny, Art Institute of
Chicago, Benedict, Chatham, Embry-
Riddle, Gulf Coast, Middle Cennes-
see State. Millersville State, Mouat
Marty, New Mexico State, Oregon
State, Penn Valley. Southeastern
Community College, SUNY at Platts.
burgh, Susquehanna, University of
Connecticut, University of Delaware,
University of Maine at Bangor

Timers: College -of the Holy Cross,
Gallaudet, Southeastern Community
College. University of Evansville,
- University of Maine at Bangor. Uni-
versity of Wisconsin at Sheboygan

Power Plant Conversion
Coal: North Dakota State School of
Science. University of lllinois at Ur-
bana Champagne. University of
Lowell, University of Maine at Ban-
gor. West Virginia University

Dual Fuel: Alvemia. lowa Wesleyan,
Rosemont, Skidmore, Wesleyan Uni-
versity

Waste Automative Oil: Northern
State College. Skidmore, SUNY at
Oswego. University of Rhode Island

Waste Products: Case Western Re-
" serve U.S. Naval Academy

Wood Buming: Clarkson College of
Technology. Middlebury. Unity.
Unwersuy of Maine at Bangor

sylvania, University of South Dako-
ta, Wellesley, Wesleyan University,
Western lllinois University, Westmar

Solar

Passive Solar Systems for Heating
and Installation Variations: Ball
State. Hamilton, illinols Wesleyan,
Interamerican University. Memphis
State, Merzer Com.ly, Miami-Dade.
U.5. Air Force Aca-emy, University
for Man at Kansas State, University
of Massachusatts at Amherst, Uni-
versity of North Carolina, University
of South Carolina

Solar Building Design: Clark College,
Hamilton. Jefferson State, Montelair
State, Navarro. San Jose State, Uni-
versity for Man at Kansas State, Uni-
versity of North Carolina, University
of Southern California at Idyllwild
Solar Education Programs: See
Energy Education

Solar Greenhouses: College of the
Atlantic. Lincoln Land, Middle Ten-
nessee State, Suffolk County Com-
munity Colfege.” University for Man
at Kansas State, University of Mass-
achusetts at Amhenst University of
Southem Caiifornia at ldyllwild

Solar-Heated Swimming Pools: Cen-
tral Arizona, Colorado Women's
College |,

Solar-Heated Waier: Bentley, Beth-
any. City Cellege o San Francisco.
Edison. ‘i2rson State. Loyola Uni-
versity, Middle Tenncssee State,
Montcfair State. Navarro, Pima
Communty College. Seattle Pacific.
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University for Man at Kansas State,
University of Massachusetts at Am-
herst

Solar Photovoltaics:  Mississippi
County Commuhity College, North-
west Mississippi Junior College

Solar Seminars: See Information
Sharing W
Ventliaticn System
Changes and

ustments
Ball State, Beloit, interamerican Uni-
“versity, Marquette University, Mid-
dle Tennessee State, Missour West-
ern State, New Mexico State, North
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Dakota State School of Science, Oli-
vet, SUNY at Binghamton, Susque-
hanna, U.S. Air Force Academy.
University of Califomia at San
Diego. University of Louisviile, Uni-
versity of Texas at Permian Basin,
University of Texas Health Science
Center, Washington State, Wayne
State, Wellesley, Williamsport Com-
munity College

Water Conservation
Devicsa —_

Eastern fllinois University. Flagler.
Mt. San Antonio, Unity, University
of Louisville, University of Tennessee
at Knoxville, University of Virginia,
Valencia Community  College,
Wellesley. Williams

-
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\ .
Geographic Listing of institutions
(siphabetical by state)
Alabama Merrift College
Jefferson State Junior College Mt. San Antonio College
Spring Hill College (2) St. Mary's Colleg: of
Talladega College California -
Tuskegee Institute San Francisco State University
University of Alabama San Jose State University
University of Alabama- Sierra Joint Community
Huntsville College (2)
University of Montevallo Solano Community College
District
Arizons Taft College
Central Arizona College University of California-
Maricopa County Community San Diego (3)
College ) University of California-_
Northern Avizona University Unﬁ:n“:irt;nm :film
ima C ity Coll
ima Community College California-dyllwild
Mississippi County College District
C ity Coll
ommunity Loflege Colorado
California Colorado Wc;men‘sueC;Ilege 4)
Butte Community Coll Nazarene Bible Co
California Tnstiture of = United States Air Force Academy
Technology University of Colorado
Califomia Polytechnic University University of Colorado Health
California State University Science Centter
and Colleges headquartered at
Fullerton Connecticut
City College of San Francisco Eastern Connecticut Siate
Coastline Community College .
College (2) Post College
College of Marin St. Joseph College
* Contra Costa Community University of Connecticut
College University of Hartford (2)
+  Loma Linda University Wesleyan University (5}

Note: The number of programs entered 5 indicated n parentheses.
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mcw QGeographic Listing of infiitutions

Delawars

Delaware Technical and
. Community College
University of Delaware

Distriot of Coiumbia
- Catholic University (2)
Gallaudet College (2}

George Washington
University (2)

Howard University

Southeastern Unims/ity

Floride

Brevard Community College
Broward Community College
Daytoaa Beach Community
College
Edison Community College (2)
Embry-Riddle Aeronautical
University
Flagler College
Florida Keys Community College
Florida Memorial College
Gulf Coast Community
College (6}
Miami-Dade Community
¢+ College
Rollins College
Stetson University (2)
University of Miami (2)
University of West Florida
Valencia Community College

QGeorgla
Georgia Southern College
Macon Junior College

Minols L
Art Institute of C'hicago
City Colleges of Chicago
Eastern Illinois University
Eureka College
Govemors State University (2)
Ilinois Wesleyan University .
Lake Forest College
Lincoin Land Community

College

Loyola University of Chicago (3}
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McHenry County College
Morton College

Southern Illinois University
Triton College

University of Chicago
University of Hlinois

Woestern Hiinois University (2)

indiana
Ball S*ate University {2)
Indiana Universic-
Taylor University (2)
University of Evansville
W College

—

——

M6

Coe College (3}

Graceland College

indian Hills Community College
lowa State University (2}

lowa Wesleyan College
Kirkwood Community College
University of Dubuque
University of lowa

Westmar College

Colby Community College
University for Man at Kansas
_ State (4)

Kentuoky
Berea College

=+  Morehead State University (2]

Prestonsburg Gommunity
College ’
University of Louisville (4}

”
Loulsiana
Louisiana State University {3}

Loyola University (2)
McNeese State University

Maine
College of the Atlantic
Maine Maritime Academy
Unity College (4]
University of Maine-Bangor (4)
University of Maine-Orono




Maryland

Anne Aronde! Community
College

Goucher College

Hood College

Loyola College

Montgomery College 43)

United States Naval
Academy (17}

University of Maryland (11} |

University of Maryland-
Baltimore County

University of Maryland-Eastern
Shore

Massachusetts

American International College
Bentley College
{—_LBos!on University ¢
Brandeis University .
Clark University (2)
College of the Ho
Junior C
Fitch State College
niversity
Mount Holyoke College
Nichols College .
Tufts University
University of Lowell
University of Massachusetts- Amherst
University of Massachusetts-
Boston (2)
. Wellesley College (12)
- Williams College (5)

Cross »

Michigan
Central Michigan University
Lansing Community College
Mercy College of Detroit
Northern Michigan University
Otivet College (2)
University of Michigan
University of Michigan-

Dearborn (2)

Wayne State University .

Minnesota .

Bethel College and Seminary
, Brainerd Community College
\‘ "
q 17
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Table C {continued) Geographic Listing of institutions

Coliege of St. Thomas
Macalester College -

St. Mary's College .
University of Minnesota

Mississipp!
Northwest Mississippi Junior *

College _

Missour}

Central Methodist College
Centra! Missouri State University
Missouri Western State College
Penn Valley Community College
University of Missouri
Washington University

Montanes -
Coliege of Great Falls

Nebraska
Creighton University

New Hampsehire

Notre Dame College
Rivier College .

L9
New Jorsey )
Meércer County Comnnity .
Coliege
Montdlair State College (2)
Princeton University (2}
Ramapo College of
New Jersey 4)  °
Rutgers University .
Upsala College

New Mexico

New Mexico Highlands
University .

New Mexico State University-
Grants Branch (3)

New Mexico State University-
Las Cruces

University of New Mexico

it
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Table C (continued) Geographic Listing of institutions

- New York

Clarkson College of .
: _ Technology (2
Cornell University (9)
Erie Community College
Hamilton College
Hobart College
Hunter College
Kingsborough Communsty
College
Manhattanville College
Mohawk Valley Commumity
College
New York Institute
of Technology
Polytechnic [nstirute
of New York
Potsdam College of Arts
and Science
Rackefeller University
~ St, John's University
Skidmore College .
SUNY Agriculture and Technical
College
SUNY at Binghamton
SUNY at Brockport
SUNY at Buffajo-Amhaerst
SUNY at Old Westbury
SUNY at Oswego
! SIMNY at Plartsburgh
SUNY at Stony Brook
Suffolk County Community
College
Tompkins Cortland Community
College
. Univessity of Rochester

'llg,nh(_:.roilm

Central Credmont Commumty
College (2) '
Guilford College
Mars Hill College
Martin Community College
Nortk Carolina State
University (2}
Piedmont Techmical College
Southeastern Community College .-
University of North Carelina {4)
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North Dakota

North Dakota State School of
Science (5}

Ohlo

Bowling Green State University

Case Western Reserve University
Lake Erie College (2}
Lakeland Community
Oberlin College

Okilahoma

Connors State College
Oklahoma State Umiversity (2)

Oragon

Lane Community College
Oregon Institute of Technology
Oregon State University
University of Oregon

Pannsylvania

Allegheny College

Alvernia College

Chatham College

Drexel University

Duquesne University

Hahnemann Medical College

Lafayette College

Lebanon Valley College

Lehigh University e

Millersville Syate College

Pennsylvania State University (4)

Philadelphia College of Art

Rosemont Collegé

Spring Garden College (2)

Susquehanna University (5)

University of Pennsylvania {10)

University of Pittsburgh

University of Scranton

Valley Forge Military
Academy (4)

Waynesburg Col!eg

Williamsport Ared Community
College




Table C (confinued) Geographic Listing ot instilutions

- Puerto Rico
Interamerican University

Rhode lsiand

Rhode Island Junior College
University of Rhode fsland (2)

South Carolins
Benedict College
Clemson University
Furman-University
Horry-Georgetown Technical

College
University of South Carolina (2)

$South Dakota

Mount Marty College (3)
Northem State College
Presentation College

University of South Dakota (4}

Tennessee

Chattanooga State Technical
Community College {2)
Cleveland State Community

College &
Lincoln Memorial University
Memphis State University (7)
Middle Tennessee State
University {15)
Southwestern at Memphis
University of Tennessee-
Chattanooga
University of Tennessee-
Knoxville

Toxss

Alvin Community College
Amarille College

Navarro College (12}

St. Mary's University

Southwest Texas State University

Southwestern University

University of Mary Hardin-Baylor

University of Texas- Austin

University of Texas Health
Science Center

University of Texas-Permian
Basin

149

titah
Utah Technical College

Vermont

Bennington College

Green Mountain College (2)
Lyndon State College
Middlebury College (8)

St. Michael's Coilege

Virginla

Mary Baldwin College
Randolph-Macon College
University of Virginia

Washington

Clark College

Seattle Pacific University

Spokane Fajls Community
College (2)

University of Washington (2)

Washington State University

West Virginia

Bethany College
West Virginia University (6)

Wisconsin .

Beloit College

Marquette University

Northland College

University of Wisconsin-
La Crosse

University of Wisconsin-Madison

University of Wisconsin-
Milwaukee

University of Wisconsin..
Platteville

University of Wisconsin-
River Falls

University of Wisconsin-
Sheboygan

University of Wisconsin System

Western Wisconsin Technical
Institute

Wisconsin {ndianhead Techmcal
Institute (2}

152




4

Certificate of
Achievement Recipients i

Summary of the Problem,

Institution the Approach, and the Results
Benedict College The Problem: How to conserve energy at a mini-
Columbia. South Carolina mum cost.

Campuswide Energy
Conservation The Approach: In order to reduce heating without

crealing discomfort on campus, Benedict first
conducted a study of the specific heating needs of
each building on campus and of its heat retention
capabilities. From the findings, buildings were
fitted with storm’windows and with insulation
where needed; boilers were Tun on schedules to
match the individual building occupancy needs,
but were started only when temperatures dropped

. below 40°F. and never exceeding six hours with-
out tuming off the system for a period: all ther-
mostats were set at government stipulated levels.
Additional conservation measures such as lighting
geductions and student incentive and energy pro-
grams helped to implement this plan.

/ The Resuits: Comparing the 1978 and 1979
heating seasons, the following was achieved:

Percentage
Reduction n: Decrease
Bouer use 3,016 hours 71%

Oil consumption 323,900 gallons 71%
Electrictty use 130.000 KWH 14%

The inihal cost of the project was $28,907 and the
net savings during the first year of operation was
$91.419, resulting in a payback period of just four
months. In addition. the cut in the hours of boiler
operation eliminated many hours of employee
overtune.

Emportance: Substantial savings were achieved
through simple measures by a college which has a
minimum of financial resources.

Notv Thes appendis brietly summerizes the nnovative approaches of the twelve institu-
trons selected trom among the 497 entries submatted. for the Certificates of Achieve-
ment issued by the Academy in the Spring of 1980
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Table D icontinued) Certificate of Achisverment Reciplents

Summary of the Problem,
Institution the Approach, and the Results

California State University The Probiem: In 1975 concerned faculty members
and Colleges headquartered felt it important that energy education become a

at Fyllerton, California ‘part of the curricplum of California’s elemen-
La Jolla, California tary and secondary schools. -«

Energy Education

. The Approachs The faculty pooled efforts and
ideas through the university’s 10 campuses, devel-
oped an Energy Education Advisory Committee,
and later, a Technical Assistance Program. The
two activities becamc the Statewide Energy Con-
sortium. which drew upbn the expertise of scien-
tists, engineers, sociologists, economists, and-
environmentalists to develop teacher education
programs. Efforts were then broadened to include
continuing education Courses and the holdi~g of
workshops about enetgy.

’

The Results: Three statewide conferences at-
tended by faculty members and interested teach-
* ers resulted in the production of a curriculum for
more than 400 energy-related classes in elemen-
tary and secondary schools and 52 continuing
education courses. At the request of the state, the
Technical Agsistance Program prepared a manual
with energy efficiency guidelines for builders and
developers. )
The consortium was chosen by the Department
of Epergy to conduct small grants programs for
- small businessmen and lay people; and has pub-
lished {and is constantly updating) a State Direc-
tory of Energy Consulting Services for Califor-
nians. *
The consortium has been able to oblain the
greater part of ils fupding from corporations with
home bases in California.

Importance: The copsortium’s energy expertise
reaches from the 19 campuses to the elementary
schools and grassroots levels, and has heiped edu-
cate aboul 150,000 people in energy conservation.
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Teble D (continued) Cortificate of Achievement Reciplents

Summary of the Problem,
Institution | . - the Approach, and the Results
Case Westerns Reserve The Problem: How Lo undertake a comprehensive
Univensity energy copservation program at practically no
Cleveland, Ohio Ccost, .
Comprehensive Energy

Program The Approach: Starting in 1973, the university

) undertook a cofprehensive energy conservation
program encompassing all 87 campus buildings at
virtuaily noycost outside the plant maintenance
budget. ’

Every ible energy cut was made, ranging
from rearranging class schedules to using fewer
buildings, lowering lighting levels and hot water
temperatures, and recovering heat that would
otherwise be Jost into the air. to turning off Jights
between 8:00 a.m. and 5:00 p.m. in rooms with
windows, and culting library. bockstore, and
gymnasium hours. -

Conference matenials and videotapes were pre-
pared on how to audit energy use and became a
teaching lool at Case Western Reserve as well as
at other educational institutions.

The physical plant experimented with using
solid waste as an alternative boiler fuel. Alter-
native energy research and education programs
were made a part of the school of engineering.

The Results: The savings realized by many of the
programs are measured in terms of the decrease in
the number of BTUs actually used between 1972-
73 and 1978-79, as follows:

1972-73 - 1,691 millfon BTUs

1978-79 - 1,147 miltion BTUs

Reduction in yearly

consumplion --344 million BTUs, or
32 percent of the

energy consumption
six years earlier.

Importance: The thoroughness of the program
was shown by the university’s ability to eyt ener-
gy use for six years in a row with minimg! expen-
ditures beyond the regular plant operating and
maintenance budget.
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Table.D iconiinued) Corilitcate of Achlevement Reciplents

Summary of the Problem,
- Institution " the Approach, and the Results
Colby Community College The Problem: How to expand the production of
Colby; Kansas gaschol. -

Energy Education y
The Approach: The coliege developed an “Alco- A
ol Fuel Production Workshop” for local farmers
1o teach them how to produce gasohol from grain
in small, farm-size stills. The instruction in this
five-day course covers the economics involved in
gascho! production. the layout and degign of

. gaschol stills and plants, the necessary tions
and permits, the kinds'of grain that can be used,
and what can be done with resulting by-products.
The course includes lectures, a specially prepared
textbook, videotapes, and “hands on” training in
the laboratory.

The Results: Colby has conducted 18 workshaps
with more than 80Q participants who have come

. from 45 states and six foreign nations. The work-
shops now enroll bankers, accountants, pnofes-
sors, business perscms engineers, mechamcs,
welders.

The WOkahOP program, which is located 230
miles from the nearest major city, bas drawn the
attention of the U.S. Office of Education and the
Department of Energy. The Department of Energy
asked Colby to run a special training program at
the college for directors of 40 gasohol production

: ) programs across the country that the department
plans to support, using Colby’s program and ma-
- terials as the model

Importance: Colby Colleke has beendescribed by
national energy officialsas a pnoneer in the fieldof |
* alcohol fuel producnon
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1_'.“0 0 {continuey) Certiticate of Achlevement Rldphntt

Institution

Summary of the Problem,
the Approach, and the Results

Drexel University
Philadelphia, Pennsylvania
Heat RQCOWI'}'

THe Problem: How to reduce the costs of heatand
water in the university's large physical education,
center which houses a laundry in addition to the
swimming and diving pools.

" The Approach: The university's large physical

education center used great amounts of hot water

in the building's laundry and swimming and div-

ing pools. Costly drinking water was being used
10 lower the temperature of the hot water released
from the laundry's heating system. This water had
to be cooled before it could be discharged into the
sewer without Causing heat damage to the pipes.

The hot water from the laundry's heating sys- *

temn was rerouted and used by the swimming and
diving pools’ heating system, after which the
water became cool enough to be discharged di-

rectly into the sewer, The arrangement eliminated

the need for buying drinking water for cooling
puTPoses and’provided enough “free” heat to
maintain the 360,000 gallon swimming and diving
pools ata constant 80°F. temperature.

The Results:
Initial investment
Annuoal savings from:

¢ drinking water no longer
purchased to cool the
laundry ducha_:;e

¢ steam no longer purchased
for heating the swimming
and diving pools

Payback period

$24.800

$1,578

9,635 $11,213
26 months
Importance: Standard heat recovery techniques

were applied 1o the specialized needs of the unj-
versity.
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Tabie D {continued) Certificate of Achiovement W

“ institution

Summary of the Problem,
the Approach, and the Resuits

Hamilton College
. Clinton, New York
Solar Building Design

The Problem: How to provide inexpensive class:
room space near the observatory for astmnomy
students.

The Approach: The college deslsnd/ and con-

" structed an oblong, solar-heated, block building,

made of concrete, heavy insulation material, and
wood to provide classroom space near its obser-
vatory and to serve as a laboratory for solar
ENeIZY Courses,

The Results: In 1977, the 30,000 cost of the solar- *

heated building was less than that of a similar
building with a conventional electric heating sys-
tem. Each year 67 percent of the heating comes ~
from the sun; the annual cost of electricity to heat
and light the building from October to April has

been only $120.
The building also demonstrates that a passive
solar energy -design can work in the cold and

cloudy northern climate of upstate New York.

Ia;nportance: This project shows that in a cold cli-
mate it is possible to save on the use of conven-
tional energy and be cost effective by using a sim-
ple solar energy system: also, that.this can be
done for a small building at a small college.
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¢ Table D (continued) Certificate of Achievement Racipients

. Institution

Summary of the Problem,
the Approach, and the Resuits

‘Lafayette College
Easton, Peansylvania
Lighting Adaptations

The Problem: How te find a cheaper way of cut-
ting energy consumption of flucrescent lights.

The: Approach, Two graduate engineering stu-
dents experimented with using a capacitor {a de.
vice normally used in wiring electrical systems) to

_reduce the number of fluorescent lights but still

have an effective, efficient level of lighting. How-
ever. standard fluorescent fixtures will not oper-
ate 1f one of the two tubes is simply removed. The
capacttors, although not originally designed for
use in fluorescent fixtures, could work with minor
alterations, taking about five minutes for each
adaptation and installation. With a capacitor; the
energy use of each Auorescent light is limited to
the amount needed to run the one remaining tube.
The capacitors used cost $1.62 each. which was
much cheaper than the commercially popular
$6.50 "phantom tube“—a hollow tube desi?ed

" for the'same purpose.
The Results:
Cost for the nine major buildings $ 4.425
Savings in the first year $12,000
Energy savings by the nine buildings 2%

The cost is a ane-time expense; the savings con~
tinue year after year and grow as electrical costs
rise. :

Importance: The capacitor is an adaptation that

avoids the more expersive investment in commer-

cially popular conservation devices.
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Table D {continued) Certificate of Achietement Reciplents

Summary of the Problem,
Institution the Approach, and the Results
Lincoln Land - The Problem: How.fo conserve energy at the col-
Commity-Collegc lege and elsewhere.
Springfield, Minois .
Comprehensive Energy The Approach: In 1976 the college started "Ener-
Conservation gy Commitment,” a program covering ali aspects

of entrgy conservation—from resource manage-
ment and planning to education offerings. Man-
agement measures taken included an energy
audit, installation of # compuler system, in-
creased insulation. reduced lighting, a four-day
week summer schedule. and the building of solar
and wind generating syslems on the horticuiture
building. Energy education programs range from ,
college courses to gasohol workshops for the far-
mer and energy forums for interested persons.
Car-pooling and increased foass transit services
were organized for the campus community .
The college took on leadership in energy con-
g servation in the mjdwest by hosting conferences
for state college administrators and pane! discus-
sions for government officials. The president
travels extensively to speak on energy conserva-
" tion at national forums and post-secondary edu-
cation conferences,

The Results: Lincoln Land used bond funds to
cover most of the $508,000 capital expenses in-
curred. Most other programs were financed
through small local and federal grants and private -
donations. alotg with registration fees for the for-
ums. Although the expected payback periods for
all projects range from one month to 16 years. all .
profects taken on by the college reflect its policy
that fairly major expenditures for conservation
are a one-time expense and will pay for them-
selves at different rates with the savings even-
tually multiplying.

Importance: This college does everything pomble
to conserve energy. )t makes small one-time cap:-
tal expenditures with the thought that the savings

will muitiply continually.
b —
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Table O {continued) Certificate of Achlevement Reciplents

. Summary of the Problem,
s Institution the Approach, and the Resuits
Middlebury College . The Problem: How to reduce oil corsumption in
Middlebury; Vermont the college's central power plant. -

Power Plant Conversion

The Approach: In lmlgdlddlebury tested 2 new
process for{bummg oil in its central furnace. The
process, called “Complete Combustion Condi-
tioner,” works by mixing water and the fuel cil in
such a way that the resulting chemical reaction as
the mixture enters the boiler increases the surface
area of the oil. This improves the burning process
by raising the burning temperature (to over
3,000°F.} and creating move efficient heat while

N using less oil. The process also lowers the air in-
take of the boiler, which reduces heat loss and the
exhaust fumnes that pollute the air.

The Results: Fog the trial month of November
= 1977, oil consul@ation was reduced 9 percent.
lowering costs by¥62,100. In 1979 the process re-
duced the oil used by 70,000 gallons. also saving
9 percent.
The college incurred no out-of-pocket capital
expenses inasmuch. as the system is leased to Mid-
dlebury at $615 a month.

Importance: Middlebury was the first college to
experiment with this system. which works for
buildirgs and institutions with a centralized. oil-
buming furnace.

»
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' Table D {continued) Certificate of Achisvement Reciplents

Institution

Summary of the Problem,
the Approach, and the Results o

Shidmore College

Saratoga Springs. New York
Power Plant Conversion

The Problem: How to find a substitute for fuel oil
that would reduce costs. .

The Approach: The college redesigned its heating
plant to buen 100 percent waste crank case oil in-
stead of fuel oil. In order to make the plan work.
the college had to add pumps and filters to the
existing fuel system and had to find sources that
could provide 600,000 gailons of waste oil a year.
Skidmore also had to convinceithe surrounding
community that burning waste oil would not gol-
lute the local air. Affer this was aocomplishcd&he
college not only earmed the approval of the New
York State Department of Environmental Conser- *
valion for a constructive idea. but also gained
corfimendation for removing from the area a large
quantity of waste oil which had been a trouble-
some pollutant of the ryral watershed when used
for dust control on rural roads and when dumped

as a waste product inta landfills.

The Results:

Cost of conversion . $ 25.500
Payback period during the

first year 9 months
Annual3avings now expected $234,600

Skidmore has arranged an annual collection pro-
gram with three suppliers of waste ofl, one of
which charges only for the cost of the truck used
and dona’u..s the 100,000 gallons of oil it supplies.

Importance: The project is not complicated and
had a low conversion cost with a rapid payback.
Skidmore is the first higher education institution
to useAVaste automotive crank case oil as the sole
tuel for its heating system.
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Twuom Centificate of Achievement. Reciplents

Institution

Summary of the Problem,
the Approach, and the Results

University of California at
San Dh.?-Ualvcnlty

La Jola, c}uqrm
Energy Education_
‘ .

The Problem: How to educate a large number of
people about the need for energy conservation.

The Approach: The university's extension divi-
sion developed a course called “Energy and the
Way We Live,” consisting of 15 weekly articles
mn in 540 newspapers and for which mdn is
given by 342 colleges. This course. by
energy experts from a vatiety of disciplines, ex-
plores energy technology and consumption. the
impact of differing values on energy policy, and
worldwide energy dilemmas,

The course can be used in conjunction with a
local newspaper running the series of articles, or
as a self-contained course, or for independent
study credit ih an area where there is no partici-
pating college.

"Energy and the Way We Live” is an cutgrowth
of the university's program, Courses by News-
papet. which was started through the annual pro-
duction of 15-week newspaper courses in 1973;
“Energy and the Way We Live” is the twelfth in
the series and the most far-reaching.

The Results: The course. started in January 1980,
had an estimated enrollment of 8.000 to 10,000
persons and an estimated readership of five mil-

lion persons (the combined cireglation of the
newspapers mvollelon Feaders).
Course materialysive how being used for 450 ener-

gy policy forums being held in various communi-
ties across the country: and for a series of haif-
hour programs broadcast by National Public
Radio-

Importance: "Energy and the Way We Live” is the
only national energy course of its kind. $t draws
its materia) from energy experts around the world
and attracts both nontraditional and traditional
students.
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Teble D (continued) Certificate of Achievamant Recipients

Summary of the Problem, | <
Institution the Approach, and the Results ¢
University of Delaware The Problem: How to reduce energy costs on a
Newark. Delfaware smmall budget in anticipation of purchasing a com-

Monitoring and Controls puter when funds become available,

*  The Approach: In 1976 the university, finding
that the capital cost of a computerized energy
management system was beyond the capacity of
its then current budget. looked for a temporary

R way to reduce energy costs. The conclusion: 40
percent of the temperature control and start-up
functions provided by a computerized system-
could be dope manually: savings would be sub-
stantial if the staff concentrated on buildings
where energy use was high (39 out of the 113
buildings on campus). The activity, "Operation

« Bootstrap.” employed 10°persons acting asener-
gy controllers” {five daytime. five at night). Their
salaries were charged against the gross savings of

-~

the project.
’ The Results:
. Grass savings in energy. first two
, . years (1977-78 and 1978-79) $507. 340
. ' Cost of the energy controllers and the
energy consultant for the project __ 205,360
Net savings. first two years $302.000

3

The net savings were placed in a reserve account
and are now being used to finance the first phase
of an automated energy control system in nine
high energy use buildings. The manual system will
continue so that future savings can be uged to ex-
tend the automated system further.

Importance: The plan provided immediate energy

. savings within a budget that could not at the time
hinance the capital cost of a computerized man-
agement system.
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Activities of the
Academy for Educational Development, Inc.

The Academy for Educational Development, founded in 1961 to help
U.S. colleges and universities solve some of their long-range educational,
administrative, and financial problems, has expanded steadily ayer the
years. Today. the Academy is active not only in higher education, but
also inelementary and secondary education, in communications as an art
and as an increasingly important form of technology, in international af-

-fairs, in studies of the human life cycle. in helping to improve the facilities
of institutions that serve the public, in energy conservation and educa-
tion, and 1n a wide range of projects aumed at finding new ways to encour-
age older people to continue theic active participation in American life.

The Academy serves its clients in ths following ways:
¢ Preparing long-range educational plans
¢ Setting up and evaluating new educational programs

¢ Planning . .«d carrying out innovative experlments in the use of
educational facilities ‘ .

¢ Conducting workshops on management. instructional technology,
energy conservation, and other educational concerns

¢ Improving educatio nal management
¢ linproving the process of settling disputes between nations

¢ Helping colleges and universities find well-qualified administrators
and trustees; managing institutions on an interim basis

¢+ Counseling on institutional, organizational, and personnel problems
in an effort to find better solutions |

¢ Conducting studies and research on problems of aging. education,
energy conservation, communication, and international develop-
ment f .

¢ PManning and administering expenmental programs 1n developing
countrics . ’

¢ Sponsoning tonterences on the human life cycle, and publishing the
results.

The Academy maintains tull-service offices gt 1414 Twenty-second
Street. N W.. Washington, D C 20037, telephone (202) 862-1900 where
the energy conservation project 15 headquartered, and 680 Fitth Avenue,
New York. New York 10019, telephone (2125 397-0040.
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