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During the initial program plarmning it had been daciced b» DJECT

that only improvements in the first two categories would be implemented

following the building surveys. This decision was necessary to avoid

the high cost of installing new enerqv-efficient machinerv and eneray

WL
)

reclamation sys<ems until sufficient funds could be budgeted. C(ollege
officials also felt that considerable improvement was wvet to come in the
design of such equipment. The decision not to instail new machinery

also offered an excellent opportunity to find out what can be done with

what they presently have.
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the compressor is not Jperziing A oDrassarstay ant & TedE)
timer was inszailec on & 0-hp &ir compressor t¢ shut zhe
motor off between wo~. inzervals ard keep it off at night anc
on weekends,
An unused preumatic control panel for 3 a°r Féntlers was
correctly conrected {apparently for the first time) to the
main panel thereby permitting compleze shutdown at 9:30 M and
automatic startup at 6:00 AM. It was discovered during the
building survey that this pamel apparently had never been
connected intc the system.

. A power guzzling 4000 cfm Power Roof Exhaust fan wis shut

down.

Structural gaps requiring approximately 1.5 toms of air
conditioning for compensation were sealed. The controlled
intake of ventilation.air through the air handlers was reduced
thereby lowering the cooling load in summer and the heating

load in winter.
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A1 mreumatic zenTriTs oeve zalibrated, ediusted anCd lusricated

for smooth oneratsicn.

Timers were instailed, thermostats were lowered anc zcditicns
insylation was added to 271 hot water neaters.
Thermostats were checked “or proper system connections and
vere rebuilt vhere necessary. Several thermoststs were found
that were never connected to the system.
A defective p1énum wall construction was corrected and air
ventilation in the affected areas wes readjusted to current
energy conservation standards.

Th%yabviaus question yet to be answered was, "Would the savinmgs
achieved, justify the effort expended." The degree of savings could
easily be applied as a measure of the course effectiveness. The bar
chart below identifies the kilowatt/hour consumption of JBCC from February
1976 through September 1978. The energy dissipation bars are grouped by
month so that:ccmpar%sgﬂs can be made. Despite severe winters and
extremely hot summers for the past severa1!yéarﬁg DBCC has beenri able to

effect an overall energy reduction for each of the past two years.
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The DBCC program has been different in many respects from typical
censervation programs pursued in the interest of saving something, be it
maney, energy, or time. It was painfully clear that there were many
gﬁpartunities for energy comservation on this campus, but without organi-
zation of plans, surveys and anmalyses and the initiation of corrective.’
action by technically trained persons the entire effort would have been

fruitless.
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eorzETVRLION Ttz maduority oY geizte tesvc the cormlgticn o
cgzrifize n ¢orfer T2 ozans rognstizatien o7 tre cutdelires Fev comgee-
V3TN MEre, Tl was founc that the eamsure of Une proutems Sed divests
o mare effective use of FVAD systens ang ecuicment argd tw-et ooga-
ITRroves ehvironmert Tor less Cost orecyleed 0 every case. Thus by g
care~ul (hech of operating ef¥ectivensss anc zzpropvece corections,
coutle cividends nave been realired

AICH Uhe sitzess o7 the emergy cohssryvatior actTyviier on tne RO

campus anc vith the high degree of quglification of %he recent orzdustes

0f the Energy Conservation Applications Program, there aphears to be a
tremendous opportunity for the College 2o be of service 10 olper goverr-
mental agencies in Volusia County, and 0 the HVAC dndustry in tre State
of Florida by revision and expension of the present courses and geotivities.

The CoYlege plans to expand the present 480 hour course sy gdding
128 adaivional hours devoted to Pneumatic Controls and imCreasing the
time for Psychrometrics, Air Distribution, and Heat Loads for buildings.
Short courses and seminars are planned for qualified YYAC technicianms cn
the installation, use and maintenance of Pneumatic Controls. The second
of the seminars on Pneumatic Controls was conducted at DRCC Jgnuary 8-
10, 1979.

In addition, short courses for public service employees are in the
making for Spring Semester. The subject and content will depend upon
the level of qualifications of the prospective students as determired by
a survey.

Finally, public awareness seminmars on the opportunities for energy

conservation for home owners are planned for.the Spring.
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energy management lechnigues %o erharce *he enargy effiziamcy 2% the
prysical properties such 2s buildings. machines, and venicTes used in
the delivery of educational programs. The opportunity awicts. <here.

fere, to serve both 3as am energy training ground and as 2 model of qoc
stewardship of energy rescurces. Durham Technfcal Institute has wGvec
in both arezs of interest. [t has sought to integrate education ard

training in energy matters into its regular programs &and specia

courses for the community at large, and it has moved to implement Systems
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iNTETES

(ald

energy (onservation,
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T

and to revitalize its structures in th

Academic perspective. Academic programs incorporating relevant
energy technclogies as a standard part of the curricuium inciude Archi-
tectural Drafting, Historic Preservation Technology, Electronic Technolegy,
and Science and Eﬂgiﬁeering Technology (SET). Incorporation of emergy-
related materials have been gradual at the pace set by the faculty as
they have acquired appropriate qualifications. This process is as yet
by no means complete or, for that matter, c@ﬁprehensive, but significant
strides have bEéﬁ taken and additicnal cﬁrricu1ar changes are under way

or in planning.

L]



. -
E
P B
IS £
o= + - — e - . ¥
B L L = LS =

S 2
® : -
- - ; . - . - - =
+ s

N T T T = - « - -

M SafT g = ie 3 B = et = - T * =

PO .
=51 e= =" =
= £ o= 2 =
faf [ -

.. .

= - * = A = & = ;= = = - o A% - = ~ k2= = — =
300:.1Za170n GT 3 varisly o7 = S A A R T R s -
*he al =lart £yt shamcaety o f mogeh 7

adycationm, 3eroeven thacygh ct oisoa mtate fgTrastas
3CA Toaer Pyt l-Time Dogivalent T FTE s T4 Raurs
we 2 budget 0¥ agomcatmate’y 1,000 for she fioi
year ending June 30, 187z, Additioratiy, the chesical 27ant 1z tha o mos
heavily utilized in all oub®i:z or orivate higher e iLcatisn =n Noren
Carclina, with a utilization 3Ta<isgiz in axcess of 500, Tre point o+
representing these statistics i3 to make clear tha* whalever aneryy

g Fust

conservation programs are applied musT nave low Start-yp c2st3 ang

schecduling of the phvsical

4]

£

have at least a manageable effec% on th

plant.

ERIC

Aruitoxt provided by Eic:

W



O

ERIC

Aruitoxt provided by Eic:

. - - -
. - . -
= . . i e
- .. .- s . -
- s - - . .
Tes s - - R - -~ - =
N [ iL - - N i R et
e = =T o -5 = e € = o - —
- . . PR S . A, - e e e, s
e f = e = me e I s .- ‘ R .
P A s - - e e PR - .
. ~ [ s LA . .
[ - P [ - P
§ e - . = 4 P - - H - -
-, N, e e e et e o o e .
P z PR - PR RS . [
ik - s e s mpmE s - R e N Lot e e sk
i 1 - a4 & - = b g H N =l
e Ta e R T R . s
- o . = H i - =
—r et e e e - o= - .
P P e A R -
aGF s es i 3y ! T [ - = b * L
R : ph ST ., EmT I - =
aE i ‘: = i
e W - & Fa 3 ke _ =g o 4 FRoa o - O
P~ 2es UL 1 Za =37 W= Lers a3l Lo S

n employee
expanded from 14 hours

required ctass hours. .



IC

o

H

E



o

J ERIC

Aruitex: provided by Eric

3







While this experiment is only a portion of the schcol's on-qoing

efforts to apply energy management technigues in the intarests of con-
servat;i@ﬁ, it does demonstrate that opening cne's fﬁnd to workable
possibilities and then implementing the most workable with genuine
determination can result in an exemplary energy conservation pgogram

with 1ittle or no out-cf-pocket dnvesiment,
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LANE_COMMUNITY COLLEGE

ENERGY MANAGEMENT

, .
Lane Community College is a two-year comprehensive cublic imstitution

of 8,000 full-time equivalent students located ir Eugene, Oregon.
Efforts in Energy Management and Conservation for both- instruction and
for the College's plant operations have been underway for a number of
years.

The history of energy management at Lane Community College began in
1973 when energy shortages due to low water supplies in hydro-electric
generating systems began to be publicized. The usual conservation
ef forts occurred including parking lof Vight modification and publicity
campaigns to turn lights off, etc.- Domestic hot water was curtailed for
many campus areds. The electrical boilers which heat the campus were
monitored ciosely to prevent higher than normal demand based electrical
charges. These conservation efforts were somewhat effective but primarily
helped to offset rate increases subsequently made by the utility company.
Following these conservation efforts, the College's staff were able to
effect a number of mechanical adjustments to the HVAC system which were
somewhat sophisticated but, for the most part, re1ativéiyieasy to accom-
plish.” These adjustments includa closing outside air dampers for night
operation, raising mixed air temperatures in multizone units, Towering
temperatures in hot decks, raising .temperatures in cold decks, discon-
necting ballasts in fluorescent lights and relamping some areas. In
1976, after reviewing the literature, the experiences of other institutions,
and input from the vendors of controls as well as from anm independent

local engineering firm, the College undertook a major plant retrofit.

4.2
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This project, costing approximately $280,000, included the adding of a
mini-computer to the centralized control system, the acquisition of
oxygen storage tanks from the Federal Government Excess Pr@gram}ta
convert to an enmergy (hot water) storage system, and the addition of a
large chiller-1ike device which removes heat formerly wasted from the
air-conditioning system and makes it available for reuse. The project
has been guite successful and will have, at the current rate, paid for
itself totally within three years. .

‘A number of adjustments to the HVAC system have occurred at the

(ollege. These include improving the computer programs operating the
HVAC system, replacing the mechanical shield drives on the electrical
boilers with hydraulic drives to increase speed of response and }mpr@ve
reliability. The College is aisa-ihp12menting a number of additional or
secondary retrofit projects. One such project involved adding boos ter
hot water héateré to the College Foodservice dishwashing.unit which has
lowered domestic hot water temperatures all over :amp?s from 160° F to
approximately 120° F. Another project of this type :ﬁrFEhtiy awaiting
the identification of a funding source is for the reuse of heat currently
wasted from the clothes dryers in the College Jaundry,

The College has been able to iﬁitiate only one "from the ground up"
construction project in the more recent era of energy consérvation and
management. A remote eﬁucationai center was built in the town of
Florence on the Oregon coast which utilizes heat pumps to heat and cool
thé faci]ityi Energy demands for this unit are quite Tow and it hag-
proved to be cost effective.

Development of Instructional Module, Future of Energy

Lane Community College is developing an instructional module (a

prepackaged course) on the Future of Energy. Specific elements of this
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course, include: The History of Energy, Energy Sources and Uses, the
Roie of Energy on the Economy, Government and Eﬁergy Policy, Abuses of
Energyé?raduétﬁon and Use, Energy Conservation, aﬂd,E%Ergy Use and Needs
in the Northwest. Within these broad subjects are some 30 different
segments. This course is being proposed for uséaby PROJECT ACCESS, a
consortium of seven community colleges to zreéte, develop, and disseminate
instructional materials 1o nontraditional Tearners via an electronic
medium. ) / ”

Lane Community College is now, through iﬁs construction technology
prggﬁam,'participg%ing with the Jocal county in building an energy-
efficient hgme.f‘This home is providing direct é;perienge on the design,
incorp@ratiéhs and installation of §nergysefFicient considerations. In

addition to direct training provided, the home also will serve as a

" model to the CﬁmmUﬂity‘fo future advances into proper energy-efficient,

barrier free home construction. This particular project is being financed
by the county and includes the furnishings of a building site. The
finished building wi1l then be sold by the county at’pub1ic auction.

In addition, the College has been teaching adult education classes
since Spring term 1978 as an initial segment of a planned Solar Technician
Training Program. These.activities are part of what is hoped to be a'
fully~-developed program té produce instailers for solar energy equipment.
College staff now are participating in the development of State %evei
specifics for the certification of these technicians as well as code

requirements. It 15 expected that not only will thé'cQTTege produce the

first of this type of technician in Oregon,. but the pﬁagram soon will

become a model for similar efforts elsewhere, Classes have been attended
by architects, engineers, plumbers, HVAC technicians, and persons just

interested in using solar energy in their own home. .

EANG
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The Science Department at Lane Community College has or i% planning
to present a number of courses in addition to those required at the
technician level. The courses includei Energy and the Environment (4
credits ), Future of Energy (3 credits), Solar Energy (4 credits);‘The ,
Energy EFf%cient Home (3 credits). “In addition, the Physical Science
Survey Course (12 credits) includes the energy-~related modules of Energy,
Its Nature and Use, Electrical Energy Production, and Its Environmental
Impact, Nature and Use of 5@13; Energy, and Radicactivity and Nyclear
Energy. These Qaurseé place a heavy emphasis on "conservation”.

The energy mahégement efforts at the C611égégh§yé bgén acknaWTédgéd
in a number of ways. In April 1977, the College was égggaf the five
recipients ofﬁOregan Eovefhor Robert Straub's first Epergy Conservation
Award. It was the only publigc institution to.receive such an award. In
July of 1977 the College was honored to receive .the first place granfgg%
$10,000 in the Cost Reduction Incentive Award program of the National
Association of Co11§gé\andzun{versity Busfness Officers and the United
~ States Steel foundation.. However, the most rewarding experience has
been the many visitors the (ollege has received from all over the country
to meet with College staff and its consulting engin&&rss Marquess Engi-
neering of Springfield, Oregon, to gain more infofﬁatiaﬂ about whaﬁ has ~

been done in energy comservation.



LANE COMMUNITY COLLEGE - | S
Energy Management Performance

Space in ~ Average ~ Average - Average
Square Monthly Con- Monthly Demand Monthly
Year Footage sumption in KWh's _in KWd's Lost (4y
1970-71 © 571,000 2,592,166 - 5576 $11,576
1971-72 571,000 2,917,250 - . 6a2d 15,467
1972-73 664,000 2,918,907 6525 16,596
1973-74 (1) 664,000 2,503,880 6242 17,726
1974-75 664, 000 2,473,882 ’ 6300 19,328
1975-76 (2) 727,000 2,619,687 5967 21,315
1976-77 (3) 727,000 2,137,494 4792 18,383
1974-78 (5) 727,060 1,637,571 3514 13,624
Energy Management Performance, Continued
, : Consumption in Demand Average Monthly
, ~ Electrical KWH's per Month per in WATTS per.  Cost in
Year Rate Combarisons Square Foot shace =~ Sguare Foot Space 1977-78 Rates
1970-71  81% more now than 4,54 9.70 $21,366
in 1970-71
1971-72  57% more now than 5.11 .25 24,265
in 1871-72 :
1972-73  47% more now than 4.40 9.80 24,455
in 1972-73 ,
(1) 1973-74  30% more now than 3.77 ’ 9.40 22,200
in 1973-74 A
1974-75  16% more now than 3,73 9,50 22,179
in 1974-75 : ‘
(2) 1975-76 4% more nmow than 3,60 ‘ 8,20 22,189
in 1975-76 !
(3) 1976-77  rates same now as 2.94 6.60 18,037
in 1976-77
(4) 1977-78  rates same , 2.25 4.80 - 13,624

Conservation efforts began in this time period.

HVAC system adjustments began to take effect. 7 7

The major plant retrofit was partially operational during this year.
Not adjusted for many rate increases that have occurred.

First eight months of this fiscal year. :
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PERTORMANCE OF LANE COMMUNITY. COLLEGE'S ENERGY MANAGEMENT SYSTEMS
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buildings now studied range from 20 %o 50 pargent. Agt.g) materal

results on several buildings already modifiad 3how that %he 25t1mal

savings are ysually conservative,

BACKGROU

In early 1973, a proposal for the study of energy conservation in
campus buildings was presented to Or. Zdward Q. Moulton, Vice ®resident
for Business Adninistration. At thé: time, the University's utility
bil] was approximately $4,000,000 per year and had been ingreasinrg at an
average rate of 15 percent per year due to increased demand from new ancd
existing building construction and remodeling. While the past rate of
increase was.determined during a period of relatively stable ytility
rates and before the éccarfEﬁce of oil embargoes and reducticns in gas
aiiaéati@ns, it was e&ident that increased utility fgtes-ﬁogid octur,
The University saw that the energy situation demanded action to reduce
consumption on campus. Therefore, a program for energy conservation was

funded for a two-year period, and an tnergy Conservation Cacrdiratin

¥}

Committee was created to oversee the campus activities.
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FNERGY  CONSERVATION
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ENERGY  CONSERVATION
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The total heat energy (natural gas and fuel 0il) used by the campus
was reduced ¢« 3% below the 1972-1973 fiscel year. A substantial portion
of this reduction has resulted from a decrease in the amount of electricity
generated at the Central Power Plant. The University now purchases a
greater portion of coal-generated electricity in order to conserve
natural gas and fuel o0il. This decrease in power plant generation
accounts for a 21% reduction in total heat energy used; therefore,
energy conservaticn efforts account for a reduction of 227 or an equivalent
of 852,089 MCF (24,129 KCM) of natural gzs, see Figure 2.

These reductions were achieved over and beyond providing the
additional energy needs for 800,000 square feet (74,322 sq. M.) of new
buildings served during 1975-1976.

The net effective cost avoidance for the 1973-1975 biennium for
natural gas, fuel oil, and purchased power was $1,464,700 with the major
portion -- $1,230,902 having been achieved during the 1974-1975 Fiscaf
year. |

Figure 3 summarizes the results of the past years efforts and shows
the cost avoidance for the 1975-1976 fiscal year at $2.4 million dollars.
This was accomplished in spite of a 300% increase in the use of oil,
3,300,000 gallons (12,492 Cu. M.) consumed, due to reduced ratural gas
allocations. The cost of 0il during Fiscal Year 1975-1976 averaged
twice that of gas per million BTU (J).

Therefore, the total cost avoidance which can be attributed to
energy conservation since 1973 exceeds $3.8 million dollars. It should
be noted that in spite of the reduced energy consumption, the University's
total utility costs continue to increase. That is the reason the term
cost avoidance is used instead of savings to describe the dollar results

cf the program.

e



Figure 4 illustrates what enerqy costs would have been if utility

rates had remained constant at the 1968 to 1972 levels and shaows the

portion of the actual costs which can be attributed to higher energy

[Vul

COSTs since Fiscal Year 1973-i974.

Building Retrofit Program

Although the Energy Conservation Ceeordinating Committee 15 involved

in many projects, the area that is of primary importance is the study of
campus buildings. This project is diracied by Charles Sepsy of the
Mechanical Engineering Department and Dallas Sullivan from Physical
Facilities Department. It is a joint effort between Machanical Engi-
neering and Physical Facilities and is treated as a research project to
the Mechanical Engineering Department with Physical Facilities as the
sponsor.

The objective of fhé program is tc study energy use in campus
buildings and identify areas where systems can be modified to reduce
consumption. One point should be emphasized, the operational function
of a building is not changed to suit the needs of energy conservation.

The environmental needs of the operations performed in the buildings are
evaluated, and system modifications are proposed within the 1imits set
by those requirements,

The results of the building studies are vresented to the coordinating
cotmittee in a formal The committee reviews the report and
reccrmends modificatioi.. Jr implementation based on the estimated
payback periods.

The building study projects have achieved impressive results and
Figure 5 snows part of the reason for the success. A large percentage
of the building energy is used for heating and cooling and this is the

area where efforts to save energy are concentrated.
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UNIVERSITY OF PITTSBURGH

ENERGY CONSERVATION

The question germane to conservation is what can we offer in *he
University or are able to send out from the University? The basic
function of our institution is education so we can expect that our most
successful programs will contain strung components of education. At the
University of Pittsburgh the faculty of the Mechanicael Engineering

é¢s been irvolved in energy conservation research and as

-

(1,1

Department
consultants to public utilities and to other industry and government at
all leveis for some fifteen yeers. Furthermore, over tne past 25 years
courses ‘i the app'i=zd thermodynamics sequén:é such as applied thermo-

mine, comhystion, air conditioning, power plant engineering and

1 systems aﬁa?yéiz hzve stressed the possibiiities of decreasing
fuel corumpticn through the use of recuperation and thermal regeneration
and of cuptimizing the design of thermal systems taking into account
energy costs anc the potential far waste heat recovery.

in the tall cof 1972 the University offered a twelve week continuing
education course in energy conservation to a group of practicing engineers
anc management people from jndustry. In September of 1974 they began
offering a graduate c_ :rse in energy conservation in the Energy Resources
Frogram curriculum. “re purpose of the program is to train college
graduates for management positicns in the energy companies, in govern-
mentaf energy ajencies and for energy management positions in commercial

and industrial concerns. The students who were registered for the

course last fall had baccalaureate degrees in the fields of engineering,

trfj

i

busine. adminictraticn and economics. Contacts withgindustry

-

chemi
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were made through personal acquaintances, those of the students or wit.
the he1p of the marketing division of Peoples Natural Gas Company in
Pittsbhrghg The students were asked to document carefully and to report
uﬁbn the foilowing concerns: (1) description of the plant, its energy
consumptions and its products; (2) the organizational structure of the
energy conservation program and how it related to the management organi-
zation; (3) an account of management. and employee responses to the
ﬁraject; (4) a description of all energy conservation opportunities
which were uncovered and an economic analysis if appropriate; (%! er
assessment of the project in terms of its total impact on the p*- r=
~iergy situation. Will it .bi Lntinued in the future? In whateways
were the attitudes of management and employees changad during the project?
and (é) an FSsessment of the utility of the EPIC manual as a guide to
the establishment and operation of an energy conservation program in an
industrié? plant. |

,Additionally, each student in carrying out his project was expected
(1) to help plant management set up an appropriate energy conservation
program management crgéﬁizatign (in most cases because of the small size
of the companies involved this will consist of the service or maintenance
engineer or plant manager and the student); (2) initiate the implementation
of the program; (3) carry out the plant surv-'ys and system and economic
analyses; (4) make periodic reports to the maﬂégément of possible ECO's,
the expected.energy saving from each, the capitai costs involved aqﬁ
their investment mér%t;and (5) document the whole project by way of a
term report, the contents of which constitute an energy conservation

project case study.

-
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A second thrust of University involvement is in training functional

specialists in some area of energy conservation. Recent examples are

training courses for energy auditors. "Energy auditor" is a job title

which is not yet well defined. However, generally speaking, it describes
a person whose understanding of bas%c energy concepts, building construc-
tion, mechanical systems, utility EEFvice supply and billing and economics
prepares him to enter a building, collect the data on energy consumption,
properly assume an internal energy distribution, s?udy the efficiency of
energy intensive systems, predict levels of potential eriergy conservation,
make recommendations for suitable measures to bring about that conservation
and make first-level economic studies to cost out the measures and their
benefits. In fact, some of these services can be Just as well performed
by a buiiding simulation programmed for and run on a digital computer
tor specific classes of buildings.

These programs are presently available for commercial office buildi
hocpitals, private residences, apartment buildings, restaurants ;nd
supermarkets. Industrial plants are too diversified ind thus require 3
great deal of auditor effort. When simulations are available, the
auditors need do little more than gatheﬁ-and verify data and interpret
the results to the client. The University can prcvide the requiréd
Tevel of training of auditors as well as the simulation Jdesign and
maintenance and the computer sérviaes, Before leaving the subject, it
might be well to give a rationale for energy auditing; and thus the need
fér univ2f5311y trained auditors. First we point out that an energy
audit need not be an engineering study and does not constitute an accept-
able substitute for one. Rather, it is a first-level attempt to justify
FutureiénginEEFing and economic studies at a higher level of sophisti-

caticn and cost. For instance, industrial management may feel the need

L
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for a good fndication of benefits and costs before investing in a series

of expensive design studies; or a government agency may require that an
audit be performed to indicate substantial conservation potential before
grant money is released for more extensive technical assistance. Obviously
the resources of the average householder will not permit the expenditure

of funds for engineering or architectural studies. In recognition of

this fact, as well as the demonstratesd national potential in residential
conservation programs, the Governor's Eneray Council of the Commonwealth

of Pennsylvania, using Federal funds, is supporting an extensive demon-
stration of residential audits in Allegheny County. The Allegheny

County Health Department is demonstrating that its housing inspectors

can carry out energy audits with small additional time expenditure over

the normal time for housing inspezzions. The University of Pittsburgh
trained one hundred housing inspectors, modified and adapted the FEA

CONSRY Program to the University Computer Center eguipment and provides

not only computer-printed audit reprints to the homecwner, but quarterly
reports to the county and to the State on the combined potential for

énergy conservation determined for each period and the aggregate costs

faf the measures recommended. The program is periodically brougnt up-
to-date with the latest data on the costs of local labor, equipment, and
supplies. This program can be operated with the data supplied by question-
naires mailed to and received back from the occupants of the same residences.
However, our experience leads us to the inescapable conclusion that the
asturacy of the data is vastly improved if taken by -trained auditors.

We have now processed the data on over 6,000 dwelling units and foresee

%1 additional 9,700 being processed before the ené of the program.

75 sort of combined educational-technical support effort is more or

L
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less duplicated in a similar audit program for food-handiing establishments,

also being carried out by the Allegheny County-University of Pittsburgh

partnership. We expect to reach several tho:.and re-taurants and cafeterias.
The Mechanical Engineering Departmen* *+: also carrying out a study

of the energy use and the potential for conservation in a representative

group of hospitals in Western Pennsylvania. Thic is a component program

of the Energy Extension Service Demonstration in Pennsylvania. The data

is being gathered bv energy auditors who are being trained on-the-job as

an adjunct activity to their formal courses in engineering or energy

computer program developed by the Department with the support of the
Veterans Administration.

The faculty in the energy area and the University Administrators
also lend their expertise to a wide range of local, State and National
Committees, Councils and Commissions dedicated to energy conservation.
An example of this act%vity is .ne development of the curriculum in

VERE?Qy Management Technology for the Ccmmuﬂit; College DfEATTEgheny
County. One faculty member served on the Advisory Committee who aided

in the development of the program described below:

ENERGY MANAGEMENT TECHNICIANS

THE COMMUNITY COLLEGE OF ALLEGHENY COUNTY

The Community College of Allegheny County is presently implementing
a career curriculum to train Energy Management Technicians. This perzen

will be trained in standard building insulation techniques, and heating,
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ventilating and air-conditioning system principles for gas, oil, electric
and solar technologies. Emphasis will be on conservation techniques in
reducing fossil fuel consumption without lowering the quality of the
environment.

The South Campus of the Community College of Allegheny County is
particularly well-suited to initiate this program. The college has
ongoing career-centered programs in Science and Engineering Technc.gy
and Building Construction Technology.

The program proposed will utilize some courses in common with these
programs. The initial class should be about ten to fifteen students
stabilizing at twenty to twenty-five graduates per year. However, this
number could be Jarger if the market needs are strong enough. An effort
will be made to gauge job market needs to prevent over-supplying graduates
since job placement is of paramount importance.

A strong point is the selection of Allegheny County as a demonstra-
tion area for energy conservation. To achieve success, trained technicians
must be available. The countyﬁwideecommittment of college, industry,
and community to energy problems will give added impetus to our program.
Although our immediate objective is to address TocQTgaﬁﬁfFEEianaT job
needs, the curriculum may be of interest to other areas of the state
since the problems of energy maragement are state and nation-wide.

Since this program will be designed to produce a technician who can
deal with complex energy supply systems; to maintain, test, and operate
tAese systems at minimum energy cost, he should be in great demand.
Prospective emp?oyersjgouid be hospitals, office and apartment buildings,

ating contractors, engineering firms, and government.

{.J



The Coilege will utilize industry and community resource people as

the instructional personnel in the career specialty courses. In this

Some of the curricular planning will be done by these persons on an
adjunct/facuTty or consulting basis. The overall program direction
will be done by full-time faculty members,

The statement of the problem and definition of specific program
objectives are:
Problem Statement:

To implement an associate degree program to train Energy Management
Technicians for career positions in industry and government.

Specific Program Objectives

iterion

Objective Evaluation Cri

1.1 Scope of representation.
1.2 Active participation of
committee members.

1. Establish Advisory Comn ittee

2. Gain recognition and approval 2.0 Approval of Advisory Committee.
of proposed curriculum 2.1 Approval of college Curriculum
Committee.
2.2 Response of Community groups.
3. Conduct employment survey of 3.1 Percentage of responses.
South Western Pennsylvania 3.2 Percentage indicating need

for program. 7 )
3.3 Number of projected openings.

4. Recruitment of Students 4.1 Number of per:<ons enrolling
in first OffEIsﬂQ

4.2 HNumber of inguiries about
program.

4.3 Number of already employed
individuals intcrested in
additional training.

4.4 Contacts with Vocational

- Students majoring and gradu-
ated in HVAC programs.




Evaluation Criterion

5. Implement Energy Management 5.1 Number of Students who
Technician Program Spring 1978 complete first semester.

6. Evaluation of Program

o O
o

Revisions suggested by
Advisory Committee

6.3 Establishment of dialogue
with other schools interested
in energy technology.

The course description and outline are as follows:

COURSE DESCRIPTIONS
ENERGY MANAGEMENT TECHNICIAN

ENERGY TECHNOLOGY I

This introductory course covers the theory and practice of energy
utilization as applied to the heating and cooling of buildings. Basic
measgrement techniques and equipment types are presented in the laboratory
sessions. Solar energy "State of the Art" is reviewed.

ENERGY TECHNOLOGY 11

This course involves a more detailed study of therimodynamics and

heat transfer as applied to system design and energy auditing. Additional

topics include advanced enerqy/fuel systems, combustion analysis., and
procedures for carrying out economic studies.

ENERGY TECHNOLOGY 11

This course is comprised of an individual student practicum which
will emphasize the creative application of the principles presented in

the prerequisite courses.

Number of Students in program.
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TWO-YEAR CURRICULUM

ENERGY MANAGEMENT TECHNICIAN

1st Term

2nd Term

56

Technical Math 1 3 Energy Technology I 3
English 3 Technical Math II 3
Technical Physics I 3 Technical Physics II 3
Energy and Environment 3 English 3
Mechanical Equipment 3 Electronics 3
Orientation to Technology 1 :

Te 15
3rd Term ¢ 4th Term
Energy Technology II 3 Energy Technology 111 3
Construction Methods 1 3 Construction Methods II 3
Blue Print 3 Social Science 3
Technical Calculus 1 3 Electives 6
Humanities 3 )

15 15

INDUSTRIAL ENERGY CONSERVATION

Finally the Mechanical Engineering Department has developed a three
hour Industrial Energy Conservation course for the Energy Resources
Program in the School of Engineering. The course is designed with the
diverse background of the students in this program in mind. Their
ba;ca?auféate degrees may have been earned in engineering, economics,
business, geography, geology, chemistry or physics. This requires that

 considerable amounts of applied thermodynamics and economics are introduced

and are immediately applied.

-1
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The course is given in fcurteen three-hour sessions with a full
term field project assigned at the begin ... <:-h perind is divided
into two parts; the first a forma) 3z2f . and the Jatter part a discus-
sion period focusing on the urobl.ms and results of ﬁhe field projects.
The syllabus and a suggested time schadule for the lecture course is
found later in this report.

The field projects are carried out in industrial settings. Each
student assumes thec role of energy conservation coordinator for an
industrial plant or a department of an industrial plant. The assignments
are mutually decided upon after taking intd zccount the geograpnical
location of the plant with respect to the student's residence, his past
industrial experience, if any, and his individual preferences. The
reservoir of suitable field project locations are accumulated from
faculty contacts and with the help of the Tocal utility marketing division

staffs, particularly those of the natural gas distributors. Most of the

projects are carried out in small manufacturing plants hut sav. - e
been found in ia~ge organizations who are sending their esmpiayess ©e

school for a graduate degree in energy resources. In each instance ihe
project is prepianned with the management of the participating company
and the student introduced by a faculty member or 2 utility marketing
person. A management liaison person is designated by each company and
is available during the project to the studen; and faculty.

The goals of the field study are to educate the student in the
practical aspects of managing an industrial energy conservation program.
To successfully carry out his project the student is striving toc accomplish

the following:
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1. To educate company maragement t) the advantages of energy
conservation

2., To bring about the initiation 5f an energy conservation program

3. To inplement an energy conseivation program through the first
level; that is, to take advantage of energy conservation
bppcrtunities that require 1ittle or no capital expenditure

4, To educate employees in the necessity for energy conservation
in the plant and in their homes

To assess the impact of the program on management attitudes,

L% ]

employee attitudes and company profits ‘
6. To assess the efficacy of particular approaches in aiding

the establishment and operation of an energy conservation

program in industry
The student is expected to spend one-half a day or more each week on his
project. He makes frequent informal oral reports to the class and
submits both a formal class pfésentati@ﬁ and a formal written report to
his instructor and to his company's management at the end of the term.
Shortly after the first meeting between the student and his instructor
with company management, a Tetter is forwarded ﬁo.hiz project lacation
which briefly defines the project goals and the obligations imposed by
the project on all parties. It is clearly stated that confidentiallity
of information wi11‘be respected, but that permission to publish student
reports as case histories may be requested at some future time. This
agreement 1in pfinc{p]é is considered to be rather informal in nature,
rather than a legally binding document. A lack of résp@nse iz considered

by us as tacit approval of the terms. However our own cbligations as

o
f—
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ERIC

Aruitoxt provided by Eic:

stated have been met consistently. Resumes of the orject results ar
made available to those interested throuzn ftre Irergy Sgiz,re: Jroge
@fiice;

The textbook for the course is NBS mancbook 113, Iner;s Lonserve
Program for Industry and Cormerce, Scvennment “rinting {F97ce, Weshin
bC, 1974,

Qutside refesrences are recammendes. Supplemeniar, —aterizl i;
distributed at the beginning of ezcn ciass periczZ. .U i35 IImpliel o
manufacturer's literature and of comp’ ztions of I3tz use®yl i car~y
out engineering and economic analyses.

The class pericds are agproximately three hours ’*:, fmg? tag o2
twenty minutz break. Tﬁféé.ifééﬁiﬁﬁ moizzes 2md 3 tenehoo e Fieat a

5

naticn are given during the term.
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