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co!-y_ctic
. cf each C

af tn,e 1,1dng surveys were coreted,

tre stutprts, under he drPa,f.on C= tre Depeirt7.ent Chairman ana staff

instruct:1r°, prepared a repor tat conta2na,' fcr

changes and detailed tre cost of eact chance The report also incluced

an estimate of the energy cos: savings tint could be reasonablv expected

each change. oF a tctal oorritment to the program, action

was immediately taker by co71-.ce officials to mplement all of the

recorrendations. ResJ7ts of tnise effcrts indicate the following:

Chart)

Energy conservation can e ac,Yaved takinc action in one or re

of tre following categories:

a. Repair and adjk.-.stment cf uisting, buildind: structure ah.d

machinery.

5. Time sequerktinc or redcrion of energy use during periods wnen

it is not needed.

c. Ir.ta1lati or of new high efficiency energy machinery and

energy reclamation systems.



Net

:=!

!Gated Saving
Calendan Year

Total Eost Less Thar

Durng the initial pr

E,C0.:33

gram plahning it had been decided by

that only in-p, ent- in the first two categories would be implemented

felloW1nc the building

the h-

surveys. This decision was necessary to avoid

cost of installing new ene- efficient machinery and ene

reclamation systems until sufficient funds could be budgeted. College

officials also felt that considerable improvement was yet to come in the

design of such equipment. The decision not to install new machinery

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

what they presently have.



C1 oit va7 WZ5 inStSileC

la:J air compressor, Ibis

7-.pressor is not operz

was install ec on a

-tec

compresso

motor off between wo- . nervals and keep it

on weekends.

An unused pneumatic control panel

correctly connected (apparently for t -s

main panel .iereby perm tting xmplete sh' tdcw77 at and

automatic startup at 6:0,0 AM. t t was discovered during the

building survey that this panel apparently had never been

connected into the system.

A power guzzling 4000 cfm Power Roo fan wad shut

down,

Structural gaps requiring apbrokimately 1-5 tons of air

conditioning for compensation were sealed- The con oiled

intake of ventilation air through the air handlers was reduced

thereby lowering the cooling load in sumner and the heating

r=,

When

load in winter.



!zneumat

smooth oberation.

were insta

ins U1

Thermstats

were rebuila

added

1utrica

-erp 10-ered ant a

a-1 hot water nea ters.

chetkec p.rc;p -r systems connections and

re necessary. Several thermostats were found

that never connected to the

n was corrected and airA defective plenum wall construe

ventilation in the affected areas was readjusted to current

energy conservation standards.

Thy obvious question yet to be answered was, "Would the savings

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 DEICC from February

1976 through September 1918. The energy dissipation bars are grouped by

month so that comparisons can be made. Despite severe winters and

extremely hot summers for the past several years VBCC has been 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

conservation program pursued in the interest of saving somethirg, be

money, energy, or time. It was painfully clear that there were.many

opportunities for energy conservation on this campus, but without orgar7i

nation of plans, surveys and analyses and the initiation of corrective-/

action by technically trained persons the entire effort would have been

fruitless,
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c)vez emir r.met for less C-

CZ eul

dote iJec 'nave bee!

e

--w5 ant -itti the high degree of q)alif ication of

tat

se.

tle

e Energy Conservation Applications Proc am, the be a

tremend opportunity for the College o be of servic other g0 n-

mental agencies in Volusia County, arc >o the HNAC industry i the

ida by revision and eupa nsion of the present courses arc activitie.

The C l lece plans to expand the present 480 hour course abding

128 additional hours devoted to Pneumatic Controls and ihcr in the

time for Psychrometrics, Air Dqtribution, and Heat Loads for buildin

Short courses and seminars are planned for qualified HVAC technicians on

the installation, use and maintenance of Pneumatic Controls. The second

f the seminars on Pneumatic Controls vas conducted at OCC Januery 8

1979.

In addition, short courses for public Service emPlcye s are in the

me ing for Sprina Semester. The subject and content will depend upon

the level of qualifications of the prospective students as determined by

a survey.

Finally, Public awareness seminars on the opporti

conservation for home owners are planned for,the Spring.
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ener

FAI

manacement prhiln!--e

propert les such lc buildi mach iP71: Jsed

:elivery of educational programs. The on -rt

e to serve both as an energy training, , as a model of goed

stewardship of enercy resources, Durham Technical Institute has movec

sought tc integrate ducats on and

ining in energy natters into its reg

COU

both areas of interest.

rams ste:ial

ses for the community at large, and it has moved to implement ems

and to revitalize its structures in the interest
1

Academic Eers2gt_ive. Academic programs incorporating relevant

energy technologies as a standard part of the curriculum nclude Archi-

tectural Drafting, Historic Preservation Technology, Electronic Technology,

and Science and Engineering Technology (SET). Incorporation of ene

related materials have been aradual at the pace set by the faculty as

they have acquired appropriate qualifications. This process

by no means complete or for that matter, comprehensive, but significant

strides have been taken and additional curricular changes are under

or in planning.
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representing these s ta ti s ma ke clear
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conservation programs are applied r;lus7 nave low start-1.12 casts and

have at least a manageable effect in _he scheduling of the physical

plant.
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While this experiment is only a portion of the school's on-goinc

efforts to apply energy manageent techniques in the crests of co

nervation, it does demonstrate that opening one's mind to workable

possibilities and then irnpleme the rnost workable vii th genuine

clete tion can result in an exemplary energy conservation mgram

with little or no out-cf-p cket in _s



LANE COMMUNITY OLLEGE

ENERGY 'tANAGEMENT

Lane Community College is a two-year comprehensive eublic institution

of 8000 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

efforts occurred including parking lot light modification and publicity

campaigns to turn lights off, etc.' Domestic hot water was curtailed for

many campus areas. The electrical boilers which heat the campus were

monitored closely to prevent higher than normal demand based electrical

charges. These

helped to offse

Following these

effect a number

conservation efforts were somewhat effective but primarily

rate increases subsequently made by the utility company.

conservation efforts, the College's staf were able to

of mechanical adjustments to the HVAC sy5tem which were

somewhat sophisticated but, for the most part, relatively_ easy to accom-

plish.' These adjustrients include closing outside air dampers for night

operation, raising mixed air temperatures in multizone units, lowering

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 institut

and input from the vendors of controls as well as from an independent

local engineer 9 In m, the College undertook a major plant retrof

n_

,37



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 Program to

convert to an energy (hot water) storage system, and the addition of a

large chiller-like device which removes heat formerly wasted from the

air-conditioning system and makes it available for reuse. The project

has been quite 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

College. These includeimproving the computer programs operating the

KVAC system, replac ng the mechanical shield drives on the electrical

boilers with hydraulic drives to increase speed of response and impro

reliability. The College is also implementing a number of additional or

secondary retrofit projects. One such project involved adding booster

hot water heaters to the College Foodservice dishwashing,unit which has

lowered domestic hot water temperatures all over campus from 1600 F to

approximately 120° F. -Another project of this type currently awaiting

the. identification of a funding source is for the reuse of heat currently

wasted from the clothes dryers in the College laundry.

The College has been able to initiate only one "from tine ground up"

construction project in the more recent era of energy conservation and

management. A remote educational center was built in the town of

Florence on the Oregon coast which utilizes heat pumps to heat and cool

the facility. Energy demands for this unit are quite low and i it has

proved to be cost effective.

1:4v.012n1112121i2L11121SEIal-111111AiiInat

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

Role of Energy on the Economy, Government and Energy Policy, Abuses of

Energy production and Use, Energy Conservation, and/Energy Use and Needs

in the Northwest. Within these broad subjects are some 30 different

segments. This course is being proposed for use by PROJECT ACCESS,

consortium of seven community colleges to create, develop, and dissem

instructional materials to nontraditional learners via an electronic

medium.

Lane Community_College is now, through its construction technology

P, am, particippling with the local county in building an energy--

efficient home., This home is providing direct experience on the design,

incorporation, and installation'of energy-efficient considerations. I

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

model to the community for 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 will then be sold by the county at public 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 to produce installers for solar energy equipment.

College staff now are participating in the development of State level

specifics for the certification of these technicians as well code

requirements. It is expected that not only will the college produce the

first of this type of technician in Oregon,: but the program soon will

become a model for similar efforts elsewhere. Classes have been attended

by architects, engineers, plumbers, lIVAC technicians, and persons just

interested in using solar energy in their own home_

4



The Science Department at Lane Community College has or is planning

to present a number of courses in addition to those required at the

technician level. The courses includef--E-nergy and the Environment (4

credits), Future of Energy (3 credits), Solar Energy (4 credits), The

Energy Efficient 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 Solar Energy, and Radioactivity and Nuclear

Energy. These courses place a heavy emphasis on "conservation''.

The energy management efforts at the College.have been acVnowledged

in a number of ways. In April 1977, the College was one of the five

recipients of Oregon Governor Robert Straub's first Energy Conservation

Award. It was the only public institution to_receive such an award. In

July of 1977 the College was honored to receive the first place grant of

$10,000 in the Cost Reduction Incentive Award program of the National

Association of College and_University Business Officers and the United

States Steel Foundation. However, the most rewarding experience has

been the many visitors the College has received from all over the country

to meet with College staff and its consulting engineers Marquess Engi-

neering of Springfield, Oregon, to gain more inforrrjation about what has

been done in energy conservation.



Year

1970-71

1971-72

1972-73

1973-74(1)

1974-75

1975-76 (2)

1976-77 (3)

1974-78 (5)

Year

1970-71

SpaCe in
Square

LANE COMMUNITY GE

Average
Monthly Per

in KWH's

41

kverage
d Monthly

Average
Monthly Cc n-=

5um2tion ire KWH'

571,000 2,592,16 -5576 $11,576

571,000 2,917,250 6424 15,467

664,000 2,918,91 '6525 16,596

664,000 2,503,880 6242 17,126

664,000 2,473,862 6300 19,328

727,000 2,619,667 5967 21,315

727,000 2,137,494 4792 184383

727,000 1,637,571 3514 13,624

Ene Mena ement Pe

Electrical

aLlaJAJ91i
81% More now than
in 1970-71

1971 -72 57% more now than
in 1971.72

1972-73 47% more now than
in 1972-73

197374 30% more nownowt than

in 1973-74

1974-75 16% more now than
in 1974-75

(2) 1975-76 4% more now than
in 1975-76

1976-77 rates some now as
in 1976-77

(4) 1977 -78 rates same

Continued

Consumption in Demand Average Monthly
KWH's per Month per in WATTS per- Cost in

Foot 5 care Foot a 1977-78 Rates

4.54 9.70 521,366

5.11 11.25 24,265

4.40 24,455

3.77 9,40 22,200

3.73 9,50 22,179

3.60 9

2.94 6,60 037

2.25 4,80 13,624

(1) Conservation efforts began in this time period.
(2) HVAC system adjustments began to take effect.
(3) The major plant retrofit was partially operational during this year,
(4) Not adjusted for many rate increases that have occurred,
(5) First eight months of,this fiscal year

4
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servaton program,
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analy ed.
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buildings now studied range from , to E0

results on several buildings a ea

savings are usu ervat

tne ;15'.1r7a

In early 1973, a proposal for the study of energy conserva

campus buildings was presented to

for Business Administration, rat that time,

d Moulton, ce 'oresident

Un;versi utll

bill was approximately $4.000,000 per year anc had been increasl

average rate of l percent per year due to increased de -and rom ne

existing building construction and remodeling. While the pa

increase was ,determined during a period of restively stable ut:1 i

rates and before the occurrence of oil _:.bargoes and reductions in has

allocations, it was evident that increased utility rates would

The University saw that the energy situation demanded action ce

consumption on campus. Therefore, aprogram for energgy conservation

funded for a two-year period, and an Energy ConServation Coord

Committee was created to oversee the iampuS activities.
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El ERGY CONSERVATION

THE OHIO STATE UNIVERSITY

1972- 973

745xICf1 K
,rmp,T7r,

159.80
6

KWH

PURCHASED

19UX 11/H

36.6 x106

15.6%

SAVINGS ENERGY

SAVINGS
yin i"'"ui
AIV RYYtt

GENERATED

1975:1976

170,9 X10 KWH

PURCHASED

FIGURE L ELECTRICAL SAVINGS r
;4



3,842x106 BTU

4,050x106 KJ

E ERGY CONSERVATION

THE NOTATE AVERSITY

2,990x10 BIJ

3 150x10
6

KJ

5j 1972 9-1973 1. 75-19176

rielnpr NIATIIPAI FUEL OIL SAVINGS

814x10 BTU

852x10
6

BTU

22% 900x106 KJ

SAVINGS ENERGY

SAVINGS

860x106 KJ

SAVINGS DUE TO

REDUCED ON SITE

ELECTRIC GENERATION

2176)(106 BTU

2,290x106 KJ

ACTUAL

CONSUMPTION

Lfl
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ENERGY CONSERVATION RESULTS al

2.0

TOTAL COST AVOIDANCE DUE TO

ENERGY CONSERVATION

ACTUAL TOTAL

ENERGY COST

32

2.7 n
3.6

46

4.4

71

6.7

4
H
0
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FIGURE 3 RESULTS SUMMARY
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The total heat energy (natural gas and fuel oil) used by the campus

was reduced f3 below the 1972-1973 fiscal year. A substantial portion

of this reduction has from a decrease in the amount of electl CitY

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 oil. This decrease in power plant generation

accounts for a 21.1 reduction in total heat energy used; therefore,

energy conservation efforts account for a reduction of 22 or an equivalent

of 852,089 MCF (24,129 KC) of natural g.s, see Figu

These reductions were achieved over and beyond providing the

additional energy needs for 800,000 square feet (74,322 sq, M.) 7 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 fiscal

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 300T increase in the use of oil,

3,300,000 gallons (12,492 Cu. M.) consumed, due to reduced natural gas

allocations. The cost of oil during Fiscal Year 1975-1976 averaged

twice that oc 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

of the program.
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Figure 4 illustrates what energy costs ould have been if utility

rates had remained constant at the 1968 to 197 levels and shows the

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

costs since Fiscal tear 1973-1974.

Building Retrofit -q am

Although the Energy n on Ccerd inating C3MM 15 lnvniv

in many projects, the area that is of primary importance is the study of

campus buildings. This project is erected by Charles Sepsy of the

Mechanical Engineering Department and Dallas Sullivan from Physical

Facilities Department. It is a joint effort between Mechanical 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 the program is to 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 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 limits set

by those requirements.

The results of the building studies are presented to the coordinating

committee in a formal The committee reviews the report and

rec:orrrrields modificatio_ implementation based on the estimated

payback periods.

The building study projects have achieved impressive results and

Figure 5 shows part of the reason for the success. A large percentage

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 P IFS-BURGH

ENERGY CONSERVATION

The question germane to conservation is what can we offer

University or are able to send out from the University? The basil

fum;t1 : of our institution is education so we can expect that our most

successful programs will contain strong components of education. At the

University of Pittsburgh the faculty of the Mechanical Engineering

Department has been involved in energy conservation research and as

consultants to public utilities and to other industry and government at

all le -Is for acme fif_e;-2,r, years. Furthermore, over the past 25 years

cour p !id thermodyna c sew , such as applied thermo-

;or, a1" conditioning, power plant engineering and

thai systems analysis have stressed the possibilities of decreasing

fuel through the use of recuperation and thermal regeneration

and of optimizing the design of thermal systems taking into account

energy costs and the potential for waste heat recovery.

n the fall of 1972 the University offered a twelve week continuing

education course in energy conservation to a group of practicing engineers

and management people from industry. In September of 1974 they began

offering a graduate rse in energy conservation

gram curriculum.

the Energy Resources

e purpose of the program is to train college

graduates for management positions in the energy companies, in govern-

mental energy aoercies and for energy management positions in commercial

and industrial concerns. The students who were registered for the

course last , I had baCcalaureate degrees in th,e fields of engineering,

chemistry _ s ne,- administration and economics. Contacts withcindustry
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Were made through personal acquaintances, those of the students or wit'

the help of the marketing division of Peoples Natural Gas Company in

Pittsburgh. The students were asked to document carefully and to report

upon the following 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

project; (4)'a description of all energy conservation opportunities

which were uncovered and an economic analysis if appropriate; (E'

assessment of the project in terms of its total impact on the

Jergy situation. Will itlx Jntinued in the future? In what ways

were the attitudes of management and employees changed during the pro

and (6) an assessment of the utility of the EPIC manual as a guide to

the establishment and operation of an energy conservation program in an

industrial plant.

,Additionally, each student in carrying out his project was expected

(1) to help plan' management set up an appropriate energy conservation

program management organization (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 sum; 'ys and system and economic

analyses; (4) make periodic reports, to the management of possible ECOls,

the expected.energy saving from each, the capital costs involved and

their investment merit 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 basic energy concepts, building construc-

tion, mechanical systems, utility service supply and billing and economics

prepares him to enter a building, collect the data on energy consumption,

properly assume an internal energy distribution, study the efficiency of

energy intensive systems, predict levels of potential energy 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 building simulation programed for and run on a digital computer

for specific classes of building';.

These programs are presently available for commercial office buildi

hospitals, private residences, apartment buildings, restaurants ,°_r,d

supermarkets. Industrial plants are too diversified .end thus -equirc

great deal of auditor effort. When simulations are available, the

auditors need do little more than gather and verify data and interpret

the results to the client. The University can provide the required

level of training of auditors as well as the simulatioA design and

maintenance and the computer services. Before leaving the subject, it

might be well to give a rationale for energy auditing; and thus the need

for universally 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

future engineering and economic studies at a higher level of sophisti-

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



for a good indication 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. Obviou

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 demonstrated 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 inspe:ions The University of Pittsburgh

trained one hundred housing inspectors, modified and adapted the FEA

CONSRV Program to the University Computer Center equipment and provides

not only computer-printed audit reprints to the homeowner, but quarterly

reports to the county and to the State on the combined potential for

energy conservation determined for each period and the aggregate costs

for the measures recommended. The program is periodically brought up-

t -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

accuracy 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

additional 9,00 being processed before the end of the program,

y
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t of combined educational-technical support effort is more or
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less duplicated in a similar audit program for food-handling establishments,

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

partnership. We expect to reach several thoL nd retaurants and cafeterias.

The Mechanical Engineering Department also carrying out a study

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

group of hospitals in Western Pennsylvania. a component program

the Energy Extension Service Demonstration in Pennsylvania. The data

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

an adjunct activity to their formal courses in engineering or energy

resources. The hospital simulations, when necessary, are made with a

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 activity is ,ne development of the curriculum in

Energy Management Technology for the Community College of Allegheny

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 perzon

will be trained in standard building insulation techniques, and heating,



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 Techncgy

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 larger 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 county-wide committment of college, industry,

and corrr!uni ty to energy problems will give added impetus to our program.

Although our immediate objective is to address local -- regional job

needs, the curriculum may be of interest to other areas of the state

since- the problems of energy marhigement 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

these systems at minimum energy cost, he should be in great demand.

ospective employers would be hospitals, office and apartment buildings,

acing contractors, engineering firms, and government.

._r-
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The College will utilize industry and community resource people as

the instructional personnel in the career specialty courses. In this

way, maximum real world involvement of instructors can be achieved.

Some of the curricular planning will be done by these persons on an

adjunct/faculty 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 object ves

Objective

1. Establish Advisory Comattee

Evaluation Criterion

1.1 Scope of representation.
1.2 Active participation of

committee members.

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.

Conduct employment survey of 3.1 Percentage of responses.
3.2 Percentage indicating need

for program.
3.3 Number of projected openings.

Recruitment of Students 4.1 Number of per!4ons enrolling
in first offering.

4.2 Number of inquiries about
program.

4.3 Number of already employed
individuals interested in
additional training.

4.4 Contacts with Vocational
Students majoring and gradu-
ated in HVAC programs.

South Western Pennsylvania



Objecti:e Evaluation Criterion

5. Implement Energy Management
Technician Program Spring 1978

6. Evaluation of Program

5.1

6.1

6.2

6.3

Number of Students who
complete first semester.

Number of Students _in program.
Revisions suggested by
Advisory Committee
Establishment of dialogue
with other schools interested
in energy technology.

The course descrip ion and outline are as follows:

COURSE DESCRIPTIONS

ENERGY MANAGEMENT TECHNICIAN

ENERGY TECHNOLOGY

This introductory

utilization as applied

measurement techniques

sessions.

course covers the theory and practice of

to the heating and cooling of buildings.

and equipment types are presented in the

Solar energy "State of the Art" is reviewed.

ENERGY TECHNOLOGY II

This course involves a

heat transfer as applied to

topics include advanced ene

procedures for carrying out

ENERGY TECHNOLOGY III

This course

energy

Basic

laboratory

more detailed study of thermodynamics and

system design and energy. auditing. Additional

gy/fuel systems, combustion analysis, and

economic studies.

s comprised of an individual student practicurn which

will emphasize the creative application of the principles presented in

the prerequisite courses.



66

TWO-YEAR CURRICULUM

ENERGY MANAGEMENT TECHNICIAN

1st Term

Technical Math I
English
Technical Physics I
Energy and Environment
Mechanical Equipment
Orientation to Technology

3rd Term

Energy Technology II
Construction Methods I

Blue Print
Technical Calculus I

Humanities
is

2nd Term

Energy Technology I
Technical Math II
Technical Physics II
English
Electronics

4th Term

Energy Technology III
Construction Methods II
Social Science
Electives

INDUSTRIAL ENERGY CONSERVATION

6

7

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

baccalaureate 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.



The course is given in fcirte- three -hour sessions with a full

term field project assigned at the begin h period is divided

into two parts; 'a-1(4 fi t a formal 7;-;:,i dnd the latter part a discus-

sion period focusing on the yrobL. and results of the field projects.

The syllabus and a suggested time schedule for the lecture course is

found later in this report.

The field projects are carried out in industrial settings. Each

student assumes the role of energy conservation coordinator for an

industrial plant or a department of an industrial plant. The assignments

are mutually decided upon after taking into account the geographical

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 local utility marketing division

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

projects are carried out in small manufacturing plants 1):.J. see ,ire

been found in is ge organizations who are sending their

school for a graduate degree in energy resources. In each instance he

project is prepianned with the management of the participating company

and the student introduced by a faculty member or a utility marketing

person. A management liaison person is designated by each company and

is available during the project to the student and faculty.

The goals of the field study are to educate the student in the

practical aspects of managing an industrial energy conserve an program.

To successfully carry out his project the student is striving to accomplish

the following:



1. To educate company mane- ,ent I) the advantages of energy

conservation

2% To bring about the init atio an energy conservation program

3. To i.liplement an energy conser.-ation program through the first

level; that is, to take ada3ntage of energy conservation

opportunities that require tle or no capital expend_tu.e

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 a._ AJd

employee attitudes and company profits

6. To assess the efficacy of particular approaches in aiding

the establishment and ope- on 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 presentation 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 letter is forwarded to hi project location

which briefly defines the project goals and the obligations imposed by

the project on all parties. It is clearly stated that confidentiallity

f information will be respected, but that permission to publish student

reports as case histories may be requested at some future time. This

agreement in principle is considered to be rather informal in nature,

rather than a legally binding document. A lack of response is cons? -4:

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



stated have been met consistently, Resumes of the or)jer.t results are

made available to those interes7.eC 11-eey

office.

The textbook for the course is N6S liandbook 115, Eher:,

Program for Industry and Commerce, Sovernment rint':n Cice, Wshinc*cr,

DC, 1974.

Outside references are recommened. SJpp1eorita--,,

distributed at the beginning of eac caa;

manufacturer's literature and of comp47?.tions of :a7:a ',sefu7

out engineering and economic analyses.

The class periods are a roxicey 'h*4: hour

tft'erty brPake 7hre '.77n7 ;

nation are given during the term,


