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ABSTRACT
Educational Facilities Laborat ories is developing .a

'computer-based technical service--The Public Schools Energy
Cpservation Service (PSECS). As presently envisioned, PSECS would be
c4able of providing each participating district with information in
'five areas:. (1) guidelines and instruction for establishing an energy
usage data base; (2) a comparison of the energy usagg at each of the
district's plants with guidelines established by computer simulations
and a nationwide data base of similar, schools; (3) a "self-help"
plant operatiOns audit; (4) a cost-benefit analysis of modifications
requiring capital investments tailored to each school plant; and (5)

guidelines for monitoring the results of district decisions in each
area of modifications. (AnthorltILF)
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INFORMATION ABOUT
THE PUBLIC SCHOOLS ENERGY CONSERVATION SERVICE (PSECS)

Educational Facilities Laboratories is a nonprofit organization
created in 1958 by the Ford Foundation to help schools and colleges
improve their facilities and equipment. EFL's concern with current .

physicaa facility problems has led mahy innovations in planning,
design'and construction. More recently EFL has_ been' concerned with'
such current problem,areas as the effect of declining enrollments,
planning to accomociate the handicapped, developthent bf the com-
munity/school center, and the conservation of energy in educational
buildings.

During the past three years pl., has undertaken a number of, ,Activities
designed to provide deCision makers with the information necessary
to make intelligent decisions with respect to energy conservation
practices. This effort began in 1973 with the publication'ofEFL's
Economy of Energy Conservation in Educational Facilities, a
document that provides a basic introduction tbenergy conservation
problems,,and life-cycle cost analysis. ,/

In order to-provide,speCific data on the effect of various ,design
andtoperating decisions on both cost and energy consumption, EFL
began a series of energy conservation workbooks. The first of
these, Energy Conservation and the Building Shell,was published
in 1974. In.order to provide real life examples of the implications
oflenergy conservation practices, EFL also published Case Studies
of Energy Use-Elementary and Secondary Schools.

. In. September 1974 EFL, in partnership with The Federal Energy''',
Administration, began the development of a Public SchOols Energy
Conservation Service. The following.pages present, in brief arm
informatipn on the PSECS Project..

These copiegi were wade on an A.B. Dick 1600, Copy Printer
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-PSECS Project Contiriued.
K'
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THE PUBLIC SCHOOLS ENERGY CONSERVATION SERVICE (PSECS) 4 *
. -

1

In September 1974'EFL began to develop what is now called The
Public Schools Ever - -.
still developin4.many-aspects of the system,' the basic form of
hoisr-the-s-ervice could operate has been formulated. What isO presented here may well undergo considerable modification as we
proceed with further testing of the assumptions and. procedures.

The Projects Basic Assumptions.

1. Schools have certain basiccharacteristics that are
similar enough to allow their Classification into a few

,

basic generic types.

2. Models of each generic type can be developed'that will
simulatd actual operation of each. .

3. "Adjustment Cuives" which-allow the calculation of desirable
'' levels'of consumption adjusted for such variables as;

location, climate,, use pattern; -etc can be developed using
the computer models.

Building on these assumptions, EFL has developed a computer
based technical service designed to help school districts h9.1p
themselves, A key objective in developing the service has'been to
keep the inputs to the system simple enough, so that any.district,
regardless of size, or- sophistication, could afford the'tiMe.and
money required to make use of the system-.

How PSECS-May Operate.

While the sygtem is still in the development stage, and there-,
l'ore:subject to revisions, presently envisioned,*the service
would be capable. of providi each participating district with_
information in five areas: #

(1) Guidelines and instruction for establishing a district
wide energy usage data base.

(2) A comparison of the energy usage at each of the districts
plants with minimum wastage guidelines,established. by
computer simulations' and.e nation Vide data base of
similar schools.

(3') A "self-help" plant operations audit prepared with
computer ,assistance for each school, which should allow

. the district to reduce'plant energy usage toguideline

(4) A cost/benefit 'analysis of modifications requiring
,capital investments tailored to each school plant.

more
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.. PSECS Project Continued.k
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(S) Guidelines) or montoring
.

the results of district
decl.siOns n each area of modifications.

N.: ,
.

,
-

s . ,

A district-may,-*-a-ti-ts-t- -option,- -participate in any-or all of these ,

. . five, phases of the Service.

I

-In order to Make the "Sii=iiiCe avails 6-t- as
quickly as possible, the first years.effortswere conceArated

}'

on development of a complete program for elementaryschools.-
The baAic development work for all three elementary school generic
types has now been completed, and is ready for more wide spread
testing.

. .

The Federal E ergy Administration lass ag reed to provide.
funding for fur r test marketing of the elementary school
package in selected chool'districts in order to,refine the
process, determine the costs involved in oPerating the Service,

... Ind further develop procedures that can be used in furl-scale
marketing activities.

The- objective of the Service -is to inform a district:(1) where
each of its' schools now stands'with respect to energy use, (2)

where the guideline indicates the school 'should be, and (3) how
'. to gOlabout getting their school to conforM!to guideline levels.

The activities involved in this process are shown on the following
page: Very simply it works,as

1. The district completes a questionnaire which provides,the
Service with some.sbasic information about each school to be
analyzed. .Experience to date indicates that it takes only one
to two hours per school., to complete this questionnaire.

2. PSECS makes comparisons between each of the schools submitted,
and its' guidelines for a plant of. that type, operating on the
SOedule,provided in that climate'.

-3. The results Of these comparisons are returned tot the district
by means of computer printouts, ,,=The first' of these providda-a
thimmary report'on energy use, and savings .possible for all -schools
submitted, allowing a district to quickly, spot problem schools;
A more detailed report on each sdpool is also provided.

4. To assist the district in determining the cause of eXcessiVev
nergy use, the Service also can prgvide materials for the district.
0 make a Self-Audit'of eny-b-all,of its' schools.

, .

5. In addition to the Self-Audit which involves no capital
modification, PSECS has a Capital Modification Program which
'analyses a number of,improvements,on a cost b'enefitAasis--

ti
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PSECS PROJECT Continue.

. About Generic Typey

0 Page 5
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The service is able to provide apprOximate computer Simulation
energy __use -at._ im;t1IF

similarities of plant characteristic's, and patterns of use
found ,inmost American schools'. The basic similarities PI
school.-plants built during given peripds of'educational, anq

itarc ecturai philosophy, and technology, permit the grotping
o plants into enerictyDes, based on their physical char-'
acteristics. Analysis of energy'use,indicates that these
eneric types also determine classes of energy usage- -that is,

a plants of given generic type seem to have similar energy
us sharacteristics, 'A similar situation exists for patterns.
of b 'lding use: .

While t ere will be some schools that will not fit into any of
our gene c classes, the majority ofirthe schools lh the U.S.
can 15 so classified, using this system (see ,page 6).

V

About "Self-help".
- 7

A second reason why the service can function at low cQSt, is
the philosophy of district self-help. ASECS will provide
information which, if seriously and appropriately used, will
result in major energy and cost savings:- The district must
provide the input data .which activates the system, and interpret,
and apply the results of the.analysis. An effort has been made
to keep requirements of district involvementat the. minimum
level

keep
to the needs of the service.

. .

In,order to permit maximum flexibility of district response,
a variety of district options,are sup -Ported by the set-vice:
Where district resources and dearres favor,this, the service can
act in support o.@ energy conservation efforts involving'utilities
and consulting engineering services. The service is, afiC course,
qapable of prOvidirig a fairly comprehensive program on itsOign:
Some stages, such as the implementation of capita4 improlgments,
involve design and.consthIctidd,professionals'in their
traditional roles.

do.
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PSECS GENERIC TYPE DESCRIPTIONS

e-MobFrbTlCmrIT-lrrS.MTtS

Type- 12ha-SffieChanical7toolingi

-of-completion'l - --1-920 to 190 _ _

Page 6

Plan type: double-loaded corridor
Construction: heavy frame and walls,
Mechanical systems: .. hot water or steam boiler

,

radiation type systems (some unit vents)
. Lighting: . original incandesCents now largely

. replaced with fluorescents
.

Classroom glass: 40 to 60 per cent of exposed wall

41.

Type 19 Mix of Types 10 or 12 and 2.0 cr 22

Types 20 and 22 - Pest-War ("finger plan") Plants

Type,22-has mechanical cooling.

1945 to present
single= or double-loaded corridor
light frame.,(single-story)
heavy frame (urban and'multi4story)
hot water boiler ,

ventilator or simi4ar type 'systems'
iRcandescept (ring) or 6hrly fluorescent
now largely upgraded to fluorescent
up to 90 per., cent ofzexposed wall

Dates of completion:
s I -Plan types:

Construction:

Mechanical systems:

ALi4hting: .

Classrbom 51a5s:'

Type 29 -/MiX of Ty
/''

Types 30 and 32 - Art

-3

2Cor 22 ani5 30 or 32

cial Environment Plants

'.Type',32. has mechanical cooling'.
-

i Dates of completiop:
Plan typej.
Construction:
Mechanical systems:

Lighting:
Classroom glass:

about 4965 to present
compact

'as Type 20
'sophisticated air-handling types,

`,such as single- or double-duct,'
Multiione, variable air v..olume, etc.
high level fluorescent
less than 15 per rent typical

C

t Type 38 - Mix of TyIes 10 or 12 and.30 or 32

Type 39 - Mixeef Types 10 or 12, 20 or 22 and 30 or 32

NOTE: : PSECS computer models permit interchange of characteristics
between.types in some areas, such as a,Type 10 building
with a ducted mechanical systeth or a Type 30 with high

'classroom glass percentage.

more
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PSECS PROJECT continued

*Ax13..tantagesO-ERar-t-d-o-ipa-t-ion

PSECS-o-fIes to pax
eigni-ficant improvements in the energy consumption of their

.assisting inth-devtopment of a:program
that will. benefit districts' throughout the nation. In addition '

to the direct value'of an energy savings analysis of each -.

plant, as described inepieCeding sections, PSECS will also-make
use of input data to r fine.the guidelings reflecting the
typical energy consumption, levels of various tylis of schools.

Page 7

ally., as a nation-wide clearinghouse receiving information,,,
sug estions and data from-school districts in all parts of the
country, PSECS will be able to provide,energy conservation
advice based on the broadest possible database.

ti .4


