- . - e+ & s
. \ < e e T e "L, o T
. , - ~ o
s . - . . - s K -

| * i i . st 4 7 v g
' - . DOCUNENT RESUNE ¢ p . ’
e ' 7 ‘- ‘
ED 117 858 © S | ~EL 007 937 | .
AJTHOR ~ , Boice, John R. SN ]
TITLE ~ Conserving Energy in School Buildings. h : L e
PUB DATE 21 Peb 76 . ‘ Sy A
— - ROPE———— — ——t = —the 3l Congbrtion-of the——
-— - ---—— - - - xmeTican issociatiomn of School Administrators.{(108th, z
atlantic City, How Jocsey, Pehinaty 20-23, 1976) -~
S —pES PEITEC - ¥F-S0L83 -HC-$i67 PhusPostage ————————————————
DESC2IPTORS *Computer Science; *Cost Effectiveness; Elementary

’ . . Zducation; *Energy Conservation; *School Improvenent;
. : School Haintenance
. IDERTIPIERS PSECS; *Public Schools Energy Conservation Service
. . s - [ d .

ABSTRACT . ' P
Educational Facillties Laboratories is developing.a '

‘computer-based technical service-~The Public Schools Energy
, Conservation Service (PSECS). 2s presently envisioned, PSECS would be
ca@pable of providing each participating district with information in
‘'five arsas: (1) guidelines and instruction for establishing an energy .
usage data base; (2) a comparison of the energy usage 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 operatibns audit; (4) a cost-benefit analysis of modifications
requiring capital investments tailored to each school plant; and (5)
guidelines for monitoring the resulfs of district decisions in each
area of modifications. (Aathor/HLP) N
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Educatlonal Fa0111t1es Laboratorles 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 .
physical facility problems has led té many innovations in planning,
design'and construction. More recently EFL has. been' concerned with’ '
such current problem.areas as .the effect of declining enrocllmerts,
planning to accomoéate the handicapped, developnment of the com-
munlty/school center, and the conservation of energy in educational
bu1ld1ngs. ) . v T R ~
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Durlng the past three years EFL has undertaken a number of Aactivities
designed to provide deéision makers with the information necessary
to make intelligent decisions with respect to energy conservation "
“practices. This effort began in 1973 with the publlcatlon of EFL's
Economy of Energy Conservation in Educational Facilities, a *
document that provides a basic introduction to energy conservatlon
problems, ,and llfe cycle cost analysls /

In order to-prov1de‘spec1flc data on the effect of various design’
and,operating decisions on both cost and energy consumption, EFL -
began a series of energy conservation workbooks, The first qf
these, Energy Conservation and the Building Shell, ‘was published '
in 1974, 1In order to provide real life examples" of the 1mp11catlons '
of" energy conservation practices, EFL also published Case Studies
of Energy Use—Elementary and Secondary Schools. C

SN ‘ *
In September 1974 EFL, in partnership with The Federal Energ§r
Administration, began the development of a Public Schools Energy

. Conservation SerVICe. The follow1ng pages present in br1ef orm ,” -
informatipn on the PSECS Project. %{
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-PSECS Project Contirued. . : . Page 2.

. i THE PUBLIC SCHOOLS ENERGY CONSERVATION SERVICE (PSECS) PO

In September l974 EFL began to develop what is now called The'
Publi¢ Schools Enerqy,Conservatlon Setvicé, While the project”is —

'Stlll developing. many-aspects of the system, the basic form of .
- - how-the service could operate has been formulated. What is o
i ™~ presented here may well undergo considerable modification as we

s proceed with further testing of the assumptions and. procedures.

The Projects Basic Assumptlons.

1. Schools have certain basic- characterlstlcs that are
. ‘ similar enough to allow their c¢lassificdtion into a "few |
* basic generic types. :

2. Models of each generic type can be developed ‘that w1ll
' s1mulaté actual operation of gach. .
3. “"Adjustment Curves" which-allow the calculation of desirable
1 “ _levels“of consumption adjusted for such variables as;
’ location, climate, use pattern; -etc can be developed uslng,
~ the computer models. . .

Building on these assumptions, EFL has developed a computer
based technical serv1ce des1gned to help schéol districts hglp
themselves, A key obje'ctive in developing the service has been to
keep the inputs to the system simple enough, so that anyndlstrlct.
A regardless of size, or sophistication, could afford the time '‘and
* money required to make use of the systemr. .

i
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@ How PSECS-May Operate.

While the system is still in the development stage, and there-
' fore subject to revisions, s presently envisioned, 'the service
7 would be capable of providi each particjpating district wfth
information in five areas: R ‘

~

-

(1) Guidelines and lnstructlon for establlshlng a dlstrlct
wide energy ‘usage data base. i . [

(2) A comparison of the energy usage dt each of the dlstrlcts
plants w1th minimum wastage guidelines, establlshed by -~
‘computer simulations and.a nation wide data base of
similar schools,

~

- (3) A "self-help" plant operations audlt prepared with
computer assistance for each school, which should allow
. the distriét to reduce plant energy usage to guldellne

levels', “{ . \
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(4) A cost/benéfit analysis of modifications requiring

, ’ - zcapltal investments tailored to each school plant.

. . . ' s
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- 'PSECS Projéct Continued.:

: (5) Gulaellnes’ or montorlng the results of dlStrlCt
dec;slons n each area of modlflcatlons

- -~ .

- — -————A—éistfietamay ‘at— xtsl-optron, partxcxpate in any or all of these -

“five, phases of'the service, Sy
-—:./ - ’ _

e - - -~

»In order to make “the ‘ServVice avallapIe to scHooI"Histrlcts as

guickly as posslble, the first years. efforts were conced%rated
on development of 3 complete program for elementary’schools.

} The basic development work for all three elementary school generic
tyres has now been compIeted and is ready for more wide spread

. ";/,j- + testing, ) ‘ N\

N The Federal Energy Administration has agreed to prov1de limited
- funding for fﬁrfher\gest marketlng “of the elementary school

y package in selected school ‘districts in order to,refine the
process, determine the costs involved in operati the Service,
#nd further develop proeedures that can bt usegd rg full-scale
marketing activities,
The»objectlve of- the Serv1ce -is to inform a dlstrlct . (1) where
each of its' schools now stands‘with respect to energy use, (2)
where the guideline indicates the 5chool 'should be, and (3) how
to go about getting their school to conform%to guideline levels -
The activities involved in this process are ehown on the following
\ page: Very simply it works.as follows.

1. The district completes a questionnaire which provides, the
Service with some.basic information about each schoél to be

PR —-

D

analyzed.

<Experience to date indicates that it takes only one

to two hours per school,,

to complete this questionnaire.

2 .
and its'
* . _ sghedule. prov1ded in that cllmate.

3.
by means of computer printouts.

>
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PSECS makes comparlsons hetween each of the schools submitted,
guldellnes for a plant of that type,operatlng on the

The results of these comparisons are returned taq the dlstrlct
‘The first’ of these providds.a

,\\\dgummary report on energy use, and savings.possible for all sschools
submitted, allewing a dlstrlct to quCkLY spot problem schools:

A more detaled report on each séhool is also prov1ded

{
4, To assist the district in determining the cause of excessive
energy use,
to make a Self-Audit of &ny of

all of its' schools

. 5. In addltlon to. the Self-Audit which lnvolves no capltal\
., modification, PSECS has d Capital Modification Program which
analyses a number of. 1mprovements on a cost benefit asls.

(

the Service also can prqvide materials for the district,

4
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. and returng Capitalﬂj

taN

d
Ass;stance
ﬁrom

Ut}litles

—?‘——-—--

LIN

—

- . ) '

. : PSECS'prepares and
R S sends Capital, Modifi-
SN gl ~LA cations Survey (PSIQL

District takes ' R - RN
/apprOpriate action ] & D
Dlstrlct monltors . , ’
outcomes o,
\ - \J//
S PSECS usés_égedback
DN . ‘to revise“System
Figure 10 ’ )
L] 5 L4 .
PSECS Process:: ) .
\ - . = )
. ¥

nore.




.

/ , ,]‘ .. ~

¥ . . y, . : " d o
“PSECS PROJECT Continued. ', - " 't Page5 .
=~ . . ' . . X . N R ) 3 .
o About Generic Dypeg™ ., , *© ' - S : )
S e CULITUTIL o .

The servicé is able to provide approximate computer simuIaﬁion,
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‘'similarities of plant characteristics, and patterns of use ’
found.in_most American schoels. The basic similatities of

school -plants built during given peripds of'educational, ang

arc ifécturql hilosophy, and technology, permit the grouping .
of plants intoEEgneriC'types, based on their physical char-" .
acteristics. Analysis of energy use . indicates that these

eneric types also determine classes of energy usage--that is,
plants of W given genesic type seem to have similar gnergy
gharacteristics. " A similar situation exists for patterns.

of biilding use. Ce s "

f ‘ : . .
While tkere will be some schools that will not fit into any of
our genepic classes, the majority ofwthe schools 'in the U.S.
can BersSo classified, u§ing this system (see page 6).

-
. ¢ /
. .

About "Self-help"- Co- ~ . : -,

3 ’ 3 R O - -

A second reason why the service can function at lOW‘CQSﬁ, is/;>> - . ¢
the philosophy of district self-help. BSECS 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 keﬁp requirements of district involvement.at the min%mum \ L
level approprifite to the needs of the service. : ’ 7
a*" J ’ . o /—.‘

In.order to permit maximum flexibility of district response,. .
a variety of district options,are sup%orted by the serwice.”. 0
Where district resources and desires favor .this, the service can
act in support off energy conservation efforts involving'utilities .
and cohsult;qg engineering services. The service is, &f course,
Gapable of providing a fairly comprehensive program on its own.
Some stages, such as the implementation of capitay imprewements,
involve design and.constryction professionals‘in tHBeir
traditional roles, ' ~

Y .
. .
° 4 .
v - ~

: . — : . . r -
. 4 -~
. . more . ¢
_ > . \ s
. -
. P4 N . .
\ . § 6 - (]
. ~ ‘
‘ o
. ¢ / ’ ¢
.
., ,
. . . ’
@ -




?
v

~ -
' o~ b ‘ ! ‘“ \ ¥ ! + 1
January 21, 1976 e " ° Ppage 6 .
- . . ., . | ll, . R . b4
PSECS GENERIC TYiPE DESCRIPTIONS T e
4 ' ’ ' c ’ -
— TYpES LU and 12 < Pre=World War LI Plants -
’ . . . -~ .
1ypé“T?‘ﬁeg“mééhaﬁiéﬁT‘tool1ng: . T
e —Dates - Of- completxonzw:: B L L T R T | e e e ————
S Plan type: double-loaded corridor
| Construction: heavy frame and walls,
L Mechanical systems: - hot water or steam boiler
L . h radiation type systems (some unit vents)
-, . Lighting: . ° , original incandescents now largely
. . replaced with fluorescents
Classroom glass 40 to 60 per cent of exposed wall

v .

- Type 19 - Mix of Types 10 or 12 and 20 or 22

' N
’ -~ >

c

;Type 38 - MlX of Tyﬁes 10 or 12 and. 30 or 32 T

Types 20 and 22 - Pcst—War;j"finger plan") Plants .
. Type. 22" has meéhanical cooling. “. 1
— ) * Dates of completion: : 1945 to present ' i
» } _Plan types: ~ single= or double-loaded corridor |
Construction: light frame_ (s1ngle-story)
- T i heavy frame (urban and’ multl-story)
Mechanlcal systems . hot water boiler . o
unit ventilator or simi ar type systems'
w":;nghtlng . © . 1igcandescent (ring) or early fluorescent
. o5 now largely upgraded to fluorescent |
w -
. aClassroom glaQS:' - " -up to 90 per-cent of_ exposed wall
. L] . __;; - ¢ . ) R P .
Type 29 ~--Mix of Tyé;s 20'or 22 and 30 or 32 . w
-, “ . N : o .
, Types 30 and 32 - Art1§%01al Environment Plants re j
* Type 32 has mechanfgel cooling. . : N j
* i Dates of complétiop: : about 1965 to present )
Plan type compact
Construction: as Type 20 *
, ,Mechanical systems: Sophisticated air-handling types,
. - - -, ‘ ‘. such as single- or double-duct,’
. multizone, variable air volume, etc.-
* Lighting: high level fluotrescent o,
{ Classroom glass- " less than 15 per cent tyvpical
1

: .T Type 39 - Mlx,éf Types 10 or 12, 20 or 22 and 30 or 32

- . o)

1

NOTE: ,PSECS computer models permit interchange of characteristics ]
between .types in some areas, such as a.Type 10 buildin ) 1

4 9 |

1

) with a ducted mechanical systeh or a Type 30 with high
‘ " classroom glass percentage.
Dy e‘/ - ' -
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Aﬂuantaqeshof_zattLc%pab1 n . _ ,

. PSECS. offg;s_to_pa;t;CLpant_school_d;stz;cts_a_chance_u;4mﬁui__________

51gnlflcant improvements in the energy consumption of their S

-7 ~~-school piantS““whiIE"assrstrng“in“thE‘deveiopment”of‘a’program*"““‘““-"
that w11} benefit districts’ throughout the nation. 1In addition 7

to ‘the direct value ‘of an energy savings analysls of each: -,
plant as described in €ceding sections,

PSECS will also make

use of inplt data to refine .the guldellngs reflecting the’
typical energy consumptlon levels of various typés of schools.

-
“

. head
R Figally, as a natlon—w1de clearlnghouse rece1v1ng information,
" sugdestions and data from -school districts in all parts of the
country, PSECS will be able to provide ,energy consexvation
advice based on the broadest possib;e data ‘base.
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