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_ Public Technology, Inc is'a non- prof:t tax- exempt pubhc lnterest or-
' ganjzation ‘estalflished in December 1971 as an lnstrtutlonal mechanlsm
- fér .-applyrng available technologles to- the problems of state and- local
governments Sources of sach: technologles include federal- agencies, ‘pri- . |
. vate industries; universities, and State and local ]urrsdlctlons themselves '
“PTI works in both the.hardware and software fields.’
'_ PTI works on: specnfrc problems that have been defined and glven a’
A«hrgh priority by state and Iocal government officials. A problem also
‘must be common to many un|ts of government throughout the nation
/(_ and ome that is susceptible to technbloglcal solution. In this way two
/ major ‘organizational goals. are redlized: (l) Cdsts and benefits of large-
scale undertaklngs are shared, and (2) private investmeft in the solution
“of public sectr problems is enc(}uraged by the aggregatron ‘of specrng,ﬁ
markets at the state and tocal levels of’ government L ,
The technology ‘application process consists of these steps: problem .
" definition, locafion of applicable techriology, appropriate packaging of -
the technolo y for state:and local govergiments, and.help in adapting and . -
»mplementlng the technology at theioperatlng level.’ Emphasls is placed - -
' B _ IR ~on: transferrand subsequent utilization of the techn/ol‘ogy by the Iargest
T VL R A possrble n’umber of |ur|sd|c‘t|ons On-sjte assistance is provided,. upon ‘
T o o \ oo Y request, to make certain’ that state and Iocal jurh
. SR .+ . . .technology. -
N I , I W PTI was: orgag|2ed and is governed by the executive officers-of: the
T T '7 0o o L. T Council of State Governments, International City Management Associa-
Soa o L . tion, Natlonal Association-af Count|es, National Governors’ Conférence,
Natlonal Leacgue of - Cltresr {and u S Cohference: of Mayors lts work is.
I supported ?manclally bythe Ford Foundation, by the anpual subscrlp-
' tion fees: of partrc1pat|ng ]§(|sd|ct|ons and by federal agency grants and

contracts R R T
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. . The - National Scxence , Foundation’s - .(NSF). Research Applications- /- : . :

Directorate. works to eacourage the systematic, a‘ppllcat4on of science and -
technplpgy to State and "local government probfems. Work|ng within the

Research Apphcatlohs Program, the Office-of IntergovernmentaL 8c1ence S ’
and Research Utilization seeks ways of focusmg on practrcal solutions to - A
 sélected problems of - ndtional -ipvportance. ISRU ‘works: d:rectly with

agencies of - State and local ‘governments 1} experlmental efforts to - .

detérmine and test how best’ to brrng RANN and other scientific and
technologlcal ‘advice to bear on |egislative, management and operatlng
. décisions: This handbook is one significant element in- “working toward
this g)al ISRU was’provrded ‘with tedhnical support in this instance by, -
the Office of Systems IntegratIOn and Analysis, ‘another component - . -
~ under NSF’s Research Applrcatrons Dlrectorate whrch adlmrmsters both
. the 1SRU and RANN programs.: ' R
] The Researc’h ‘Applied to - Natronal Need‘s (RANN) program |fs ;
uadm|n|stered by the Foundatlon~s Research Applrcatlons Dlrectorat E
"RANN:. supports_ ‘fesearch “in energy, qnvrronment proa‘uctuvrty and ¢
resources. RANN s energy research actrvmes are focused in four areés

1.. Energy systems research |nclud|r‘fg projectrons of future energy 8.
;_,supply ‘and. demand ways ‘of conservung energy resources, and
.- assessments * of th\e envrronmental |mpacts of alternate energy .
sources. - . - !
2 Energy resource research,,whlch addresses problems, related to the' ,
- utilization of geothermal energy, coal gaslflcatlon technologres and - -
e waste heat recovery: ' “ I
3. '.'Energy cogversion -studles .which focus on |mprovrng the 0vérall L
o effrcrency of rpowerf generation, testlng ofi" .new techrfologres for = .
energy storage, -and development of. advanced solan energy ‘4 o
. technologies. : S R : o
T4, Enemgy -and fuel transmrsslon research Jncludmg Iow-temperature
“ocand’ hlgh-voltage direct current (t'ransmrsslons and power network
,monltormg and control LI L e : LN

NSF through the RANN program, is deeply commrtted to developmg
new ! energy ¢onservation technuques and'analytrcal tools for assessing ~
energy polltles and OptIOnS at the federal state and local Ievels

o
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ENERGY CONSERVATION

'AMANAGEMENT REPORT
'FOR STATE AND LOCAL |
. G ERNMENTS

v
P

| ‘ Ener Y costs are the blggest r/ng costs in every public budget. Short of

or decreased services. Both politics and common sense dictate that con-
_ “servation is the best approach both within government operations them-
seres .and' throughout the private sector. This Management Report pro-

vrdes gurdellnes to assist state.and local government offlcuals |n effec-

~tively managing an energy conservation program.

' '
The energy problem stems” from" the fact. that the United States .

"depends almost completely op_ three nonrenewable 'fossil fuels=oil,

‘natural “gas, and ‘coal. Prices of these fugls Have shot dramatlcaIIy upward _

C a8 aresult-of the oil embargo and continuing shortages.

, about 17¢ per gaIIon in 1972 now costs about 31¢ per gallon or more.

-Heating oil which cost about 17¢ per gaIIon in that same yedr now costs -

about 34¢ per gallon. These increases average 'out at about 85 or 90.

n$ost public Jurusdlctlons Electric’ povJer rates have climbed -

proportronately in thosé. areas w {pé fuel oil is used to generate eIectr|c-'
fa

.percent for

“ity, Tomorrow we quI very |lk54

ce rncreaSed prlces for all types of
energy. :

The- obvnous need nowfrs to rmplement and enforce beIt t|ghten|ng _

‘measures on energy u seld Hat will help save both energy and money. From
' a _cost-benefit point g
“served. Consrder -}ff%se examples of possible benefits to be’ achidved.

through conservation, as documented by the Energy Conservatlon Tech-_

n|caI Guide th accompanies this Management ReportJ

-The: hea\Nng, ventllatlng, cooling, and Ilghtlng costs for a typrcal pub- _:
lic bulldrng generally range from $T to $2 per square foot per year, or -

N more’ than $100,000, for'a 100, 000-square- footbuilding. State, county.,
and Mty governm'ents own and operate several hundred-thousand build-

l,ngs including legislative, execttive, and administrative offices, schoals, .

f|re stations, pohce%tatJons I|brar|es,hospltals garages, auditoriums, and
publlc housrng A reasonable target for ant\energy. conservation program

mlght be a 25 percent savtngs.ln exrstlng pubhc burldrngs That 'is -

ation, the ohly’ alternative for staté and- local governments "has.
_+been to pass on these.increases to“the taxpayers—erther as increased taxes

In Washrngton D.C, gasolrne which cost a typical public agency o

view, “benefits” are achieved as energy .is con-"

5
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L . Soe T ThT0s, 000 v year>1 a 100 000:squgre- foot burldmg Future publrc bulld
RO L s ings; desxgned for energy conservatron might save 50 percent.. .

: T - N Statt and locat governments‘operate abobut 440,000 autom%:les
ST s 194,000 buses, and 842,000 trucks, trailers, and miscellaneous roling

P . .+ stock, THese. publrc vehicles consume somethlng like 1.5 bl'||l0n gaIIong

~ . )\l A ' . Lof gasoline and drp&e‘l/fuel per year A publrc vehicle fleet ‘with 1,000-

R AT R atitomobiles, each ‘vehicle being driven about 20,000 miles per year and
, : " each gettlng about 10 miles. per gaIIoh at 31¢ per.gallon, consumes over ,

$600, OOO in gasoline  each year.' A reasonable target for an energy

- = -~ conservation program ‘might bea 20 percent savings or as much as $120

. pet_vehicle per year—or $1 25 OOO an ally for the 1,000-¢ar motor fleet.

. . ' In addition to these savings 7in internal .government” operatrons,
) \ R governmént - inducements .to local ‘builders to use highperformance - .
_/ <equipment in new constructlon could save an ‘individual h mepx
N hundreds of doIIars per year in fuel costs Informatlon pro 'ded by

L savmgs ‘ ‘ ‘
. _ Obwously, you must determlne which energy conse ing measures
e ‘ ' - are most important te your 1ur|sd|ct|on and on ‘whichf to.focus y‘our '

' o - efforfs Basrcally, you have three OpthnS fgr reducrng onsumptron qf

R e equ|pment . ;
o » - e lConsume less crmcal fuels by swrtchrng t0' ternative en‘er'gy' \
e - oL sources»such as hydroelectrlc geothermaI solar, etc: : N

- R S Jurrsdlctrons that have not |nst|tuted a formal energy COnservatron :l._,_.
LT I ) program are well- advtSed to beg|n orie, in the I|ght of expert predictions
R - . .- v of even'more severe flture shortages Those. goVernments that ‘already

( . o B R .. have a program shouId review its components and .expand or alter its .

. " S .. scope’and emphasis, ‘as. appropriate: This Management Reéport is written -
i ' 3 " for the public official who must.determine how to go about getting a .
Lo _ . , comprehensrve energy conservatron program started, The report discusses ,'
R - "+ - how to plan,:organize, lmpIement;a and  evaluate energy conservatlon .

R B T progiams Also, it overvrews the gurdance provrded by the .Techmcal
SRR e e C e Gulde o

[ . - . . 3 : ° _...!.

_ Planmng Consen&atlon Programs An energy conservatron program shy Id begm with azbrref Iook at the
. : T . =" . currentsituation.faced by your jurisdiction “Fur- questions are suggested
o Co : _below. The answers to these questrons should heIp you to as7sess yeur v

?f' } ; o e presentprogram o ' .‘ o . ./.‘
. . - R SN ’ . N

. Q Does your. 1ur|sd|ct|on maintain records on fueI cr{nsumptron

J SRR ] L . that. previde,the. “basic mformatlon you requlve to manage fuel *
Lo Do . EO supplles7 b : : :
ST ® Does your ]unsdlctlon rpalntaln a fuel aIIocatlon plan for each

. department, agency, Or service, as appropr:ate7 ‘Does your fueL

’ ST f ‘allocation plan provide for a phased: response to fuel shortages7
- S T .‘- " Does it establish relative priorities? .7, . : —
. ’ N T A Does your ]urrsdlctron have a way to audit energy consumptron
o ... . o B - in public buildings or vehicles? How do .you‘know whether your.
]:MC O T consumptloeratterns are: goodgr bad7 o ST
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(' a TR ‘ . . ’ 5o , L. . ' .
. o’ Does your |ur|sd|ctnon have gomeone who is clearly responsrble (
for. energy | conservatlon7 Does."this person have a detalled

) program plan agalnst ‘which you can measure-results7

‘|

A comp[ehenswe energy conservatron program “could have two e ' | Q
thrusts -one directed .inward toward governmental operations, and the L. ' '
otfier dirécted outward toward the-privaté sector and the community. . '
The program ltself could be, divided into five action areas—existing public ' v '
bmldlngs future public burldlngs public vehicle eret management the ' e
private sector, and pubilc pOwer utllltles. L o : :

'As noted at the outset, publlc buildings are a prlme target for an’ [
energy .conservation program, sincé state and local governments own and P

.- operate well over 100,000 buildings. These buuldlngs reqmre energy for  *

.-biggest potential- for-energy conservation in state ahd IocaI government N R .
actrvmes lies in vehicle fleet’ managEment Tth isan appnoprlate activity N\ '
- for.. empha5|s because it was publlc fleet operatlons that were most - \ S

heatmg, Jventilating cooling, and lighting—all areas in which energy: _ _
savings are possible. A ledmg energy conservation program might best ~ o L ~N

" begin by auditing energy use in exnstlng burldrngs Conq,tructlon of future - .. . . \
- public buildings can beneﬁt from' ongoing resear%, par:tlcularly that N\ o

related to use of solar.energy. . ‘ ¥ -

Next. to the operation and. marntenance of publlc bU|Id|ngs the\

affetted by the recent fuel shortages. Critical ‘matters to, investigate . 3. .
include vehicle operatlons vehicle™ malntenance eqmpment modrflca- N L
tions, and vehicle replacement. . . Ny - S P

Efforts of state and local governments to contfol prlvate sector use”
of energy should consider actions to affect: energy -use in residential ard )
commercial buildings,. transportatron services, and industry..The funda-, - ~- . . .«

" mental government role in promoting energy cqnservatren shauld be to - A

influence certain .individual choices: which affect energy ‘demand. -® - EEE

“Voluntary actions are designed to .tforr -or eplist cooperation. Two . G

- examples are programs to ‘make consumers aware of the energy used by =~ . . . : '

_Examples are bdlldmg code pruwsrons mandatmg ‘minimum 'home,

various applrances or to promote home |mprovements that cut down .on T .
.gnergy consumption: - Regulatory -actions: compel ‘compliance based on
governmental respon5|b|I|ty for pubhc health, safety, and‘rf')nvenlence»

insulation standar’ds or - ordinances requmng buildérs to flle energy N i

impact statements. fo; new developments ‘ o - s E ‘
A conservatioh program d|rected toward the re5|dent|aI.and commer-

cial- bmldmg sector'should fopus on. threg or four prlorlty areas—space -

- ‘heating; water heatlng, air condrtronmg, and refngeratlon State and ]ocal' Y

governments have.- three options to. pursue regarding transportatlon : g L ' Vet
services—reduce the demand fc@transportatlon increase the energy ~ A L :

" efficiency of existing and future equipment, and increase the number of * SRS

- people in each vehl‘c,le Industrlal energy use-can be influenced through - o/

such government act|ons s information dlssemrnatlon and Iong-range

- planning for combined’powerssteam generating systems. . : L AR .

,,-.communlty energy conservatlon _program. State governments re ulate i ‘ .
. utility rate ‘structures, thereby influencr both energy - supply - and. S

' " opponent to proposed changes in utility. rate structures. This’ providesan = -
. opportunity:to pramote autnlrty rate structure that.rewards conse,rvatlon P I

ERIC

Aruitoxt provided by Eic:

State and .local-governments should include électric utllltles ’their ,

demand. County and city ernments occasuonally find themselves e S
arg"ﬁl\g before a -state utrlrtrfjcommnssron as eitf¥er an 'advocate foror: . C .

of energy. State and IocaI gover{nments lnfluence electric consumptlon o
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. patterns with' varrous pollcres that reIate to tax lncentwes tax dlsmcen- .

tives, *building- codes, promotlonal activities, and consumer ‘education.
~‘County: and city governments -are responsrble {or street lighting. In
. addition, about 2,000 jurisdictions. operate their own electric utilities. A
conserva(on program mlght address electrlc poer- consumer.ademand
ut|I|ty regulation, joint : purchasmg‘and drstrrbutloﬁ plant equipment,
street I|ght|ng, cons/tvatlon measures, and research and development..

For each of thése program areas, which are-covered in detail in the -

Techmcal Guide, short term intermediate, and long-term objectives can-

“be. establtshed Short term energy ‘conservation measures Mtght be those:

implementable wrthrn 60 days, or in an even shorter time in the event of '

a “curtailment. in fuel deIrverres Intermedratﬁ ob]ectlves m|ght be

achlevable in from 60 days to a year and Iong -term ob]ectlves might be

- thos!e takmg up to three years or more for’ rmplementatron ‘Regardless off_
the measurés undertaken by. drfferent jurisdictgons, the‘ purposes of a

’
»

" regional or areawrde approaches to energy conservatron “Councils of
govemment‘have been particularly successful in assessing the severity of - -

o

/

formal energy conservatron program are the "same—to economize ‘in
government operations, to mamtam essentlzil servrces and to mlmmlze
hardshrps to citizens.’s : s - S

.

“An energy conservatron program affects vrrtually every department'

agency, or service in state or local government. Ma]or fuel-consuming
departments such as police, f|re ‘public ‘works, inspections, and publrc

transportatron will be affected” most- d|rectIy by fuel supplies and costs. -

Purchasmg, budget, public reIatlons, planning; and the city attorney will

-alsp be affected in their various capacities, Slncélso ‘many activities are
|nvoIved it is best to organize th"energy conservation program as a staff
actlvrty responsrble to the executive.’ Also, governments should explore

erIﬁhortages in metropolitan areas and. in coordlnatlng the efforts of
"local officials to obtain higher allotments. :

. There.are several ways to go.about organrzrng an energy conservatron_- "
progg

m. Probably the most. common approach is ‘for the ‘executive to

appoint.an -assistant to act as energy coordmator ‘The coordinator |s'

responsible to the- executlve for- hssurrng that. department heads are
acquainted with conservatron measures that apply to their operatlons

and that they are actlvely lmpTementrng these measures. He ‘may alsq’ .
serve .as the liaison with citizen groups planning energy conservatlon:
programs. Another common strategy is. for the executive, to. appoint a.

task. fotce . consrstrng of re epresentatives of each department. The- task
.force _meets penodrcally to deveIop and review measures for c/ﬁservrng

ener n each departmegnt. Interde artmentaI polrc recommendatrons K
gy p § p y :

are then presented to the.executive for a final decision.

-

“Some -jurisdictions have established energy advnsory commrttees.';'
comprfsed -of such persons as-county, city, and school-officials and the .

. presrdents of Cham_bers of Commerce, ParentTeacher Assocratlon

consumer groups spublic utilities commissions, and citizens as ocratlons
Such committees have been useful to governing bodies—ir provrdlng

. advice. and’ perspectlve dn energy-related problems. The ‘use of local
h’"_’lndustry represéntatives: to provide technical expertlse in the |dent|f|ca-
tion of energy conservation opportunities. and the deveIopment of-.
conservatuon technology should ot be overlooked. The important point

is to"involyve s mdny: counties; cities, school dlStrICtS specral d|str|cts,
and quasrgovernmental agencres as required.

A 40 .. o
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'The-major orgamzatronal of tlons appear to be thesef i . . . ;
® . Assign erergy responsnblllty to- éach department head and S /} ‘ k
coordinate conservation act|v1t|es through the executive soffke T B
® Create 2 temporary or permanent staff agency to coordlnate all- ' . ot
D energy conservation activities.. : e ' _ ‘
®. Establish an ‘ad hoc task f0rce comprlsed of seIected Jlne and L g "‘4. R R
o staff persons; . T4 . . ST N
e -Deslgnate ‘2’ staff assistant to act as energy coordrnator W|th aII T Sy
- the department heads and bureau chiefs.” - . ! ) f ST
~® Assign responsibility tggan existing department or. bureau such as; . N »
" budget, purchaslng, or general services. C “ N _ ""-D ; . “ . '_ ' \-"
- A comprehenslve energy conservation’ program requrres knowledge or . SR L L

‘ experlence in several areas such as public administration;” archrtecture PRI
IpIannlng, mechanlcaI er}glneerlng, electrical - -engineering,” automotive . L ]

. engmeerm'g, purchasmg, public relatrons, and law. Obvrously, the persop ** . . L
“who is selected to be respofisible for your jurlsdlctlon s energy program . . . o0 s 0T
.should be able to bring an’ mterdlsclplmary perspective to the problem; "~ . N v Lo
.Someone with a° public . administration and“ eng"neerrng background : “"‘. . o .

‘would be ideal. -Access.. to people” with specialized expertise”in the " - S
‘disciplines Ilsted -abbve would be most helpful. An energy coordlnator~-v~ R

mlght be responslble for the functions listed below. - . D o & "
' L Momtor fuel supplres in‘the jurrsdrctlon or meYTopoIrtan area’ l R R L *
® Monitor the jurisdiction’s fuel purchases and’ suppller agreements AT ’ .
©.® Monitor fuel-allocation, arid consumptlon for each department T ‘\L‘ R
. - agency, service building; or vehicle. - ; . Lk S o
- e Stay informed about what is gorng on’ lI"I the area of energy . e
’ . -2 s consérvation.. . . S e T / S
K ® Evaluate . energy | conservatlon research and deveIopment and R o
.. practical' measures. : e : : e A .
. e EnCourage adoptlon of cost beneflcral energy conservatlon tech- A o o
‘ Cniques.t ' e e REIRR CoE
§ ° ‘-Communlcate energy eonservatlonllnformatlon to the publlc and S L i
o the media, S T e

""0) Report energy consgrvatldn program re.sl)\l\ts to the executlve . Lo I L =

. -

Once the organlzatlonal mechanlsnl has. been set up, the jurlsdlctlon can Implementmg Conservatton Measures
* begin.to implement’its energy conservation program. It.is usefut t to bear = -
.in hund that energy .conservation can be "an expensive: program.... . . _
T NevertheIeSs thé expendlture of as much as two dollars to conserve one.. =, © . C
“< dollar in energy -may be justified in the Iong run, The PTI Energy . T
. ‘Conservatlon Technical Guide offers a.number of practlcal measures-for .
' reducmg energy consumptlon in eX|stmg public burldlngs future public - 7 -
buildings, .public and private transportatlon residential and commercial . = - e .
". buildings, and public power generatlon The Guide presents the basic - L oy :
" information needed to get a_ program ‘started and provrdes explicit = Lo
.. directions” for findin more detailed - -information jn any partrculaf _ '
- problem area. In addjtion, the Guide includes an annotated. b|bljography Rk : L
- - “describing basic reference materials for the gnergy. coordlnator or task $‘}F BURIERRRE Y L
force. The recommended rmplementatlon process is ogthned below.- T R

1. Establlsh a formal energy ‘conservation program Asslgn someone the »‘.\.‘ e . S :

o responslb‘illty for. staying mformed about energy conservatlon trends, T L S o
. developmengs, and experiences. Tap exustmg lnformatron sources . - ' R,
o Irsted in the Technical Gurde '

'y . . - . . : . e B . A ¢
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- U . ', .- _ENERGY CONSERVATIONZA MANAGEMENT REPORT "' .
\ L. . ,,A..\,_.‘ '-':s"' Cos - - -/r ®» L ..
R el .20 Collat ‘datf on- energy consumptlon by department, agency, or
' o ' ‘ ' . service. Conduct an energy audit on publlc bu|Id|ngs and vehicles to
CR ' , . "\-‘. ] .\" establish baseline ° co.nsumptlon patterns. Colject data on energy

e . \, RS consumptlon‘regularly in’ order to. determlne the savrngs that resuIt B

gt 2 s -from van\gus conservation measures. . : s o
B T Establlsh a_ fuel allocation plan-in case future: shortages force a

: o ‘ - cutback in serVIces and. operations: PIan a phased résponse to various ‘

, KT . fuel “crisig” levels: Create priorities, as approprlate Prepare estimates . '

A CE L | v for fuel: consumptlon by. department, agenCy, or servuce at 30~ day, ’.__vQ

. e : - 6-month, and 12- month: intervals. -~ . . A :

v _ ' PR 4, Determlne your critical energy- reIatéd prQbIéms estabI|sh SHeCIfIC;

o ' K S PR ’ ob|ect|ves, and ‘translate them into measurable work a55|gnments

' The Guide - should help yOu to focus on the- reallyv |mportant -'.f_f'-

blems. It should help*you 't determine.what alternative conserva-'

. o % - S ton _measures to consider. Also, the Guude should heIp you to Iocate
=R

3

; :.," T sé»urces for additional’ |nformat|on o . :
’J' s, Dqtermlne whether each specific energy conservatlon ‘measure "is- .
approprlate for your jurisdiction and cost-effective. Common sense,
_ , shouId be used to-determine the relat.lve merits for some measures. .
st e e : o -:" (Others could. require a thore detailed analysis to-include such factors - -
I A .. P as.building -or- ‘vehicle condition, climate; labor “costs, equipment
el I S costs gperating lifetimes, ahd fueI ;savings. . Each, |ur|sd|ct|on is
T T T ‘ advised. to cornisult a - profess|onal e’nglneer arcbltect or’ Iawyer as A
IR S - agpropriate. : . .
‘ / o 6 Commit ‘the 'manpovfer doIIar‘ and “time. resources requlred to
R B ' " " implement. the selectéd measures. Encourage feedback. At regular -
mtervals, go back to -assess the ®tffectiveness of the - measures
o ‘ w |mplemented are your experlences with other ]UFISdICtIOﬂS A
T ~ = 7. Alert-the public to the medsures being taken and the rat|onale for -,
e , TR "_them, and dis eminate information 6n ways in which private citizens . .
STIEIE A0 T h can. c0nserve energy. The: ]ur@dlctlon s public |nformat|on offlce wlll' j"f
SR S pIay a crucial _role in this ‘process. The cooperation of the mediaand
W LI > c|t|zens‘groups shouId also Ue enI|sted in th|s effort T

. . P N
s N . . ...' . .

: "In order to manage the energy conservat|on program a ;ur;sdlCtlon must :
A - be able to determine ‘the effectlveness af each energy conse[vatlon
SERTI A . _'measure. This requlres that a means be 'developed: for medsuring energy .-
IR q PR ,consumptlon ir ma|or actlvmes before and after conservation measures
T e are implemented. This s also’ necessary in order fq determine how much
Lo | AR - energy. can . be ‘saved through aIternat|ve act|ons “The’ measuremenf
L e T “procedure u ed to do thisis called an energy' audlt . Co
- : © s n general an;energy audit entarls'developrng an accountlng system -
R . = - for energy consumpﬁon by end use.” Data..on. fuel types, costs, and.
et A L 'avallabrllty are also obtamed, Fuel consumbtton should be. mea%ured in
O some common- unit such as British Thérmal Unit¥’ (BTUs) The principle
P Lo ‘ behind:e eﬁergy audits makes them quite. flexible to use, They can be Used " -
o » *. .to'compare the energy effuﬁency of. (ffferent bulldmgs or to determme- .
. the _effective enng‘ygsavmgs whlch would result from ’adoptlon of a
- : P partlcular energy conservation measur(e " The: procedure used _which. is o
S .07 detailed in the Techrical GU|de is “iaptable to any type of bhlldlng and -
Teen T U isthus of partlcular value to units of government S TR

P

Ll ‘ o -An energy” audit of a publlc* serv:ce uslng’ motor yehlcles such’ as
Coae o : o san1tat|on wouId entahl coI1ect|ng fueI consumptlon data for. ez(ch vehACIe

S ATNE IR I I s A
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“and mlle*age traveied -Qver-a SpelelC per|od of time. If several vehrcles are -
consideréd’ for use } perfb'rmmg the same - sérvice, havmg the gas °

L]
. ‘mileage - of,” each enables a 'simple companson However %if the two '

. el sugm‘r”cantly in some other* characteristic, - such as the SR oo,
eapacrty of “refuse collection vehicles, then a common Basis foﬂ R
comparlson must be establlshed Such a measure of seryice units. could be L .

~tons_collected . per gaIIon in the case of refuse coIIectron assuming the - .. -~ . '
. .+ same route for-all vehlcles Maintaining records of gas mileage for each - o

‘vehicle permits an assessment of -the effectiveness of. such’ measuresas- .. "0

reVIsed mauntenance schedules or. use of radlal pIy tires. . ‘ ' ‘

s . . . .. [
— . ]

The PT] Energy Conservatron Package was prepared under the sponsor* Sp(}nsonng Orgamzatlons N

shrp of thé Offrce of Intergovernmental Scienice and Research Utilization . . .
“and’ the Office of Systems Integration "and Analysis of the National- . -+ 7. o
~ Science- Foundation (NSF).. The package makes "use of research cen- Y R o o
ducted for the NSF:Research Applied to National Needs pr gram. .. 0L, s 0 e
" Public Technology, Inc., is @ non;profit public service organrzatlon : L S -~
whrch works to' define state and.local .government problems, locate = . * R
" promising technologies, and provld'e assrstance in rmplementatron atxthe S m e
‘operational. level. PTI is sponsored by the' six national publjc interest - - L EI
~*  groups representlng-state and.local governments—the Council of - State ) e f .
Governments, .International - City Management Association, Natlonaﬁ , , o .
Association,, of - Counties, National * Governors' Conference Natlonalgg S ~§7
League of Cities, and U.S. Conference of Mayorsd ..+ e TG A
State or local. government officials requlrlng addltlonal mformatlon Lt e
.on t’he subject of energy conservatlon may wnte to: : ' PO
. T A
o *Technology. Exehange Program: AR : e
: Public Technology, Inc. S
* 1140 ConnectlcutAvenue N.W. ) L s ’
e .Washlngton D.C. 20036 AR o, S
(202)2238240 R
1] . J
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Public. Technology,- lnc, is .a_non-profit, tax-exempt publlc |ntcrest
organlzatlon established in December 1971 as an |nst|tut|onal mechanism
for applylng avallable technologies to the problems of state and- local - .
.- governments.’ Sources of such technolog|es include federal .agencies,.
prxvate |ndustrles universities, and state and ¥cal. ]UrlSdlCtlonS thcm- -

. selves. PTI works in both the hardware and software fields. - A

: PTI works. on “specific problems that have been defined and glven a _:,‘
high priority by staté and local government” officials. A problem also 3
must be common to many units of government throughout the’ nation.
and,one that is: susceptlble to technologlcal solution. In' this way two
major organizational goals, are realized! (1)- Costs and benefits. of *
large-scale undertakings are shared, and (2) private investment in -the

- solution of . public sectpr problems is encouraged by the aggregation- of

A

.o

specnflc markets at the state ahd local Ievels of government. "_ .
The. technology appllcatlon process consists of these steps; problem
definition, location of applicable technology, appropriate packaging of ¢

the ‘technology for state-and local governments, and help in adapting and
|mplcment|ng the technology at the operatlng level.” Emphasis is placed

on transfer and subsequent utilization of the t}chnology by the largest
possnble ‘number of jurisdictions. On- snte( assistance *is pr’ovnded upon’ -
- requwest; to make.certain that.state and local ]UrISdICtIOnS fully utlllze the -

* technology. - o . .

PTI was organized dﬁd is govcrncd by the executive offlccrs of the,
Council. of. State-Governmenfs, lnternatlonal City Management Associa-.
tion, National Assocnatlon of Counties, National Governors'’ Conference
National League ‘of -Cities, and U.S. Conference of ‘Mayors. Its work is

supportcd finan lally by the Ford Roundation, by the annual subscrip-

tion fees of pdrtlc1pat|ng |ur|sd1ct|ons and by federal agcncy granls and

contracls [
| 1 5



ience . Foundatrons- (NSF) Research Appllcatlons

D+rectorate works to encourage the systematlc application of science and
technology to State and local government problems. Working.within the
Research Applrcatlons Program, the Office of Intergoyernmental Science . -
and ‘Research Utilization seeks. ways of focusrng on practical solutions to~ -

- selected problems of national -importance. 1ISRU works directly wuth: _

-agencles of* State and local governments. in experimental efforts to.
determine and test how best to bring RANN and -other scientific-and -~
technologlcal advice to bear on Iegrslatrve management and 0perat|hg
- decisions. This handbook is one slgnlflcant element in. workrng toward

- this goal. ISRU.was proyrded with technical support_in this instance by-.
“the - Office of®Systems _Integration and Analysrs another component"'

.under NSF’s Research Applications- Du'ectorate whrch admtnrsters both
the ISRU and RANN. programs o :
T The Research Appliéd " to National Needs (RANN)- program rs .
admmrstered by the Foundation’s Research Applicatiqns’ “Directorate.
RANN supports research ‘in . energy, environment, productlwty and
e resources. RANN’s energy reséarch actuvmes are focuseéd in four aeeas:

1.

", supply -and. demand, ways of conservung .energy -resources, and
' assessments of the envnronmental |mpacts of. alternate energy_
- sources. . ‘
.- Energy”’ resource research whrch addresses problems reIated tosthe
utllrzatron of geotherma] energy, coaI gasrfrcatron technologles and &
waste heat- recovery. :
" Energy conversion s studies, Whlch focus on |mprovung the overaII ‘

Energy systems research including projections of future energy'

effrcrency of power generatlon testing of new technologies -for
energy storage, -and development of . advanced solar energy
techriologies.” - Co y

':Energy and fuel transm|s5|0n research,,rncludlng Iow temperature'
. "and ~high- -voltage direct current: transmlsstons and power network
*-monitaring and control.

NSF througb the RANN program, is* deeply commrtted to developrng

" few; energy conservation technigues and a,nalytlcal tools’ for- assessing -
encrgy polrcues and options. at the federal state, and local levels, '

E MC
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Durmg the wrnter of 1973 74, state and local government offlcrals were

confronted wrth -an energy ‘‘crisis”’ as fuel supplres declined drastrCaIly,
fuel . costs . rose sharply, and some servrces had to be curtailed.or.
suspended ‘At present, it.is mainly higher prrces that remain as remmders
- of this crrsrs However, sitice the basic. causés-have not d|sappeared and

“continual forecasts are offered of . future eriergy - problems, - Public -

Technology, Inc. (PTI), and the- Natronal Science Foundation (NSF)
have |omed to develop this Guide on energy conservatlon for the state or -
local government practitioner. -

NSF, which conducts a brodd-based energy research effort througH
its Research Applied to National Needs (RANN) program, provrded
financial support to PTI to prepare the Guidesunder PTI’s Technology
lnformatron lExchange (TIE) program. Sponsored: by.the: NSE. Office of
lntergovernmental g’crence and Research Utilization, TIE engages in four

~ basic activities that 'serve to describe the methodology for prepar|ng and

. implementing the Guide: 4 L

.\)

ERIC -
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® Problem Descr/pt/on -The Exchange program actrvely encourages .

the. participation of city, county; and state government represen~

_ tatives.in the descrlptlon of high-priority common problems.
- lnfhrmat/on Collection. The Exchange program works systemati-
Ccally- to acquire information’ about innovative technologies -

applicable- to the problems deflned by state and locaI pract|— ”

- tioners. ' '

‘. Commun/cat/ons Proa’uct Assembly. The': Exchange program

- synthesizes new ideas, concepts, methods and procedures mro

_ user-oriented communications tools, - e
0 lnformat/on Dlssemmat/on and- Techmca/ Ass:stance The Ex-‘
: change program actuvely stimulates awareness “interest, evalua—_-"-

'. tion, and adoption of these innovative technologles

. " The: Technology lnformatr( Exchange program does not engage rn.'k
research and’ devclopment but rather works to pull together available

information. about existing’ technologles and to.place this information in

the hands of the state. or local practitioner in an easy-to-use form. Thys,"

this Guide does ndt purport to present new resedrch; it isa synthesus of
cxrstmg technologn@s a guide to what is now. known about energy'

conservatlon e - ) . S . ot 22 ) ,/:‘l,A
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- Science. Foundation research programsinclude heatrng, vent|Iat|ng,

",.'standards solar energy systems bulldlng design and construct|on motor

o veh|cIe gasoI|ne consumption electricity demand and supply, and’ waste

_ S heat utilization. Practical ener%' conservatlon ‘measures ‘dealing with,

or . B ”_ “these matters are divided .into mayor: chapters on new .and existing public .~
L - bulldlngs,, pubI|c vehlcle fleet management, energy conservatlon in the

. g "

. - .7 private sector, electrrc ut|I|t|es, aIternat|ve energy sources; and case

i .. - studiesin energyconservatlon R .

o e Follownng the TIE methodo[ogy, the Gur’de draws upon the energy
S Tl research sponsored vby the Natronal Science Foundation, other federal _'
S e g ’_.agencles private . enterprise, and state and. local goverrﬂnents The -
' Ce T primary focus is on practical measures for energy conservation in public’

, ' _ R - dinstitutions and«the‘communlty Energy conservation, problems faced by - - .
- .o - .. state’and local gavernment. practitioners and-addressed by the Nat|onaI ;

5"' - ,condltlonwg,c.ghghtlng equ|pment and pract|ces thermaI |nsulat|on.'

e f This Technical Guide is part of a package of tooIs des|gned to assist-

R the state or lgcal government pract|t|oner in organizing and mana ing an'_\
o , energy- canservation ‘program.. The Management Report wntten for .-
L S . . " .department heads: and mrd level managers, Iays out- baslc steps in.

'adm|n|ster|ng an energy conservatlon _program.. Tralnlng seminars con-. -

ducted by staff personneI are also aval[able to faC|I|tate implementation.

e

»

) address lnqulrles concernlng any- Df the above to

)

R ' Technology Exchange Program

R L LT - 'Public Technology; Inc. -
o ST oo 1140 Connecticut Avenue, N W,
A . Washington, D.C. 20036
SR S (202) 223-8240

o - dn add|t|on Pﬁ‘bllc Technology, lnc prowdes anssite techmcal assistance -
P : I S (o subscrlbers upan request State and local government offlclals mayt
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This :Energy Consérvation Guide was prepared with financial assistance

from™ the Research Applied to National Needs (RANN) program,

“administered by the ’Reséa’rch*Applicatio'n's"Dir'ecto‘rate of the National '
" Scienge “Foundation. A$ Jocal point for - fedgral erfergy research, the

RANN program provided, the primary resource for assembling - the
technologies ‘docurnented: in  this Guide. Other federal sources of
‘information include the. Depart'ment_Of'Commerce,'»»Departm'e.nt of

Housing and Urban; Development, Department ' of Transporjation,
‘General Services Administration, Federal Energy.. Administration,

Environmental Protection Agency, and'NatiqnaI_Buréau of Standards. . -

‘Numerous” other. sources provided :input to the documentation -

contained in “the--Guide. These are cited in- Appendix- A, and many
additional sources are.noted at appropriate points throughout the Guide.
Such references usually provide ‘names, addresses, and phone numbers

-~ for specific individuals who contributed to the Guide. Grateful apprecia- |

tion is expressed to all such contributors. - . Y s
" Policy, technical, and editorial guidance were provided by an Energy

Advisory Committee comprising the following members:
" Richard Anderson, Deputy City Mahag.e.r,‘ N
- Ft. Lauderdale, Florida . S
,].oscph Baker, City Manager, L
~_Burbank, California ~ .« T L
_ Kick "Dr,umh_c'ller, Program Manager, Energy. Technology -
.. Department, Battellc'Pacific'NOrthwest'Labqra'torics
Larry Hobart, Assistafit 'Dircctor,.., . ' o
Americdn Public Power Association
. Dean Hunter, Chief Ad.minisitr'atiVC Officer, - .
“ Lexington-Fayette Codnty, Ken_tpcky. i

" Philip Hyatt, Chief of Program Planning; Office of TribU'tar.y ‘

'Arca'Develop'ment,',Ter_mcssce Veivllcy'Au_thori_t‘y T
. Norbert Musial, Management Analyst, . o
. Sarasota'County, Florida - . A LN
Edmund Rovner, Director of Energy Project,
National Governors’ Conference .

+
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S © " .Alan Slegel Dtrector Communlty Developmbnt Rcsearch R o o v ;.
N 1L Office of Policy Development and Research, = .. .~ - [
: u.s: Department of Housrng and Urban Dcvelopment 3

e T Joseph Steln, Vlce Pre5|dent
A CoLe e * Tishman Research Corpdratlon - o
o L L " Rbbert Tanenhaus Encrgy Plannt'r New York'Crty S e
B TR Planmng Department::- SR . Lo
L S N T Hall Tennls Assmstant to tho.Manager S s Q '
. Ty i Dade County, Florlda . L -'_ 'v: S T
e e ' ' _' , Robert Youkey, Crty Manager e e ‘
. WL e T Lakeland Florlda S DA . % : , .
' ' A " “The Guude “was reylewed by the followmg persons whose helpful
N comments ;and endorsement of ethe GuAdes recommendatlons are -

I B partlcularly appreuated S S

- ; BRI L e RlchardE Rowbcrg, Assustant to- the Chlcf Englneer S

) o _ Federal Power Commission’ I ‘
. T thltam F. Shcrman Dlrector Engmccrrng .
. Division, Motor Vehicle Manufacturcrs ASSoaatlon :

, N , i © Lawrénce G. Sprclvogcl Consultlng Engrnccr and. _ . .
e S -+ member of Coordinating Committee on Design and T e
‘ ‘ ' e o » Evaluatlon Criteria for Energy Conservatlon in ’ Lo , '
' ' ' . New Buildings of the American Socrety of Heating, @ = .~ .. ‘
‘ ' Refrlgeratrng and Alr ~Cenditioning- Engrnccrs ‘ '

William L. Slayton, Exccutrvc Vice. Presrdcnt
- American Institute of Archltects : o

o e T "Thomasj Anderson, State Representatlve o Y .
S ' 28th District, State of Mlchrgan , '

. Larry P.O’ Kcefc OffICC of the County Manager . , _

_ . _ " Henrico County, Vrrglnla ‘ » . T, L

Lo ( . B o T Robcrt B. Bughcr, Executive Dlrector o R *

' ' : 3 ) Amerlcan Publlc Works Assocratlon '
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Energy conservatlon is. lmportant to state and local government offlcrals_
- for several reasons. The basic energy problem has not drsappeared there -
are likely to be addrtronal supply shortages and further i mcreases in-costs. : .
Citizens still ook -to thelr government -officials to deal with these * - . IR

,,_consumers—themselvey—wmie’alt/ernatwe -energy sources are now-under Y. T
development, .energy. conservation—particularly the ]UdlClOUS ‘use of - - o

LU

- o N)

probIems that affect prlvate transportatlon bUIIdlngs and residences, and—————""" _
the livelihoods. of many people such as trUCkwun¢smt|on SR .
owners: "Furthermore state -and Iocal—gove»rnments are major-energy o

exrstmg supplies™ of - petroleum products—is the only way to meet.the -

. nation’s, contmurng enefgy .needs in the short term. For the long term;
¢ €energy conservation provides an alternative to- large-scale expansion of

“.oour energy supply and the’ assoclated economlc envrronmental and

f’;- energy consumptlon will increase another 50 percent over the next i5 "';' i oo I

Ty

-~

resource prodlems, . - -~ .
- The’Umted States. energy probIem whatever the contr!butmg causes o ST

"ls-'basrcally a matter of de‘_nland and supply. Energy supply is determined, * _ : P

by avallable fuel resources and productron capacity. Over the past 25 L,
years, per.caplta a energy ‘consumption increased 50 percent.! Since-there = -

*'has. ’been d p05|t|ve orrelation between per’ caplta energy consumption -

and mcreaseqm per_capita income, some experts forecast that per capita

years “if no effort is made to. utilgze our- energy resources more - o
fflclently Unfortunately, ‘the United States .is 'dependent” almost e
aenttrely on “three fossil fuels—petroleum; coaI and gas—to meet its
. present energy supply needs Frgures 1 and 2 shoy energy consumptlon N
and the.current sources and uses of energy in'the US. N '
Electricity is a secondary -énergy form, smce it is geWerated from- v, £
..primary sources such. as ‘coal, petroIeum gas, or nuclear mate,rlals - i
Demand- for Iectrlc power has bege‘}] mcreasmg at’ the. ratg of 3. to 5 A
@ercent per. y st r|calry, the rate of4nctéase has been aven higher..
EIectrlclty ‘usage ha oubled ‘every @ years for the past fpur decades. - . . o e
Whlle about\ 25 percent of aII fossrl fuel s,uppIJeS- are’ Used to generate - e

. eIectrrC|ty at present, this” :s expecte;l to increase to 40 percen't by. the * -

-

‘&4 the eIect 4
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year 2000. ““However/‘ihe capacrty. to ‘generate’ eIectnclty has increased’. -+ e . )
onIY'about 3 percent'per year hecause of: deIays in. constructmg new.. - %

w-er plants. In some: metropolltan areas, peak demand alréady exceeds _ - ‘
4capac1ty durmg hot spells, when, a|r condrtronmg places a Iarge burden on
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' . o anure 1. TOTAL u,S. ENERGY CONSUMPTION. Our- total energy consump
. oL . _' " tion more than doubled between 1940 and 1970. At current consump-
o o o tion fevéls it is projected to more than dotble again by the year 2000
'~7r" S S : s (Courtesy of An'serrcan,,lnstutute of Archntects)* i
. h . "" 1 ! v
.qf . Ce o " Petroleum now supplies 45 percent of our energy needs5 It is
g é@, " .. one fuel upon: which nearly -all transportation depends. Petroleum’
K 3 consump”tlon exceeded domestic production-in 1971 by 4 million barrels_.
. LTy _ per day, or aboufs34 percent. This difference was made up by imports. -
I - ¢ .7 This consumption-production gap-is expecte@»fo grow., by 1980 to 11 .-
o C o o million barrels per ‘day. One reason for- this gap is “that- domestic
' _ o productlon has’increased very little over the past 20 years; in fact overall . .
- ! )' . : ..drlllmg deCIrned 63 percent in the same perlod e o
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1% Transportation - .
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thure 2 U S ENERGY SOURCES AND USES Thas chart |Ilustrates both our prlmary energy sources. and thelr
. - uses in each of the four e’nergy consuming sectors—burldlngs 1ndustry, transportatlon, and electricity
. genetation.: About 95 per cent of our energy is supplied by nonrenewabFe fossil fuels The other 5 per

" cent; nuctear.and hydroelectnc energy, is used enttrely for electrlc power generatlon

;o
‘.
'3

, CoaI is~ our most abundant :fossil fuel aCcountlng for.: about 75v : _
i percent’ of the Known domiestic fossil fuek resources. ‘Although coal is =~ . °
pIentlfuI ltS geatmction and com‘Bustro.n have undesirable environmental”
consequences The Clean Air Act of 1970 proh|b|,ted the use of coal W|th
na hlgh sulfur content angd, as a- result,’ many eIectrrc power plants, the-
prlmary -users of this fuel, switched from burnlng coal to oil.” (Some,
however have switched' back to coal because of the oil shortageﬁ Today,
coal, satisfies only ]8 percent ‘of’ our -energy requurements
Natural -gas supplles nearly)one third of the nation’s. energy requrre-L ,
; ments. However, we have consumed more gas each year since 1968 than
_ we have found in new reserves Total .drilling has dropped 38 percent
“since 1959. Furthermore proven reserves of natural gas (]972) W|II last
only for another 11.years at- current consumption rates.®
* The Arab oil embargo durmg the winter of 1973-1974 served to call
attention to these' basic energy problems by causing a dramatic decrease °

in petroleum fuel supply and an equally dramatic-increase inprices. State v

and local governments were forced to curtail’ or suspend some services -
"t respond to the-many’ inconveniences. experrén.c.Qd by cmzens
These governments faced cutbacks |n gasoline; d|eseI fueI and ‘fuel oil.

T I e L AR
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. . - . L §

. o e ‘Gasoline and diesel fuel are used by state and local governments to.
Co ’ e operate nearly- 1.5 f motor vehicles—police’ cars, fire trucks,
' o ‘ o 5 snowplows road gradlers, garbage trucks, etc. Fuel oil is used by these.
< B ‘ governments for: heating, coollng, vent|Iat|ng, and - I|ght|ng several
. S hundred thousand public buuldlngs—-offrces schools, garages, fire houses,
R ‘ I|brar|es, hospitals, etc. Also, many of the munICIpalrtles Wthh operate
. ', , .- their own electric. power plants burn oil. 1o
' ' Alternative emgrgy sources are now being studied by the Nat|onaI
‘Science. Foundation, Atomic Energy Commission, - Battelle Memorial
Institute, and the major petroleum companies and electric utilities, to
. name: just a few. Most experts - agree. that such- developments as .
R magnetohydrodynamlcs and fast-breeder reactors for producrng‘electrlc
‘ - power ‘will not be”in comntercial operatlon for at least two decades and
. _ large-scale coal gasification is at least onie decade away.'! Solar and solid
_ / . T ~ waste energy technologies are. cIoser to commercual operation. Therefore .
' . it appears that reducing energy’ consumptlon is the only practlcal means
_ -available in the near future to help balance the demand for energy with
. R - the supply. There are ‘only three ways, to reduce consumptlon of the
L Co - ~“major fossil fuels:. - '

oL _ . _Consume less by reducmg the use of energy demandlng equnp- »
- . " mentor prdctices. - .
® Consume Jess by increasing the efflc1ency of energy-demandrng
- _ L equment :
e ' ‘ . ® Consume less- critical fuels by swrtchlng to aIternatlve energy

' o : sourtes such,as hydroelectrlc geothermal solar, etc.. -

s - Th|s Energy Conservatlon Technlcal Guide'is. wr|tten for state'
. o + - . - county, or city government personnel who are faced with- the dlfflcult
o -task of establrshrng a comprehensive energy conservation program ‘or
reviewing current energy conseryation practrces |t'IS organized |nto six
major chapters: ' o % '

N

1. Exrst/ng Public - Bulld/ngs WhICh deals with methods of conservmg

¢ _ ) energy - through retrofit "equipment, improved. maintenance, more
o : : N ' . efficient operating procedures and other methods. - * P
"'/ ‘ _ ” 2. New Public Buildings, which- discusses the energy conservatlon :
) re . - aspects of design, comfort cond|t|on|ng systems, and lighting. .
. :3._Public Vehicle Fleet Management; which lays out fuel- -saving ted@}-
_ _ - niques for vehicle fleet operations of state andslocal governments. - %'
o T D Energy Conservation’ in the Private Sector, which deals with how
o . ) ' " .government measures can ‘control energy use in residential- and :
. - . . commercial buildings, transportatlon services, and |ndustry . -?‘a

5. ElectricUtilities, which is concerned with the control. of energy‘ :
_ . .+ demand through ut|I|ty rate structure regulatjon.’ ‘
o _ o 6. Alternative Energy Sourges, Wthh dlscusses the: major aIternate
o ' B ..energy sources on the horizon. - <

- The practitioner should find- that this. Gmde provrdes im-one plape the '

essential information about- energy conservatlon for both publlc ‘institu- -
- - tions and. the -private sector. Throu_ghou_t the Guide, the s names,
.-, " addresses, and phone numbers of information sources dre. provided to

Aruitoxt provided by Eic:
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‘glve the reader a Iead for further mqwry K These include equrpment

-.'_,'.manufac’turers federal, state," -and’ local- government officials, trade

aSSOCIatIOOS, and research and® development institutions. In- addition, -

Appendix A° contams a Jist of federal dgencies, as well as institutions and

" associatjons, which i can “provide additional. information on subjects

discussed in the text. These listings are not intended to be comprehensnve
but rather 4o prov"de the state or IocaI government practltlonér with
some |n|t|al contact e _ . : X

N - . , o L uts

- i

*Although the citations were, checked for accuracy just prior to publicatién, in

5, -
some instances those whose names are. cited. may no longer bein the position noted.

- Use of individual names was felt advisable as-a means of initiating contact with -a

O

ERIC
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specific source, even though the name of the contact listed may now be inaccurate.
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EXISTING PUBLIC S
f_'BUILDINGS -

-~ Public burldmgs are a prlme target for antenergy canservation program
'State county, and city governments own and operate several hundred - -
thousand_ buuldmgstmcludmg Ieglslatlve executrve -and administrative-
offices, schools, fire- stations, pollce stations, I|brar|es hospitals, garages, -~ =
audltorlums, and . public housmg These burldlngs requrre energy for;
heating, ventilating, cooling, and lighting. -

- The heating and electricity costs for a typ|caI publrc offlce burldlng )

*.of 100,000 square feet'in a moderate climate range from $7@000 1o -
$100, 000 per year. Similarly, the utility bills for -a typical 100 ,000--
“square-foot school building are ‘about $50, 000 to $100,000 per year. The, -

*- National " Bureau' of Standards estrmates that energy conservation

- practices can.reduce energy consumption .in exlStmg buildings-by 15 to ‘ :

25 percent.}2. This chapter. -discusses ‘a varjety of prattices . and'_v‘ s LR
equipment that can be ufilized to achieve this g0a] S R ’

_ State-and focal governments should establtsh energy conservatlon Ty

3 programs for ‘existing public buildings. A. conservation program for - .

* existing sbuildings should : focus on at least. four. key areas-—heating,

' ventllatmg, coolmg“ and lighting. Energy consumption : varies Wwidely - .
depending on building desrgn age; use, and location: Thus, there areno . . ' T

“-universal answers. In order to’ determme the specific-energy consumptlon T '
pat‘tern for an mdlv1dua| building, lt is desrrable to begin by conductlng a
vbuxldmg energy audit. : '

| o :.:w AR G
‘A building'energy audit is simply -a proCedUre for monitoring, ‘on a Energy Audits -
continuing basis, the energy - -consumed in a certain structure. Thus an1
energy audit i is 2 management planning and controI tool. _

' The fungtional areas of energy consumptlon in bU|Id|ngs(are heat|ng, -

‘cooling; ventilating, hot .water; and lighting. One ‘of the purposes af the

energy audﬁ is to- obtaln a- breakdo&/n if possible,” of *the” amount _ :
consumed in each functronal area. The GeneraI .Services Administration . - . )
(GSA) performed an audit on a ‘typical six- story gdvernment office - v

- building in-a New: England state wrth these results: heating—54 percent '
of annual energy use; Ilghtlng——18 percent ‘ventilaging—14 percent;
© ¢cooling—9 percent; and hot water—5. percent 13 Of couise, these figures .
.would vary-considerably from. region- to region. Audits: also allow public - o
officials  to assess the effects: of various conserVatron measures by = . :

owdmg data on conSUmptlon before ‘and after a change is made o T

. —~

- o
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- mdependently, not cumulat:vely

" ENERGY CONSERVATION—A TECHNICAL GUIDE
I 4, . . «
r ' C .
‘ Naturally, an aud|t shouId |ncIude aII sources “of energy used ina
- building. . - - : S .

" Several computer programs have been deveIoped to anaIyze energy .
consumptron in buildings and to evaluate the feasrbrlrty of alternative"
energy-saving |deas for both new and’ exrstmg buuldmgs Two such

- programs are:- . S A

o ECUBE (Energy Conservatlon Usung Better Engmeermg) devel- ‘

oped by the American Gas Association, and = '
® TRACE (Trane Air Condrtlonlng Economrcs) deveIoped by the '
- Trane Company c

Both® programs perform a comprehensrve study of air cond|t|on|ng- _
‘heating 9ystem aIternatrves to.answer the basic question, how much less
. does it cost to operate one system versus another and what is- the savrng
worth in economic.terms? g :

- A dynamic analysis accounts for .the complex |nteract|on among
bu1|d|ng energy systems.- One example of the interaction between energy
systems is the effect of lighting on’ cooling: Another example .is the -

" changes which occur in.a building over the course of a day as'a result of . '

'the flow of peopIe the - weather and the operatlng- schedule of burldlng
equipment. "¢ . :

~ ECUBE; "which is commerC|aIIy ava|IabIe to 'anyone, vprovrdes _
-information on energy. requ|rements e_qurpment selection, and economic. -
- _comparisons of different building modifications..The program is not as
comprehensive as TRACE but the cost is only $50 to- $100 per'run. For

| additi nformatron on the use of ECUBE for’ anaIyzmg burldmg,‘
.energy requr ements contact-the sotifce. beIow Lo _ - S
- The Amierican Gas Assoclatlon R -
‘ 1515 Wilson -Boulevard

Arlmgton V|rg|n|a 22209 -
(703) 524-2000

The TRACE program calculates burldmg Ioads (heat gams and.
losses), simulates both system and ‘équipment o‘peratlon and’ prepares a

P

detalled economlc(&anaIySIs comparing alternative designs with existing -

systems. Table 1 illustrates .energy savings for a 20-story -office buil.di_ng _

.
‘E.

" Table 1 COMPUTER - EVALUATION OF EFFECTS OF ENERGY SAVING -
- CHANGES ON 20-STORY OFFICE BUILDING"

A 3 '_’_ IR L = Annual energy -
Change . LT T -+ savings!
Change from electric to gas energy for heating ............ $10,700 (.87%) =
. Change from abSorption to centrifugal refrigeration ........ $ 4 880 ( 3.9%) -
Change from dual duct to variable airvolume ... ... Voo, "$24,190 1 (19.7%)
Reduce glass from 50 to'20 percent . #. ... .. Cedsoaliii. $26,680 L (217)
Change from clear glass to insulated reflectlve glass . ) cee... . $26,170 (21.3%)
. Reduce lighting nﬂensny from 4.t0 3 watts per sg. ft cee.... $13,040 . (10.6%) -
C .Cumulatlve annual energy savmgs Cipeeeens e ' $63,354 . (61.7%. -
' S - . . of base energy cost of $122,541)

'Based on TRACE computer program anaIysns for offnce bunldmg in Los Angeles '
'Except for fina! cumulative . figure; savmgs shown would occur if each change were made

ol



- EXISTING PUBLIC BUILDINGS ' . . ‘ oy .

as’ computed by the TRACE program. The program is available . to.
" architectsor design englneers through BIShe Trane Company’s local sales .
“ offices. The cost: of running the" ‘program- varies with the size -of the
building, ranglng from $400. to $3 OOO For more lnformatron on
TRACE contact:_ ' :

Mr. Dennls Brldges :
Manager of Market Development ’
“The Trane Company
" 3600 Pammel Creek Road - L.
LaCrosse, Wisconsin 54601 '
(608) 782- 8000 .

Jurlsdlctrons may conduct their own building energy audits manually *
by collecting and anaIyzrng cel’taln d-ata The |nformat|on gathered
should include: : ‘

@ The floor space area of each bulldmg
® _Electric. utility bills for several mo!;\hs- '
® Heating fuel records fer the same period. "
‘@ . Degree days for thé;ame per|od (avallable from the Iocal weather "
* station or heating oW supplier). R -

[

Such information can.be used to construct a “Bunldlng Energy
Index” to assess the. approx1mate magnitude of. ‘potential energy savings.
- The index is computed by converting all fuel use data fo British Thermal
" Units (BTUs) and weightlng each factor for source energy. For example,
. since it takes about three BTUs of fuel at: the source (the: -power plant) to " ;
deliver one BTU of energy in a- building, electrlcal energy BTUs shoufd
- be multlplled by three. Sum-the BTUs. from all energy sources and ~
‘ ,determme the‘ratjo, of, BTUs per square foot of heated building space.
- Divide by the number of degree days. The energy content in BTUs per
" unit of- heatln fuel can. be obtained from the suppller *I'he meSSure of
"BTUs .per . squadre foot per degree day is ¥ good relatlve lndlcator of
_comparatlve energy use in most buildings. .
.~ A detailed step-by-step procedure for conductrng a bulldmg energy '
o audlt as developed by the New York Board of Trade, is shown:-in Flgure'_ ‘
3. The procedure computes a Bulldmg Energy Ratio (BER) that can be
3--"compared with those of similar buildings. The Board s,,survey,of energy
N ~'consumpt|on in- four classes of- burIdlngs—hotels bariks, apartments,and .
.. offices=— y|elded the f|nd|ngs shown in-the. bar graphs. Such a manual
;o oenergy aud|t ,is.a, wige first step before dec|d|ng on whether to |nvest ina
'lcomputer energy consumptron anaIysns E e -
Energy. audits are also useful for n’ialntalnlng an energy “quota” for
“each public building. ‘A |ur|sd|ct|on may ‘wish: to reduce arbrtrarlly the
‘ energy consumption ‘of each building 'by a. certain percentage and

allocate the energy supply among all its bunldlngs on this basis. Using , =

preaHocatlon records as‘a meastire, the energy audit permits officials t&
d’Etermlne how . cIosely each bunldlng |s conformmg to rts desrgnated
energy ¢onservation program. - : : -
1t-is recommended that the energy aud|t be lmtlated first to establish ,
- a ‘baseline against which to formulate a reallstrc program. Aftel\ the
- program is started, officials can turn their attenten to specific’ ‘operating
. changes and equlpment modrfrcatrons for ach|ev1ng energy savings. For -
- further’ lnformatlon on how .to conduct and mterpret the results of v
o energy audlt'; contact:
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. DETERMINING EFFICIENCY .

r’b determine how efficiently you are ysing
energy in a building it is necessary to cliange

.

*. ENERGY CONSERVATION—A TECHNICAL GUIDE ~

EXAMPLE. - B

Here we have a commiercial oﬁicéA bulldmg
.For demonstration purposes, the building -in -

-  all units of ‘energy consumed to a common . ‘our example has all four commorly. used
..ymig—BTU’s (British - thermal ‘units). ~Total el:lergres (Most. burldmgs use only two or
S " all BTUs, divide by the square footage and § Y three.) o
you- will arrivejat’' BTU's used. annually per - 2 " The burldmg 18 ':ﬂ‘ stories tall and llas a >
" square foot. This ratio will be referred to as ' i -sétback. The dimensions are: - ;
. the_building’s . BER—BUILDING ENERGY - “floors: 1 thru 10: 240" x 200,
RATIO. . - . o _ .. floors 11 thru 31: 200" x 200°
\' By comparmg your BER with the BER of a mt;lr‘nltllexs el:e:gy consumed for 12 consebutrve
B bdxldmg of like opera?ron and category, you: e Llectncrty ]3.4‘9'200 KWH
-will be able to determine how .you are doing 2 N 1€ 8.091 CCF
on energy conservation. Please refer to a f atural Gas: iy ”-.' .
- Tecent energy survey on back cover. . : ::Sz_teaol:;_ . ?;’8033 Iga'ls..“
“The formula for calculating your burldmgs - S T
~BER is described, step by step, and an NOW WE ARE READY TO START
mmple is given, for each step. : g COMPUTTNG o
- " l - -
G&Lher (from uuhty brlls ete.) the annual usage B COLUMN A COLUMN B COLUMN C
e ‘Units of Energy * Factor BTU's (in' thousands) -
. of. energy umts—krlowalt hours of electricity Electidit - o
» (KWH), hundreds of cubic feet of nat:xral gas i ézz 200 X, a4 = 24/5 Z’?Z ZZO
(CCF), thousands. of pounds of steam (M#),. KWH (KiloWatt hours) - - -
and gallons of oil. Enter the figures from your: - Natural Gay; '
- K hills on tines 1.-3, 5 and 7 in COLUMN A. Be sure to é 09/ x. 0= gﬂi, /00
Ce o mclude all forms of. energy used in your operatron THEN: CCF (100§ of cu. ft.)
‘ N “ . ,Steam - . -
(a) Calcilate as shown’ by multrplymg the! units . ‘v[:: 54fg7d X 1200.: 6 g4é 4
of energy by the factor given in COLUMN B. 0l (1,000s of pounds)
(b): Add the products (hneq 2,4, 6 and 8) of —_./_bﬂ X *138 = 8. M
.COLUMN C — enter, on line 9" : * Gallons ' *1146
_ TOTAL /14, 55478 0
(c) Carry the: ﬁgures on tine 9'to hne ]2 o (Add lmes 9, 4, 6, 8). ENTER ON LINE 12.. «
- N __BTU/yr. n 1,000
‘Sleam as purchased and billed from a uuhty " (Om-site genentcd *Use for az»oir_
, sleam not to be ulculaled) v ) - **Use for: #é‘oi].
- P"g‘“'“ﬁf“: sq“:'f f°‘;?8° or “"’"ubl"" square - . ’ :Now calcula!e the Buramg Energy Ratro
B ge al enter of line . R
Ig:tels use gross. square footage — alI other.r use - (BER) by leldlng the total annual BTU’s
“Rentable" square footage. . . : (line 12) by the square footage (line 13).
" If you- already have this figure, enlcr on hne 13. "~ Carry one deCImal point, and .enter on
©if nat, calculate as follows: ) L hne ]4 S :
To calculate gross square footage: Determine ‘square footage of" - o ' .
- each floor and multiply by the number of similar floors (if- more ) L ' T
than .1 floor). Total-~the result is the grass square foolage. ; - o
" To calculate: “rentable” square’ footage: 'Renlnble" square footage . P v - ' L
- is gross squ;;re footage mlfnus cl(}sels, 8hszrlls, sflarrways. ctc. fIf :t is . . . . : ) . - .
t t t T S, s 58 uare- footage - - o
Anm(:xypb':culsc:d o0 measure from pan of gross' squar otag 12. f/5/5~95/Zﬁ? _L- 13/ /22 000
. EXAMPLE Our commeranl offlce building has 31 slones .+ Total BTU" s/yr (in 0 l-folels——Gross Sq. Ft. -
Floors 1 thru 10: 240’ x -200° thousands) * . “Others—Rentable Sq. Ft.
_» : CALCULATION: 11 thru 31: 200" x 200" - —from line 9.. - Zfrom line 10 qr 11
c , 240" x 200" — 48,000 sq. {t. e : ) .
B 10 st v 480qu ft.
200' x 200 — 40,000.5q'ft, oné ) B 14, /ﬂﬂ /
'x §1 stories — 840,000 sq. fL.” -~ BUILDING ENERGY RATIO :
: ‘ .. ,szooggqgross s ¢ ‘. (BER) - .
@ 1,122,000 “réntable” sq. ft. o ’
: ENTER ON LINE 13
' Frgure 3a. BUILDING ENERGY RATIO “The New York (Clty) Board of Trade has developed thls procedure for
) computlng an index to compare the efficiency of energy use in different buildings. ThlS“ index is called "
the Building Energy Ratio (B E R.). The above |IIustrat|on shows how t the B,E.R. was computed for one
" commercial office building'i in New York Clty You may wish to use a SImllar procedure to identify which
, .buildings in’your jurisdiction use energy in- the least effrcrent rmanner, Ihss proceduré” can assist’ the
B i -Jurrsdrctlon in settlng relative. prrorltres among existing office bmldlngs in-order. to schedule correctlve o
Qo : octlon as part of an overall energy conserva'slon program - - '

ERIC
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I . to- . N S : . : Co L

NOW YOU ARE READY TO CALCULATE YOUR BER - | f roors Mrow — ri¥eise Sovae ot

COLUMN A COLUMN' B - COLUMN c . . = N y
Units of Energy. Factor BTL s tin-thomsamdsy— i . T
Electricity : - . . - - - .
17 e : o - : _ X _
.2 X 34 = i j ; .
KWH (Kilowatt hours) - : : Lo, - X - N
Natural Gas: - - : : : \ ST "Gross Sq. Ft. .
3ol X 100= b - : & . . X8% f . N
CCFE (100s of cu. ft)° . . o * ) oo Rentable.Sq. Ft. S . e
Steam: . N S : Co . * . o . . - Enter Line 13 - . ) : :
5o - X 1200 : : o
© o M# (1,000s of pounds) . . . ) - . g " n . N . . o
0il: : ) . ) . ) -R12. - 13, ' : .
7. ] X *138 = @& Tatal BTU's/yr. (in ) Hotels—Goss Sq. FL. : :
Gallons . **116 - : . ‘ l. thousands) from line 0 o _Others-Rentnblc Sq. Fi.
TOTAL o S Y : _ /8
Add Ii ENTER ON LINE 12 L . ST
| (Add lines 2, 6, 3‘) INTER ON LINE 12 .+ BUIL DING ENERGY RATIO | » . .
. *Use for #2 oil.- ) o : ) (BER) " v
“Use for #6 oil. . . .
"ENERGY-SURVEY ~~ * . . "BEf Hotels .~ (28 - ‘
10140 50%
Alongsxde are the results of*a recént energy survey con- -l o 20— | 1% :
ducted by the New York Board"of Trade which reflects 201- 250_2| % ) .
information supphed on reéturned queshonnalres . . - 251 -300m——7 2% . N -le-.b’-. 107.2 — g, 3838 , |
" The figures on the left indicate. the range of BER's and ‘ * 'Banks* (108 e [ o . e e
the bar graphs indicate how many respondents fell into that 0-50 em———— 3 5. 2% : AR
-range. For instance,: the chart headed “BANKS indicates . 51-100_40% .
. 40% of the 105 rcspondenls had a BER of belween 51 - 101, 15— G 2% , - s
. and 100. . 151° 200 E—7 6% . R S . ! .
: 201 250-1 0% . Range: lew, 13.4 — Ngh, “Y:‘I . .
C Compnnson between calegones should not be made as T S s
. mrymg energy mpuls are mvo]ved L E L Gw—Tenants — - — - 429% . ¥
: v : - 51-100 ERE— — : 42.9%
. 5 I <, 101150 ——14.2%  Ratge:low, 208 — Ngh, 1638 . - v
! v S Commercxal Oftices (41) g ' "':'I'.‘
51100 MEm2.4%, ) .
. KRR L 101- 150_ . K
S - ~ " 151-200 SE———— 19 5% . N %
. e g '? T ‘el 201-250 ¥ 2260% . R
NEW YORK SOARD DE.TRADS INC . TL. 251-300 14.6%". . N \
3300 MADISON AVENUE o o 301350_98% o
LNEW YORK:, N.Y. 10017 . o (. 351-400 mm2.4%" ﬂangoh"n.l Neh SPLT .y, .
: : . A L ‘Electndly only. .. 1 e o o . )
Flgure 3b BUILDING ENERGY RATfO This sectlon of Flgure 3 may be used to compute your Burldmg Energy T
i Ratlo The. bar graphs sho\lv the results of a survey of BERs for various ¢ypes of bu»ldlngs Tre New. York . i
City. The BERs shown apply only to the New York City survey and mlght very sugnlfrcantly for snmllar .
"+ stirveys in other cntles (Courtesy of New York Clty Offlce of Energy Conservatlon and New York Board ‘ o ; .
of Trade} R e . . C ";_ e B . CoL
' Mr CllffCabeIIero R e \ [ -
Chief Administrative Offlce—Energy Sectlon S : R T
Room344-Hall of Records -~ .~ e
-320 West Temple Street - .. . N L LR }
.lyos ‘Angeles, California 90012 . o o T T
'(213)9741461 b N L T e
The following sectlons show how the three’ ways to conserve the .‘" '\.' )
major fossu{ fuels—consume less,: |ncrease eff»cuency, and use alternate C AR
sources—relate to existing building systems Energy conserva.tlon features . RN o
discussed include heat, recovery, windows, - lighting, air céndltlonlng, and .o T S
ventilation. -At the end of the chapter is -a comprehensuve checkllst of -
_buuldmg energy conservatlon tlps : R B ,
Comfort condltlonlng is undoubtedly the greatest energy consummg Heatmg and Coolmg N .

“function qof a building. Comfort condltlomrgf involves thkee interrelated coL o T
buuldlng systems—heatmg, ventllatlng, and ajr condltlomng (HVAC) In L o Sy

o .. o . Lol L -
. e .
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RN turn there are four approaches that can be used together to conserve the
: o S energy needed to provude comfort cond|t|on|ng S v o

LA Uperatlng nV/-\l, Systents dnuwer levcns,

- . Lo

® ' Reducing heat gains and losses,
d ¢ , - @ “Installing new equipment to reclaim waste heat and
‘ ‘ '0._ Inst|tut|ng more effectlve ma|ntenance procedures o ,
PR B o a0 The first approach |ncIudes turmng off heating and cooI|ng systems

iin unoccupied areas -or during perlods when the building .is unoccupied.
. This requires sect;onmg the buuldlng into’ zones and ﬁ&g:latlng ‘the
, ) heatlng and cooling ‘system lndependently for each zone.* )
S oL .+ - .. Building managers have heard a great deal recently about energy
o o savnngs achteved by turnlng down thermostats in the winter and up in'the
summer. Raising thermostat settmgs in the summer to ‘80° F and,,
) . humidistat settings ‘to 60 percent reIatlve humldrty can reduce energy
. oot 1 demand by 15 l{arcent compared with gperation-at 75° F.arid 50 percent
: ' S “relative humidi Recent stud|es ‘have’ shown that . with. suitable
oo _ cIoth|ng, the h(gHer temperature.is. acceptable In the winter, comfort.
s N 5 can be: ma|nta|'hed‘ at temperatures below 70° Fif the relatlve hum|d|ty
BRI R : can be increased above 45 percent.!S n the _heating sedson, the average
o B ' energy consumptlon for heating mcreases from 3tas gercent for evety
, Co , . .+ degree Fahrenheif.a building. is-maintained above 70¢F Care must be -
A C T o, taken in Iowerlng thermostatS to.68° F in the winter if- agfferent sectors
T oo of the burldmg are not |ndependently condmoned -Since 'the ingerior or
e core of a burldlng is often warmer- than 68° F evén in the winter, this
LN o S may cause the air, condltlonlng system to go on in order to cool- the core -
R Ly . sector.. '
o L N+ Setting, conirdls. back on the HVAC systems*shpuld be: phased in’
L. : o graduaIIy in the_morning ‘over.several hours to avmﬁ a sudden eIectr|c
C E o _ power” demand. EIectrlc motors generally require about.slx tlmes as
, , . much power durlng the first-few seconds of start-up as durlng operatron
IR o © 5 - .. Phased” start-up. will also’reduce utlhty bills, 'since electrrc power charg'es- -
S ' L S, are based on: hoth erergy consumption and power demiand. . - e
,, : . A " © Mipor modlflcatlons of the control logic of some HV.AC systems can -
R have* a| d¥amatic ' |mpact on the energy- consumptlon “of these systems. .
' .7 a1 . One type, the. reheat system, commonly installed in commercial and:
. |nst|tut|onal bulldlngs because of'lts Iow flrst cost |s part|cuIarT

S SR sumuItan'eousiy in drder 16 control errmdltyewhen the syste‘m IIS(On 1 the _
R coohng cycIe This means that heatmg 01I is bemg burned ln the summer

changes. For addltlonal lnformatlon' C ntact

Mr. Timothy }. Mu‘rphy, PE: -

. Lo " Energy Systems Division - -

L S -, Grumman Aerospace Corporation: -\

S o , . wPlant#30 0 o
L it Bethpage, New York 11714 L

: Y (516) 575 9630 : _ TR ,

el 'The second approach ifivolves reducmg heat gams and Iosses
e Ventlla‘tlon pIaces, s\gnrflcant demand on heatlng and coollng systems-

o
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‘temperature .from -that ins'ide.,_Solmgfe_xpErts feel that the. present tode : S -
*standards regarding ventilation are excessive for. the purposes of. heatth I o
and .comfort and ' that significant energy savings ‘could be realized by e
'refducmg these requirements. Most current ventilation' standards are set kT
r’_'eiifb_itrarily"blecéiOSe- there hai):en little scientific study of the relation- - B

ship between ventilation ratd and fuman response. The General Services .. . -
-Adinistration is"currently st

- In th\absence of better data, the Nationaf Bureau of: Standards has.
issied thelf llowing ventifation gui'délin'es';_:;'."f : N '

dying this relati?nshj_p' and .results"w‘itlf‘bg"'._' N

. Ox-;/'"ge'n Su_pply:;-..'...L;..,‘....v,;.-...............ﬁ._."l ...... 3_C'FM/p_erson SR ' R
++ Cafeterias ...........,...... e 10-12.CFM/person -~ .. = : ' '

Smdkin-‘g.A_reas ........... et 25:4OGFM/r3erson'- S S . )

-d','Odor'Go’ntrol...-.....f ...... Wi s, S°CFM/person. e S

© > - Toilet Exhéps_t.."..-..u...'."L'.......'..-.....-_10-15 éi-r;changés per hour : . S ‘

- - - _ . ol

= Carridors.......... e e 2 air'changes per-hour

3 The National Bureay of Standards estimates that ‘a reduction up to:
30-50 pércent of the energy required for heating'and 15-20 percent of
‘that' required for . air C(')n'di't'io’hihg can be achieved -by .-'adjustii]g__,-;-the,"
Yentilation level 'tézog'cupanc-y,‘ 7 This means varying independently the
véntilation air flow in different sectors of the building. Of coursé, when
outdoor air temperatures are mild, energy use can be reduced by relying
moge on_outdoor-air and less on mechanical ‘codling and heating, Other
factors, such as solar penetration through:windows; also affect the load

{

on#teating-and cedling systems..

the exteriorisyrface area is glass. Solaf tra
’wi,ndow‘.s._.-;ic'fétéi}q_nts for a.significant pgiti
sunmer."Over :80 percent .of the solF
plate. window penetrates inte-the :buildin
ordinary ‘plate” glass to conduct’’ heat: is
well-insulated- walls, windows also, Begome a“sour
weathér. ¢ . _ cEe -'_'l'_;__..\._,', ’
Several design measures - can minimize. these”

at*loss in cold

-

can reduce solar gain during the cooling season, bt should be removed
duri'ng".v'_th'e.-he‘ating season.-For more-advice: on- wiridows and other glass

isadvantages. Shading  ~ | ‘5%:

surfacés, contact one of the inforfﬁatib_r'i.;sour:cg§r_b¢’low:

BRI ’

.. Ceiter for Building Technology:
'Natjonal Bureau of Standaréé':f :
.-U.S. Department of Commerce,:

¢ -Washington, D.C. 20234 ;
.301) 921-3637 -\
. I‘VI"r.-]Q'hn T.Malarky " BER B
" Market' M anageg—Residential Constraction ‘
. PPG Industries, Inc. &, ;""" : .
. 1-Gatéway Geptepss /0 5,0
‘Pittsburgh; Pehnéyivania 15222 £

‘4. The 'thi-r"'d_:."' 'ro_a‘ch'i.t_(:)‘f-'o'ptimizf‘ﬁg. energy use in bujlding heating and.
;ooling systems” is" to reclaim - heat “energy that . would “otherwise be -
vasted. All building systems generate heat from equipment in addition -
Gt for warming'the’ inig: 0 most cases this heat is exhausted tQ

e s .
" N L EE R A » .3' L
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L ) I n _ the out5|de and d|ss|pated There are met od$‘ however of capturlng this
. L e ‘heat and using it for supplementlpg the’ baslc heating system or for the .

“'ENERGY.CONSERVATION-A TECHNICAL GUIDE .-

: e o termmal reheat portion of the air condlt;onmg system.
o ’y S . The malor commercnally ‘avdilable: ‘:eait {’e’CQvery system is the heat
o o wheel (see Figure 4). A heatvwheel is’ packed wi’th aluminum or steel
mesh or a corrugated ashestos-type materlal. rabsorblng hot or coId a|r

oote

"apacnty 19" Heat wheels Cannot be used at aII however,
and intake ducts, are close together Thys, they*are most smtable in
burldmgs ‘which have central.exhaust systems. Anothe
. system the runaround system can accomplrsh miuch the, same effect as
_ _ " the heat wheel in® butldmgs ‘where' the exhaust and intdke; ducts’ are far_
S : , : ~apart < : ’l' Pa ‘ &-'” o
’ B S ¥l Careful consrderatldn Ahould be glven to mstalhng heat wheeIs in
i urldmgs which .are berné\enlarged or-renovated, bQCause heat’ wheels

-

=
v

%y

;-.\*-., -
- : »g;.&'_.';‘ ncrease the. ef‘fectwenesﬁﬁﬂ exnstmg heatmg and coollng pIants Their
Y ; ' use may eliminate the esslty of- addmg, new, heating and cooling -
e e ) - i équipmeng, thus saving b}oth energy and’ mqney For additional mfo.rma-
. ~ tion on: heat wheels and mtt\’:}:r heat recovery devrces, write.or phon"e the.
e . - '_'foll_ownng corporations: fi L - B
h ‘ : meg C‘GJPOF&IIO!& ‘ N L [
o O '_f,Drvrslon Aero- Flow By ics, ‘
PR ol Llnden New ]el’sey;:d' Tt
. Ey ‘;ﬁ . v 1“

(201 486- 7400

:(
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<

.Flgure a. ‘HOW A HEAT WHEEL '»r _‘ '?
exhauist and intake ductsph

o~
°

YL

- EXHAUST AR -

any eXlstlng ventllatlon systems when the
ration, the: wheeI surface is cooled and

dehumldlfled as it rotates 4 / ust & H’ ar, The surface then rotates across the-hot, .
R .- . . moist fresh-ajr supplv airstream an rbs heat and n 5 to 90 per cent of the normally wasted
T “ - cooling eﬂerg? 'in the exhaust airs{is i esh air supply. In winter the heat wheel
0 ¢ absorbs heat and molsture frdﬁ‘t ‘the’® Steeam ; it-to the fresh air. supply Up'to- 90 peri

~"cent of the normally wasted exhausf
(Courtesy of Wlng Corporatron)

FRIC "
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at and humldtfy the . fresh alrtsuppliy L
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: Managero ‘Market Development S b»- S et
" The Trari¢ Company ER T

3600 Pammel Creek Road
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(608) 782-8000 i B g £

K Another example of waste heat recovery is the uttlrzatront of .h_ea -
from the_ lrghtrng system for space héating.2® This can be: accomphs ed-.
- by, usmg 2 lighting fixture provided with slots, through whrch\return arr :
' .:drawn ntothe cellmg plenuih. The air picks up. heat dissipated. from the.
o '.Iamp, reirémg the temperature of the ceiling pIenum Th:s plenum air ‘theid
"can be: used for heating the/perlmeter, zones - of,the ‘urldrng, or-in the ¥
'sum.m:erfi' can be vented to the outsrde thus reducmg the coolrng load: /-

. This articularly important “feature 'singk *ifi  some- commercial -~ . . . R :
059 percent of the coolrng Ioad ts due to- Ilghtrng 2LThE -~ ST
1@ir cdn be used effectrvely also” in the terminal. reheat ' L T
ot d|t|on|ng systems. Anotheradvantage is that fluores- I .
perate’:more efficiently .at Iqw‘er stemperatures. Fluorescent o "-_.'-.l ? Y
'_ Lires: ‘pumps for recoverlng Irght-generated heat are . '. S T .
Cially avallable and gan': be' installed in ‘pews -or in exrstmg BT -’
- bmldrngs" Dekisionis regardung installatjon of7¢ me'-t--fo_r recovering: Lo e - .
“the heéat of light " must: be made for a partrcular' v ,ane archrtec- o Lo
tural dnd ‘engineering firm: - . oK K N ‘ . B
The casts of purchasrng and rnstallrng these energ {0} ition. : - o .
.. devices will %ary from buildjng: 0 building dependlng onthe’xo hehts T BRSO
’ "-'fand modrfrcatrons required fo make the equipment compa ible:w hithe t._ I T

xisting HVAC system. The heat " recovery: equrpment- Lile
¢dn- be. added to exustrng burldrngs ag ‘well as rnstal:led’_n Wb ,I'drngs
o The' economlc feas;l’,ulrty of installing heat recove'ry Sy tems‘depends on

mdwrdual bulidrng aracterlstrcs, IocaI fueI costs and lo,cal clrmatrc

conditions.’ Computer T S e
such installations. : o ’ 'f" CT P PR
'The fourth' method:of conservrng energy in bublrc burldrngs is"to R PRI
rnstltute more. eff; v.e-equrpment maintenance: procedures A coordi- . .- o T S
nated- program of 'pr%{/entlve ‘maintenance for HVAC systems: can have a . ' ' -
¢ ~srgn|f|c'ant rmpact on the" energy requrrements of offlce b;ut[drngs. SQr_n_e( I
measures to be included are: X e Lo RS A

‘,.

.. . S A S [

® " Check automatic co;nbustlon control systems Co N e
Glean heat transfer: surfaces and backﬂ"’_éh plpes perrodlcally AT o RN L

.Change air- filters. perrodrcally : S T '

Check excess: air in boiter operatrons

“Minimize. the Iével of termrnal reheat

L. e Check steam traps for Ieaks

B

,Many offrce burldlngs consume far mQre energy than necessary o ST L
because operatlng personriel are’ not - acquainted with ‘the | de5|gn _‘ o T
. capabrlltres of their: bmldlngs Consu?trng engineers who - desrgn HVAC. . ¢ o '
systemy often do not transmi’t necessary mformatron to, the’ operators S S
Q : PR BT ) Lot . ) g

Aruitoxt provided by Eic:

PO
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Sometimes, as a building changes hands, it passes from one set of
operators to another

De5|gners should be requured to. provude an
operating gunde With eqch bulldlng system ‘For more information on the
energy conservatlon aspects of bUIIdlng‘b\eatmg and-cooling systems call

.'or write the ‘General Services. Administration, an agen} of the federal R

government, at the address below:

“Mr.MS: Bl_ack-lstone
-Public Buildings Service -
- General Services Administration
~-18th and F:Streets, N.W.
- Washington, D.C. 20405
(202) 3436117

For addltlonal |nformat|on on energy conservatlon in heatlng,
ventuatlng, and air condltlonlng systéms_in general, please refer to the -

»

N .

" AlA- Research Corporation’s £nergy Conservation in Building Design (see”

bibliography reference 29), the ASHRAE (American Society of Heating,
Refngeratmg and Air-Conditioning Engineers) Handbook of Fundamen-
tals,y and other handbooks. Copies-of ‘these and other materials on this
top1c can be obtained by contacting the following sou;ces v

Amerlcan Soc1ety of Heatlng, Refrigerating .
‘and A|r-Cond|t|on|ng Englneers Inc

345 E. 47th Street .

New York, New York 10017

(212) 752-6800

- AIA Research Corporatlon
1735 New York Avenue, N. W«
Washington, D.C. 20006

' (202) 785-8778

.

With the exception of heatlng, ventllatlon and -air condltlonlng, hghtlng
' systems use more energy in buildings than any ‘other feature. Also, in'a -

typical offige bulldlng, lighting 'systems account for one-fo‘rth to

two-thirds of the gooling load in hot weather. The National Bureau of
Standards suggests’ that the demand for Ilghtlng could be cut by at least "

%15 percent in most buildings by implementing:some basic recommenda-v

~the selection of lighting" equlpment

.

tions developed by ‘the Illuminating Engineering’ Society.?? These

recgihmendations apply to the design of Ilghtlng for new construction,
and: renovatlon operatlon and
m:untenance of existing lighting systems :

Design //ghtmg for the expected act/wt’y nghtmg Ievels shouI@ be
adjusted for. specuflc tasks. There’ should be a capability to relocate or .
alter lighting equlpment when and where chan,ges in the use of space
aré antucupated ' i~ ' .
Provide - flexibility. /n the contro/ of //ght/ng l')se separate and
convem‘ent smtchmg or dimming dévicés for areas that have différent
use’ patterns. 1t is always more economtcal to- tdrn. of f incaridekeent
hght‘lng when a worklng Qpﬁce is unoccupied. Where off- ;lme is more
- than a few minutes, fluorescent .and. other hlgh-Jnten5|ty lighting
- shoud be turnCd off too." In areas where adequate daylighting is -
available; photoelectrlc dystems can be tsed to. control>glectfic
. lighting" and take ddw ntage of natural lighting. In buulqlngs that-do
not - i‘)rowde for sepaﬁate switching, it may -be de51|4ble to |nstaII~/ .

swm:hes 41
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"3';--. Use the rgost eff/C/ent light seurce appropr/ate to each applicatiors

“"The efflclency of different sources of light is: measured in light”
' output ‘(lumens) per unit_ of electrical, input (watts). Table 2 shows "’

- the relative eff|¢:|enC|es of various light soyrtes. Note, in general that
‘with hlgher véat(age energy efficiency lﬁ"reases -even among light
sources of the s&me’ type Tablle 3. LH'ustr'tes the annual pnergy and

-.'_.computed cost sa-vmgs forvSpecnfgg eiam' hg. dbportunltles m offices,
" industrial plants and stores;—— - - : .

. f|n|shes reflect a greater proportion of available Ilght which reduces
r © the draln on electricity used for lighting, - ; " :
' 5. Reep lighting equipment clean and .in good work/ng cond/t/on Wlth

" illumination at no increase in cost or energy conSumptlon Here arg
the sumple rules of a good lighting maintenance program:* %,

.. 47

Table 2 COMPARATIVE LIGHT SOURCE EFF-lCl‘E;ﬁuﬁﬁi;;%; :

. . N

o A L . . Lumens to -
Light type - s _ Desp’ription‘ . “watts ratio - -
i Inc,andescent ..... D 40-watt general servuce , 11t 1
Incandescent =............. - 1000-watt general service- - 22101 )
- Fluorescent ....,..... +-.1. 2 24inch cool white - R 50to 1’
Mercury vapor~........... .5 4 400-watt phosphor coated mercury "5_0 to 1 :
.. Mercuryvapor ........... .. 1000-watt.phosphor- coated mercury - 65101 -
- Fluorescent ....... e ‘ -2 48-inch cool white™ T 70 to 1
Metal halide .............. + 400-watt metal halide ‘ . T 75101
Metal halide ............... 1000-watt metal halide *+ ;85101
.Sodluxh vapor RO ST '-400-watt'high-pressﬁ?é';gq;'&ium . 100 to 1

P n e

Table 3 RELAMPING OPPYR

¢ Previous I'arrl\pj‘ng R Changed to
Office Iamps}(2700 hrs. per yr.) . et . ' ’ Lo B
~ " 1.300-watt incandescent .".." 1 100-watt rfiercury'vapor $14,58' . (486 kwh)

2 100-watt incandeséent '

7 150-watt'inca'ndesc'ent : 1 150- watt sodlum vapor . $70.80" (2360 kwh)

lnd'imhal lamyps (3000 hrs per yr.) : .
.1 300-watt |n0}ndescent - '2'40-watt fluorescent *$18.69 1 (623 kwh)

1-10000-watt incandescent . 2 215-watt fluorescent $48.51 . (1617 kwh)

'3 300-watt incandescent ... . 1'250-watt solfium vapor ~ $54.18 (1806 kwh)

Store lamps (330Q:h¥s; per yra ¢4 - ' . :

\. 1300-watt incandescent ... 2 40-watt fiuoresgent $20.55 - (685 kwh)
3" 1 200-watt incandescant
- 2 200-watt incandesceli

B SOU?ICE Oﬂlce of Con’servmlon and Environment L;ghnng and Therma/ ‘Qperatlons
" (Washingtdh, D:C.: Federal Energy Admiflistration, 1974), p. 8, .
Q "All costs afe figured at 3 ce\;_ts per kwh. Thé a‘pual savings lnclude normal ballast loss

. Use lighter f&mshes on ce///ngs wa//s ﬂoors, and furn/sh/ngs nghter'. '

‘good maintenance you -can ‘get ‘up to 50 percent acbdltlonal :

140-watt flliorescefit ~,  $1200 (400 kwh) -

1 100-wati mercury vapor- $ 7,92, (264 kwh)*
1 1751watt' mercury, vapor. $20. 10, (670 kwh)

«




ENERGY CONSERVATION—-A T}E_CHNchL' GUIDE
R X ’ B : . T T /‘~
R I (a) Replace ‘burned out Iamps |mmed|ately o T

Coo RS (bd Use lamps that are rated for the voltage in lise.. R

I T A(c) Be sure fluarescent lamps operate at a-cool ambient temperature.’
e . e __.:(d) Keep lamps and luminaires clean. Repamt them when reflec-

~ tances fall below their recommended values.*
. - (e) When.you remove fluorescent lamps, from fixtures to reduce light -~
S S S level, disconnett the power to the ballast or you will have done
- ' - o ) - only 80 percent of what youthought you-dfd. :

* Post instructions coverlng operation and malntenance You. may have

" the’ greatest system in the world, but unless you- communicate |ts
features to tyh}/users yodr efficiency will suffer,

.

Accordlng tg the American Institute of Arthitects Research Corpora-
. tron -reducrng footcandle levels by one-third .can reduce the energy
IR ' ' i _ "consumptlon of Irghtlng systems by as much as 90 percent (This is based
o ' ' “on an enpgineering study by Dubin-Mindell-Bloome Associates’ in. New -
York ) Lighting in the United States is -usually measu?ed in footcandles’
. _ with a standard. light ' meter. However; the IIIumlnatmg Engineering
P . ¢ Society (IES), which  recommends llghtlng standards, has recently™
: - -+ -« introduced Equivalent Sphere |llumination_ (ESI) as & new measure of
", T effectlve lighting. The ESl iis essentlaIIy agIare-free footcandle. o
= o . . There are no nationally accepted standard€ for lighting levels in
- , R buuldmgs The minimum stand@rd suggesteg by ‘the IES, 140-125
' o " footcandles” (FC), has- been. criticized "for -being, unnecessarrly hlgh
L o "Therefore severdl™sets of recommendatlons are tited to provide gwdance
‘ ' . O ad]ustmg Irghtmg levels. Table 4 shows Federal Energy Admlnustratlpn
" - guidelines for rﬂummatlon levels in offices and institutional buildings.

R " Tkese recommended levels are based on’ a’year- Iong study by the
Y ~ General Services Admlmstratlon in federal ~office . buuldmgs Tests
Do . conducted since the 1950s ‘have sHown that reading ‘does not-improve
' N . above 30 FC, and a recent NSF(RANNJ: sponsored study of ‘New York
' ;.. City public schools has reported that there. is no correlation between

. _  higher Ilght levels and educational achievement. : :
oo T The Grumman Aerospace Corporation reduced lighting levels in |ts
[ * offiges from the range of 140- 160 FC to 70- 110 FC, secretaries were able

-

- SR jT_abl'eA RECOMME/NDED MAXIMUM LIGH,TIN.G“LE'VEL_S

- T P Footcandle : o <
Do .- .. Task orarea” \ s . levels " How measured- .

- Hallways or corridors .. .. .‘;.' ........ coo 10%5 '-'Measured average, _

' . - . C ' * rhinimum 1 footcandle

-Work and urculatlon areas surroundlng T '-\ S
workstations . ........... ... ... 305 Measured average -

" “Normal offlce work,_ such as r dlng and e :
writing (o_n task only), store dhelves,

’!

R ’ and géneral display areas ...... .....  B0*10 Measured at work station

o I "Prolonged office work which is somewhat _ - I,
N _ - difficujt \fsually (ontaskonly) ,.....  75% 15 . Measured at work station .

, R ' , : Prolonged offace work which is vnsually ' - -
‘ ’ ; ~ . difficult and crmcal in nature {on _ AR o,
task only) Cheee P A 111 1.20 Measured 'at work station

v : . -
. o " SOURCE: Office of Conservation ™ and Envnronment L/ght/ng and Thermal Operat/ons
Q - . S ) .(Washmgton D.C.; Fedaral Energv Admmistratlon 1974) #p: 6.
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to read and type at the lower |IIum|nat|on wnthout ‘trouble. The

.electr:rclty consumptron for lighting was consequently reduced from 5

watts per square foot to.2.5 watts per square foot. s
* For more . mformatron on energy conservation opportunities. in

. building lighting systems, -refer to Lighting .and Thermal -Operations

A comprehensive energy conservation checklist for existing"public Checklist

~

_the approprlateness and potential effectrveness of each measure. Some .
. measures vary accordrng to:geographic area or climate. Others vary with

+

' _Operat/ons .

“or intéract with each other. Some of the. medsures are new, while otE;vers
-, may aIready be covered by local bulldlng and  health codes.
]UFISdICtIOn should aIways seek the opinion of a professronal englneer or
'archrtcct - ' .

(blbllography reference 18). The- foIIowrng contacts are aIso suggested "

;‘Mr Frank Coda =~ . * - ‘e

Illuminating Englneerlng Society
- 345 East 47th Street .

* New York, New York 1001 7 _
_(212)7526800 R R
Mr. Willard S. Cahill |
Lamp Division
Gerieral. Electrrc Corporatlon
Nela Park—No. 4452 .
_'Cleveland Ohio 441 12
(216) 266- 2207 '

~Mr.B.T. Grlmore -
. ~ Westinghouse EIectrrc Corporatlon -
+ .- Lamp Division
.. 1 Westinghouse Plaza
"~ . Bloomfield, New Jersey 07003

bU|Id|ngs is-presented below! Each ]urlsdlctlon ‘must determine. for itself

respect to building.design and condition.-Some cause secondary effects

N
.

" occupied. o

® Heat bujldings to no more than 60° F when unoccupred

e . Cool bu\dmgs to no less than 78° Fv the summer when

* - occupied,
-® Do not cool burldrngs in the summer when they are unoccupred

. ® Schedule morning start-up in the winter so that buﬂdmgs are at-
63° F when occupants arrlve and warm up to 68° over the first’

. hour. : e

-

.l. Limit precoolrng start-up «in ‘the - mornrng to give burldlng§ a}.

temperature of 5°°F less than the outdoor tem‘perature or 80° F,
whichever is hlgher : N

[ ] CIose outdoon air dampers for the first hour. of- occupancy-

whenever outdoor air has to be crther heated or cooled. - |
® Close outddor air dampers :for ‘the last hour of ‘occupancy
. whenever outdoor air has to be elther heated or coolcd

work day

ach -

L Heat buildings to- no more than 68 F |n the winter when :

. Turn off hcatlng or ‘cooling 30° m|nutes before the end of the

PR, | e

r
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\&eas requiring a hlgher Ioad of a:@shness :

ENERGY-CONSERVATION—A TECHNICAL GUIDE * -

A .
- Close outdoor air danipers for 10 r"ni,nutes"'jn_.e_‘/ery_-fhou'r. This,

however, may be impractical if the ta_sk rQstt be performed v

manually.

'Alfow reIatlve humidity to vary naturaIIy bet#8en 20 percent -
-and 65. percent ’
" Use cool” hight alr'to flush bu|Id|ngs in the summer

Light buildings. only when they.are occupled

“Turn off unneedegl’hghts if consistent.with saﬁety consrderatlons .

Schedule cleaning-and maintena
when daylight is available and suffi
‘Draw drapes over windows, or ¢

e for normal working hours or-
ient for .this task.
e thermal shutters when

v dayllght is not available and when the buitding j is unoccupled

"Use economizer: cycle whenever waste heat” ‘cannot-be used. or

s

-, stored. G S

Do hot start the building’s vent|Iat|on fans unt|I mid- mo,rnlng
Shut off toilet exhaust systems where natural ventllatron IS

.

--adequate-for odor control. o , C
- Reduce freskair intake to building ventllatlon systems.

Run air conditioning.equipment only on really. hot days; open
.windows for necessary- cooling on other days, if possrble '
Ventilate storage and" utility spaces with.exhaust; dir from.,othet

..v; 1.

corr|dors as in offlces. .
_Ban’ smoklng m publi reas: Ry
“intake can be reduced,« W S

N ' o C ‘ . ® Turn off" I|ghts heat and a|r cond|t|on|ng in storerooms and'
: ' . .. closets. : :
-4 : ® Remove every third quorescent lamp (and baIIast) from'ceiling
y o B fixtures and diminish light in hallways to a minimum footcandle '
' » level, if consistent with safety and codes *
et e N CIose of@‘unoccupled spaces and turn off the heat.
s - _ L TR . - :
. - _Main_tenance Mequres T . )
) . Ma|nta|n equnpment‘properly to retain “‘as new’ efflc:ency _
‘ : _ , - ® Clean airfilters on a regular maintenance schedule. =~ - -
S e L o . ® Cleah light fixtures a change lamps on a regular ma|ntenance-- :
} '  schedule to maintain desired lighting Ievels. -
; ® [mprove malntenance practices to prevent energy loss due to '
" .o : .. -leaks of steam and hot water, scale formation ,and corrosion, etc.
’ N \Inspect clean, and adjust boulcrs and heat|ng furnaces at Ieast_-. _
" © once a. year ‘to |nsure that they are operatlng at maxumum. l
: . , i efflclency R s e
N ‘ Edu'cati'ona/Measures . _ o .
e o " e

ERIC 7 e

Aruitoxt provided by Eic:

R . T R air condltlolfllng equipment is in service..
.

Improve the operation of bu|Id|ngs through an. operator educa-
tion ptogram. : o
Educate pe(sonnel to keep-windows closcd when the heatmg or."

Educate. personnel to draw draperles and bIlnds in: unoccupued '
rooms and offlces B : S Y "

.
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_‘L.ouwaost‘Measurés (Pa ybatk withi_n 2 )_’ears ) :

‘e |nstall automatlc door closers where appropriate. : S
® Install permanent . or temporary storm wmdows in all exustlng
~_buildings. In some Cases storm- wmdows of glass (or plastic) may
L. be installed on the inside of the exustmg glass panels Thls is
- practical for colder climates, primarily, * P D
° Weatherstrlp and caulk all buildings. f __f S e
® . Install exterior solar shadlng devices.” " '

H/gher-Cost Measures .

.. Convert arge bwldmgs to dlstrlct heatmg The energy savings are
' partlcularly impressive when the steam is derived from power‘
plant turbine generators.

5 Construct vestibules: at main entrances o) there quI be a double
set of doors to: prevent hot and cold air loss,

The meastires in this checklist- were compiled by the FederaI Energy
Admlnlstratlon and aII inquiries pertaining to them should be directed
‘to that agency . - ; | - o

' ] " Dr. MaxmeSawtz-, S T s
Federal Energy Administration e
Office of Energy Conservation and Envuronment

" . Ben Franklin Station L . ' Lo

Washington, D.C. 20461 e
(2_02)96‘1'-8665'_‘ - f -

[Aruitoxt provided by exic [

) Cover steam and hot water plpes wnth |nsuIat|ng materlal B \5 4
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varlous eneragy saving features will be evaluahd

&

Q

The latest anaIysls of th f feder‘al reVenue shanng mon,
that -state and local gOVernments fiave channeled much of thésex_

into. capltai expendltures such as.new buildings: The. Iarge number ot hew ;

:public,buildings now in the pIanmng stage presents m opportunity
for incorporating energy conservation “features into t§¢ tle igns of these
structures Many of these.features must be mclude’d‘fa’ d_gs-;gn tompo-.

nents ‘since- they would be difficult or impossible to ria(tr figinto existing .

bmldungs -New buildings also offer opportunltles to app’fy new -energy
technologles such as solar energy equipment and total energy systems. .
The potentlal payoffs are much hlgher for new constr @n than for
“existing buuldlngs The -American’ Institute; of' Ar‘chl cts Research
Corporation estimates that the potentlal-e'?‘i‘ergyf sz?vg.ngs n-

~designed new buuldlngs may be’ as hlgh a$;50 percen '
conventlonal burldlngs23 L. gﬂ‘ 3

Ma'ncbester ;

.-buildings- currently being deslgned for
Hampshlre and Saginaw, Mrchlgan ‘as- ¢

" offer. state.and logal. governments a chance - to?:s ]
conservatlon measures work in practice befor spendm& thet
dollars on sumrlar ventures. Both buildings are. ex‘

by late - 1975 Flgure 5 shows an artist’s conceptlon',fo
buuldlng '

less energy- than other bmldmgs of- comparable-"
tion.2* Three general . conserggtlon pnncuples W
de5|gns o . ~ _‘.‘;,,

.® One large - bUIIdlng is more energy efflcnent' 1
smaIIer bqlldlngs

Aruitoxt provided by Eic:

o edera'.offlce Federal Office Bulldmgs Desxgn i
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: , N _ o ] o '. Flgures FEDERAL QFFICE BUILDING SAGINAW MICHIGAN The Iarge .
. v o c .. . solar coflectors will provide all the domestic hot 'water heating'and up
' A ST - to 70 per. cent of the space heating requirements of this burldlng

S (Courtesy of U.S. General Services Admlmstratlon)

e e e Buildings should be' so ‘situated with ‘respect to sum, wind, -and.
’ - . topography .that the effects of-heat and cold will be:minimized.

-General features weré adopted to reduce heat loss. The lowest office
roors are. directly. over the basement to avoid floor exposure to outside
_ weather extremes. The thermal conductivity: of the wallﬁﬁ)'o—ﬁ'ﬁm first -
floors of these" burldmgs is 0,06 BTUs, perfhour pe q'uare foot per .
degree Fahrenheit as opposed to.the normal 0 24.-+.0172; In ‘addition, the '
exterior wall mass is designed to be 1 00 pounds per; square foot rnstead_ '
‘of the normal 10 to 30 pounds per square foot for - curtain waII i
constructlon in order to obtain optimum thermal performance
The outside -air ventilating systems: em_ploy two innovations. Both
_demonstration buildings -will - use - ecofromizers (except when heat
ecovery is employed) to regulate ventilation when' the: outside air
S _ temperature -falls within'a ‘specified range. Economlzers are ventilating’
i © " devices that use ‘cool outdoor air- to offset heat ‘gains inside buildings.
‘ - Also, variable volume boxes wrll bé used to regulate air flow in branches‘ .
from the - main distribution supply duéts. Variable volume systems
R S oper’ate at a -constant temperature and regulate the amount of .air.
- ~supplied to any. room_ or space in. accordance with lts coollng '
requrrements : ’ -
. : The heatrng and coolrng systems are desugned to demon‘strate several .
- - ST heatures In one building, closed: loop water-to-air heat pumps (descrrbed
PO S in Chapter- V) will transfer warmth or coolness from one building zane to

_ " day erI be stored in'a large insulated hot water tank and used later at - '
. night for heating, Still another. rnnovatron is-the ose of centraI chillers at’
"+ ... - night, when the electric demand is relatively low, to generate chilled

- .+ " water and Store ityin an msulated tank for coolrng the burldrng durrng its -
S . next occup|ed perrod . . . o o

Aruitoxt provided by Eic:

another as requrred In both buildings waste heat generated during the"
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, Domestlc hot water -and most of the’ space heatlng requlrements are - "'. '
expected t0 be. met by utilizing .solar energy..Both the Saginaw and LT
" Manchester offlce bulldlngs will employ flat- plate solar collector" systems. - S
‘The prmclpal windoéw design features of these two bu:ldlngs work to -
minimize the solar load duggpg the summer and to maxumf'ze it'during the
. winter. The basic strateg is to. keep the nUmber ‘of windows ‘at a
minimum and-'to utilize double glazing to minimize. heat loss and
mflltratlon There will be no windows in the north -walls of either e
buuldmg, and- windows. on"the other three sides will be I|m|ted to no o e =

. more than 15 percent of the wall areas. - : C
In add|t|on to the use of .converitional window shades the burldlngs . e
feature two kinds -of architectural features for\creemng out direct 7 -

summer sunlight—side fins (vertlcal prolectrons between windows) and
overhangs (hornzontal pr01ec ons between wmdows) Flgure 6iillustrates o
“a building whicH uses overhangs and side fins. - U
Another method- of reducing. undesired sofar transmission through '
windows is the use of heat- absorbmg or reflecting glass and sunscreens,
" or a more recent innovation, reflective metallic coating. This kind of
glass can block out any desnred amount of solar lightand heat. Combined ‘ L :
wnth double glazmg, reflective” metallic wmdows keep heat outside’ when . o -
coollng is desired. Reflective glasiscan reduce interior heat gain by as Jn A o
_much as 50fpercent compared with clear.glass. AIthough thevinitial cost =~ —

is @mewhat hlgher than for regular glass the reductlon in coollng costs S = )

L . . . 3 v'”

Coe . . e et I

B}

————wv oy SUMME'RSUNA'T'NOON - FEEEE

"WINTERSUN .« .. =~
AT NOON : SRR :

ﬁghre 6, SHADE PROJECTION OVERHANG Properly sized overhangs above
: _"." Y Q:ﬂ Q}:thﬂfa‘cmg windows can provide shading from drrec sunlight-in the
ey .3,§ummt~;r because the sun isthén;high in the sky. In Winter, however,

when the heat frbm drreot,sunhght is desired inside the building, the o " R - :
su,n’y r;ayti a[e not b] ed by the overhang,,because the sun is then S bt
SRy urtesy of lemg Systems Inc., Winters, Cal.) _

i . - .
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- . Jcan ‘more- than offset th|§*outlay “For example the desrgners of the .i»
Sy A “"Toledo Edison .Building found that use 0 ‘chromium- coated dual-wall - -
S e " '_ : lnsulatmg glass, which cost $122,000 more than -plate glass permitted
, g _ installation “'of  a smaller heatmg coollrig system Instaflatron of the -
e s smaller unit 'saved $123,000 in investment and resulted in 'yearly 7
' ‘ SRR operatlng cost savings of $40,000.2° Add|t|onal lnformatron regarding .
“these’ b@dmgs can be found in Energy Conservat/on Desrgn Guidelines ™
o i for Office. Bu//dmgs (see blblrographyreference 3) Also *contact L "
T e U MEM, S BIacklstone i
R ‘ © e Public Bulldrngs ‘Service s
e ..o - General Services Admrnlstratlon
A o ' Eighteenth and F Streets, N.W.-
Washington, D.C. 20405

S (2b2)3436117 -,,,“ R ]
: e ‘ - For more information concernlng archltects and consultlng englneers -
B ‘inyour area, contact: o . - : AR

Amerlcan Consultrng Engrneers Councnl S L
L 1155 Fifteenth St., N.W.. - S
T " .. Washington, D.C. 20005 o L -
S (202)296-1780 UL T s
‘ " One reason that so many buildings constructed by state and llocal L
P jurisdictions have not; utilized available energy-conserving technologles is’
the emphasis on. minimizing first costs implicit lrygovernment budgetrng
'systems. Very often the building ‘having Iower construction ‘cost uses -
e sugnlflcantly more energy and consequently ‘has a h|gher totaI cost over
' its economic. life ({called* Irfe-cycle cost) than a comparable building .-
"which is more e'xpensrve initially. To correct this situation and assure.
" that energy, costs are. taken into account when government buildings are
, _ - first desrgned several states (e.gy, California, Florida, New York, and _
I et Washlngton) have passed Ieglslatlon requiring I|fe -cycle cost analysis of -
T T all state-owned and assisted facilities (see Appendlx B for sample -
P legislation). .The 'U.S. Postal Service, Veterans Adminjstration, and -
RS " General Services Admlnlstratlon aIready requrre Ilfe cycIe costlng of thelr
burldlngs : < -
Solar Energy Applrcatlons The Iargest energy- consummg functlon in bulldlngs is heatrng and cooling , .
L for comfort conditioning. Solar.energy is the source that has the most. '*
“‘}-v- SN ‘immediate "potential for cutting down. on_the amount.of, petroleurp’
o S "o needed to provrde comfort,condltlonlng While e sting’ bulldmgs can’be’
s X B . modified to utilize solar energy, most experts agree that ‘the: requ|red _
o L N hardware can be. best mtegratgd into-new construction. Solar energy is ©
s N 1 [¢) Ionger a faraway. dream but an idea whose time has'.come. The severe
' shor.tage of fuels has created renewed publrc interest in this energy form
-and has greatly acceIerated the development of soIar energy technologles _
and productlon of solar energy equlpment State and locaI governments '
are advised to consider |ncorporat|ng ‘solar energy’ equrpment into the
‘design of new bu|Id|ngs for the following reasons: :

L B SoIar energy systems can. 5|gn|f|cantly reduce the f055|l fuel -
: requrrements for water heatmg and space heat|ng -

® Solar energy is the earth s most abundant energy source and it is

‘ . _inexhaustible. - - - .

o .-, -.e Solar heatlng can provnde up to 80 percent og the energy;; for._.

_ ST e e e = heatm a'byilding in a city such’ as Washlngton c.2e

ERIC -~ =+ . 0 e o heatiigdbildingin aclty such as Wast ,




C e d : ' P
- ® Solar energy can be utilized 10 st sections of the country—the " & - - - ¢ A
more severe the Heating reguitéments; the more economical s . AT
. use begomes, * o e :
~® :Solar’$ystems are becor g cosi-effective—the: iitialcost of the -
equipment will soon be ‘mare: h repaid in.erIfsavifri’?g'sfb'ver'the
~life of the building.” - w3 - - S
® Utifization of solar. energy in' public buildings can demonstrate ., =1
. . the practicality of this source and rfesult in a multiplier. effect in... .
' - the private sector. - L S

This type of energy 'system collects.and stores radiant heat from‘the.
- sun for use-in providing three buildifig sery es—watér_heating, space- -
. heating, and eventually space cooling. All three applicattoRs émploy a e,
" ffat-plate “solar. collector, a_heat storage, and_ﬁan”"éﬁf;&ff‘ heat sgpp}y R

»

capability, . . - o NEREE S
+". The collector intercepts and absorbs solar radiation. whigh raises the » o
; temperature” of a fluid=usually air, water, or some other heat transfer Coat
"liquid.- The “collector is fabricated. from black metal” or glass, usually _ ) A
_insulated underneath, and coveréd on top with one or more sheets of - T e T e
.window glass or-plastic to reduce radiation . The solar’energy trappéd on .~ } '
-the black surfacecauses the temperature of the collectqr to rise. This
Heat is removed by. the circulating fluid which is’then piped into a hot
water system to provide heat or into an absor“ptiOn chiller to provide
cooling. ('So'la"r-pOWered_ cooling is yhot-yet'_s_uffic'ien'tly, developed for
‘commercial apBIication. However, some experts believe that the’gbsta- . _ _
cles to’ widespread-use of solar refrigeration will be overcome- within five. S g
years.). - ST o : : D e
Even on winter.days, up to 50 percent of the sun’s energy can be - . . I

recovered at” temperatures between 90° and 130° F. However, overall' S
efficiencies .of 10 to. 20 percent dre more comman when transport losses . '

aare accounted for. Since solar radfation s greater when ‘the receiving *

surface is ‘more nearly perpendicular to- the sun’s rays, the flat-plate ~ _ o
collector js. usually faced toward the. equator.and tilted, It has -been - -. L B .
"determined that tilting the collector plate at an angle.egual to the . : . e C
latitude plus 10.degrees provides optimal solar absorption. Déviations'of =~ =~ - e

as much as,15° from the south-facing orientation have little effect on. -

performance. | - - T BT

SFhe heat storage system works by raising the temp'er-‘_éture of iqéfn_t ' . B
substances such as water or-rocks,.or by reversible chemical reactions, * . IERE T
Most systems use water stored in a tank, usudlly in. the basement.” A~ 4 '
pump returns.the water.to the collector. When air is.the heat transfer - s, ,
‘medium, storage-is provided. by bins of 'smalll' rocks. Since- the heat |, -7 g
.'_Efzi"p.e'icity of rocks is less than that of water, the volume.of rocks required v '
to “store an equivalent amount’ of heat is about three times as great as.
that; of water. Heated ajr from-the solar collector is circulated’ through
the rocks by means;iof a blower, which retuins the a'ir to the collector for - .
feheating. The major problems of heat storage by hot water.or rocks are
the,"large ‘volume and weight and " the "cost of tanks and thermal . '
insulation. The maximum temperature achieved.is about 150° F. . Yoo
Several types of flat-plate solar cotlectors are - being ‘tested in " - N

residential, commercial, and. public buildings. The National Science. - )
Foundation, which has-been. responsible for coordinating federal solar .
research and development, is howvsponsoring"sev_eral'reﬁscarch projectsto . -
O _uate. the economics, feasibility, and e_ffe‘ctiv_ene'ss‘_sflyarious”solar, .

ERIC o

. o Cigd
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' coIIector systems Unfortunateky, thert\ls not yet su%ﬁc:ent expe'le
“with- these technologues to permit- a: ctear-»chme f one: over"';__‘other
Nevertheless, solaf energy- technology appears to:b Icommg into,its owr
-PPG In\dustrles recently became thé, ajo'r u.s.: companyv. : o
manufacture and market soIar coIIector.-systems on a nat|onW|de basls
“The state - of Indlana ‘already -offers real estate tax deductlons to_
,encourage citizens: tq_use solar energy systems27 and Vlrglma Cah-
‘ O ~ ‘fornia, and Arizona are considering similar-tax incentives.” ® . Three solar :
R R LR 'energy démonstratlon pro;ects wi h*srgmﬁcant |mpI|cat|on' for stafe and

e ocal governments are discussed below. - '.‘ﬁ" >, - '

S ’ _The General Services ‘Ea:w[;aho federal offrce burldmg pro;ect .
i Mlchlgan' |ncor-p0rated m“to.t € bunldmg design the latest, ' '
-art soIar energy technologles' AY mentuoned’.tn?the prevnous

 Mr. M S BIacklst ne"- _'
. Public Burldlngs Service -
R /General Servrces Admmlstratlon Ed

.‘ L " Elghteenth and F: Streets N. W ' '_ } SR
) : F .&/ o \F _ Washmgton D.C.' 20405 -, .
L e g 202)343-6117

o o The Natlonal Science’ Foundatlon is- sponsgrlng a very mterestlng
o “solar-energy "demonstration in four publi¢ schdcﬂs Jocated in Warrenton
Sl Vrrglnla Boston Massachusetts, Oss;o‘-’"

-

oo e : , ‘-“"‘-'f ;}?he Tlmonlum Elementary Schob ,,ln'BaItlmore County prov1desa I
L o gﬁod case: study of theapplication o solar energy to public ‘building .
construction. Like’ many schools in the United States, it is basically a-

_ - one-story construction with window walls on one side of each room. The
co0 .. " central classroom wing of the-three-wing ‘building was selacted for -the
.+ 7. demonstration (see -Figure -7). The central wing .is_heated *by a . Ei
~‘conventional 0|I -fired boiler. Since the soIar energy heatlng system uses °

hot water ‘as a heat transfer medlum a special hot water d|str|but|on
_ system as well as speCIaI forced-air : convection heaters *had _to be ."
" “installed in the central wing. Buildings which_ aIready have.. hot water:
. -space’ cond|t|on|ng systems -can be more eaSIIy adapted to soIar 5pace :

oL \ . _ . '__'-:.condltronmg “The. major system cqmponents are 180 solar collector -
.+ . = . - - . panels, a,1500Q-gallon hot. water. storage fank, .the hot water room.
. ’ S ._heatmg system and automitic controlé. An absorptlon chiller is being -
: LT ..« considered by .the designer to provnde soIar-assrsted air- condltlonmg
' -durmg the summer.. . : BRSNS

o The solar coIIector paneIs are arranged in ten rows runnlng east—west ‘
: 'across the roof, which’ runs north-south: Each panel has a 28-square foot’ o
'nsurface which is tilted. at’ a“45°.angle facing: south. A steel support
_-structure fresting on the: present steel ‘1" bqams on the east and west
\51des of the school takes ‘all wind and snow_.Ioads without’ putfing any..
eaddltmnal load -ortithe présent roof. The panels consist_of a bIackened
alummum ‘base. covered with two Iayers ‘of 'high- strength glass. The' gIass\- _
‘ Iayers are" separated: by an. ahgmnum honeycomb structure, Since the
LT panels for thls demonstratlon were constructed by hand they zare L

. . — "; .
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" NEW PYBLIC BUILDINGS -

Flgure 7. SOLAR COL] E‘C’FORS These solar collector pane,ls , r_nstalled 0n.'f
'_ " 'the Tlmonlum Elementary School in Baltimore’ Colmty, Maryland ‘as
\\part of .a demonstratlon pro;ect sponsored by - the NSF* Research
Ap\ﬁed to National- Needs (RANN) program. Panels arg’ ‘constructed.
- from: bJackened aluminum and glass.. (Courtesy of AAI Corporatron
Baltlmore Maryland) CE e : LA

e

" . . i .

. . I

. g-
vz

'na urafly far more expenswe than had they been mass produced The.-. )
- cost of materlals “alone used for the: panels was $18; per square foot;’ If"
‘materials were - ordered in suffrcrent quantltles and - mass prodhctlon )
techmques used, some ‘experts estimate that. producmg panels may be :

“reduced to as I|tt|e as $~4 per square foot.2% The: ar collector panels aré.
“the ma]or expense i thIS system. (PPG Industries is. about to. -mar
solar coIIector paneIs in" the prme range. of $6-’J.‘o $_7 20 per squar_

%. Figure 8 ustrates the basrc operatjon: of the
system Cold

_vstorage tank whlch ls"l' cated outsrde the wm

g Hot wat,er from the"' p
, f |nter10r forced-air . conve'_'c' { e T e
’syst‘efm and retwrns to the bottom the tank This flow is controlled by = - - o Gy TR AT
separate room thermostats Whe‘n_,-the storage dank temperature . falls" . - P L AT SO
below a requlred heatlng Ievel ‘the main steam heatlng system-is turned S
.on. automattcalfy o, supplement the solar- heatlng system: The’ automatrc_._'-' S I A
contr,qls alsd stant up - “the. pump when the temperature of the collector e C
nanels'rs 18° F hrgher than the water at the top of the'tank:. .7 L ' S

JAruntoxt provided by exic I8
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' < shown in’ Flgure 7. Water is pump’ed from. the bottom of the insulate

L V- : through the panels and abSorblng their heat; it runs lnto the top of the

" ENERGY CONSERVATION=ATECHNICAL GUIDE .

{ - INsuLATED - COLLECTORS = 1 yeat| -
| .+ WATER-PIPES =0\

"HEAT FROM HOT WATER:

WM

T ( N L SCHOO'L w0
STORAGE™ o -'- . ROOM s
v 'TANK - — © HOT WATER o f

IRt RAD1ATOR

" 'Bijires, HOW A SOLAR HEATING SYSTEM WORKS: This. schematic:
© - drawing: shows’ how sQIar Energy,. is used to heat the Tlmonlum School

" water. storage tank to the tap gf the collector panels After passing

tank The schoolroom is heated by conventlonal radlators through .
which hot water is- ccrculated (Courtesy of AAI Corporatlon“ .
Balfimore, Maryland) . .,'_-- o o -. o :

LA
L

" The 15,000-gallon storage tank has suffncnen‘t capacnty to heat the

o school far’ four days. and mghts when the'sun is not shlnlng Most of the W
'heatmg load is at ‘night .when the Ilghts are turned off and the buuldmg is -
_ unoccupled At. nlghr‘ﬁd, on weekends the temperature is allowed to
. drop:to- 65 F. Heat comes on early enough each school -day to bring’ the o

temperature to 68° F. by the t|me the students and teachers arrive.
The overall energy efficiency of th|s solar heatmg S)/stem L 3 about 40‘ .

percent This means that 46 percent. of the- solar energy strnkmg the ,
coll'ectors can” be delivered -

eat to'the classrooms This’ efflcuency can
Be- lmproved by -using glass v lt better-transmussuon -emission characterls- ’

. tcs. Still, the systemﬁatlsfles moré'than. half o_f -the heatmg requnrements‘ =

‘ '3ven in wmter months as. shown below I .
o '_.'*NOVember S ,' S e _.1 e S .. 105%
o Degember L L e e 50%
- f-a’ﬁuary . , AR [ A Y TR ¢ 42%.-
‘February’ e I PRI Geeio 94%
"March e 160%

The Tlmomumq school demonstratnon is srgmfrcant to, smte and Iocal‘ ;
governments becatse it shows the’ technlcal feasnbnllty of retroflttlng an: .
exnstmg public 5m|dmg for sotar energy utlllzatlon m a relatlvely short‘."; '
tlme-two months from: desugn to operatlon T e T

N T N T b
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~ Anothes mnovanvc pr0|ect is a munlelpally endorsed dcmonst:anon .
in CoIorado Springs, CoIorado This' dcmonstrauor\)ls intended to © - . ¥

promote sofar energy use ‘in, private homes. Colorado Springs began to S

search: for an allernate energy source when thc natural gas supply used . . P

for heating homes in the refiion became severgly restricted. Becausc the » = - Do
0k . 83§ consumption ‘rate .began to .eéxceed the capacuty -of known gas o
¥ °rescrves the gas utility, wh|ch |s» owned by t.he city, - declarcd a’ \
moratorium of “flew gas connectionts’ ; . '_
® fo enable the’ dommunutyJ.to .contir uc burldlng homes ‘the Iocal :
government the mayor, the’ Coiorado H ne Builders A»ssoclanon the '
American  Institute of Archltects and mtercsl cli%ens from a variety, , .
‘of orgamzallons .agreed to promole a solar eq‘grgy demonstration. Thc Co. o
city -of Colorado Sprrngsl_;‘._helped to. arganjze. the nonprofit- Phoenix " . .
Carpofation "to sponsor lhe construction, of 3' solar-heated home (see” )
) H’gure9) This is the first: mstance of direct mu‘n|C|paI rnvoIvement in the R k .
N sporfsorshlp ofas?‘ar energy demionstration. .. ~ - o A

L")

. G .
s - RS o i . 3
. . . . . . . . - . . . - . .

C

of mteres Sifizens, ‘with the encouragement and ;upport of the city ‘government. Frnaﬁcral support for
" o the msfru ¥ {é}&‘bn of the solar sVstem ‘and data’ analysis is belng provrded through NSF s Research
. % ? Appl:ed to Natronal Needs (RANN) program (Cqurt y of Phoemx of Colqrado Sprrngs Ing,)) B
3 i i,
~J ‘e Ty

e TR ST LI

Arurroc povided vy i R e . A . . . R ST

-

Frgure 9 SOLAh HOUSE Thrs solar house whrch has solar collector panels in the roof was burlﬁny the Phoenrx:~ .
- Corpo:atron. ]'he Corporatron is a nonprofnt entrty established i |n Colorado Sprmgs Colorado by a grpup
3.
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A ~ ’ ' [T 0‘_ The demqpstnatron-house is a two -story str%ure wrth 2, 200 square

2 TN < " teet -of fibor spaee. The solar heating system consists of a flat-plate

i S A wollector which is intégrated into the roof structure and.a hot water
FO o -.v . ® . storage gfanke |t uses a- heat-transfer medium called DowtRerm '} in =

s @' . W dgtilfed. water to transfer heat.from the“collectors to thé:storage tank.

Y @ .. & - Dowtherm JJs a, noncorrpsrve heat transfer qurd Wwith excellent stability, -

e L m ’00° F to 575 F: An air-to-air heat pump supplements the solar;

F L t\‘v o, . heatlng sys“tem andyrqudes coalmg in the summer. . PR

R : SR - * Tddommercially fabrrcaged aluminum collector Jplates, which make

I T A » ¢ 'up gpe side oFthe roof, are: covered with two sheets. of tempered glass.

' o _ ’ e ° Glizing frames for, the collectors are. built locally. The aIumrnum plates-
e are separated Rom the interior of the roof by three inches of fiberglass
I e .insulatio¥. The collectors cost $3.88 per square foot to burkﬂ whrch s

oo e oL * less expe.nsrve than self-contained. collectors. . -

T S A . PhoeniX of Colorado Sprrngs ‘Inc., hasthe cooperatron of _local

' ’ : v banks, home builders’ associations, the Amertcan Institute of Archntects _

ST Sk ang the,, Natronal Soclet,y of Professlonal Engrneers It is sponsorrng B

o T :‘_._programs to foster consumer acceptance of solar hom@s as well as to

oo ot examn\e the legal implications and economlcs of solar hea'tlng Insurance )

) - e comp,ames and mortgage- institutions arg belng educated in order to garn o

R T ey ' - their acceptance of solar: heated homes. - ’ o S

S ~~. The Colorado Spnn demonstrat|on is slgnlflcant for two reasons. ‘
. N : Frrst it is an outstandlni example of lpcal governmental action to ease a
BUICRE Vpubllc hardshlp caused by the energy shortage, and second, it, shows the: v

A . 7T extent'-to which the private sector must. become rnvoIved in order to-

w © o imake soIar Energy areality,» L o
® 7 2 The National Science Foundation’s RANN program is sponsormg a

e SRR demongtratloﬁrof a combired solar heat|ng and e.oolmg System in: -Santa.

. S . Clara, ‘California: "This demonstratron invotves - the design of a-solar

) ' T collector” system’” “whfeh is to prqynde 75 percent of the heatrng and.

. ° . . cooling requirements’ of the newly de5|gned 27,000-squiare-foot Santa
' : _Clara Communlty Cen‘teruAuerIary energy will be supplred by a gas frred
? - boiler.”. -~ . A
.. The solar coUector ea is 6500 square feet. The cooli g syste?ﬁ
S .+ consists of thrée 25-ton ab,sorptlon water ch|IIers which' are, operated
. directly by using heated water (at 230° F) from the tx)IIectors Inthe
summer the chilled. water.is stored in a 50,000-gallon insulated tank and -

T “cireulated through fan coil heat exchanger units"throughout the burldmg

. o ' o " . when co‘olmg is desired. Durmg the heatmg season, hot water is stored in
‘ a0 sy a 10 000-gallon thermal reservoir and pumped through the fan-coil units .

) e as required. The Santa Clara Center is to have automagtcaILy controlled

. . "y pumps and row drvrdrng valves: so that the system can "provide heatlng .

' C _.and coobing to different. parts of the."building s:multaneously Solxr
_ . . energy supplied by the coIIEctor will furnish 65 percerit of the energy
- - R " demar?d at “maximum’’ summer conditions and 84»percent of the annual ™ .

RS
?

v _"; : T heatmg and h(gtwater needs of the commuynity- center.
_ P e ™ For more’ specifig mfoyhtatron onithe applications of soIar energy to
: A e ' 'publ,rc bunl‘dnngs as weII as to resndences contact R .
‘ - _‘_"’!: - '0. ‘ © M, Raymond H. Flslds ' ' o _
: AR R W Dlrector .Public Technology Pro;ects _ _ -
o o " National Science Foundatron P A
Lo TR 4 - 1800-G Street, N-W. Ty L g UL
o . [ N _Washrngton D.C. 20550 I :
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'-__Mr R.R. Lewchuk ProlectManager .
_Glass Division,’ New Pro;ect Development |
"PPG lndustrles lncorpOrated i

. 1Gateway Center - ~ - e
. Pittsburgh, Pennsyl»an|a15222 . e
o (412)4342645 T 1L T
'.’AAICorporatlon- ) : . o o R e
'POBox6767 C oL
'Baltlmore Maryland 2]204 . ' ' N . ’
.(301)666 1400 .
Mr. John Mockovcuak Jr P E. T :
Deputy Director, Energy Programs ® S : ';‘
. Energy Systems Division = - ' ' I
: Grumman Aerospace Corporatlon .
.+ Plant #30 -
' Bethp!age New York 11714 L R [
'(516)5753785 s : e R S
Solar Heatlng and Coollng Demonstratlon Pro;eCt . [ v
U.S. Department of Houslng and Urban Development ,‘ . o
.~ Room 8158 ~ .. ol e e S
'Washlngton D:C.20410 % .~ - [ L A
o 'Phoemx(ol’*Colorado Sprrngs Inc (The Phoenlx Corporatlon) ' " EI
3020 N: El Paso : ‘
P.O.Box 724Q .. .. -, -
.-Colorado Springs; ‘Colorado 80933 R S S
(303)633 2633 oo : e Ce 0 e
, The Solar Heatlng ahd Coollng Demonstratlon Act. of l974 (Publlc T
‘baw 93-409) appropriated $ 5 million-over the next five years to. provude e
or-the development and demonstratlon of soIar heatlng systems for use = " 1.
in residéftial dwéllings and: commercial bU|ld|ngs The‘brovrsrons of this
. act, which is to expedtte the wrdespread commereial application of solar -
_ 'heatlng and cooling technologies, will be admlnlstered by the Natlonal .
-Aeronautics and Space Admlnlstratlon the Department of" HOUsrng and ‘o
Urban Developmcnt the Department of Defense and the Nat|onal
Bureau-of- Standards oo , Lo :
Solar. energy’ seems to of’fer promlsc s an alternatlve energy source.
.- available in the near term. Nevertheless the potentlal user is well advised o

to weigh both ‘the advantages and dlsadvantages There are several
_d|sadvantages F|rst "the. initial. COsts -are hlgher than for. con'ventlonal
'heatlng and coolln’g systems. These “‘extra” costs include -the solar
‘collectors" storage tank plumblng, pumps, and installation. Second, an
alternative energy source ‘such as- gas, -oil; or eIectr|C|ty is réquired to

" back.upthe solar qonditlonlng system when an extended period of .
- “cloudy - weather exhausts’ the’ storage ; o acaty Thrs alternate ‘system =
involves additional equupment materlal and installation cost§'DTh|rd
solaf, energy ‘systems could pOSslbly reqwre “building code and Iand use
zonmg ~changes Zomng changes would be requured for ‘instance, to
-protect the’ sun space of’ a bulldlng from shadlng by other bui ings. Th|s
could present a difficult problem Qor central \buslness districts. Fourth,
solar energy hardware Tepresents relatlvely new’ technologles and,
consequently, component servige . lrfetlmes are not vyet. ‘known.- Atso,
‘serviting. couId be a problem Flfth soIar coIIectors may cause structural

. v o “ S "t i o ‘
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F
deslgn and aesthetic probIems Professlonal archttectural or engtneertng'

.- services are required. IR

Additional research and development is now- be|ng sponsored by the
- National Science .Foundation and the U. S Department of’ Housing and
Urban Devclopment to overcome some. of these obstacles to the
wrdespread use of. soIar heating systems D . .
Installing’ soJar energy devrces is- one way -of. supplementmg the use of
fossil fuels for hot water and space heating and cooling, but utilization .of

the most efficient sources of electrical power must aIso be a major .

pIanmng con,stderatron State, county; and city glvernments should look

intg the economics of IocaIlzed power generation for meettng the -

eIectrrclty heeds: of large publlc ‘and institutional bulldlngs, partlcularly '
~those_that may- be located some "distance from a central power station.
Localized generation snmply ‘means. on-site_electric power generation for
a partrcular burldlng -or cIuster of buildings.~One method of providing
localized power generatton ‘that is more energy- eff|c|ent than conven-
-tional fossil-fuel plants is through utlltzatlon of a- totaI energy system“
.(see Figure 10). - : - ,
A total energy system prowdes eIectrrcaI power hot water heating,

and "air cond|t|on|ng by recovering waste heat' from the electric generat-

ing pIant In a gas-turbine generator plint, the exhaust gases Mass ‘through-

. a 'waste heat bonler which’ extracts their energy to heat Water or to .

-produce steam at low or medtum pressures Ina gasolme or diesel-engine

generatlng plarit; both the engine-jacket cool|ng water- and hot exhaust -~ -
gases pass through,a heat exchanger which heats water or produces low-. -

prcssure steam In this way, total energy systems are capable of extract-
ing over 60 percent-of the potenttaIIy available energy from. fuel, whereas

- standard ‘electric generation plants extract-only 4Q percent at: ‘best.3 !

‘Total energy plants are best: 'suited for meeting energy needs at loca: -
t|ons reIatlver far removed frqm a .central - .power station where- the
“energy: demand is reIatlver constant. The heattng, cooIlng, and electric-
ity requwemenfs of the bunldmgs served by total energy systems must. be
~well-balanced, both in quantity and time. Maintenance costs per I\tlowatt
hour are generaIIy htghérffor this type of - pIant but if the choice is
_between expagding- ce'ntraI plant capacity or constracting a total energy-'
plant, the latter usually represents a smaller capital ifivestment.- S

Southern Callforma Edlson pas successfuIIy mutegrated totaI energy'.'

_ systems into -its reglonaI POWEr- network. The electric utility company .

|nstaIIs, operates, and maintains- .total energy’ p|ant§, for selected cu :
-tomers. Thése customers. use the hot water and steam produccd byﬁ__ '
total energy power plant for domestic hot. water,’ §pace heatrng,

chillers.) EIectrtc power def|c|enc|es or excesses arﬁ: a

: regtonal power network. ThlS arrangement solves maug' nance probl ms
{ for the customer. v % :

Jersey City, New- fersey, is 0perat|ng a, Iarge scaIe tota] energy fac|I|ty

- with funding from the U.S. Dep tment of Housmg and L{rban Develop-

ment. This pIant serves a compldx of five apartment bulldmgs,.an ofﬂcc
~buu|d|ng, and an eIementary school. Electrtc power, space, .heating, air

: jcondrtronmg, and domestic hot water are provrded by the plant. The

~ compleX+ connected to the utility network of the Public: Serwce Elec-
. tric and ‘Gas Company - onIy,for emergency power. ,Supplementary boilers
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- GENERATION
LOSSES 66%

TRANSMISSION AND
DISTRIBUTI@N LOSSES 8%

© -

>

- CONVENTIONAL POWER GENERATION

A

* GENERATION LOSSES 30%

* DISTRIBUTION LOSSES

NEGLIGIBLE..
N |
. ".V.T,I.HEAT. . ABSORPTION CHILLER HEATING. *
RECOVERY COOLING
- DEVICES — —
. . ) I
POWER =

ENERGY UTILIZATION '

26%

ISR
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. ENERGY UTILIZATION

O

70% - -

i

GENERATOR

Flgure 10 CONVENTIONAL VS TOTAL ENERGY POWER GENE RATION. This illustration compares two ways -

Lot
e

TOTAL ENERGY}OWER GENERATION

0a

e e of dellverlng eIectrlc power toa burldlng—by a conventional central power station with transm|ss|on lines
" "~ and: by -a total i energy system. The total energy system has over twrce the energy utilization effrcrenCy
because most of the * ‘waste heat” from the engine generators is recovered for'use in heating and coohng

. the building. In central station power ‘systems, generatlon losses as well as transmission and distribution .

L } losses are not recovered (Courtesy of us. Department of Housrng and Urban Development)

o

3 provrde hot- water when the electrrc power demand is 50 Iow that too"

‘little waste heat is generated.

The major .components of the totaI energy pIant are’ frve dlesel
- engine-driven generators each with heat recovery mufflers and heat ex- -
changers, two supplementary boilers, and two absorption. chillers. The
~diesel engines burn #2 low-sulfur oil so there is no need for pollution ==~
' control equrpment The five generators together have a peak capacity of
three megawatts One of the generators is. mtende}fas a standby:. - o
. A total-energy plant compares favorably. with conventional power-‘

~and heatlng -plants. As stated above, in a total energy plant, ovef 60., '

percent of the energy input can be utllrzed as either electricity, heat, or
_ coolmg ‘The electrrc pd)wer output of a conventronal ;:S\gr pIant is at

EKC

wll Toxt Provided by ERIC
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. - v

L , _ best 40 percent of the energy lnput Conventronal heat|ng plants gener-
e C —ally havfe peak efficiencies of hibout 70 to 80 percent, Cost comparisons
.. (,, S e - are dlfﬁcult to make between total energy plants and conventional elec- .

C tric power or heating -plants.. However, in the Jersey. Clty plant it is
believed that the cost of electricity, heating, and cooling is constderably .
‘less than would have been-the cdse if these energy needs had been met
through the ‘electric utility and a separate heatrng plant.? 31 7

tlons are present: - flrst when a’ s|ngle developer or public agency:.
nstruc-ts, owns »and operates a large high-density housrng development :
off] -omplex 'second,,when difficulties. aregncounteredin
] l'“power stations or in expandrng :Mng stations; -
Yi: stable balance exrsts among demands for

prlmary dr‘awl;ﬁc,

L I generally burn’. 0" For more specrfrc

‘Mr. ]erry Le|ghton ' ‘. " . ‘
N DlVlS|0n of Community Development Research ;
us. Department of Houslng and Urban Development" o
"451-7thStreetSW Lo

A S

.~ = Washingon, D.C. 20410 - S R

St o (202)7556878 .
Sl Gamae: Korobkrn Caloger Inc. LT
o . B : R 205 West Wacker Drlve ' ‘ N v . . ‘
W1 . Chicago, illincis 60806 - T e ST L
-»_--(312)6.41-59'88- ER R R ST,

Do S . ‘Checklist * Most of the ener;gy conservatron measures presented below were com-
N e 27 piled ‘by the Office of Energy Conservation of the Féderals Energy
S "* .- - - Administration and published in the Congressional Record on October- -
30, 1973. Others arg recommendatrons contained“in- Energy Conserva—:‘

) _ ,' - lices Adrmnlstratlon “Again; the effectrveness of .any ome measure will:
. - _.depend on the building type, size, inténded .use; climatic region, and’

Total energy systems become vnable alternatives when four condl-‘-'j

't/on Design Gurde/mgs for Office Buildings issued by the General Serv- ,_.- A

. other factors. Architects and. consulting engrneers must assess; the appro- .

. : o . burldrngs T L e
- . o ‘ ) o s o . ﬁ . .
’ ' L /n/t/a/ DeS/gn Consrderat/ons S

I : e Orlent burldrngs SO as to mrnlmrze solar heat load |n the summer )
' S ~.and exposure to cold winds in the.wrnter _ '
. Orre@t rectangular buddings so as. to optimize the wrndow area
: ex'posed to solar rad|at|on (maxnmlze or minimize dependrng on
, regional climate). 7 : : e
, % . e Build partially below grade and employ carth berms to reduce )
. ~ solar Ioads and transm|ss|on Iosses : '
: 0~"Or|ent new buildings to. take advantage of eX|st|ng bU|ld|ngs and _
" trees -as shields against. excessrve solar heat ga|n in the. summer
and coId wind in the wrnter Co

60 G

T priateness-of each measure in the process of: plann|ng and deslgnlng newl'_"' R
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_ summerttme shadmg
® - Plast deciduous ‘trees and-vines- on the south and west-sid qf".

e -

buildings to prowde protective shade agamst summer su
"-Deslgn burldmgs for mu‘]trple uses. For example,'

1 ; destred
. cond|t|ons for alI but the 5 percent of the tlme dunng Whlch”the

- . weather -exceeds ‘design. COHdItIOI’lS (25 percenti has',been the'.
common ‘design limit. This_has resulted |n deslgnlhg., d

. excessive size and lower effmency’) g
e Havc the bu|ld|ng arch|tect heLp scl -

: ‘ Gondl ‘ons' in’ mode;ate Weather .
f thE.Nor’Lh ym n|m|ze the number of wrndows lnttalled m--_

o added to the bulldlng S
L Do not mstall electmc r'c5|stance he
- >

..va

'_o.

_'fuIl load. more of the tlme unQdutar boHe
v " than asmgle large Boiler QQeratmg avpartial load. . '
L Reduce p|p|n frlcthn and pumpmg pt‘)wer rEqurrements by

. Situate bulldlngs so that na.tural screens shleld doorways from" ~"
.- -the wind on the nofth’ or wst face of the building: " Lo
KE Requ|re central heattng and cqolJng in desrgns for new: bu:ldmgs

~ " since central systems are more.gff;crent than individual units. oL
~ ® _Avoid ferminal reheat systems unless- waste Heat s used in the © - -~
'" reheat 'loop Whlle they provrde good humtdlty controI |n air. -

ERIC: % e

Aruitoxt provided by Eic:
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) conditioned; buiIdings', they consume foss|I fucls durrng the
B - o ‘cooling cycIe . . -
o C e ® Sclect hot water heateu wrth hlgh effruency and msulatton‘.'
T " "having high thernial resistance (R valug).
et o L L4 _'Deslgn ‘buildings to make maximum use of nattk{I ITght year- o
- ‘ e . round, -consjstent wrth efforts to reducc heat flow through
o ' wmeWs . a : = %
. P ' ~ Design f|xtures for one Iarge bulb rather than' several smaqem[.
B e e HEEE - Opes, ' ; o
o ' . . T .o Choose quorcscent rather than*lncandescent Iamps. ‘ .
O - ' e L Use quorescent flxtures with long bulbs since these are more
B S thosé;with short bulbs. ' - - s 4
S o . ‘the ;‘,s'@ oty energy- |neff|c|ent "Iongltfe 'mcandescertf'
T Iamps Check the

‘ _ lumens per. watt” rating:*
. e ' . ®  Use lighter colors, for walls, -rugs,, draperres, and fprnrture to
L : . ~ -, reduce the amount of artificial Ilghtmg required.” "~ :
._O_QCut down the ‘lighting in - garages and parklngflots to an extent
; a compatlble w»th security. PR o

b 'tndow glass havmg dcslred heat refre,ctlng or,

o .hcat a‘bsorbr g _,,aracterls' ¢s.as appropriate. . )

e Weathcrstrlp and’ caulk’ where air infiltration s contrrbullng tor_f.'
* heat'loss {or adding to the cooling load in thé. summer) UL

.. 0 e Install demand limiters to- reduce the:peak: efeéfric load. If thls B
) o ' " "were done by all. large - power users, the eIectrrc utility. couId
’ - reduce the use. of meffucxent peaktng units. = - -

" e [nstall power- -factor. correctlon equipment, This is parttcularly
.i,-lmportant when eIectrxc motor§ consume a slgnlﬁcantportlon of "

[éctric energy in a building’ ¢ ' AR
{I“controls.to start up the heatrng pIant automaticai]y each
mornmg and shut it down -at night, with timers . ad|usted

o = [EE E o L automattcaliy in response to outsxde air temperature L
: S Moderate Cosz‘ Measures (5- Year Payback) L
_ : S ° Provude a separate temperature controI zone for each ofhce if
v B SRR R © 7 the buuldlng is eIectrtcaIIy heated. S
T ' C T R X Employ heat|ng and cooling energy storage systems to reduce
g - peak demands and improve overall efficiency.-
_ o : ° lnstaII solar hot water heaters. to Itghten the- Ioad on. eIectrlc or
} .gas- -fired hot water heaters. : Ce g
: o _ o .. Design buildings with.a vestibule or second set of doors at Iobby
VRN S entrances o reduce loss of heated or cooled air; :
' ' o L 0 ® *Use natural draft cooIr_g_towers in Ileu of mechanical draft

. towers.

. o - L . . X Lo N . - R R K - P .
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_PUBLIC VEHICLE
FLEET MANAGEMENT{-‘

Next to t}he operatlon anq malntenance of publlc bulldmg_ :
potentlal for-. energy conservatlon in state. and local gover ™

perattons 'that IWere most affected by the recent fuel shortag
Thts" sectt'n on’ publrc ﬂee

Many common -sense measures can’ be taken 'to conserve fueI in publlc{,-' v

fleet operatlons Several® matters -to |nvest1gate are -operator tralnlng,'

servrclng, vehlcle routing, vehicle |ob asslgnments and fuel allocation. -
. The vehrcle gperator shouId be trained to. be .conscious. of fuel -

, economy Mrnor eccentricities such as tapping the, _gas pedal can reduce’ . - ' o
‘fuel economy. .Driving with a steady foot is one: ‘of the best ways to T,

\, conserve fuel. The drrver should marntarn a steady speed foraslongas . - . B
trafflc cond|t|0ns perm|t because varying speed by five miles per hour = L e
can reduce’ fuel ‘economy by as uch as 9- percent 34. Also operators .
“should never. gun a vehicle's engine to warm_ it up, since the automatrc' c Lo e

- choke feeds an extra- r|ch fuel mixture to the carburetor if the engineis B -
¢old. . Running -a coId engrne at too hlgh a speed is also extremely e YT s
damagmg to the englne : - T .

Itjs important to. agcelerate gradually from a stop, since. |ackrabb|t” o R N
starts can increase gasoline consumption by-as-much as 18 percent. High L e o "
speeds shouId also be avoided;.driving 70 miles per'hour. can-use about =
22 percent more- gasollne per-mile than driving at .50 miles per hour.?5. L
The driver. should not leave the engine idling when the vehicle is parked, ‘ : ST 3
except for diesel - -engines which should be rdled for several minutes. In . ,
fact, engines - should be turned off: .whenever - the vehicle "will " be . = - T Co R
motlonless for one minute or longer. One minute of |d||ng uses more fuel. ..+ 1 gt SCIPPR
than it takes to restart. the engme Air cond|t|oners should not be used IR
“unless absolutely needéd. ‘A car . -air cond]tloner drarns enough. englne . _ s , -
_ power to use aImost ope-and -2- half. gallons of gasolrne in each tankfut S o 395
RIC e

PAruroc povidsdoy cnic I
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. . o S, e N . . . .""
o A The vehiicle : operator shouId aIso be’ tralned -to_follow certain: _
' } R T S ebnservatron measures’ anng with regular servicing. The operator, should.
BT S ' . assurc .that tires -are kept fully inflated because the dfag caused by
J oo underlnflated tires -can -result in 4 decline - in* fuel econgmy of 6
e L ~ percent.>* Some tire manufacturers recommend lnflatlng tires by'ﬁbout
o S ' o ..four -pounds.over the normal inflation level {not to exceed. the |anat|on~
e o limit,.which is usually 32 psi for passenger vehicles). The operator should
o o ‘ “assure’ that the vehlcle is filled with the octAne- rated fuel recommended -
R by the manufactumr for obtlmal gasoline. e.conomy Also, the operator
. shouId be sure that the tank is not fllled to. the pornt of overflowrng

. 100 pounds of welgh' ‘fniles’ 'per
galIon ’ .
The- vehlcle dlspa- ' BOLVeE used

wafor each ]ob asslgnrﬁgn so ]obs should be COmbl_ne where posslble
' A smaIl Ilghtwelght veh|7 ns': and errands
jome short trlps
ransfer trallers sh.0uld be’ consldered for Iong hauI refuse disposal rUns
pr0v1ded that a system -of transfer stations and trallers is determlrled to
be more; economlcal than direct hauI byaa-Fe‘fuse coIIectlon truck.Short
trips. gener.ally consume ‘more: fue} ‘per. mile  than Ionger trips because a:
~told engine gets poorer fuel economy In-a test conducted by the Motor .
Vchlcle Manufacturers Association; a vehicle started cold and driven four
- milés, averaged eight miles per gaIIon The same vehicle started cold and
“driven, 15 miles” averaged .11 miles_per. gaIIon ¥8 Thus, IocaI governments
I shouId conslder comblnlng mspéctlon functlons such :as bu1|d|ng code
and’ fire prevention |nspect|ons F|naIIy,.vIocaI governments should- -
c0ns|der the use of veh|cIe rout|ng programs’ to:eliminate unnecessary .
‘dlstance traveled for ]obs such #as .refuse. coIIectlon street sweeplng,
xllbrary bookmobtle services, ‘and school bus services. o
L - iPublic TechnoIogy, Inc., is deveIoptnlg a Refuse Vehicle Dlstrlc.tlng
el ',Program and Routing- Procedure designed to minimize the total distance
ST e “traveled by refuse collection - vehicles. The user. determines the total -
: . ¢ number of coIIectlon districts into. which he desires to- divide the.
ERCIE ]urlsdlctlon Us|ng information . obta|ned from a. road map-and po'ﬁula-
C - tion d|str|but|on data; the Refuse" Vehlcle Districting Program (@
computer program) determines. the conflguratlon of the most compact
‘ ‘set. of collection - districts.. ‘Assigning one truek. to. each district ‘will -
oL equallze the "work Ioad among all collection trucks. Once\ collection -
o ' ~districts are determlned the routlng procedure is used for selecting the _
S 7 .. best.route to-.cover all the..streets -within. each district. ‘Routes "are =~
RRR ' , '.'constructed by "using a_ simple manuaI procedure that ellmlnates
3 S Co "'unnecessary retracing. Thus “the - Iength of each coIIectlon route is
- : innlmlzed A training program -is .being . devsloped to. assist. IocaI
& government ‘personnel ip using the . DISU’ICtlng Program and Routlng
: technlque Figure 11 illustrates one type of vehicle routing pattern. s
. -+International Buslness Machlnes Corporation has ‘developed a vehlcle‘, '
o schedullng program that can-be used to determlne routes and schedules _
. ' - AR flor .school Buses. The program analyzes a .network; representlng the '
A _'-' potentlal calling points, by" computlng either. actual or approximate "3
Lo R | ' distances -between all “points,, It- then produces - scheduIes that meet
o P S .various restrictions, such s route time, speed and vehlcle capacity. The )
T R . prO‘gram then comblnes servuce p0|nts into routes that minimize totaI " *‘

- . LR AR e . R . .. " O ' AIRAPEN
. A T LI S0 : p
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Flgure 11 COLLECTION VEHICL.E ROUTING The objectlve Qf rmproved‘
vehlcle routrng is to mlnlmlze travel distance and. delay times for a_

: collectlon vehicle such as a school bus or Trefuse ‘truck, thus using- - -

4 less gasolme or- diesel fuel In the’ routlng pattern rllustrated above SR S -

S _ collectlon 5 made from both sides 'of a one:way’ street durlng the B, ' AR ;"*"f -

" pass.. For wrge or. bilsy one- way: streéts |t is. necessary to loap. back * S L

" to the upper”end and; make. a strarght pass down the other.side. -~ S N

'(Courtesy ofU S Envtronmental Protectron Agency) Lo R B L E

i

travel dlstance For more’ mformatlon about the Vehrcie Schedullng AR ot ;
Program Extended contact:: e , : S o

. Mr. Robert Kennedy o | ‘ N e
International Business Machines Corporatron R PR PR S
.»Crosslndustry Support Center - .. T T . .
1133 Mestchester Ave. = . UL ST P PR S SN PR
WhltePIalns,NnYt10604 Lo Tk et T
(914)696- 3700 . R S s B - -
State and local” governments should prep‘are contlngency aIIocatlon < & S
plans for both gasolme and. dlesel fuels. In additior; several |ur|sd|ct|ons L ST Lo
have found it desirable to’ centralize all fuel purchasmg and distribution - o R
_under-one department such as finance;. purchasing,..or general services. " R R N
Fuel consumptron records should be mamtamed for each vehicleand by g S
each department or. function. (see Figure 12). The mformatlon .requrred"'-_,'.-v", Co N
for calculatlng fuel economy for each vehrcle can, eas;ly be obtained at” -
the pump WeII malntamed fueI management recordstcan a|d in'the .

o
e
'
N
i
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"* ENERGY;CONSERVATION

. GAS ‘AND OIL RECORD
ST auRsAu OF MUNICIPAL eoulruenr —
g . Clly ol Mllwaukee :

Locatlon _,___g
;Oate . T

. Form ME-S -~ ] : i S -

Ay it T TICK [ MOTOR - | STICK o SRR T~ - R
R PLEASE. T ls FUELT L T Lol AUTO: | -ANTI N FEE
LA WRITE o T = — = - —] - TRANS || FREEZE" . . o
s t,' LEGIBLY GI_\SOLINE':‘ _ DIESEL FUEL - 'vﬂ_'MOTOR otL ] “‘)IST ol . FLUID . - ’ :
: VSTARTING ' || 7. - ] METER METER .°T METER METER. |- G
INVENTORY, - READING READING ) . RE ADING 'READING . . ‘ X TIME - T,
: = - — T N e e : R . 1SSUED -
V“_E_q_urip: No. ) Qtee |- Qts, |-~ . e, . Qts, i L |
h = o . R * . ; 1y ; v
& =as w0 T
..-_ NN . R H
L ) . § 4 . :
- . _ e 4 K e
i o 2 M - N -
» - | . ?
- L S - ’ L | - - . \
. ' vl ..
- . | R . .
NS PR N - ISR S . R ST
' S Y . MOBIE EQUIPMENT D
N : S e S R c .77 SERVICE STATION IssUEs =7~ ° ', . Lo
. . S R 1 | I R - . - THIS TICKET WILL BE DATA PROCESSEDI S
: LN | Eam =T, . O . ’ - ALL INFO, MUST BE COMPLHE CORRECT l\ lEGIlL! . o
- i bare: - 19 _ : Equip. No., . R L
- ING . EW BT v
- : . - - = \ CINE) T5NTea H* Accounting Only - Do Notuse - - - .
- - . . AMOQUNT UNIT- - "DESCRIPTION ¢ 14 emigE ¢ |4 AMOUNT -
- ) o .| Gol, Gosdline - Reg. Al e
.\ - B . - N . . e | Gal, do‘oﬁnon Prem.. B
C Ao R o | Gob. Disiel Fuet | ¢
- g — R B ’
* ‘] qn. mooroin-sae_c - [.D .
* . RN et . e “' o y -1 b, .r}u;-:.'cé.au . E -
X Qts. A:u'o. Yrum.‘!luid F 'A .
- < ’.- ‘| Gols. Kverotenn" ! Gr -
. 1 ) M b : ; ' . N . ) .-. ) Gu'h.. l."P.):vm L r H - l
. o : ‘ : - B - Qs hy&m‘t‘dic Qil - 3 2
) e o . R . - L v
R . ] K R B . . . T - Ps. Molylube (Chossis) K e
‘ Endlng P R N Bk ™ o
. ‘ B“l?!\ning - : . B N T
‘ g Meger_..& . ]. 155201 NN SR
Total Dishursed AN U p—, S - B
> s . . } _ - ) . )
-

Flgu;lké 12 GAS AND 0l R MONITOR ING Recordrng forms and fuel txckets such as these are’part of an equrpment
. management system By keeping track of how fuel and oil is consumed vehncle fleet ma'hagers have, I
‘ o e essentral |nformat|9n for.evaluating energy conservation measure’s for vehlcfe fleets (Courtesy of Dade Oy

o County, Florida, and the Clty oerlwaukee Wrsconsln) ; o I I
. e . __". - ._ ":‘, ) “‘ v ;.‘~~. . S

»se&ctlon of new. vehlcles and can be \used to provnde an mcentlve to
_ operators to ‘be ener’gy conscious' ‘in operat;lng vehlcles Each depart-~ R
" ment.or-function. should establlsh service prlorltles so that-less essentlal'-'
servnces can be cut back:in the event of fuel shortages,.For addmonai

Aruitoxt provided by Eic:
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lnformatlon on savmg gasolme ‘a brochure ent|tIed GSA T/'ps for. e Tt '
Conservmg Gasof/ne ‘can be obtamed by wrrtrng tor. T e

."‘-.Federal Supply Servrce T . R I K
. . General Services’ Admlnrstratlon B T R

18thand F Streets, N.W. = - wlor Ter o a0 T e Lo
.Washlngton DC 20406 o S T SRR e

’\

A vehucle preventrve malntenance prograrn offers severaI opportu,n|t|es to Velucle Mamtenance

fﬁ.'f save. gasoline, and dlese1 fuel A thaintenance check vith a turle-up. shouId L : g e
be’ performed oh. all’ vehtcles\every 10;000 miles and more frequently on = CGTe o
. those vehlcles that operate at. slow speeds or make frequent starts and j : B N P
I "stops} such ; as refuse collectlon vehicles: A" spark plug: m|sf|r|ng half’ the. S R

“time. can rediice, fuel. eCOUomy by about'7 percent 39" A vehicle ih'need * L ey

..of-a*tune-ug:. (new pomts and spark’ pIugs) miay, be- wastrng as'mirch.as 20 = T
- pereent of fts ‘Fiel - 'onsumptaon Similarly, filters and. poIIutlon\contr»oI e IR
devnces shoh1d bé. "checked regularl .. A-dirty"air. frlter can.cause’ as’ i e T e
asa 10 percent loss in fueI economy Based on fuel consumption records"' T S
: 6 \;ble fleet frianager - can easnly"" etermme the doILar cost’ of‘i S " '

The Publlc Technology, Inc Equrpment Management Sys‘tem erI'J‘ ey

prowde a computer—based program for monitoring e fuel consumptron' ST TS
ofall. motor ‘vehicles in a. |ur|sd|ct|0ns fleet. Gasoline" o diesel fuel . © e o TV
drspensed is: recorded along.. with. the vehlcle |dent|f|cat|on number and T e R

: m|Ieage The program"analyzes these data ‘50 -that average gas mlleage by . L IR RS
. vehicle class can-be ¢on lared ‘master record for each- vehlcle is created1 - - T _

‘\ which’ srgnals when’ mamtenan @.is requwed to s:gmfrcantly improve fuel o T e

g ecoriorfiy" By maintaining :a’ contmuous fuel: ‘consumption.record, the =~ I R
- program -permits. evaluatlon of gasoHne conservation. measures Also the:-

“information coIIected is - uSed to h'elp decnde when IS the best tlme td'f

' repIace a. partlcular vehlcle . o =
' State ‘and’ Iocal gOVernment ere'tv managers’ should coIIec
Iubrlcatlon oil as a’ conservatlon measure Many jurlsdrctrons have in:
past, been ' paying: prrvate c0ntractors to" haul it away " With- hrgh
petroIeum prices the - prcture has completely changed For’ example'
- contractor "was charging. Kansas City, Missouri; threé cents per gallon- |n
1973 to haul away waste Iubrlcatlon oil coIIected from: city.vehicles. The ..
. same contractor lS now paymg the city ‘one cent per gaIIon for the same '
oil: The petroleum shortage has. motuvated Amer|cans to search for new :
“uses:for a substance which-was once considered “waste: e

Industry is experimenting with the use. of recovered Iubrlcatlon orI in
the manufacture of asphalt - products As asphaIt prices have. been
cllmbmg, ‘this process should prove cost- effectlve The use of recovered. - .
“lubrication oil as a fueI supplement has been consldered Howevet, the'_'_ At
air. poIIutlon emussnons which have restilted-from ‘waste .oil combustion’: . AN

Mhave proven to be a potentral health hazard. Fan‘fax County, Vlrglnla
- for example,"ran an: experlment in ‘which’ recovered fubrication oil was"'_‘jf',_

. used as a- fuel supplement in the boulers of schooI bulldmgs After\.'._,_' a
measurmg the -lead emission IeveIs, the experlment concIuded that the * B
lead” represented a Iong term health hazard The experlment has been
termmated LT C o B

State’fand IocaI ~governments shoqu he alert for asny%ehlcle eqmpment Vehlcle Modlf'catlon and <
. mOdlflcatIOHS that promise to help conserve -gasoline-Gr d|eseI fuel. One” Replacement )
fuel conservmg measure is’ t,o useatratlers*WTtl‘r small vehches to’ handle ant R TS

ERIC v

Aruitoxt provided by Eic:
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o CET U e o L occasronal b|g load. In th|s way -the vehicle Wergkﬁt,ﬁrrng normal
TN v operation ;s mrmmlzed AIthough ‘use bf ddiak. ply’ ‘tites- has been. .
LM, -promoted as a gas-saving and Safety measur’e,Q fecent study~by the Law - *
-8 i Enforcement Standards. Laboratory of the National Bureau of S}anda‘rds.ra R
A 0T warns against: thelr use for. police: patrol cars. The study found that such- o
R ~ T tirest may - blow out’ at hlgh speeds, as:the: tire becomes overheated and”
S e o »“the rubber tread lets go of the-steel. beIts The NBS study. documents tWQ\'." :
LT M o deaths and another 20-hoffatal acerdents caused by“hrfh-speed bIowouts S
T~ e o radial pIy,tlres 40 thus, while tire replacement may. be a usefuI area, to
R PIM T consrder in. vehicle _modifications to conserve énergy .. the use of‘ steeI:\
N T radiats, in thh-speed vehicles is. notoadcvrsable Otherg% tas to investigate .
T 0T include Wabricants, air filters, carburetors, oil. filters,. exh%fst manlfolds
L L mufflers , spark plugs and pollutlon cont,rol equ1pment S
oL *** State -andglocal. governments should beg|n .to take energy conserva- -
_ . tion measures.mto account iny. pareparmg specufl ations- for replacemen"t.‘;' .
e equrpm’nt Asnew vehlcle with a lower gross- weght than another will get -
T ' better gasollne mrleage as &;gen;ral riles +Also, @ new vehicle with_ lower
T horsepqwer usu'ally will get better mlleage Vehlcles wrth Iawer axle-to-
wheel Fatids: generally get greater gasolrn‘e mlleage also, especrally if the -
vehlcles have automatlc transmlsslons. Ahlgher eng|ne compressuon ratio & " °.
PR glves |mproved fuel economy -a 10 percent mcrease saves somewhere' T
N e _' between 0.3 and 0.5 miles p gallorn Slmlfarly, , Iower engrne o
LR . dlsplacement prom|ses better-‘ec om;c—-a 10 percent decrease sales <
L e about 0:2 miles per gaIIon ar . For more mformatron about fuel econom’y
S e e new vehrcles contact B R SR L I

s
—1
HRNE

" Mr. Harry Weaver ': S A N S I T
“..-Motor Vehlcle Manufacturers Assocratlon SR R
"‘_j320 New Qenter Bulldmg g B v " R
* Detroit, Mrchrgan 48202 o Tt
: ’-':(313)8724311 BT G A A R SRR
L _:_The s Departmentsof Transportatron (DOT) is currently 9onduct-",
".ing ‘Teséarch into. methods. of - improving fyel economy in the.desigi of
- new | automobnles DOT’s- Automobrle Ener;gy Effn:lency Program Js,_';""-'
] "_‘_'.,studylng th% feaslblllty of" lean bu;mng engines,’ ._ata{ytrc burners
‘.transm\;ssron .lmprovements su'ch as four-speed arid. contlnupusly varlable
:'-.‘transmrssrons and: torque cbnverfer lockups. whlch redugcenfuel consump
a :.-}tlon dur|ng |dI|ng The Aerospace Corporatrd‘n |s$,test|ng a ﬁumber ofs o
- refrofit. devices that can be atfached to carburétors. to”improve- fuel. - -
_ '.':'economy Two state-of—the- eva uatlons by ~the ‘Arthur .D-; Little"- .
o -Company and- the Squthwest Reseapch IrYstltute are. scheduled for
"""’,?‘_publrcatlon dUr-rng 1975) For further mformatlon sabout the Department_. i
U of, Transpor'tatJon altemotive research program contact s S

. Dr.! Ralchard Strombotne R N
Office of Systems Englneerrng P
~Energy and Envitonmental Division .
~'Departmént’of. Transportatlon ARSI
' +400: Seventh Street; S.W. : .. v W _
L Washlngton D C. 20590 L et .
. ,."-,;’ RN PR ) T

] The Federal Energy Admlnlstratlon ‘has prepared some suggestrons for o
"achlevmg greater fueI economy in veh|cIe fleet operatlons State and T
Iocal governments should evaluate each suggestlon on |ts own merrts
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These conservatlon ttps appear- to' be technlcally and economl-,call‘y

~diesel engines), and to keep tires properly inflated.
®  Train drivers to avoid’ gunnlng the engine to warm lt up and to

av0|d “jacKrabbit” starts. - ' L ¢
IPTSC Co
‘.’/‘ . . K *
w " @
& ,
&
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)
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Aruitoxt provided by Eic:

. sound, but common’ sense should - determiné - their apphcatlbn in a -
."speclfl situation. Some measures could- require’a more detalled analysis -
“to mclcade such factors' as labor and equipment costs, fuel savings, and -
‘operating Ilfetlmes Pleas§ consult wutT1 the man'_ufacturers automotive R
éngineers. - s o o w "
‘® Conduct a.rnaintcnan'ee'check every”10,000 miles; more often for
. slow-moving vehicles or those making féequent starts ane stops '
- @ Use the air conditioner onIy when necessary
.. ® _Use the lightest vehicle appropriate for the job..
® Use subcompact vehicles when high iccelemtion is not requlred
® Collect waste lubricating 0|I for sale or reuse if a market foritis *
nearby. - ,
®  Combine |nspect|on teams to reduce the numberbf tnpsr /'&
® Buy diesel rather than gasolmépowered Vehicles, if appropriate! o
® Check factors contributing to improved fuel ecoromy such as .
. 'gross welght .engine displacement, axle ratio, and transmission
. ratio before purchasing new vehicles, o . - o
® ‘Centralize fuel purchasing and aIIocation.- o *
-® Plan the most efficient vehicle routing. - " T e
. ® Operate vehicles on the Iowest octane fueI con5|stent wrth' :
‘ performance S , s
® sRank. fuel consumlng services' so prlorltles are establlshed for e
perlods when fuel is scarce or unavailable.. - - ¥ T
~® ' Remove excess welght from vehicles. ' S
° Use -trailers to increase- veh|cIe .payloads when the- vehrcIe is
o occasuonally used to carry such “a" ioad but under normali'
operation would not need the carrying capacity; ¥ 4
___”“ Use waS'te oil for fueling ‘construction equipment .and other .
“loff-road” vehicles, provided thrs is con5|stent with the manufac-
" turer’s: recommendatron : g
‘e Traln drivers to gozat a steady moderate speed to turn off the
- ¢, engine when ‘stopping for more than ore m|nute (except for «

%
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ENERGY CONSERVATION
IN THE PRIVATE SECTOR

i * I ) g

* ThIS TecHnlcaI Gurde fras thusr far focus%d on energy eonservatlon

, measures that state and local: governmen‘ts mayaIM ertake on their own
operatlons In addition;, howevé‘F governmental 'm

| 3

»t

easures can sugnlfl- L

cantIy lnfluence prlvate-sect’br use oﬁenergy Spectflcﬁ/ state and® local

gov'eé‘ments should cofisider’’ ways“to control energy use jn resrde'ﬂlal

and

c}hapter discusses .€ach of these private- se'ctor energyisers Paad suggests

gove\rﬁental actions. to control their uses of en!rgy igure 1é‘promdes

- dn -oveWiew of how energy is used#n the Unlted ‘Stateé wrthm the prlvate
sector. . B @ ‘ gk . :

" State ind local governmsnts shoud be conc'e#ned WIth energ@[nserva- _Residential and Comm

tion in private residences and commercial build 1ags sm?&these structures
consume about. one-third "of the nation’s.energy. The prinfary rdfe of

mmergial buildings, trans}Sortatlon services, and m.dustry Thls'

state and local government in promot}’ng energy cgnservatlon irggrivately,,

- owned buildimgs. _should be..to"rﬁflue‘nce certain mdlv;giual choices that
affect energy demand These chorces are’' made by builders, prosﬂectlve
hqme bu,yers those. who arg, contemplatlng home lmpr veyvents and
companies which’ are considering buying or buutdlng new facilitiesw} '

A local ]urlsdrctlon s program for promotlng energy'conservatlon in
prlvately owned burldlngs should -be based on” government’s: comsumer

education role. (See listirg of sample educ%t]lanal literature ?nQAppendlx )

C) As heating fyels_.and - eIectr|c|ty sbecome more costly,’ it'is in the’

<]

&
b‘ﬂ‘j ) _. ,‘.'.

¥

o

4 .
burldmg owner’s best interest to take actions which minimize ut|I|ty and

‘fuel bills. Examples of consumer educatlon programs are:

., ® Providing information on- the energy consumption of various -~

household appliances and the relative enefgy efficiencies of
- different’brands of the same appliance. ~ S
® Promoting" home improvements which reduce heatlng and air

C ! conditioning energy COStS, -~
® Helping prospective buyers select homes wuth energy conservmg
- features such as adequate insulation. - w0

¥

" Another type of action that local governments should consrder is the '.‘

. luse of plannlng controls and incentives to assure that new residential and
commercial construction is condistent” with. th&@ommunity’s ener'gy
conservatlon goals. One recent mnovatrop,, the ener‘gy impact statement,

B (1§

w

4

R

L

e?;jal Building‘s
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‘ —INTERCITY- -~~~ . - 76% e
e e WATER HEATING 7.6% e ;
= 145% .0 . REFRIGERATION 76% -

RN 5 —_—
- “urean | . AR CONDITIONING 12.5’/0_. |
o\ JNTERCITY | pASSENGER | .- e L

- *\PASSENGER 50 ] LR . - SPACE

| " 385% [+ e - o _ HEATING -
TRANSPORTATION \

) L o RESIDE TIAL _CQMMER'CIAL
o INDUSTRIAL X NTIA o AR

' ' 19.2% COOKING = |

. 412%. : - 570 . CONDITIONING

v O e 37% -
” REERIGERATION
o 5.7% -
e e OTHER—

I R U -12.5%';._

« -

. DIRECT
» T HEAT
N1 277% T
- PROCESS,. ;

" SPAGE
HEATING
| 573%

. . STRAM - * J ' WATER HEATING
4035:/0‘ S ' 151%
) -_.;._‘ ‘) S "S ]NDUS"I'RIAL - o RESIDENTIAL

T e F‘gure13 How ENER’G\(Y IS USED IN THE UNITED STATES This ‘figure xIIustrates the national energy. ’
B conslimption patterd in 1973 by sector and withih each of the feur sectors. Govgrnment consumption is

_ ] commercial sectors together,-account for over 58 per cent of total natlonal energy consumption. Energy
B .- usein these sectors is most responsive to state and local government DOIICV (Courtesy of U. S. Atomlc

Energy Commission) . ]
’.. . - IR . .. )
‘ c .« X . i .

. may enable local” jurisdictions to manage "the'»-growth™ in ‘energy. .

" consumption brought-about by new commercnal and resideritial develop-;_ :

_ ments. A more. stﬂngent use ‘of government regulat|on in .this regard is .
. ~the enactment of buﬂdmg code prov;,slons Wthh set standards for energy ‘

: conservatlon in new construction.

. * This section on energy - conskrvatlon in re5|dent|al arfd cor’nmeraal

. . bunldmgs -addresses four action areas for local government programs—

S e --planning controls, home heating, air condltlonmg systems, and thermal

% insulation. Tahle 5 illustrates the national encrgy consumption pattern

for residential and commerctﬁl buildings. These figures of course vary. -,

R T wrdely from one geographlc region to another. However, they should aid
v ‘ " governments in settlng relative priorities for a re5|dentlal and commercial’

iy : energy-conservat;on program. , :
1t o .l-

L e Mot shown, as it is a very small peroentage of total- consump.;lon The transportation, residential, and - '
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Table 5 RESIDENTIAL ~ AND COMMERCIAL . ENERGY ~CONSUMPTION. |

PATTERNS = &
Enetgy use@ o o L D ,_Perc'entage'"'
' vSpace heating .......... S .t 'B3%
Water heating ", . ... T e R A,
_Air conditioning .. ..., 0L P e o 8
Refrigeration ............... . 7
- Lighting - ........ J . 5
Other, electrrca! ....... RO P i _ 5
'Cookirig ‘ ........ L AP 4
Clothesdrying . .....c.o. .o inuen .. et 1
~ - Miscellaneous .. ... ... ..., e T e '5'
-'Total'.; ..... P ', .......... P 100%

Y .
SOURCE Nbhtional Bureau "of Standards, Techn/ca/ Opr/pns lor Energy Conservqr/on in
Bur/dmgs (Washmgton D.C.::US. Departmentof Commerce 1973) p. xi.

[ \,-

. with’ prlmarlly mltlal cost in mind. Little con5|derat|on is generaIIy given
by architects, engineers, and bullders to the energy costs for heating and
air condltlonmg that will have “to be paid over. the lifetime of the
structure, aIthoug the cumulative operating costs may equal- or p055|bly '
exceed. the frrst Cost of the burldrng Because builders have an incentive
to keep constructlon costs (and theréfore purchase prrce) down, they "
“usually have not installed energy conserving features when these features
would have. added to ‘the cost of a home or- office burldmg Unfortu-
nafely, ‘prospective’ buyers generaIIy ‘do. not .possess- the information
necessary to drstrngursh between a building which has been’well-designed.
from an energy conservatlon standpomt and: one that has been poorly
igned: . - -
Local and “state. government consumer affairs departments can- aid
prospectlve home buyers in estimating the annual energy - costs. for

heatngand air condrtlonmg Builders could be required to suppIy the

necessary mformatlon about heating and cooling equrpment to the
" -bayer. Standard procedures for caIcuIatrng prajected energy costs of a
. new house” have not yet been developed, however, although™ energy

*fficiency. ratings are available for,some applrances such as room arr?‘_'_' .

condrtroners : .
Another bvay to encourage energy savrngs m|ght be to requrre that a-

‘certain portidn of new housing be in h|gh densrty planned developménts. G@S‘.

Multlple family dweIImgs in general, require less energy. for* space”

‘heating and cooling per dwelling than do single- family ‘detached houses. b

Also, hrgh density planned residential development facrlrtates the use of ©
less :energy-intensive transportation modes. A recent study prepired by
~the Real Estate Research Corporation (sponsored jointly by the U.S.
- "Department of Housmg and Urban Development and the Environmental
) Protectlon Agency) estimates that a high- -density, planned residential

development uses approxlmately 44 percent less energy than a low- . -

@ensity sprawl community with. the same number of dwelling units. The
prototype high-density communrty used in the study consisted of 40
\percent high-rises (six-story apartments), 30 percent walk-ups, 20
percent ’townhouses and 10 percent clustered srngle -family homes ‘
FRIC . e

. 3 [N

S

Most’ bulldrngs both commercral and resrdentlal have been constructed x,;;‘-P'[anni’ng;Controls

>
le

.49
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IR : . To.assure that proposed resudentlal and commercral development“
: : A does not. overburden @ community’s . energy resources, - ]UrlSdlCtIOHS L
- . "should consnder 'equrrmg builders ‘of large developments to submitan

. S R Energy ‘impact statements (analogous to environmental. |mpact state-
e ‘ S ments). would require .the builder’to calculate the projected energy

démand for the entire’ deveIopment justify his. selection of heatmg and -

..,statement anng.wrth plans for“a proposed . prolect S

air* cond|t|onrng systems, and con5|der several aIternat|ves for supplylng.'

_-the energy needs of “the. buildings.®(For- example ‘the builder’ shquld

. -~ provide evrdence ‘that he has considered on-srte power generation and :
gy , L district heatlng and coollng systems.) | : ‘ oA

‘ The energy impact statement is a ve;y new ‘concept,’ and |ts I|m|ted\
'appllcatlon has yet to be evaluated, The usg of an energy rmpact
. .,stafement has been explored by the Center for Environmental Studies at
- , _ Princeton University under’a. grant from the NSF Research . Applied to
v : " . National Needs program. The Center has been, studyrng how the-planning
" o .~ and development process influences ‘the energy consumptlon of dwelling'.’
' R o " ° ynits in a planned unit housing. prolect at Twin Rivers, New Jersey. .

- The subject of energy conservation -standards for nevwbulldmgs has .
.attracted much attention and controversy over the past year. First, there .

EtH

‘ , 5 is not yet a consensus among state legislatures thatlocal governments
o T ‘ ~ have the legal authority ‘to legislate such conservation standards The
' . authority to establlsh building codes is founded on government’s role in

‘ 4 pretecting -the heaIth and safety .of the publrc 'Requiring compliance:.
SO SRR L with "ap. energy conservation: bultdrng standard must be shown to be

based on this tegil principle. -

Second there is danger in-a local, ]UrlSdICtIOH S umIateraIIy Iegrslatmg ‘
energy: conser'vatiron standards for bulldlngs If the standards differ from "
one jurisdiction- to another, manufacturers will not be able to supply -

' 'standard materials ‘and equrpment to bullders but will have to. customize

‘\_
\

S

T

- equipment for new bulldlngs i each’ ]UrISdlCtlon This would have the =

very undesirable effect.of um\ecessarvly drrvuﬁg up ‘the gost of new
construction or hindering it . aItogether Also, Tocally or«rglnated energy
- coniservation - building. ‘standards - “could. actually become counter-

unléss the standards were contmually revised. “To.do such revrsrons would
=, Jequire research Lbeyond thae capabllrtres of many ]urrsdrctlons. Also,

S .Y there. are political obstacles to frequent burldlng code revisions.
\' N » oo To- temedy- this - situation, there- has been a. movement toward
B o establishing a unrform natlonwu;g ghergy conservation standard for new
-, bulldlngs This movement Was initiated .by . the’ National Conference of

2 ‘ S . «+ States on Buﬂdmg Coges and $¢andards (NCSBCS) which requested that -
R " the National Bureau of Standards (NBS) deveIop an interim standard for
. -energy conServatlon in new buildings for considération by the various

state Ieglsiatures After consultation with representatives of the building
: ‘-“professrons NBS publrshed a report entitled Design and . Eva/uat/on
Criteria for. Energy. Conservation in New Bu1/d/ngs (NBSI R 74452).

. Director. .6f the NBS Instlt‘ute for Ap‘plred Technology stated, “It is also
-~ our recommendation, that, the; state$ be advised not to use the document

”"productlve as’ new constl‘uctlon technolgglcal capabilities are developed, -'

In his. letter transmrttmg the NBS. Report to the NCSBCS, the -

in fts present form for regulatory"purposes ” Subsequently, the NCS-BCS~ o

requested. ithe " American’ Society of ‘Heatrng, Iiefruge?atlng and. Air-

* T Condrtronmg Engineers (ASHRAE) to work further towar@ the develop- v
o - : R ment .- of a draft standard for energy . conservatlon Utrlrzlng the- NBS"""“




E

"™ resistance and Iow air Ieaka,ge and designing |mproved mechanlcal and .

A N _We can specnfy many,_things that rmght conscrve energy but at mcreased costs of operauon-

J

- |nspectors in those‘aspects of ode enforcenfént concerned with energy
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document as-a technlcal base ASHRAE has deve1oped |’ts Draft Standard :
90P, - This standard" ‘hds recently been circulated for. revrew ‘within®a '___'
. CONSensus process. If the draft. standard ‘is approved (early 19]5) it wrllf
~'be submitted to the American National Standards Institute (ANSI)to > "
- become “an ANSI Standard. State arid’local, |ur|sd|ct|ons could then'.‘_"' k
reference. the: Standard in. the‘Ir burldrng code Ieglslatlon and aIlow .for |ts
admrnlstratlve adoption. " Co CENRENES
The- stated purpose of thrs propOSed Standard |s» to provlde;' A
performance- orrented criteria for desrgnrng burldrngs wrth h|gh thermal .~ = °

electrical systems which promote the’ efficient use of*energy The. crlterra_’ L
are intended to be flexible; encouraging designers . and architects to use_+ .-
|nnovat|ve procedures and technrques which achreve eﬂfrcrént utrlrzatroni‘j S
of- energy Also, the proposed Standard is to be contrnually rewewed and i
updated by ASHRAE so that it erI reflect “the changes i’ the_"v_';"'_"_"-.." \
state-of-the-art of burldlng deslgn A
. Government officials should be aware of the posrtlon tak‘en by the
Amerrcan Instrtute of Archrtects regardrng the ASHRAE Draﬁt Standard_,
9OP - ‘ . ;‘ : ’

The. present state of the art is such that.no reliable standards can be set and the adoption of the'?

standards approach in formal legistation’ even to the practlces whrch are recommended rn this
" present: draft-document may_ retard the nation's realrzatron of its, greatcst potential |n cpnse'rvmg
: energy in buildings. A1A emphasnzes that its Energy Steering Commmees have been anaiyzmg the

matter for more than a‘year and have come to the foIIowmg conclusrons \ RIS s V\?’
1. thm the present ‘state of knowledge we do not know" exactly how and uhqer what
. condmons certdin actions might be. effective., At
2. -Even it we did know these detalls, the varrauons of bunldmg srtuauons wouldtend 08 makc
.. the “standards approach" ineffective. "~ - K .
© 30 We lack adequate knowledgé of the psychologrcal and physnologlcal relhtlonshrps of some E. '“"
" encrgy conservifg tactics. © . T8 'a' - B

The AlA does strongly support leg|slat|on whlch provrdes for broad’
incentives to conserve energy in all buildings, both new and- exrstrng AlA 3
is 'preparing: a- ‘set- of recommended criteria ‘for evaldat.rng Ieglslatlve= g
proposals and plans fo |ssue recommendatrons -f‘or energy conservatron e
Iegrslatron in early 1975. o Ly b T N :

LocaI governments can, rn the meantlme, begm am g burldm

conservatron whrch are nojgmmon praqtrce Far éxample rnspectorsx.__‘ il
WWstaliation of th rmal sirglation ip dwelling - .
unlts to assure complrance wrﬁh f&rthcomu’ig arrrnfrft(a.;lomand‘ghermal

-resistance standards Sy e v, ; ‘. _
To obtarn a copy of. Aw [@AE'braft %dard "w%}é:io ‘ _ - -f"f‘ -‘ ' )
'Mr. Nicholas: LaCourte, v S ¥/ » ’

.7'7‘ g Amerrcan Socn:ty df eatlhg, Re’fngeratln
B - Air-Conditionidg. nglfteers b @?f;

tH r e g AT

P

- New York, New Yk J 6617. r,t f‘w

For more |nformat|5n %n,AI
Iegrslatlon write'to: ey j‘

Mr. ]osephA D;mwf”r% L !
. Energy Steerlng Cém ittee "Q
- American Institutd of’Architféts
- 1735 New Yo k. Avenue N.W. g “j‘

. v—'
' S
k & .‘r,"‘ H '
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Informataon on energy |mpact statements may be ol

- ,‘Professor Robert Soaolow Loy '
. Center for: Envnronmcntal Studles

i ,’Engmeermg Quadrangle

.\ ..~ Princeton Unwersny L
o Prmceton New Jersey 08540 R

_ Adoptton of ° the measures for_ rcgulatmg né
._'.d|scussed in this, scctlon wnll have{ ‘major lmpaégrrﬁ' utdre years on-k

eommunrty s total energy consumptron But ther f’a@‘torstha’t »
'»have a. more |mmed|ate effect on energy conserv i

Tw,

ens. Spake heatmg Is the Iargest sfhgle ehergyr use in resrdenqes
< home:in a~meé_erate climate, spate. heatmg accounts: f"or,o
N %to&al £l érgy delivered ta the: fiome. Obyiously, ngtable
'vsa_vmgs an 4 ach|cvcd by~serect|ng the mo: c
systems forvmew constriction. The mast:¢t ;}eﬂ h'eat'i;tg-a
L "sfefns ‘are. oil-fired - furnaC‘es, -gas- flred,(fu : f' ectrc resistances -
" A baseboard, cerlmg, waII and duct heatzat‘ ot
,:"t,;pumps ”: | N . ,,' :
k) A - The reIatWe mcg of fossul,fuel versUs ,«“{* ic heatlng have been then
Y. *sub]ect émf %.onsnde i controyersy Gas o_ytfl fu’rnaces have gertainm,
- \_r_antagcs pver elcctrlc ;esrstance heatmg in :those ‘parts of the qountry
% 'where .gas and -are” suffj lentiy avatjable and eIectrlc generatmg
capacnty is’ cfeﬂcr ﬁowa‘;ﬂr the hsﬂfn- ump ‘s an eIectrlc heatmg
system whlghh is cIearly more energ pent than electric’ res:stance
heatmg and, in many. parts ofs the coun thigget
,or gs heating (sce Flgure14)4sh fop Ll L S
'.-._-A, The ma'or advantage in usméﬂelectrlqty faf
i u'48 that electric energy can-be gen
hydroelectruc,;or nuckeaar power

, 4' 4 alf the

llabrlrt.y . . - : LR

cc apd. dlscharged to a heat smk when coollng is’ deswcd (see thure

% CC heat sink can be elther out5|de air or water Wh|1e heat pumpsv.'
Hive been used most frequently in’ off|ces and Other Iargc bulldmgs :
rcllahlé heat pumps are, available- today Tor homes Prospectlve homé
"b yers as well as those consudermg convertmg to electru, heatlng should
be ade aware of the economic” advantages of: heat pumps ‘When

anlyaal saving in, operatmg costs compared wnth electru, resiStance’

wrcd,to thc condltroned spaco per kwh of eIectrrcrty) depends on the'

ERIC: ‘

e o cnc SRS W O R D N ) ce T )

'rldmg ._desugn .

swr&chrng ' the most avallablje"fuel |dent|al fossnl‘ fupl furnaces do_;‘:
.not have t%s flCleIllty They are. de5|gned tosburn only one- Tuel and_,f-'_
- home&»eatmg fuels (both gas and ouI) are now, becomlng more Itmjted in 7’
A heat pump is a systcm in whrch rcfrlgeratlon equupment |s used m{’._'l
such a g\ﬂnner that heat is taken from a heat source and given. up to the'_f"“
fitidbed space when heating, is- wanted; -and. is remoyed from ‘the

‘5) Thus, -heat pumps ’ also servc s air- c0nd1t|oners The heat -

p{ erIy sized. and’ mstalled a heat pump provudes a:30-60° perccnt'

"h gtlng The - actual cfflctency of a heat pump (measurcd in BTUs'."-
de

" -

aﬁ(} and COst .

.

en more effment than oIl :

‘Ya
.
-3

.a',

r than onI Or gas to ‘ncat’ s
ed fraom a variety ofj‘-’l;:‘f‘
nd geothermal, poWer in- T
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= Flgure 14, COMPARISON OF ALTERNATE HEATING SYSTEMS COSTS In addition‘to savmg fuel the heat pump
. has become the Iowest cost method of heatmga home, r’m operatlng cost but in total cost in R
o ) .-places where the temperature rarely falls below 40°F. Total'annual costs shown in the graph include i
A " fuel, deprecratron capltal and maintenance. (Courtesy of Westrnghouse Electrlc Corporatlon) e
. _ _ S m E §
‘ ,outdoor temperature At hrgher outdoor temperatures, heat pumps are SR
more effrcrent C ' g _—

The reason for their" hlgh effrclency is that heat pumps actually- -
extract heat from oatdoors and use it indoors. Thus,: ‘they conserve-’
energy by_producing upNo three units of heat for each unit of eIectrrclty ' - ,

. supplied. Since the efficie cy ‘of aheat pump varies wuth the temperature O
- of the outside air, thé"s¢onomic advantage of. heat pumps depends on . ' o
geographic Iocatlon. In area with average . heatmg requrremenfs of -~
7,000 to 7,500 degree-da { year (such as Mrlwaukee) heat pumps,are .. » o
1.6 times. as efficient as electhy resistance heatmg In ap area with 2,500 ' o

" to 3,000 degree- days per ye: (such as Atlanta), heat pumps are 2.2 = E
times as- efflcwnt as reSIstance g. Another economic advantage of - R
heat pumps is that the same unit can provide both’ heatlng and cooling. - T
' Unfortunately, many heat pumps installed in ‘the early 1960s were

Q 70r|y desugmed thus resultmg in"a somewhat negative image regardlng

S - ‘
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R Fighre1sa HOW A HEAT PUMP WORKS For * coollng, the outdoor unit

el TR compressor feeds Ilqmd refrigérant through its coil to the indoor '
R P A * coil. Warm indoor air is forced over ‘the coil by the blower. The.
T Lo T e liquid- refrigerant changes 0 vapor’ and absorbs heat, Iowenng the
o EUR T temperature of the indoor “air -b!owmg over the coil. Refngerant
AR - “.vapor goes back to the outdoor unit.. It is, compressed and flows -

‘through the outdoor corl where its stored heat is reIeased to the air,

A .o R .. Thisis a contlnuous process as long as there is a. need for coollng .

_ ~(Courtesy of Lennox Arr Condmonrng Corporatlon)

' . their rellablllty In fact from 1964 to 1970 the percentage of eIectrrcaIIy.
“heated homes usmg heat pumps.declined from 15 percent to 11 percent.
However, since ‘the. m|d19605, heat ~“pump reliability has_ greatly

COOL AR SUPPLY""-

CRETURN AIR:|

ourooon UNIT PRI -~ INDOOR UNIT

- improved. The Tennes;ee Valley Authorrty, for example, has conducted -

. acertification program for hecat pump manufacturers

heat ‘pumps_:in " aregs’ where _ local climatic - conditions and relatrve'
- -availability of gas, oil} and electricity make the héat pump an attractive
alternative to |f0551| fueI heating. Consumer affairs - organizations can.

R ':.",f;, a . PR iinform prospectrve home buyers of the heat pump’s overall. economijc
. r A . advantage For addrtronal mformatron on buuldmg hcatlng systems wrlte '

S - . - "Mr R. S Carlsmrth o T e s —
Lo e I ‘Director, NSF- FEA Energy Program o QfM :
' R KR R Oak erge National Laboratory S

. '«-&.~

N B Energy Division e o e
- %v N ' ," . ) . ' . P.O. BO)QX ' B "_ . . '
ST . - Oak Ridge, Tennessce 37830 - N '

(615)483 8611, X 31754, é‘v S ) s o

Center for Burldmg TechnoIOgy L g
“National Bureau of Standards. . =~ = . _ %

Building 226, Room B-244 - . - L

Washrngt_on,.D.C.20234 L - =

LocaI and state. governments should encourage the rns,tallatlon of
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: Flgure 15b HOW A HEAT PUMP WORKS Changeover from coolrng to’ hezmng‘ B o S : .
. is_controlled by the thermostat. It works. through the heat pumip. .o T s T :
_ 7. *controls to reverse the refrigerant flow. Refrrgerant in theoutdoor ~~ . Tl e
BRI ‘,'g coil absorbs heat from the air (even when g'le temperature Jds quite” S . R
|ow) and_the compressor pumps it m hotvapor form to the mdoor T S
_  coil. Heat. is plcked up from the warm coil by,crrculatmg |ndoor air. . R L L L, '
- Liquid refrlgerant returns to the outdoor cqﬂ ‘ta ‘_ohtrnue the cycle T TR
" .. as long as ‘there is a. ‘need for - heat. (Cou. Sy of Lennox Alr T / Sl ‘
Ccmdltlonlng Corporatlon) ' iR R
. For mformatlon on heat pumps contact= the f(’)llowmg suppllers ' B
-General Electric Company : e Ty
Central Air Conditioning Department . = * .. . . .

" Appliance’Park WCE 501 R LA B TA
Building 6, Room: 220 - o e T e
- Louisville, Kentucky 40225 L Lo
(502)454 7511 o e ST A o o -
- Heat Cpntroller,“lnc: el L N R
.. 1900 Wellworth o o T e o
" Jackson, Michigan 49203 L e
‘(517)7872100 AT S f*‘
'Lennox Industrics, Inc L SR ' T » g
200 South2th Avenue. © - .ot T P
© 0 Marshalltown, lowa 50158 v Tt o R R
(515)754 4011 S R : B e
o _ _ A
) -‘EIectrucrty consumptlon for air condmonmg is mcreasrng at a fdster ratc Arr (,ondrtmnmg Systems
than for any other’wapplrance Room air uondltroner sales.have doublcd o
every five years since 1960, and this growth rate'may’‘continue for somc ]
time.*2" Air condmonmg is.an’ ‘cnergy-consuming- function With ,great e e . e _
potential for |mprovcment because ‘there is a Iarge variation in cnergy e S R
cfflcrency among available units. Air condmoncr efficiency js the rz(:tm of; L"" B '
cooling capacity, mcasured in BTUs to. the clectrlcal energy require: -

A

ments of the unlt mcasurcd in watt-hours. Thls commonly acccpted R T T
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efftcnency measure caIIed the EER (Energy Eff|c|ency Ratro)~-t5—-r_hu_s

: measured in BTUs per- watt-hour. ...

" '-'.;:_:'i' . ‘In all- eIectr‘lc homes, air cond|t|omng radks thlrd .in energy consump-\

: ,‘.'tron ‘behind. space heatlng and’ water heatmg AIthough air condltronlng
accounts for 8 percent of annuaI residentjal and commercial energy use,

7+ it. contributes 30 percent. to the summer energy load of. residerices and

acgounts for 56 percent of commercial ‘energy- consumptlon durmg’the
suminer.43. This is significant,: particularly in metropolltan areas where-.

~ peak electrical” demand on hot days severer taxes an areas powerr .
- generating. capaclty :

©An 0dk Rldge Natlopal Laboratory survey reveaIs that about 400
models of room air. condmoners are on the market- today, sold under 52,
c{fferent brand names These air- condltloners range in efﬁcnency froma .
47 to: 122 BTUs per ‘watt-hour (EERY). This means that the least:
eff|c1ent machme wouId consume 2.6 times.as ‘much electrlcrty as - the

S most reffluenff one -to accompllsh the same amount of- coolmg when .-

operatéd, under the ‘same. conditions.*4 : The ‘average prospective pur- - -
" 'c’naser of an-air. cond|troner probabLy does not.-knowhow-to assess ‘these’ o
: dufferences As a result the: buyer often’ chooscs' the unit: havmg the
lowest . purch‘ase price, wnthout -regard to operatmg cost; a. ChOlce that T

tcnds toward lower efftclency arid higher energy consumptiop. IR
The UsS. Department of Commerce. recently initiated a broad’ encrgy

conservatlon program: for home appllances -As of May 1, 1974 all room
air c'ondltxoner manufacturers were réquired by admlmstratlve regulatlon .
‘to affix labels to their equlpment speclfymg operatmg efficiency. The .
Iabels make -use of the energy cfficiency ratio (EER) The IabeI dlsplays' -
the- un|t s-energy’ efflclenc.,y ratio'as well as'the range “of ener: y efflcrency
~fatios - for all air condltIOners of a. s|m|Iar coollng capact . Thus, the
: consumer |s abIe to determme m adw‘mce whether a partlcular a,rr'i -

.....

‘ Standards in consultatlon wrth the CounC|I on Envtronmental Quallty"‘-: -
' and the, Enwronmental Protectlon Agency, developed this air condltloner '
Iabelmg standard The Assoc:atlon of Home Appllance Manufacturers is.
cooperatmg in the room -air- condrtnoner Iabehng program F|gure 16‘-~
shows what thc IabeI looks like. : - : :
State ‘and-local ° governments can take severaI actlons to encourage
engrgy consrvatlon among room- air condltJoner userst o

B

B andasta ':rd number of hours of peratlon) - o
® " State . falr ertlslng Ieglslatlon‘ an require that : mformatlon' B

T about an a|r condltloner s efficichcy-be mcluded |n advertlsmg

The state of Callfornla ‘has establlshed mmlmum energy efficiency -
" labeling” rcqmrements for several classes of appliances sold in‘the state. -

" Local governments shouId make mformatlon -about: home appIranccs'

. available. to citizens to assist them-in their efforts 10 ‘cut’ utility bills.- .+
‘Table --6 shows the rcIatlve encrgy demanids -for varjous, commion
household apphances "The estlmated kllowatt hours are based :on -,
national - averages.” Figure 17 prowdes -2 more general coverview of .
househoId uses of eIectr|c|ty For further |nformat|on on: the energy -
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energy gu|e i e
sofeor MANUFACTURER'S NAME

e _\-SALES MODEL NUMBER -, - :
B 0020(,?}9‘13.&?,5, houre | “-RATED COOLING CAPACITY.. |
. n;, volls 860 watts 753mneves R RATED VOLTS AND AMPERES .

| RATED EER —F- EER=9. 3 “RATED' ELECTRICAL POWER
,'. M . L ' : Ene qv EH( endy- Ral @ nou‘ued 0 Bty per watt: hnul v REQUIREM ENT ) : ‘
. "' SO S _ IMPORTANT . for units wnh the same’ coollug

e e R e .’ji- /-COOLING CAPACITY RANGE

iLower cost touse!

...'For avanlable.7 5§0 10.8,500 Btu per hour 115 vol'o—
Co e ,:w.ndowmode.smemmm.s A RATED VOLTAGE
SRR ©[ EERS4t1 EER 99 '% .

© For’ »nlormauon nn ‘cost of operanon and selecnon . e ‘-- B T

- . of correct cooting tapacity. ask your dealer. tr Nes - |
Publication LC. 1053 or write to National: Bunau of .
- .-'Slandards 411.00, Washunglon D.C. 20234 -

. Data an th labet * Tested 1n; acco!du\t! wan, LT o " o 4

1or ltn uvrcmlladt)v' o e ; . " ) ’:" N
\ )| EnERGY. EFFICIENCY SERIN EHI I

X LRATlo RANGE = w: o e

'SEAL,LOGOOR MU, DEPARTMENT OF UK B e

. OTHER DESIG _TIQN _COMMERCE ENERGY'
.. OF NIANUFAGHURER - CONSERVATION MARK -
"ORAGENCY CERTIFYING -~ ~: . "o © . 0.
- RATING VALUES SHALL - " i1 s o im0
+ BE PLACED IN THIS: o

-.,u-';: :

™
Y

Flgure 16 ENERGY EFFICIENCY LABEL Thls air condmOner Iabel specrfled by thexDepartment of Commerce ot o
. - is part of a, voluntary energy conservatlon program for home appliances The Iabel shows the consumer -~ '

’ . 'the; %rgy efflcrency ‘of the air condatroner relatrve to other modds of the same capacrty (Courtesy of ﬂ‘*
o -Na nal Bure,au of Standards) ' ' ’

i . - o R : ~. S e L

]
. 4".

demands of’varlous houschold appllanccs contact thc manufacturer s o s
assocuatlon 31; the address below e - ‘ '

~ Mr. William S. Comstock ., - T
: "Dlrcctor of Governmcntal and Publ; Relatlons e e R . .
- Assocmtlon of Home Applianée Ma/z;facturers Sl el LT ey
© 20 North Wacker Drive. . S e T e RIS T
.~ Chicago, III|n0|560606 T T S
o (12)236:2921 T T e

. ‘ : : T :
.S
Adequatc thcrmal lﬂSUlatIOﬂ propcrly |nstallcd~can slgmﬁcantly Iowcr T/Ic'rma/ /nwz(arwn

hQ;tlng and coolmg costs by retardlng thc rate of heat- cscaplng in wmter s

EKC' ERU 80

Lo . - . . . . N ey
DU g T s - : . . : N . . P R .
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Table 6 ELECTRIC ENERGY CONSUMED MON? HLY BY COMMON

.- Air condmoner (wundow)
. .Bed coverlng (automatlc)
+ Broiler .. e

. : Clothes dryer-:
B -Coffee maker - (automatlc)
" Deep fat fryer Gl

- Dishwasher - ... ... 000

" Fan (c|rculat|ng)

ES s Washlng machrhe%nor‘ﬁautomatlc)‘ :

HOUSEHOLD APPLlA‘ﬁCES S

' L ) N . ,Estlmated
ST T T Average- -kilowatt

‘ ;_A‘bpliance.'- S T e L wattage ".""hours

Clock

‘Fan{attic) ... ...

. Food blender - . ; ... .. '.’ N -
ood’ freezer (standard 15 cu,
Food freezer (frostless 15”cu fI)

"Frylng pan; (automatlc) ..... ’
Grllls(sandwmh) . : ._'.
-Hairdryer:™ ... ... A
-Heat lamp . (mfrared)

- fron {hand}, 0 .. P
Iron (mangle) ;v':'. R

Radto B T
-: Radio- phonograph .
'Range R A f

. Refrigerator (standard 12 cu ft) Sy
*Refrigerator (frostless 12 cu. ft) AP PR
Refrrgerator freezer (standard 14 cu. ft,) ...
Refrlgerator freezer (frostless 14 cu. ft )
Roaster. ... .1 vyt
TeIevxsuon (black & Whlte)
Television (color)
Toaster ;... .... ':[. Lo

Vacuum cIeaner e
Portable heater W e e
Washlng macmne (automatlc) :

Water heater L

T e Lo “ o : . l - . . e - I I
K R " LAt . ) . e 8 o Lt e oo . i :

L

' and entermg in” summer (see Flgure 18) Cltles countles and states

L

should use consumer education programs to lnform prospectlve home
buyers of the |mportance of adequa,te |nsulat|on in cuttmg home heatmg

‘_ and coolmg costs. © -~

. The: .Federal Housing - Admmlstratlon (FHA) establlshes Mmlmum
Property Standards (MPS) for. msulatlon in federally subsrdlzed housmg
* These standards determme the maximum’ hourly )'1eat loss or gam for the -
structure. "Also, ‘these,.,standards establlsh -a; maxumum 0veral| heat
“transfer coeffucuent which is - measured in. BTUs per hour per degree .
Fahrenhelt (called the U value”) e VRN S
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F'igure 17 HOUSEHOLD USES OF E%TRICITY 'Jn 1970 average house- S e . o
Rt hold eIectrrcuty c0nsumptton was about 7 OQO Kwh The. chart above N o T 3
lustrates the’ na‘tronwrde, cénsumption pat‘tern by uses, This patterh - e el
‘Varles by cllmate and-- type of heatlng whether fossrl or eJectnc. : T ‘\

L (Courtesy of Oak Rldge Natronai Laborat0ry)

1 _‘INSULATION CAN CUT ENERGY‘ BILLS Thls graph shows the_-,, : ‘ A,.
» ) cost of heatung a 1 ,500- square foot hqme lneKnoxwlIe Tennéssee : e e L e ®
"""under four diffmﬁnt levels of msula’uon Heatlng costs: are based on e e R X e
. _current, electncnty' nrrce of. 3¢ per kwh (Courtesy of Tennessee DRI Tou S
v Valley Authoruty) ‘ .. : T m R T4 e
” .'.-.:_'l" !
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The Oak Ridge National Laboralo&y hafp&rfortﬁ'é"d‘ah cng,lnccrmg,

ostudy under the sponsorshrp of thg NSF Research Applied 1o National

Needs (RANN) program to detcrmlnc the amount orlnsulatLon rcqﬁnrcd

. to.mect the FHA Minimum Property  Standardg. This std‘éfy gxammcd

model homcs in New York, -Atlanta, and Minncapolis, which-are -
rcprcsentalrv«. of the éentral, soulhern and narthern ~climatic regions.
The purpose was to dctcrmlnc the optlmal msulatlon Igvel for these
homes. The optimal insulation fevel is a function of tHe tnsulation cost * W

“and the heating and eoollng cost savings. Factors included in the analysis
were mortgage interest rate, owner’s tax bracket, the propcrty tax rate,
‘indurance rates, energy costs, and climatic data.

The conclusions of. thc study have significait |mpI|cat|ons for: Iocal' .
building codes- and standards since Iocal .jurisdictions may consider Rt
adapting the. FHA Minimum Propcrty Standards for all residential ~
construction. ‘Several |ur|sdlct|0ns have alrcady -cstablished. thermal
insulation standards in their local building codes. At present, the state of
:Tennessee is eonsrderlngﬁ%glslatlon sctting miningum msulatlon slandards -
proposed by the Tennessce K/atlcy Authority. ¢ ,

Increasing ‘insulation; particularly in arcas with moderate to severe
winters, is definitely cost- -beneficial if present insulation is below the
present FHA standards. Encrgy savings in gas heating arid air condition-
ing rangcd from 20 pcrcent in Atlanta to 50 percent in New York, and .
the cost savings in clcctrrcaliy heated homes varied-from 25 percént to .

'38 percent.*S These savings “reflect g3 comparisori’ of a house with

“typical” level of insulation with the “well-insulated” house. As fuel »
and clcctruCl.;y prices rise, the magnltude of thcsc savings will incréasc.

In addition to ‘the quantity of insulation in a home, the manner in
which it is |nstallcd can have a 5|gn|f|cant impact on cnergy Q‘Rnsump-
tibn.” Air infiltration can aggount for as much.as 50 pereent? of -the
hcatrng, load for a’ typical hous¢. Prospective home, buycrs ShQ}Jld be

I_madc aware of; this fact. Also, home lmprovenu.nts such.as weather .
“stripping and «.dlklng, should be cncouragcd as-a means of outtung‘xomc -
heating bills. « - - . 8

The FHA in Novcmb& 1973 amended |(Progcr1y lmprovcmént and
Mobile Home Loan lns-uranc’é chulatlons 1o provide for insured Ioang :
for-fuel- conscrvung:nome |mprovcments These_improvementg include the ..

: flnstallatron of thermal insulation in walls, floors and cellﬁgs and’ the .
_installation «of storm wmdows and doors. As part of a com!téumtywlde; oy
encrgy conservation” program local offucuals can publicize hesc‘lban ‘
guarantce provisions to hor’ﬁeowncrs For additional. lnformatrQn on~the*

- Minimum' Property Standards or on the new’ Propcrty Impiovement
Loan rcgulatlons contact the FHA at the, address bclow B

e

- Mr: Menvrn Dizenfeld °~ R e
Archltccturc and Engineering Diviston ‘

' ‘ ~ ‘Deparifent of Housing and Urban Development, ‘l’:,_ EEE
' Minimum Property Standards™ [ o S
451 .- 7th Street; S.W... N S 'S

. 'Washington, D.C. 20410
(202)755 6590 ., -

N )

k

Q'

' Fop addmonal mformatlon on thc usc of thcrmal msa:H?non to e
heat lg)ss or gam wnte or-call:

[P o~ - R ’
. . L o, N
ST T R T . .. v EE . . e,
. C Ve . B . . o

uce .




ENERGY CONSERVAT!(.)N IN THE PRIVATE SECTOR ol

» Mr. JamcsW Ward , D ' 7
«Chicf, Electrical Demonstration Branch ' : ‘

.. ‘Power Marketing Division - . .
Tenmisace Valley Authority o oo %

401 United Bank Building . _ S s

- -+ €hagtanooga, Tennessee 37401 - C ‘L
. (615)755 2341 P

FMrisheldon Licht . L .

", Residential and Commerual Bunldmgs DU L
- Office of Encrgy Conservation and, Envifonment -
cderal Energy Adminlstratlon -
/Ben Franklin Station C .
PWashington, D.C. 20461 ="+ . . 7,

ohn Moyers~ R R .
Encrgy Divisiop. LT . A ’ P -

Oak. Ridge Natiorial Laboratory - P ‘

P.0. Box X' - S o

Oak Ridge, Tcnncsscu 37830 . - P

(615)483-8611 X'35722 r 31754, * ' : '

Mr. Sheldon H. Cady " .
“Exccutjve Director . )
" National Mineral:Wool" Insulatlon Assouz@uqn :
~ 211 East 51st Street - _ - Lo _
- New York, New.York: 10022 L N
(212)758-52100 - - w0

MRS Littin "o e gy
Merggandising Manager. Tl LT 3 S
Home Building Products D|V|5|on o e '\\‘ .
Owcni(‘Zornlng-Flberglass Corporatlon e e . Y
Fiberglass Tower . - ‘ : i :

‘Toledo, Ohib.43659 o o
. (419)259 3602 e - A
" The Office of Energy ¢ Gonscrvatlon in the' chcral Energy Admlnlstratlon Chcc/\llsr
has . compllcd the followrng energy conservatlon tips for home(}wncrs o
The tips appear to be technisally and: cconomlcally sourfd’ Nevertheless, o
all of thcsq, conservation mcasures-da-not’ apply all the time; Common ;
sense must® dctctmlne which measures .should be apphcd in any spccnflc .
- casc. These tips are ideal as ‘‘envelope stuffers” for mzulmg with’ utlrty
bills. Additional materials for-a public rnformatlon program, mcludmg a
copy of the C/tlzen Actlon Guide to Energy Conservation, may be = -

obtamed by wrmng

P ’ . N .
, ) ol .

Cltlzens Advnsory Commlttce on Envuonmenf{ll Quallty IR _
_ 1700 Pcnnsylvama Avenue; N W L - S
o Washlngton,D.C.20006_. I : ' '
: Mamtenance Measures‘ . . Co RN

. @ Maintainm an effnc:cnt heatmg plam Clean heat»cxchan ¢ surfdccs
ané}Qcan or replace dir fxltcrs penodlcally S f o
L - o ,".’ . 8(,

FRIC .4 o Y T e

.

61



o .
K
-
i
A '.‘
[
L} L3 .
.,
L] o
\. hd
f
2 .
r t N .
. A .
S -
. :
s o
\
v.
e .
- @ .
., .
]
S
. . .
o -
pr g . v
H ’
‘ ooy T
e
v
- . -
e
- -
-~
- -
i N
. B
-
i' . 1
RS w
- - R
- .
ne m
i .
r ° .
’ o
- > — " v
Ig _ - . )
¥ -’ ’ :
N N . Lo
P R A
. s IS \
‘e r NN
. X ) .
- - -8 = i
o . - R U3 ¥
- -
¢ - B o
N Y
a 7
- .
. . e [}
.o : D T '
&) S S

" heatinto the room. : -
> ® - Reduce-bulb’ wattage - in Iamps and flxtures -to the m|n|mum .

‘,. ‘ : ; . . \ .

_ ® .Repair leaking hot water faucets. _ v
LI Check, refrigerator door gaskets for air leakage. -

x"v

‘No- Cost Megsures

My
‘ Clwse off rooms and C|OSCIS not in USC

'}.:éxcept on sunny days Close drapcrles in summer to reduce solar”
JElpad.

{ower thermostat settlngs 10Q during winter nlghts

£

»-Reduce domestlc hot water temperature to 120°F.

0---.5Reset thermos ts controII|ng room [emperatures up 3
"summer and dfwn 3° in winter.

L] Ellmlnate £a yard Jights. Ten gas I|ghts usc enough gas to heat a

home.
¥ ® .Do.not u washlng mach|nes or d|shwashers untrl a fuII load has
- accumulgfed.
‘®  Reduce hermostats toa range from 65 68° Fin the wunter
® Lower
more. : .
® Keep the garage doors closed |f the garage is heated. :
~® "Close dampers campletely when the fireplace is. not in use.
® Avoid blockirg radiators . and hot- a|r registers with f rn|ture
~ rugs, or draperies. f
- ®~Do -not use portable electric heaters unless they are used to
supplement central heating c IR
® Reduce exterior lighting

-

' sistent with safety.
Low-Cost Measur'e-s

Use Ilght colored pa|nts and materlals on the roof#

)
® Use stove hoods and exhaust fans in the summer. "~ . A
® _Insulate hot water storage tanks and bare pipes. o
'@ Use the most efficient’ light sources. '
. ® _ Use lighter colors on |nterror wall surfaces and furnlshlngs
® fhsulate heatmg ducts and hot water plpes Wthh pass through
:* unheated sﬁaces o .
® Use capacrtor rgnltlon devrces |nstead of pllot I|ghts for gas
S applla“nces

ENERGY CONSERVATION-A TECHNICAL GUIDE

hermostats to 60° F when Ieavmg home_forone day or

ose window. draperies in. winter to reduce radlated heat loss,

‘ 0 Add a metal or aIumunumtfotI shleld behlnd radlators to. reerct e

- acce,ptable By ;

.4

Lowe to Moqerate Cost Meosures (Paybac‘k w:tb/n 5 Years)

e Weatherstrlp windows and doors at movable 10|nts .' -
@ |nstall storm wmdows and doors o

* ® Install overhead and sidewall insulation. Six inches’ of msuIatron S

'on ‘the attic floor, compared with none at aII can\cut “Fuel-

- consumption by 50.percent. - = - _ -
o Close and seal all openings. |nto the att|c from' occupred spaces



Moderafe-Cost Measures

ENERGY CONSERVATION IN THE PRIVATE SECTOR BRI 3

® Plant deciduous trecs or large shrubs around your home. )
® “Ventilate the attic to expel mousture and reduce temp,ﬁrature in -
.. the summer. . ) o
° Use.hrgh-effrcuency air condltloners‘. L%

[

-Transportatlon :consumes about one-f
nationwide  basis. Figure 19 shows ‘the energy consumption: of ‘various
‘forms of transportation. Around 95 pegcent of our transportation energy
cqmes from petroleum. For this reaso
“many areas of the country during the wyter of 1973- 1974 had its most
visible impact on transportation. Since \there are ‘no alternatlve fuel
sources for transportation available in hs
local governments appear to have ol hree optrons to pursue—reduce
the demand for transportatjon, rncr?ise the energy efficiency of existing
and future equipment; and increabe the number of pebple in‘ each
- vehlcle Each optron |s drscussed below . R

In order to reduce the demand for transportatlon the places people I|ve
must be closer to the places where they work ¢go tosschool, shop, gnd
play. Energy conservation’ should be wéghed heavily in plannmg for Iandv
use. Urban cluster or new ‘town. conggpts which integrate &sudentral

commercial, recreational, and school s shotild be“encouraged Inca )
_similar fashlon hlgh densrty developments whigh facilitate ccynmutmg
' INTER cry  p . 8 ‘
v L ' ’ . .. .
o \ _ RAILROAD o R v e
o .8 3.0 i
: ' . PLANE
: INTRA—CITY L
) BUS ‘ o : . :

. ‘ ELECTRIC RAILROAD o . g

y

"--Flgure 19 TRANSPORTATION EN (iONSUMPTlON This Ghart illus <
- strates energy consumptro passenger -mile for comrt“\pn -passenger -
transpgrtation modes. Values are measured in BTUs per passenger-.
"mile, These values take into account the percentage of occupied seats
for each transportation mode. (Chart developed from mformatlon in

Science and Public éWfarrs by Enc t, 1973, p. 39) .

urth of the total energy used on. a

rmmedlate future state and. -

the fuel shortage experienced in "

. :
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Increase Equipment Efficiency

),

B

ERIC

Aruitoxt provided by Eic:

Vehicle Load. IFactors

"_-‘-State and Iocal governments have Ilmlted authorlty to regulat
» consumption: of existing - transportanon ‘mades;. however,uth‘ey can,
" establish “and- enforct speed limits and regulate Lrafﬁc. Optimal. erI

.-Goverhments can. effect fuel - cqbnservatlon e
'_‘m|n|mum speed ‘limits.as dictated by safery i 1 eratrons and by
- synchronlzmg tr‘afflc srgnals lo malntaln 2 40" i :

pubI|c lnformahbn program could draw upon the c;

"buses - averﬁge 18 0 passengers per: trlp,_ ‘
o heavy tr‘afflc average about'15 passér{g%r mlles
- under. the same condltlons usuaIIy zwerage atle

" This subsection on vehicle- load . facto
‘ or vans, Di¥ia-Ride, and bus expres‘sl

enterprise suchghs, a_local radio or television statiofi State and local-,

pooling programs pIease write: R e

"y ’,r.-.' _

[ A . . T

" ENERGY €ONSERVATION--A TECHNICAL GUIDE .
ol o ' . ) e . v O oL ] T, \

PPN " - N I . . . . oL . t

e

)

ot SRV O

by bus, subway, oF tra;n shouId be promoted Parks “w w'al'k

automob“le travel. Obvuously, these measures are 1ong~term
e N ) )
A

[

ccongmy for most motor vehicles is.achi ed i bo't 40 mlles per hour

mfor:matlon pre‘)grams to encourage cmzens _
panies, and taxi: companles to adopt energy conse ? asures AT

167 measures 5‘%

.Automoblles Wer«%used for 97 percent of - _a»-"" -;;)‘
"8

traveled in 1910 Automoblles average 1-’

from cars to buses quI slgnlflcantLyﬁr’Ed

One weII puqucuzed method of‘»

sponspred by a Iarge e

1ur|sd|ct|ons can soI' o2

.pants

When the potentlal appllcatlons number fewer than 300 a man‘bal-

.'-matdhlng technuqbe is used for Iarger number,s a computer program is

SR
available. - . P A R >

I A communltyW|de car pooI|ng program couId be sponsored by a ,_": A
local government as an energy conservation medsure “or by a givic- -minded |

governments should conslder allowing car pooIs to use bus express Lanes

TR Y
- on limited-access freeways. Government agencies and private busmesses ;”»j

should be encouraged to give preferential parkiflg incentives to' their car
pooling employees. For more |nforma1|on abo Ut how' to establish car

‘_“.w- o : EE a0
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; ‘ R '1? DATA FORM FOR -

S
- A : B *. .“ _. ,,.‘l
Cea BYT CARPOOL/BUS.COMMUTER PROGRAM ". \

INSTHUBTIONS PI&EASE COMPI.ETE AI.L [IUESTIONS AND RETURN ONLY THlS‘ :~ ,
1 "'PAGE WITHIN DNE WEEK THROUGH INTEROFFICE MAILS. - """_:" 4
?LE?\SE QALI.' 60210 IF YOU HAVE ANY OUESTIONS Y.

IFIJRST) "

| HI E_% T ll II T I |'|...-'- 1 R

S ; NUMBER _ ISTREETNAME) ’L D

T I T | il r|||111| -

tcmn - ISTATE) :_ QIP)

o PLEASE LOCATE YOUR RESIDENCE CAREFULLY
> - ON THE CORRECT MAP AND PLACE THE GRID

. HOME GRlD NUMBERTSEE MAPS) o NUMBERS HERE.. el L -5
N 'y '
M anann o ITI

OFFICE PHONE IEXT) . ) ROOM NUMBER A ROUTING SYMBOL

‘ Y

. WQAT IS YOUR PRIMARY TRAVEL ARRANGEMENT T0 'WORK? (27) -

St BUS- : WALKB ‘ BICYCLE-

P P o . &
. N 3 B . ERIT R 5
T LGNE’ MOTORCVCLE : TAXI R =
N 2 SRR I
. . - - o - - ¥
TRAIN D . om.gn . - St gt
o o . w0 . . SPECIFY . "
. DO YOU DESIRE.TO BE INCLUDED FOR CARPOOL MATCHING?(zs) , " "
Y . ves D - NO . "REMEMBE R THAT A “'YES” ANSWER PLACES . e s
S . . You UNDER NO OBLlGATION .
", w -

Figure 20 CAR POOL MATCHING This questlonnaxre desngned by the Federal nghway Admlnlstratlon can be’ _ - -*
.- Used as part of a public or privately sponsored car poolmg program Analysis. of the questlonnal 5 can’

4: - . put commuters who live and waork i in the same vrcunlty in touch wutb one another (Courtesy of Federal
Py nghway Admmlstnatlon) - _"' S : !

[AFuiTox provided by ERIC . . N BN . . K3 - .- ] . . . - o .
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AN

B .'"-,Mr Lcw Pratch
“~Urban Planning Dnvnsuon Lo
- HHP 26. N ' :’ ER
. Federal nghway Admlmstrann
-Department of Transportatnon
.. 400 Seventh Stréet S.W. ' ._:"_; : .
' Washlngton DC 20590 et L
) Onc problem ‘with-car poolmg‘ts that therc must be people wrllmg to
“use their personal automobllcs to transport others to work and back -
~home. This problcm |s sometimes overcome.by minibus or van pooling ~
programs.  -Both: the - Tenncssee ‘Valley Authorrty (TVA) Employees
¢ Credit: Union’ and’ thc 3M. Company have van pooling programs for their
employces .The TVA Employees’ Credit Union [eases six- 12-passenger
_vans from’a major Ieasmg agency. These vans are loaned to responsible’
- drivers who agree to carry ten subscrrptron riders per day Van pools are -
- organized..in small - geographlc ‘areas -in order to. m|n|m|ze passenger
-collection times. Riders pay a daily fare ranging ‘from 38 ¢ents to $1 45
dependmg on the distance from their homes .to work. The fares are
sufficient to pay the leasing charge and to cover fuel costs. For further
mformatron on this unique van poolmg program wrltc or call:

Mr. Dave Burnett

R - TVA Employees Credit Unjon  ~ _— <
- f 507 Market Street T '
7 “Knoxville, Tennessec 37902 . o
(615)546-8911 IR S

“In Northern Virginia, ‘the Shlrley Hrghway Express Bus prolect
demonstrated a coordinated strategy for luring commuters from their
cars’ to buses (see Figure 21). The express bus project ‘features an
__ o .. exclusive bus lane in the freeway medlan,bn%prrorrty lanes in the
! - . """ downtown distributjon area, _fringe "parking. facilities coordinated with
LS s T the bus. service, and bus service:extensions to additional residential areas.
g PR o The express bus reduces travel time into downtown'Washmgton D.C. by
L I : .7 10to 15 mmute;s This express bus service has attracted many new rrders
R T . and has reduced commuter automobrle travel by about 3,000 vehicles. -
b L . e T A 51m|Iar program in the San Francisco. Bay Area gives priority -
coo -'.' o S treatment to commuters using . either buses or. car_pools. This program
e B . ' reserves the tol| plaza center-lanes servicing the Qakland Bay Bridge for

" buses and. car. pools durmg rush hours. More than 20,000 bus passengers -
e -and.18;000 car. pool passengers use these prrorrty lanes. Th|s prolect cost
©* less than $100,000 to start.*®" o

C R Ianes without expgnsive caprtal rn.vcstment in new hrghway constructron -

_ A ~York metropolltan area. For further mf’ormatron about the express bus
_ /a\ and car pooling Ianes on. freeways contact :

S < L . N
! ‘k - . . S

: Transit and Traffrc Englneermg Branch "R
. & - Urban Planging D|V|5|on ‘ ST

\)--. . . N :::. . . ., “‘. . >'_

ERIC ;oo 0T 89

L.
Aruitoxt provided by Eic: . . R .

? . -, Contra- flow lanes- prowde a method for establrshmg exclusive bus :

“e' ', Contra-flow lanes simply reverse the flow ‘of  traffic in thg special bus -
: lane. They have been used in Dade Count,y, "Florida; and in the New. , |
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R B

Flgure 21 EXPRESS BUS AND CAR POOL LANES This 11- mlle long facrllty o : . )
: _from Sprmgfleld Virginia, . to'. Washlngton D.C, /accommodates' _ i ‘ T
167000 -round- trlp passengers on 300 buses dally Since many of - - —— . ' '
" these passengers would otherwise drive their own cars, exclusive bus . /

. lanes are a means of conservung energy. (Courtesy of Federal . .
C .nghway Admlmstratron) ) e e .

' N
v -

A demand responswe bus Service | known as.. Dral a-Rrge offerS\
-another strategy for encouragmg cgmmuters to switch from automobiles ; -
to buses A" Dial-a-Ride program offers minibus service for up to 20 .+ . o e
peo in direct response to telephone calls from' prospectlve passengers. . ° O
vcelephone callsare handled by a centraI rad4o drspatcher much like a ) LI o o '
|T@ular taxr service. o : o T e E T
There are: now about 20 Dral-a Rlde programs operatrng on’ e '
natlonwrde basus and about 30 more programs-in various plannrng stages. . ' _ -
These, -programs have been used to provide public transportatlon where R S -
‘none “existed before or to replace- unproductlve fixed bis ro C ’ '
Howe"er the most commonh apphcat|on for Dial-a-Ride service. is to
as a. feedef to .express tra|n or bus, service. Regina, Saskatchewan
&xperrenced a 30 percent increase in transit rldershrp and a 50 percent ] B
decrease in transit operatrng costs: by. convertlng local bus route to” 18 R ‘
, express service and using a Dial-a-Ride- service .to »eed the expresszbus’f ; N S
-service:*? The primary advantage of a Dial-a-Ride service from an ener

conservation pgrspectrve is its. personahzed character whr;h encourages _i-’“ o ' P

people ‘to- switégh from automobiles to buses. For furthe mformafﬁn T S

'-about Dial-a- Rlde mlnrbus servrces contact: T 1,‘;””“ el T o A
* o e . K i ‘ PR o oo

Aruitoxt provided by Eic: T e . - 2 e e,
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o :.Regu/atory or Persuasn/e Measures ,

©.energy consumption.” Acco
has’been repeatedly’ deéma
'energy use (in; rndustry) by 1;
cost savings."*® Since-industrial ;operat;ons are so d|verse this Gurde will
not attempt.-to list.: specrfrc industriaf -energy conservation measures

ENERGY CONSERVATION--A TECHNICAL GUIDE -

K’

- Office of Public Affairs o v
~ Room 9330~ : 3
T Urban Mass Transportatlon Admlmstratlon
- Department of Transportation .
" 400 Seventh Street, S.W. R
Washington, D.C. 20590 SRR
-(202)426 4043 R

. v . . .
A . kN ! . i : N Lah

"The energy conscrvatlon measures outlined have been complled from_" N

‘several sources. These suggestlons appear to be sound both tcchnrcaIIy

and cconomlcally Howcver state and local governmcnts shouId evaluate.
- each measurg ;on its owh relatrve merits. In, 5ome' cases, a detailed: - -

3
cost-bencfit -analysis: should ‘be made to help determlne whether a_

spccmc conscrvatron measure rs warrantcd

— et

businessmen, bus companies, and taxi. scompanies to adopt energy
" conservation measures to help save gasoline arid-diesel fuel..

'transportatlon facilities to decrcase dependence on prrvate
_automobiles.” - : - ’

- ® Encourage urban cluster and new town deveIopments whrch'

- integrate res|dent|al school, commercral and recreatlonal Luses to -
_ 7 decrease. dependencc on private automobiles. = <= . - o
.. _Assess the relative ‘merrts of sponsoring a Dlal-a ere mtnlbus '

. service. - . . S : N . -
o Encourage commuter car or van pooIrng : o
.. Encourage ‘large emponers to stagger worklng‘hours to reduce ’
"_' -rush-hour traffic congestion.” -, . ST A :
° '-.,"Establrsh both minimum -and< maX|mum speed limits where
appropriate. Synchronrze traffic srgnals to fmaintain traffic flow
at 40"mph when approprlatc Automobllc gasolrne cffrcrency is
greatest at about thIS spced : p

N

;-

Moderate Cost Measures I o

o Establlsh exclusrve cxprcss Ianes on’ freeways for buses and car.
.. pools. . - : .
,.,'l DcveIop new frlnge parklng areas for commuters who WI|| use,
W public transportation. © . : 1 :

® - Provide excluslve bus lanes and drscharge zones along streets
® Develop- bic fie paths and pedestrran walks to provrde an '

R

aIternatrve to automobrle transportat|on T o

Industry in the Unrted State,_, accounts for about 40 percent of eur totaI
e to the Natronal ‘Bureau of Standards, “It-
5y ratqd tha't conservat‘lon measures can reduce _
_o 30 percent, or more, with Justrfymg',.

.

Rather thlS section prescnts the necessary mformatron to assist the Iocal%

A

Sponsor a public lnformatlon program to encourage Cltllens,"“

Encourage the siting of large commercial. buildings near. publrc-.,v
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'and state govcrnme% adm|n|strator in, developlng an |ntell|gent energy : e
conservation policy for industries. = .. = I
The Ford Foundatlon Energy Pollcy Pro;ect estimates that through ’
"short term measures requiring little or no capital investment, -industry o .
- can -achieve - energy “ savings ranglng from 10 to lS#ercentSl The . 0o Tt
»mcrcasmg price of energy will motivate’ many companies to initiate - .. - S
" energy conservation-measures in their own self-interest. According. to the - G T
Ford Energy® Pro;ect Hthe |ndustr|al sector is' probably ‘the most  ~ .. LT 0 e
‘responsive to the price of energy . Hence a -general government ' o
policy of regulation or compulsory. energy performance standards would
.. appear to be unhecessary, difficult to administer, and, perhaps, counter-
productive.”’S? However, ‘there are several things which local and state , -
goveraments can do, to encourage |ndustr|al firmsto initiate conservation -~ - .
measures, partlcularly measures mvolvmg technologlcal |nnovat|on and Sy
- capital,investment. o : : e
- First, a government-sponsored program to d|ssem|nate information . ]
about. new entrgy cQnservation technologies and processes would be a e
‘slgnrﬂcant boon to smaller flrms which ‘often have little access to such - . L.
. information. The U‘wS National Bureau of Standards in cooperatlon with - ' N
the Federal Energy Administration has’ recently published’ Energy , .
. Conservat/on Program—Guide  for lndustry and Commerce (sce bibli-- . S )
ography refererice 8), a guide . to assist business and industry in ' '
e.stabllshlng an on-going conservation program This document outlines . ' S
the steps in such a program and suggests specific ways to “reduce energy : N
use in manufacturrng and- commercial buslnesses It also focuses on. '
: energy conservation opportunitics which have already been |dent|f|ed by .
|ndustry and have led to energy ‘¢ost. savings. - . S .
. Second jurisdictions should. explore the possibility of long range © . )
plannlng for comblned power:steam’ generatlng systems. This -would - -
" mean locating electrlc power plants in -the. vicinity of- industrial plants.
whlch could use'the waste heat that wWould otherwise be discarded by the .
power,_station. When electrrclty is generated alone, only about 30 to 40-
percent of the encrgy content of the fuel is converted to electricity; in-
combined. systems, where the .waste heat:is used for industrial 'process.
steam,:about 80 percent of thc available fuel energy is used.* * Combined . S o
.Stcam-electrlcrty generation can be fostered either by’ encouragmga D e
industries to locate: ad]acent to the uttllty s .power plants, in. so- called{»' K -
energy-industrial . parks, or by provrdmg lncentlves for |ndustr|es to = .
ganerate electr|C|ty on- sr[e as a by product of stéam production. A Sl
‘Both . methods requlre ‘governmént involverhent: Emergy-industrial- = " -
. °parl\s requlre dntensive 1@ -range planmmg and goordmatlon partlcularly S
"because eléctric utilities require such-a long time, (e|ght to ten years) to T et R _
'brlnganew power station on-fine. . o F R 1
' The Transportation and Regional Plannrng Division of the New York ) h
-City Planning Department has been explorlng the potential for’ energy-
“industrial. parks |n New York Few, if any, other jurisdictionshave yet
attempted to apply this concept A ma]or obstacle . to ‘the W|der' '
applrcatlon -of —on-site powar ‘generation: by industrial plants  is the _' o .
uncerta|nty about interconnections: with the ut|l|ty distribution system o <o
- This obstacle could . be- allevuated bysstate or. local public ut|l|ty '-; ' ' ‘
regulatlons requlgng interconhectigns at- reasonable rates. . - : . ik .
“For additional: rnformatlon on .the: plann|ng lmpllcatlons of energy- R RREA
|ndustr|al p:inks please contact: . " no : '
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. : 5 Mr. Robert Tanenhaus , L o e
« 0 . w0 ... Energy Planner -~ = . < : S
y I ; A Transportatlon and Reglonal Plannlng Dwusuon S
L IR ‘Department of City Plannlng : S
T ... . 2Lafayette Street. SR L e .
o .. .7 NewYork,New York 10007 o e

- . "“. Y S A th|rd area of pot’entral staté and locat government |nvolvement in -
Lo L - -industrial energy conservation is primary materials recycllng ‘For several
S - primary metals, .a finished product from scrap -or “recycled" metal

: o " requires’ srgnlflcantly less encrgy “than from the prlmary ore. Recycled

L - ., aluminum, .for. eXampIe,orequrres on}y S percent as mu¢h energy to =

‘ _ . process‘as aluminum. ore.. According to the Ford Energy Pro;ect; “it is.

o o S " economical today to recover rscrap metals ‘from municipal wastes =

S - - wherever incineration .is the. only practical or acceptable disposal method. " -

N L * for’ solid wastes:"54 The pro;ect predicts ‘the growth of a Iarge-scale_-.'

- T ' . metals recycllng mdustry in the Umted States over the next decade.-

1
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S;a e and Iocal gqvernments should include’ publsc eIectrzc utllltleS in . T ! .
therr ommunity energy conservation programs for a number of reasons.” T S A o
; vernments regulate utility rate structures, thereby mfluencrhg L o B0 T B
rgy supply apd demand., County and city governments R ' BRI
v occasianally find . themselv® arguing before a state utilities commission = -* . o
* regarding | proposed changes in _utility: rate structun’es State and- Iocal R SR
governments rnfluence electr|c1ty consumptlon patterns wrth varrous IR TR
~policies that rélate: to. tax: |ncent|ves and. d1smcent|ves promotronal
“activities, and consumer. educatron County and. c1ty 4goverhments are
responslbéé for street r'ghtmg In addltlon about 2,000 1urlsd|ct|ons
‘operate their own electric utilitiese This cha,pter dlsgusses electric power | - T _
'demantﬁ utility . regdlatlon, joint purchasmg and ’5d|str|but|on pIant BT L .
\equment and street I|ght|ng R : - b g SRR - A B fb ‘ AN
Doy . o L a:-- N ’ . .'e '-,_f'f R {' R ,\ v
State and IocaI governments have severa[ opttons a\/allable t@them to: ’Consumer Demand L LR
“encourage electric. power savmgs These energy-saying optrqrtagrelate to: ‘-’,-',.»'_7"" ‘
publ|c educatrorA commercial . pr0mot|onal aCtIW;IIeS gove,mment tax ; i
|ncent|ves and drsmcentrves and rate reguIatlons d..‘ - LT
Local - governments sh0uId sponsor cdnsun)er educatlon .programs
%ﬂented toward eIectrzc poWer conservatlog,aA pubhc edu ation.
T‘-'"ro‘gram couId -be very. rmportant touurlsdtct‘n}ms operatmg thez%
Wactric power ut|I|t|es The Seattle Clty nght* Company recenv?
,‘{ﬁrt’rated ' mnovatlve energy conservatlon program know Las
~Kill-a- Watt i The program 'S’ consumer educatlon ac,;xvxtles are ou'tlmed

Below f o m.‘ T et __'g . I a-_.' .4 ..' Lo f '-:

R
) PR P - R b

0 Consumer advrsory teams have begn formed to heIp educate, gt
T resldentlal,‘ industfial, and" commercqsal cusfomers.  These advrsory '
steams draw upon such expenencdd peraons as home econom|sts
sefvzce representatlves, applrance, servscemen JnCIUStI'Ia'l »safes .
engmeers* and: power suppfy engln‘eé’rs Thest' steams provide. adv ce _"-
,' on ‘such thmgs as lﬂSUlatIOH heaftmg equrpment appIuance care

\' set‘vrce capac Y, and, m ‘house conservatron R ~

)

= ) Two telepho e message servrces have’ been estabrlshgd G)ne message

. se;?'wce gtves ‘the listener'T tlps on how to'coris rve. e?lectrlc power and .
v - tells where to wrrte “for:. “more cc)mpletea :

O . & : I s S ‘;",.'..
EMC e »
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R P me5§age service - Iogs customer requests for an energy specrallst to.'-‘.yf
T ... _inspect homes:. . - : o . S
o . ® Some hints :for energy c0nservat|on have been prepared in decaIv.f
cas o T form, These are. distributed by appliance -service repmrmen and. »..
' ' ~electric service represenvtatlves Spei’tal notices about. the, energy’
.. conservation: program seches ~were‘ malled to the 500 Iargest'..ﬁ'
_ o _customers g' AT L e LT :
. T, i AII state governments and some IocaI governments have authonty).to
. LT e regulate promotlonal advertlsmg and product, labeling, Thesc govern-"i."'
S Stk g, . . ments should explore the apprepriate . use:of; these police. powers for ' .
e fal B T conservmg elgctrlc power New York - C|ty- for example now requires
. . — - that air condltlonerqabels contaln data e ,‘ electrri pom()nsumptlon
State and Iocal governments shouId also aésess the: potemlal for usmg '
_ Sa tax |ncent|ves or. dlsmoentNes to encou'rage energy savuhgs As mentlonedﬁ
Teoh T T U earligr, Cthe state of Andiana offers *a ugal estate taX;break on homes -
: v '_“,' utlllzmg solar.enérgy.- Also ;A number of public 'utlhtres across the.”
D A qountry offer fow- mterest ' 510 homeowners for the purpose of ..
. el makmg home‘lmprovements YWhJch conserve’ energy The ‘Mlchlgan oL
~ Consolidated Gas C0mpaﬁy, ifor example _provides: short term interest- .
' PR o free iGans to.homeowner&, or |nstalhng insitlation-j in.their homes. T
o ~-State and local utility .commissions shouId consud,er the possibility of .
T e RO _ aIIowmg utilities to’ ‘include, in their rate base ‘costs mCurred in reducmg.-_-
SO Ul e the demand . at the point of; consumptron FEor example; in addition’to
L . A supplymg eIectrlcrty the utility; would also be able to: supply irfsulation: |
. T T and storm ‘windows to. its customers. The Tesdlt would be equivalent to’
poe Ty “anircrease in supply facilities at less capital’ expe,mdrturw In"this way, the.
RN T S utlllty could take a much more actlve roIe |n promotmg better energy
BT e utihzatlon ST ST
T Apartment dWeIIers can be encouraged to ust electric| ¥
S by providing “for |nd|v1dual metermg Tof | each dwellmg unit in"
S ~ultiple-family resrdences Several stqﬁ\e governmen’ts presently prohibit-
Lo o individdally billing -tenants in muLtrfamlly dwelhngs for their électricity ‘
Lot ,@M Il " L consumptlon This proh|b|t|on tends_to promote excessive electric . -
LT T T e Lonsumption, Smce ‘the tenants do not dlrectly pay for their power. The -
T . Federal. Ener-gy Administration is” currently sfudylng the rmpact of -
T e e 'e" mdwrdual metermg on Mectrucrty cohsumption..’, . - o Tl gD
S e 0 " iThe feader whe wnshes ‘to: pulsue “a; more detailed investigation of .-
R e R “energy conservation’ measures to reduce’ eIectrrc ‘power demand should :
Lo Lo T lcontact approprrate sources Igsted S el
T o Mr.Mike Sharar, ST R
o o s L Director of Commyunity Relatrons fee T
B R T T, __'Seattle City Light Company '
71018 Third Avenue .- ST N . S
<1 LT Seattle, .Was"h‘mgton 98104 LR R R
e (2064473110, T L T e

e : ) Se o M Dennls Sudhelmer A S
e e /.[Energy Conservatron C,_oordmator " - - B n

Michigah Consolldated Gas’ Company L
S G . :Onhe Woodward Place T o B
R T R ‘_ . ,Detr01t Mlchlgan 48226 B

- L N T LT

Utlllty Regulatlonand Electraelty State governme ts' can exerclse. a""dfr’eet" impact on ele.ctrrcrty

Ca T e Prlcing consumpt’on thr ugh t'he authorlty OQCIF publlc utllnty eom_'r?;nssnons .
ER I T U R A 9 R NI,
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; ‘These regulatory commlsswns control the " prlces charg by eIectrlc_ ‘
, ,.rates to *cOver “costs anq allon t ese natural‘--‘ '

.
.

f...'-'mdnopolles‘ a,falr-proflt : e ‘ " S R . :
"Sevetal recént studlesc |nclud“ng the Ford Foundatlon Energy Rollcy" S FEET
.'Pr01ect have concluded that ;the rate sc ules used in“most stites . 0 U S 7 RO

o~

actually encourage |ncreased eIectrIC|ty ,,;zonsumpnon 55 The most (. i - o
wndely used: électrlcn’y rate*schedule charges customers accordlhg to their . LR BICERE
: use of eleCtrmty, the more they use;: the lower the unlg price. This rate .
“strudtiire; the “decllnlr:'%‘blbck fate” system, generally charges.one price:
1 for 'he first: 250:Kilow: hours,, gilower prlce ‘for, the next: block and-so -
son By~chargmg larggf%;e § Teds ‘per kiloy att holir- than smaller USers the. _
~ ffthls rate St re IS t'p stlmul'ate demand ' N
; ._'Whlle these promd’tlona,l rates reflected; the trend of" eIectnc power o
:'mijustry costsi when. mcreased :genératiog eant.| lower unit costs, thisis - 7
no Ionger he case. The Roed- Foundatmmehergy prolect has shown that'.. "
present rate deslgnst by,pt’omotmg greater electncnty .use’ through pricg’ o
reductlons for hlgh@mnsumptl(m force over- expanslon .of. generatlng_. JRI
~capac1ty o 'meet themnereased demand Reallzmg at the declining ..
block” rate system ac l},y dlscourages energy conservatlon flve states'_;"'_"_ o
‘have already taken act'ton fo“‘flatten their ut|I|ty rate structures (i.e,
charge- the\same pnce -peq “kwh' for Iarge consumers as for smaII) These‘ Lo
are, W@consm ‘New' Yorfk; New Jer’sey, Flonda, and Rhode Island.” .~ BN

Therc have been- seyeral‘ Stl.{dIeS of the: lmpact of eIect‘ﬂcuty rates on_' 3
consumptlon Unders®nding ‘the naturé of . ‘the- “rélationshig . between
prlce and growth in e[gctnc-k{z demaod is. essentlal if public ut|I|ty
commnssno‘ns are o’ usé’ thgjr rdte-setting’ authonty ‘. prbmote energy
consefvation, ¥The Natronal Scrence Foundation "RANN program has "
sponsored research at the: dak Rldge Natlonalﬁaboratory to develop a’
methodology for: examlnl ¥ he mfluence ‘of - pubI|c polloy on, future _
electricity demand 56 The iléarcHers have developed an ecoriometric .
(statlstlcal) modeI *Whlch re ldéﬁtla.l <§3mmercnal and Andustrials® -,
demand - for™. eIectncnty t0- | ?é factors” \vhrch mfluence growth in
demand populatlon dlsposa e lncom(ﬁ?the prlce of eIectrncnty, the o
price of natural gas (a. partlal stibstitute’ for. eIectrIC|ty) andithe prlce af
eIectncaI appllances The modeJ uses data from 4'7 states for the perlod
1947 AR T T el :

: The s|gn|ﬂcant ,fmdmg\;Lf the pak Rldge naodel reIevan't to regulatory
commtsslons/ls ‘determinatroh- of - “Iong -run. eIast|c1t|es” (a mea§ur‘e of
responslveness of . -ong’ vahble 10 changes in anothe{)u“fo'r eIectri’cnty _
demand in rel,a.t‘l'on to’ the ‘price of eIectrncnty For restdentlal customers, - ‘:"'
it was found Fd ld’bercen-t mqrease iy prlce would eventually lead fora 12 ol
oercent decrease jn demand assumlng the other varlables *were.. held ;“:, T
.onsta;nt The response of course would not ‘be* lmmgdlate but the
esearc'hers were,able toi predlct that. half of the démand l’eﬁuction WOuId
ccur, ln the, f,lrs‘t three years For: comnlermal ecus{omers a'16.percent’, .
ngrease ‘in’ prlce would Iegd to:a 14 percent reduction” in demand Tand-
or |ndu,5tr|al cust«omers' the reductxon would “be.. 17 percent Both
ndustnal and* commerqlal customers wouId respond to 2, prlce change
mthln the’ first” year R ','"‘ - RN T T N

A fundamental problem confrontmg eIectrlc utllmes Js neven" ERTEN
iemand Electnclty demand fluctuates by season and eve by 'hourf* ‘,' '
1ur|gg the . day. ‘Electric- generatrng equlpment mUSt be desngnqd 1o

lccommodate the “peak load” perlods even though th|s~equ|pment is"
e. -

Emc e
t
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‘vnot needed at_other t|mes Wlthout the extra’ capaclty, brownouts
, “(reduced power at-pedk times) occur. In the United States, utilities have
L S o , satisfied the peaks in demand by relying on special peaklng generators .
T SR (generally gas turbines) which have a hlghef energy cost than base-load
o T s -generators. Alsg,’ during peak- load peériods, older "and less . efflclent"
' S . * . generators mUSt "be brought. on- Ilne For these reasons, it is highly. .-
L D § o 3"’}-:‘ ', desirable to encourage consumers-to use less electricity: at peak hourdand . -’
SR S T &gx " during peak months. Then the peaking generators would not be needed
s e . " and the overafl energy efficiency of the power generatlpn system’ wouId 1
- T " beimproved. R 4 ‘
. o ) o Twolpptoaches have-been consudered for reducmg\peak Ioads thus ,
Lo R4 smoothnga'the demand curve: -, .o R

‘. . 3 . . .

- S L] Peak d prlclng a t|me dependent rate. structu_re that charges: .

. L\ ,more. ,electric’lty_ consumption - during peak ‘hours: an eak
' oo ' , months during off:peak times.. - ' ' &O
& . T " ® Remote-controlled load management— d’werslon of part of the peak’
T . : _' _ Ioad by techno!’ogtcaFmeans .to off-peak per|ods

R

+ “ The first approach, pebk load pricing, has not generally been used in
_ . the United States but, has been employed in Western Europe ‘to shift .
o . = some of the Ioad which would normally. occur during peak periods to -
Se. ... v o night-fime, low-demand Reri In" France, for example, one class o
v . customers is charged 1 44 pe?dgvh at night but 9.6¢ p&¢ kwh during the' .
' day. The impact of :this time-dependent rate structu on demand is
being studied- by the National Science Foundation.’ :
o In Wisconsin, a seasonaI rate structure. recently has been |nst|tuted by ‘
s I wh|ch supmer eIectr|C|ty pr1ces are about 20 percent hlgher than winter
Tto. - priceg. The widespread use of air°conditioning has. led to-a.peak.load,
: throughodt T he summeég.An experimental program is - noy - being
- o ¢ conducted |n Wlsconsm to determine the impact of a peak-load system
e . e ofvprlclng Customers will be billed according t§ the coincidence of their”
. N L use with the system 's peak. This will, requlke the |nstaIIat|on of a special
R - time meter in each home and business.58 " | = ‘
ST T The second approach, load manZggient hfis been used by the Detroit

e, , . Edison- C0mpany 59 ln the Detroit ystem there‘eﬁe 20,000 eIectrlce,
o N .+ water heaters, eachl requiring abo ne kilowatt of power. Each has. "
S P egrcutoff switch. Ata beep from, the" 7
companys computeracontrolle 10 transmitter, any or- arIL of the
heaters can be shut down” |ns'tan, , releasing up to a maxnmu of 291',_ *
) S : . , " megawatts of . power to, accommodate peak loads, ‘ save’ operatron of -
e T S hlgi cost fuel generating equipment, or meet a system’ emergency ' RE
e - From the ut|I|tys view, Water heaters are an ideal part’of the
A e househoId eIectr|C|ty load to be diverted. They draw a Iarge amount-of:
' . current, are subject .to -a- separate cutoff switch,” and- tempora,ry r
4 d|sruptlon of serV|ce caﬁses a mlnlmum -of mconvenlence °.’.' the"

. been. equlpped with a radio- controﬁ

—one kllowatt ofgeneratlng gapaclty for use eIsewhere New generatrng

tquipment. would!cost_ from $/3OO to $4OO per kliowatt of capacrty and " N

o take years to. bUIld

L T ' . - re1at|onsh|p between,. publlc » electric. utlllty regulatlon and /energy
' R o 4 g conservatlon shouid contact the sources listed:.
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Mr‘ George Bonn_er W e e Co T S
. Directpr, Energy Division™® ~ = . . - - B T LT _ :
' New York Public Seryice Commtsslon )' N\ O LRI T L e
. 44 Holiind Avenue L : L e . s ' ; PR R
/ _Albany ew York 12208
U (518) 4%{5441 RN e
Office of Systems Integratron and Analysls :
. _.j'f~Nat|onaI Science Foupdation -~ - N, .
. I800GSL,NW. T . .
_.'A'Wash'ington D.C. 2(,)550 ‘ o e e e
L :‘;‘ (202) 632-4032.. e T e
- For more. |nformat|on- on, WISCOT\SIH s electrlcny prlcmg’and experlmer( ~

|n tlme of- day mete{mg,contact . i S L " ’ :

M JamesTanner o
.- Administrator of Public Ut|||ty Rates DR Y
S Public Service Commission.of Wlsconsm Lo
. Hill Farms State Office Buflding. . ...
- ~7+ 'Madison, Wisconsin 53702 oy, o
T (608) 26&1265 T e
PuleC electric ‘utrlltles can reduce 'the ’ ueJ costs by |0|ntly purchaslng Jomt Purchasmg and Dlstrlbutlon
fuel |n Iarger quantlttes than._uld be practloal for ~any-. s|ngle.'., 3 v :
government Joint. agreements fou .the putchase of tlectric power inbulk - e o "~. P’ M.
lptois, Kansas, Massachusétts, and Ohio'with -~ . "~ 0 e - R
P bI|c ‘utilities could also ‘join together tQ~ © T T ettt
develop a common egfrgy “source. The Northern California Power - R o
- Agency s aft exa"e af» a* joirit agreement by 11 citiegpand the " " oo
Plumas-Sierra - Ryefll'. Electric. Cé¢ perative. to harness “thve. geothermal Ty T
- resourges'in: th; reglon for electric power productlon SRR KR B T
AP_u_bhc\:q'tles should also  consider - using - inter upttble saIes' B T S TR
eemen s Anﬂmterruptrble sales ag’reement specrfles that when the. - .. -~ o T

the peak demand perllo passes. These , ,
) N ed cmg peak demand, thereby enabllng the . - e
; ing capacity. Whlle th|s is ot a'pure T, - SRREU )
__oes enable a ut|I4ty to Iower power - . A , N RN
ysing’ expensive -auxiliary .generators. . . « - R I
Interruptlble ‘sales agreen ents _' most’ effective when there is aswgle. - - ©ont o
- large: electric power consumer’ such as a metal or chemrcal pIant |n the I I §
" commun|ty R .\‘_.:-_ X S [ BRI A .

Electrlc powel/generatl A presently consumes: about 26 percent of the « Plant Equnpment Ly
prumary fuels used nationwide. Bagfd on current prolectlons the AMOUNt: il - S
- of. energy consumed: for lelectri power generation is’ exper.tecHo, tr|pIe : ,f. IR
by 1990 (to 41 percent of total energy consugnption). tElectric power ' ., L
- plant. effmencues increase from an avera%e of only 15 percent in 1900 =~ oL
't 33 percent in 1965 du¥’to, technologlca} |mpr0vements €0 However, . S _ : 5
average fueI conversion efﬂmency has, declined sIrghtI*y since 1965 o . A P
" because oIder ineffient pIants have aL(en ‘pressed into service' to meet N L
peak load demands ‘during- summets. The U.S. Office of Emergency C S \t
- Preparedness, in a 1972 report on energy conservatlon concIuded that - .+ .7 — 8 R
there arJe essentlalfy no means for maklng major |mpr0vements in fossll ' ' T
ERIC™ o T el 9“ R R T
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" fuel- f|red steém turbmes at the cu rent state ofmetallurgy technolog
Stdte oL

e e However, tHere are a/n umber of opportunities*for eIectr|c utillties .to
I increase efficiency as;old equipment is replaced or capamty islexpanded. .
A . . Greater efficiencies can also be achic¢ved throhgh coope rative agreements o
T v o . . .. ‘that allow bconomles of scale. - - ' , S
: ' \'/f - o ‘" There are three types of turbine generatmg units in"use today " 3as,

e peak power demands becauise they can- be started and- stopped quickly.
. o . Gas generators use natural:gas or low- sulfur fuel-: oil d1st1|lates Cas,.
et S e _ turbmegare too expensive and. inefficient to use-for baSe load generat-aon

' N T © Steam Jturbine generators produce about’ three-juarters. of all electric
‘ _ y ' power%)n a nationwide basis. Most steam turbmesire powered by coal,
cre ' but many pIants have been switching over. to petr‘oleum because air
B 'qUallty standards preclude burning highssulfur céal.” Combined- -cycle.
generators use both gasg and steam turbines. The base - Ioad ‘power is

S . o © steam, a;éj combmed cycle. Gas turbme generators are used for meetmg"

S S . produced by the steam  turbine, while the gas turbine is used -as a-
ST s S - “topping” unit. Hot exhaust . gases from the gas turbine ai e used to elther
A “. o "~ boil water or pr‘eheat air_ for the \steam. turbme omblned eycle
Y L e 7. .generators have two advantages over:steam turb|nes—-they are usually
L ' . . >+ . more efficient energy users,’and they can ‘be installed” in less'time. Their
L L o "~ “construction cost is also competltlve wrth steam turbines. Addrtronal
. ; R ..+ . information“ahout electric power generatmg equtpment and practrces can
b e | T . - be obtamed by writing or callmg the organlzatlons Ilsted
A \ _ ) . .PUbllC Information Representatlve o SR
. S S ~"_American Public. Power Asspciation: "+ - " e o
- Ny e S . 2600 Virginia Averiue, N.W "". P v
o ‘/ o “v.. Washington, D.C. 20037 - - & . oo W Tt
! . (202) 333-9200... R LS T
AT Co . Edrson Electric Instltute o ,.w‘ A o et
Lo o~ % .90 Park’'Avenue * 7. e
e T R NewYark, NewYork1001§ SR N
S o (212)573:8700 SN ‘
< s T

Another eIectr|c power source that local govﬁnents should know .
:about is the- fuel cell: Fuel ceIIs are.devices which produce eIectrlc power o
dlfCCtlY‘ from.a fuel by a c'nemlcal reactlon (see Figure 22). Unlike most.
e 'generatmg systems thesd devices . do "not burn “the fuel “or requtre o
N o ',‘generatmg_ machmery ‘such. as turbmes since their. basnc;process is
T - o 'eIectrochemlcaI Fept employed as' a source of” eIectr‘tl:lty during’ the-
.o o T - space program, fuel ceIIS are an efficient means of convertmg the energy
- . potentjal of f055|l fuels directly.to electricity.a = *
o Yy T - " Fugl- cells \ aye “a_poten |aI thermal efflclency m,\the order of 45
e Co percent, - using | conventlonal .fuels (heatlng orT or methane) Flrst--'
.. . generatjon pIants are- expecte to operate(a; about 37 percent efflclency
ST ‘ - Fuel cells appear to offer. the greatest pbtentlal as peakmg units, since,
- | SRRCTR . they are more effrcleht than -gas turbines. They atso will be a suttable L
R : e - . - wayof generatmg power, on-site for offlce complexes ‘major, |nst|tut|onal
e T T buildings, and multiple-family. dwelllngs In this way, transmlssnon Iosses )

O would be reduced: ' /- o R : e

LT A fuel cell, power plant consrsts of three componen‘ts—a r'eformer a

’\J\ - e \fuei cell; and an mverter .The reformer is a devrce whxch breaks the -
AR R L RO ' pnmary fossul fuel into hydrogen ‘and carbOn d|0X|de eba5|c fuel ceII'

o L R combmes the hydrpgen wnth oxygen tb produce dlrect current (DC) The""'
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-~ hydrogen. The hydrogen is ﬂ&:n reacted with air to produce water: and "
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© ELECTRODES - ' .

Flgure 22 ELECTRICITY FROM A FUEL CELL A fuel cell produces
ele?:tnmty by - an- electrochemical reactron in which hydrogen and .
. oxygen ﬁ:ombme to produce direct current. The  energy produckd is
, tappeti by placrng an electric load, such as an electrlc light, in the = ~
_circuit. Fuel " zells generate electrlcnty mare efflcrently than do
electric’ power plants

]

oplynby product of thls chemlcal reactlon is water The mverter change}

the. direct current té' alternatmg current (AC) for transmnssuon afid -

’dlstrlbutlon ) . —_

Pratt and Whltney Alrcraft Company has been engaged in-a $42‘
m|H|0n deveIopme,rl.t _program . supported - by nine* eIecttl\c ut|I|ty
companies to produce a 26,000-kilowatt fueI cell .power pIant This.

‘would provide adequate’ electric poWer for a community of ‘20,000
‘ populatlon The fuel cell’ power plant is to be demonstrated-in 1977 and

to go into productlon in 1978 ‘Such power pIants wnII cost.an estlmated-.'

" $5 million each. - oA :

- The Office of/cx)l Research and. Westlnghouse Electric- Corporatlon- ’
pr totype 100 kilowatt fuel: cell .power pIant This .-

power plant uses-a high- temperature gas reactor to gasify coal, producmg

-electricity. The - only by prodqc"s of, thls type of fuel ceII are carbon

S

d|0X|de and water,

E economlcally attractive—actually - producmg electric powér at lower costs

B
.

. can. be instal

Q (more depth-sh

Aruitoxt provided by Eic:

than future conventional power .plants. - Furthermore “fuel cell bower

plants: “will requiré - reIatlver Ilttle space, they do not, poIIute the -
g atmosphere they are. noiseless; and they will, require a relat!»\/ely short =
ome experts think ‘fuel cells, when, comhercually avallabLe :

Iead t|me

and operatmg in ds little as three moriths 62 * %

State and local ;
Id contact the foIIowmg §ources OO '

L}

o A,

* Fuel. cell” power plants appear to have . several advantages over .
: Conventlonal power plants, Large-scale fuel cell pIants will probably be -

overnmeﬁts _wishing to mvestlgate fuel ceII technology L

. . S p T - .




ENERGY CONSERVATION:-A TECHNFEAL GUIDE ;

U T_'PO Box 109. | L N
o s e 77 South Windsor lCon_neCtncu‘t Q§Q74‘_. R S e
- . 71 Dr:Daniel Berg| - . S o e
SRR e o e Director, Energy Systems Researchl S T

- T o ‘.._"Westlnghouse Elbctrrc Corporatnon _' T / o
K V T S . I.Prttsburgh Penn_
LT . ‘{412) 2563423 ‘

AT e _-Offrce ofCoal R'search N PR IR
PR h SR ".Department of the lntenor L SR R
e L el w2100 M Street NIW. I S L L S
o d T Washington, DiC. 2003# T e e
st (202)‘634 6605*“* R A S

) - R . .
- ; S _,'

v St Street Lighting . - Street Ilghtlng is an alrpost unlversal publlc functlon often performed as’
T L s an adjunch to. electric ower generatlon and trahsmission. “Street lighting
e oL L . should be lncluded :as part.of a’ comprehensrve energy. conseryatlon
RS Y . . . progigm, But not without consrdermg its :possible._impact on:¢rime:
VR B ‘Although all the l’hEltIO 's street llghts consume less than 1 percent of the .
o : _ ‘ . _total glectric power generated, a reductron in street lighting.is.a. highly -
[ visible> action which cap sefve to(encourage publlc partlclpatmn in other-’ -
e , e _'“energy*conservatlon ac |v1tles ot VL
ol e T N v The Law Enforcen lent” AsS|stance Adm|n|strat|on (LEAA) recom~ -
L S+ % mends that any reduct’on of street. llghtmg levels in‘a given area be made O
I -‘only after consultatlo wnth police’ offlclals and citizens. Certaln areas - |
- ' -+ “should, be ‘madintained at .presént or even: hlgher leveIs,—commercnal B
- ) dlstncts whnch gen\'rate substantlal movements of - pedestrlans from
, _ ST T reasonably crowded areas tg less populous sldestreets,, high- and .-
o oo o . medium-density resld'entral areas, ‘particularly’ those contarmng Tow-
B . S _*: income housing;areas surroundlng major. arterla'Lstreets and areas wrth a
- ) ) ©- - pumber of small commerclal establlshments Some suggested areas, for .
Nt s street llghtmg reduct|on lnaude proper’tles whlch have been cleared for .,
) T Y. f freeway constructlon midblock -location$” on” low: ‘density” res|dent|aln '
B e i - sreets, areas where llghtrng is at a level Well abo"e sténdards in order:to,
' , o _'enhance commercxal *mterests areas where . llghtlng is. .decorative - or
v T © o7 grnamentalin ‘nature, “and streets owhxch pedestrlan and automoblle '
LT traffic are well below normal. +. . . '
L ' 7 .. There are five ways to reduce the ene:gy used by exlstmg stnaet Irghts o
e BRI - .ina given area: -~ . ,

. L o v Lo

R 2

’ .

o - = e Deactivate some rtlon of the street Ilghts such as every second
R L 3. A third, or fourth lafup : X
' . ' ‘.4 e Turn off the lights af sok;ne tlme in the
R P TR mornlng e Cel
e '~ e'Dim the exnstmg lights. = = - \ '
(R e Schedule lightmgmalntenance and relambmg >
ST ’ 0 Replace eX|st|ng lamps with lower wattage lamps of the same type

late e"vening»or_ early B

E ‘IC o A " The jast alternatlve |s reco mended from' a c|t|zen safety standpomt S

- . - ! . . .. . "-|. B K - . ,
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Table7 ESTIMATED COSTS OF CONVERTING FR()M INCANDESCENT TO

\/ MERCURY OR SODILM VAROR STREET Lig

1TS I - '_\ .

¢ . . B . . . . o, .,A
' ' ool T A / App?fxumate costs per Ight
‘.\‘ . ,‘J_L‘amp,‘type. (. 3 ;Watt’s_ 'Lty(ens /Fixtu\%e Lam;g Labor : Total
In‘candescent ............ ‘500 I __h | e et
N!ercur\v yapor ..... Ll -250 0 ~Js-1o' 860, $17)
' ‘\ Sodium vapor .. s o100 !

.\'

. "'Conv‘ersio_nv costs asgume use of 'exist’i"ng‘pol'es 5nd'\3/\/ltri.ng..
\\ . ) . ) L ~/ .
“An alternattve to reducmg Ilghtlng levels. i isito r
ergy -efficient ones. Table' 7 |IIustrates he powe
light sources each of WhICh produces 1pprox1
MErcury vapor lights ‘use about: 50 pee/c as
«incandescent - lights, and vhigh- preSSur

40 ‘ | 60'(/?3_0-_[

eplace lamps with

percent as; much power to achieve the same li

sodiumL

hting level.- Inefflclent

ore
r requlrements of three
nateLy 10,000 lumens.
nuch {electnc power as
vapor uses about .25 -

mcandescent lamps .use about one-third'- of . t?e eIectrlc power nom/ -

consumed nationally by street lights.®?
THe foIIowmg recommendations are mad

measure , ,: e, v - L

)

-

f|gured to make sure the savings measures are “really .worth ‘the
: effort . : :

‘@ Reductions in street I|ght|ng shouId be made onIy after consultation -

with police |c|aIs and citizens.

\ 0 -Reducthms .in- street I|ght1ng shouId be part Of an overaII

conservatlon pIan o v .

| No reductlons in syreet Ilghtlng levels: should be made until sthe .
communrty has fully explored the aIternatlve of convers|on to morg .

-efficient types of lights.:

msure that the mg@t efficiant. street I|ghts are installed..:

) Future street In%ng pr01ects shouId be carefuIIy evaluated to :

L,ocal governments wishing.to- dig deeper~ into energy conservation
- measures relatéd to street lighting should write for the LEAA pu bhcatlon
' Street [_/ght/ng, Energy Conservation and Cr/me Energy Report No 2,

March 1,1974,at Wg address . .\

Cw er JeffAIpe,rln o : IR T
M ’ Law Enforcemerft Assnstance Admmlstramon SN ‘
— Department of Justice . . o Y.
633 Indiana Avenue, N.W. S S
<, Washington, D.C. 20530 . i T S
- "{202) 386- 4451 o , R . ,'_ .
, X N o -
- 1o
. . WAL

byJLEAA to communities
con5|der|ng reductlons in energy usage of stfeet I|ghts as.a conservatlon_ ’

. . The power tequirement for the: communlty s street lights should be : :

>
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State and- local governments should stay informed of alternative energy
' 'sources, 'Some \projects-invplving such -sources have progressed to’ the ‘ ‘ . .
~demonstration stage.and <ffer promise. This chapter reviews several of . '
N . . . TS . T . N '
- these. projects—sqtid waste used as a utility jpoiler fuel, energy.recovery -
.~ from"incineration, pyrolysis, methane recovery from solid »waSté, and
" ‘various other research and development programs. R B '

- ) .
ey

" State and. local gov rhmen'ts_'sho'ulvd be aware of the opportunities for-

using .solid waste as a supplemental fuel for electric- power plants.

- -equipped with ‘boilers designed ‘to__burn coal.- The city of:St. Louis,

‘Missouri, and the Union Electric:Company are engaged'in a demanstra-

tion project .which uses |residential- solid- waste to augment the fuel

' _burned by an electric power plant (see Figure 23). This project is funded

. s also being-planned:in Ames, lowa. < e

by the Environmental.Prot ction'Agency (EPA). . S

The: St. Louis demonstfation project required the con'struction of a

special processing plant to prepare the solid ‘wastes for bu' ning and the_ -
- modification of the power plant boiler by adding four solitl waste firing

ports. The solid waste ‘processing plant. was',—é{'zsighed by Horner and
Shifrin, Inc., and it includes ‘materials handling

pulverized Coal\qr gas: A cost-benefit analysis based on actual operating

L. C, . . . < L MU .
- data’is not available at this time. The use of refuse as a utility boiler fyel -

‘The Environmental Protection Agency conducted-a surve
determine the. Iocation, design _cﬁaracﬁristics,’ and solid

. (SW- 88C), available from the U.S. Government Printing Office.’

O

,tions: e ©o .

‘Readers who wish to ,o‘l,ita‘i.n alditional information onsolid waste as

"a"s.uppleméntei_ri) fuel for electric power plaht bsilers, or on the St. Louis.

dcmqnstratifon‘fproj'ect. itse'lf, should ‘write 6r call-the following.orga'n_iza,-

N Y

in'1972 to.

‘ _‘ daste -burning
“capacity of. most power. plant boilers~in the country. Results of the

. “survey are réported in Where the Boilers Ate: A Survey of Electric:

. Utility Bailers with Potential Capacity for Burting Solid Waste as Fuel .

e ‘ o
Solid Waste Used as a Utility *

equipment, solid ‘waste
storage facilities, a hammermill, and an air classifier. The solid wagte -
wprocessing. Ncilities - were designed ‘to handle about_ 325 tons per.
eight-hour - shit. The boiler furnace -was originally designed te burn -

Boiler Fuel
v
.
;'
4
1\
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' 13 ) 3 . \) ' - . \ - - ‘ Lot T . S,
ST e ',, " AR CLASSIFIﬁR R 2
¢ T .. - ... CYCLONE - .o & _ S T, veoo
‘ o, - . " SEPARATOR[ TN . T TP .
R HAMME.RMILL EKMGE = :STORAGE AND SR
S - TRANSPORTATlON T
e FEEDER o ~
PACKER - fE . s Y el :
- TRUCK TR S ER - -
/0. o . . X .
o ‘ - e - HEAVYC ~ TRAILER '
I ST O S\ MATERIAL "~ TRUCK *
- ‘RAW REFUSE =\ SEPARATION N G
© DELIVERY . ¥ NCHUTE. o9 jro-
‘ - o . s 0O POWER .
. e SR R T L PLANT.
N . oo ) \ ca : “ Y " RECEIVING BIN# TRA"-ER e
. . . K ’ - - ? .
. @ 'UNLOADING "
" - 0PERAT|ON
‘ . &
. .- R % ® . B ) - " . .
. , S FEEDER] :l'l‘lg\ FEEDER . \ LT
: — BLOWER KR C
T oo TANGENTIALLY FIRED * : o 3 P
o .. . ... BOLER R e o,
. Figure 23. CONVERTING S_O‘L'|D:V_WASTE.T0 ELECTRIC POWER. This sch@matic illustrates the two-stage process
. : for convertlng domestic solid waste ln St. Louis to a 'ut"ihty boiler fuel for- the Union Electric Company.
_' ) ' First, the solid waste is ground up ina large hammerm|I| and air-classified. The light combustible waste.
o B ) _fraction is then fired pneumatlcally into the boiler. Heavuer materlals are Iandfllled or dehvered to steel
T L © o mills. (Courtesy of U.'S. Environmental Protectlon Agency) ' : '
oo o . MrFE. Wisely; Vice President - - . .
LN .- Horner and Shifrin, Incorpbrated  ° PR S
T i ... 5200 Oakland. Avenue o o ; -3
9% . " St Louis, Missouri 63110 - o T
R '(314) 531 4321 : o v o
PR L M Wayne Sutterfield - _ . P S
o s - Division of Refuse Collection" " .~ - L e
Lo B . Cityof St. Louis = =~ - .= _ s
L ot 4100 South First Street .-~~~ " 7] oL
T . '~ St Louis, Missouri 63118 L S "7 o
e e (314) 353-8877- » S . - - ' '
o Jv ' /, -.r_' '”_Mr Robert Lowe A . o
R R ... .. "Resource Recovery D|V|5|on T N
' R P Environmental Protecti Agency , '
_ - ot s U et 401 M Street, S. W. ) P
] L : | : . ‘ . v_»AW563 o - I L o o
' .. .. a7 Washington,D.C.20460 - e e
R (202) 254-7848. e - L
Energy Recovery from Incmeratlon Steam recovery is the bes’f developed Iechnlque for recoverlng energy
[KC e oL : from SO|Id waste Steam ¢an be generated for use in heatmg and coolmg

LT g T

v
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burldrngs and for rndustrlal/manufacturrng Howp/er steam Yecovery is o S (*' |
most suitable for cities; which have steam _distribution” netwbrks dlready* ‘ o _ .
established: This principle is being’ employed: today in the city of ' '
Nashvrlle Tennessee fsee Figure 24).-Moré than two dozen downtownH
office, burldrngs there are connected. to a central heating -and cool1hg : , o -
plany. Thi®plant is powered by a water- walled |nc|nerator fueled by the S - R g
‘city’s solid waste. |, - . : : o . g _ ' “/' [ :

- The plant and district.- heatmg and coolmg system are owned and . - ST o
operated by the ‘Nashville Therml Transfer Corporation; a nonaprofrt i '

-corporation whlch was conceived by ‘the. Nashyllle Davrdson County .

Metropolrt)an Government .This unique- pFOJeC‘t has two major advantages' 3

- for the c[tyo First, osts for future refuse disposal are réduced. Second . : .

the yse of no- -cost fuel supplied by Nashvrlle enables the. corporation’s - ‘l: - )

_ customers prlmarlly government office burldmgs ‘to purchase heating . v . -
and coolrng at a price. 25 -percent. less than the, cost.of owning and « -,
\o‘peratrng their own. in- burldlng boilers and chillers. -The revenues from‘ l_- (/

the sale of heating and coolipg will cover all capltal and operatmg costs Q\\_l .

of the incinerator and district-heating system.-Readers who wish to learn ‘ LT e
) more about the Nashville Thermal’“ﬁsansfer Corporatron should contact T

“the company directly: _ . o R oo / S

o

¢

L Publrc Relations. Department : ;0 - e D _ .
Nashville Thermai Transfer Corporation -~ T I
" 110 Rirst Avegue, South _ AL S S L \
ﬂ L Nashwlle Tennessee 37201 - s e S
/ Sol|d awaste can be converted té‘orl or gas by,,a proqess known as: Pyrolysns . VAN
yrolys|s "The pyrolys|s process works to break down. organic substances - : N o
With heat in"an oxyge-n-defrcrent atmosphere(see Figure,25). Solid waste ' B o
. j'pyrolysrs produces a -gaseous fuel consisting of hydrogen carbon
»  monoxidg, methane, and ethylene: Also, a solid waste char is produced ‘ e o : ;
¢y with about two- thtrds of the heat value in coal Both the gas and th o B e e
1 careldow insulfur, ¢ -7 n“-“"' - L
' 'Solid waste pyrolysrs systems have been demonstrated in glot’pla*n\ts . * < "’ . T
by a dezen organizations. However, several full-scale plants shoald bein =~ -, v ‘
operatlon within the next year or two. Monsanto Envl‘ro ‘Chem Systems o TR

g, . . e AIRCONDITIONINGUNH' o N, .

LI ’ : ‘RADIATOR s o e L
PACKER TRUCK . Ve "

RAW-REFUSE
' DELIVERY

f; WATER. WALLED .
INCINERATOR

HOT STEAM
—

N—
-

CHILLER

CHILLED WATER o _ . S . E

' Flgure 24 RECOVERING STEAM FROM SOLID WASTE INCI—NERATION - - o
. Steam generated in a. water-walled incinerator can be used to heat . o : o
bu,tldlngs or to power water chillers for cooling. ThlS techhology has v , /7 N ‘

- been successfully demonstrate;l in Nashville, Tennesseg where the. P ) . . N -

_ : prlmary energy source for 27 downtown burldlngs is. solld waste. . o v

ERIC: .~ « 0 e« 100 p T e |

N . N - " . . v . . . .:6
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PRODUCT
RECOVERY#

. PYROLYSIS
REACTOR,

s
e,

3R CLASSIFIER
‘ o
LA o
. SECONDARY-

_ PRIMARY SHREDDER
T o SHREDDER

‘ _ : DISPOSAL
(' . |aras@an meTAL . :
" RECYCLING -

N '

PYROLYSIS CONVERTING SOLID WASTE TO OI,L AND GAS Pyroly5|s is a process by whrch.
organic wastes are brokén down into snmpler compounds and eIements by means of heating: in the:

absence af oxygen. The flnal‘products of the procéss are gas and a1ow sulfur oil and char (Courtesy of .
Garrett Research and Development Oompany) KO . S v

.
-

ﬁ .' Inc.,
: -Prc{tectlon Agency v ’ :

"~ Union Carblde Corporatlon is constructmg a 200- ton per -day gas
yroly5|s plant in South Charlestan West Virginia. Garrett Research and

L Deévelopment ~ Corporation is- burldmg a similar plant”in ‘San Dlego

‘County, Callforma Suffucnent experience should be gained with solid
waste pyrolysns to make it-a viable option for more widespread Use, by

'zatro‘ns i

Mr. Theodar Biss B R
‘ ... Sales Manager-Landgard Systems' o
W w® Monsanto Enviro-Chem Systems, InCOrporated R
' * 800 North Lindberg Blvd. . . - . . ot
. St. Louis, Missouri 63166 - S '
' (314) 694:2384 - S -

., . . T
Dr.'George Mallan . o o
" - Director of Resource Recovery Programs : S B
"'Garrett Research and Development Corporation
1855 Carrion Road Vi N
‘ R La Verne, Califérnja 91750~ :
ce (714)5937421 S “ e
- L Mr, Thonjas A. Donegan . _ N
U e l,\/MarketSﬁeaahst CE e R
s Union Carbide Corpomtlonﬂ- T
o ' 270 Park Avenue. o
New York, New York 10017 B SN
" {212) 551- 4267 L P
. Lo . R . ~- < .I . i R -

‘ Jis now bunldmg a 1000 ton- per day gas pyrolysis. plant m.'
Baltlmore Mary'iand wrth fmancnal support from the Env’\)nmental ‘

WATER TG"

E - 1980. Readers Who wish to’ obtain_ addltlonal'mformatnon about these °
X 7 solid: waste pyro[ysng plants should wrlte .or call the foIIowmg orgam-_-"" o

+
B -
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S'!tnltary landfllls produce gases as organic me

e

bacterial actrorl One of these gases, methane, ig the principal component
"of hatural gas. Methane gas.in sanitary landfills is a nuisance because it
= smells, burns,. and occaslonaIVexplodes However, methdné gas can bé

, ‘wrecovered from -a landfill by drilling a gas well. After |mpur1t|es have
been removed, the recovered’ gas can be used as a practrcal energy source. -

methane gas is being ‘recovered at the -

Sheldon-Arleta Landfill. owned by, the city of Los Angeles. The Los_-

‘At the present

tlmC

Angeles Power and Water Company operates a p|lot plant on the site,
“and plans are berng made to expand it in the near future Unfortunately,;

'no one Khows how. long a. landflll will produce methane as. Neverthe-
less, methane gas recovery is likely 't

price - of natural gas increases. Addittbnal information about the . Los

Angeles methane gas recovery. operat|on can be obtalned by. contact|ng '
the power company: -

. Public Affairs
Department of: Water and Power

"P.O. Box 111

L (213) 481-4211 \ )
The . Brooklyn-Union "Gas Company has repcently begun a s|m|lar'

'

City of Los Angeles

Los Angeles, California 9OOSl ' \ e

A

methane rec"\/ery operatlon in New York Clty

“Two other ulternativeé energy soyrces— geothermal energy and’” coal .
gaSIfICZIIIOI’l*tN:eht optlons for ‘the future that are presently under

development ,
Geotherma energy-is heat jn the earths interior. Such energy is

T

become more. attractlve as the

" converted td'steam or hot-watei when subsurface water comes in qontact v

with very hot rocks in the earth’s crust. Geothermal energy -sources can :

"_' be tapped by drilling wells’. drrectly into poolsj)f this hot water or by '

“drilling wells in hot rock. and then pumplng water into them ® produce !

~hot water or steam. Sources of geothermal energy in the United States

are limited primarily to the, West ‘the orily known commercial plan_ﬂr1 o
e

" the US. being-in-a geyser field’ 85 miles north of San Ffancisco

generatlng capac|ty of this plant is.about. 420 ,000 . kllowatts—-about

“one-half the powér required by a city the size of-San FranCIsco ;

.Caal gasufrcatlon is-a process for converting coal to methane gas In

thrs« conversion process, coal is.treated-with Mgh-pressure s}eam and
lwd‘rogen from' the steam- combines chemically- with- carbon from the
cOaI to produce methane gas= The methane gas is then piped.to. electric
power plants’where it is burned as‘fuel in gas turbiné's generators Sulfur is

" removed in the conversion process. * . - .
The- El,Paso Natural Gas Comppany is pIannlng to m/st;all a commercual
Sederal Power Commigsion approval. The-
major ‘advantage +of the process isf that it permrts electric. power -

- caal gaslflcatron plant pendrng

. generation” from coal without' causlng sulfur emissions.' However, it has
- two- disadvantages. Flrst the: gas has'a relatively low heat varue so-'a
conventlonal gas- powered generator’ cannot be (used. -Secopd, it is more

feaslble economlcally to process coal at- the mine site, so- plants are:
usually located great.. dlstances from " the- power demand.. The US.: -
in cooperatlon ‘with: the American Gas E
by Assocuatlon is sponsormg threg p|lot programs- to: find better wﬁys to, ‘
o oduce hlgher qu,alrty ‘gas us|ng ‘this ba;rc p;ocess

Departmebt of "the lnterror
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A ma1or’focal point for federal lenergy re,search (s‘the NSF R‘Search e

7 energy’ sources and evaIuatlng poI|cy options. Energy résources résearch
“-addresses, problems. ‘related to utrllzrng geothermal enefgy sources,

.'call

v (202) 6327398 .

. - =, o . e - .. - 3 3 ,_’ Rl .._ .- . I :.
D .+ ENERGY CO'NSERV/'AT'IONG—ATECHNICKL-GUTD‘E. -
. . . . . . . . . . e :

 q .
;, Cr e “

Applled to Natlonal Needs program Th:s research |s “focused |n four -,

areas: energy ?ystems energy. resources, energy conversion, and energy

- trafismission. Energ /stems research covers problem 'reIated to.~
tlmatmg future. enkrgy supply "and” d&mand, conserving: energy- re- "

sources, assessing, endironmental . imRacts assoclated with: alternatlvej

developing’ ‘coal
resources.

‘conversion technolcgles and utilizing waste heat
Eneggy - conversion studies {ocus on problems: related to *

|mprovmg the overaII efficiency. of, fossil fuei“ahd  nuclear power -
. generation, explorlng the appl|cat|on of magnetohydrodynamlcs (MHD), 3¢
“technology, mlnlmlzmg ‘the environmental -effects of power pIant- ‘

effluents, deveIop|ng new technologres for energy sto’rage ‘and devel-.
oping practical solar, energy technologles Endrgy and fuel transmission

“rgsearchictovérs _problems related to ‘low-temperature  electric current
.movemeé

, gas and liquid. .transmlssmn ‘systems, hlgh-voltage direct -

Cugaent transmlsslon and pawer network mon|tor|ng and - control

"-':‘ Speclal attention is.being given to solar enérgy. (,esearch For add|t|onal

. v
. -

igformation about the - Natlonal Science Foundatlon programs wrlte or -

.- -
i e
- 'l . . .
. AR -
L ' ..

. Mr. Geotge ]ames C
- Division of Advanced Energy"lfesearch and Technology ot
~National Science’ Foundation "~ . : .. - et
1800 G Street, N.W, ('" L e
Waslvington, D.C. 20550 - [ N
.+ Office of Systems lntegratlon and
National SclencenFoundatlon
‘lSOOG Street, N.W: o ‘
Washlngton DC. 20550 I LIRS
,(202) 632-4032 " S

o~

.

4

Several other federal ‘agencres are aIso engaged in energy related

' f‘_ resrfarch and. development These include the Erfvironmental Protectlon

Agency, Fe/eral ‘Energy - Administration, Federal. Power Commission,

General Servuces Admlnlstratlon National Aeronautrcs and Spdce Ad-
“miinistration, Natiopal Bureau of Standards, Oak Rldge Nat)onal Labora-
. tory, Tennessee Valley Authorlty, Department of Houslng and Urban. -
Development. and Departrnent of- the Interior: Addressés and telephone
~numbers fqr these federal agencles are, l|sted |n the append|x . v
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CASE"STUDIES T Ty
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‘The fueI sho’rtage and ensuung energy crrsusbave had a I%ﬁgtmpact on _ _
state and local. governments. The'Amerlcan- public seems to. have ashort” . . 0wl -
" memory now.-that gasoline’ is avarJa‘EIe agaip,. ‘but state and local . : ' _
governments must not allow. themselves to forget that energy problems o S T P
~ in various forms,. -are-going td be around for a long time. The energy crisis T '
of the winter of 1973-1974 d velopad 50 rapldly that most state.and R . R
IocaI governments could onl reSpond to it-as an e grgency sltuatlon T W A
Formal energy conservatron programs hot onIy insure ‘a.more orderly ' ' '
- approack in the event of a new crisis, but they also serve. to minimize the .. . o
- effects of such‘a crisis and, indeed , help prevent its occutrence. - . . . e s
Obviously," the state:or IocaI govermne administrator who must ' o o
“formulate an energy conservation program-wouldike- to be able to turn oo T
to so ources for gu‘/ance This Technlcal Guide has presented, in one . . o » .
pIaceMual inforMation-on energy conservation required to start . . S o
- such a program Each. ]urlsdlctl N must aSSe'?s the technical feasubuITty ' i T Ce
. and "economic. practlcallty -of eadh energy conservation ° measure in light *° L - o
~of its'own problems and resources There {s np way to avoud this, because . . R y
there are very few unlversal answers——even to problems as common as. - ‘¢
- those in the energy field ¥ S S : : . e
« * . This chapter reviews soipe of the energy conservatior, actions- taken' - : UL e
by statg, county, and city governments. The teader should be able to get o .
a feel for what Js#akeady working in other |unsd|ct|ons The cases T
documented in this chapter represent. positive, aggressive leadershlp in® L '
’ energy conservatlgn at the state apd local gbvernment levels. . o - .t
- Several state governmen%s antuc& the. need{ for overall energy State 'ProgramS' ' . :
conservation programs well. before the crisis. appea}d (See Appendlx D T oot
for state dontacts for mformzxtlon‘,on energy.) In dich states, the typical : ’ aw}
approach tp developlng a progr m-has been to. establlsh a com

R

. agencies, set ‘conservation goals and monltor progress In additiorf; maAny ,
state, programs have reached"beyopd state offices as such to affect e ergy . - :
_ conservation efforts of local governments ahd the private sector. = . o R

- In January 1973, for example, Governor Williams of Arizona - . o
g establlshed a Research and Information System for Arizoha (RIES) to. » o . .

g om together professuona{s fronh varlous $C|entIfIC disciplines to formu- - - o ’.' SRR
ERIC .~ .- | TR
SR B [ o> o109
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‘late policies on statewrde ‘energy demands their imp:ict on the
_ environment; and the need for- resource consgrvation. The governor also

- formed an energy advisory compfittee composed of representatives from -
".) :

- blsingss, lndustry,}ttllrtles, and universities. Energy conservation plans-
devised by- these groups were supplemented‘ by "an energy -task: force"
comprlsed of: the governors offlce and ‘Ieglslatlve ﬁadershlp of both
partles .

In Califofnia the state ﬂeglslature authorlzed establlshment of the
State Energy Résources Conservatlon and Development Commission to
be. composed of members representing englneerlng or'physicdl sciences,
law, environmental protectlon economics, and the “public at large. Duties’

"of the commission are 'to assess trends in- thg"ﬁse of electrical energy, -
_ coIIect -and analyz:..forecasts develop a progrgm for energy research to

examine alternative sources, and compile and- adopt standards. Other

functibns of the - commission  are to approye applications for new‘

facllltles, prepare an energy shortage emergency plan, evaluate energy
"rate establishment, and serve as a cIearlnghouse on energy information.

New York States energy cBnservation, program bégan.almost two
yedrs before the fuel shortage crisis. Former Governor Rockefeller
appomted an Interdepartmental- Fuel and Energy Committee in January
1972 to monitor the state’s fuel and- energy supply This committee,
comprised of the heads " of eight mgjor state departments and offices,

singled out three areas of energy consumption for special attentiorf-large ,
buildings,. transportation, and appliances.and equipment. Expe s from

government, industry,. profesSIonaI organizations, and trade associations
were appointed to advise the committee on these matters. . ..

In May of 1973 the governor of Texas appointed an energy
- conservation. task force” which began with an initial effort to cut
consumption of electricity and natural gas in the. state’s capitol complex
by 30 percent. As the task forge: moved toward this original goal, i
mission. was expanded-to include srmllar reductlons in all types of energy

-2
_____

conservation goals and allowing ener,gy,users fo decide how best to meet
them and then monitoring progress "and publlcmng outstandrng conserva-
tion efforts. o

FoIIowmg,Js’a\summary of major energy savings. measures maugu-
~rated by states. These measures should be of significant benefit to other
y%efs and larger Iocalmes in operatlng their own programs.

“17 Public Buildings .~ . \p o
as Governors in several states requrred |mpIementat|on of conservatlon
measures if state-owned and occupied buildings.

. b. State departments and agencies.may be reqU|red to submit an energy

conservation plan and to file periodic progress reports. In Texas, the
state publishes a report on notable conservation efforts b“y state
agencies. A -

c.. New York c§r1ducted workshops and sponsored seminars for state '

agencies on energy conservation in publlc burldlngs

C 2 Transportatzon : .
“a. Reduction of speed Ilmlts and the encouragement of urban car pools

~.are major energy c@servatlon efforts states have undertaken in the
_ transportatuon area.

v 110
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b.. Arizona authorlzed state purchases of onIy |ntermed|ate and com-
. pact cars for 1974. = - .

c. Arizona. ‘also required all state agenc|es to |mpIement~ a plah\pft25 :
.. percent gasoIrne reduction. . ’
_'d. In-New York, twa perrpheral parkmg Iots and a shuttle bus- sygtem .
. -for transporting'employees to work W,ere established. The state also . b Lo
© requires’ its employees to use - publtc transportatlon for offrc\al
business wheneVer possrb e. co R e
- 3 Privare Sec!()r I ' ; T . .
o, cheral states have encouraged commerclal energy users to organize ] .
. their-own energy conservatron programs and to frle per|od|c reports -
“ . tothestate. Vo . -, : .
. b Cilifornia requires. envnronmental |mpact statements to |ncIude a ‘
* ‘statement of measures'to conserve energy.’ ; = :
v c.” A private bank in New York C|ty agreed to- provude Iow |nterest" i :
_' five-year loans - to companies: or. |ndIV|duaIs de5|r|ng to purchase R ( s v
.energV-cqnservmg equnpment T e ; S S
C4Pablic Uglities . T T T R s o - |
a. States may require utility, rate rcstructurrng to d|scourage wa&eful o _ _ e :
~energy consumptjon. For example,- in California each’ electrical _ I h .
: ut|I|ty is required to add a surcharge of 1/10th of a mill per k|IoWatt ' S B . 4
~ hour to the cost of electrical power- soId to ‘customers in the state. . : : R
The added revenue. quI be spent on energy research and develop- R . o
ment. - )
. b, New _York restr|cts saIes promotron advert|s|ng by gas and eIectrrc '
utilities.

C. Several states requrre publlc ut|I|t|es to p |de speclal cust,omer/
services designed- to toniser ve energy.
el CaI|forn|a is foster|ng |ncreased rese

R
N

to conserve energy. - . S
“Several states have restricted eIectrrcrty consumptlon for advertlslng,
‘decorative lighting, and similar purposes. *. .. '/... i

f. Arlzona has. passed Ieg|sIat|on to prowde for curta:lmént of: electrrc
power in emergency situations, , . ‘ S _~ o

Y pubI|c utrlltles on Ways

»

The Farrfax County government was first notified af a po ntlal fueI Falrfax County,Vlrgmla

shortage in January 1973. The adm|n|strat|on immediately passed ‘the " :

“warning on to user agencies .and began to, take specific. precautlonary -

measures such as filling all fuel storage ‘tanks to capacity. The’ Offlce of

" General Servrces established procedures for determlnlng energy requlre- ‘ - S

ments.and sources. Also, studies, were initiated. in probIem areas' reIated _ . EER
' to heating plants, motor vehicles, and fuel'storage areas. T
~ The , .county execut|ve was -able to give directions- to rmplement . v

“certain energy conservation measures as?arly as June 1973,.The motor A '

vehicle study resulted .in a number of fuel saving measure$. Also, the

goverhment began.to purchase smaller vehicles. Several fuel storage and o

- distribution sites were consolidated. Several buildings were cohverted B v

from #2 hcatlng oil to other more available fueIs e { A
. In October 1973, as the effgcts of the energy shortage became more- _

apparent, the county s purchadng agency began to consolidate.its fuel : .

purchasing and distribaotion services with five other cities and towns.- -

. Alternate fuel sources were found for several vqunteer frre departments

5tdd|t|onal actrons taken included: -
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B L «c o . Dlstrlbutlon of a car‘poolrng questlonnalre to emponees
s . R Lo e 'Inlt-latlon of a contest on energy conservatjon suggest-lons
A . .. e Creation of an energy conservation commlttee represent|ng a .
I oo - variety of public and private interests.. -
o . .. . e Establishment of, an Energy Monltorrng ﬁrce |n  the Offlce of\
o ' : GeneraI Servuces s Lo PRI

e 7 AYpublic press reIease was issued. in November 'announclng specrﬁc
. L R \conservatlon actions for schooIs such as-cancellng the use of school buses
oy NEPR © . for field trips and for transportlng students to athletic events, reschedul-
i ( o : L ing of: athletic events to ‘daytime whenever possible,.and egtension of
¢ R S Chrlstmas vacatl.on for two. additional weeks. Offlclals had '} onsidered. _
PO A PR : |nst|tut|ng a four-day schooI week with spI|t “schedules, but th|s measure (RN
e I o : was deferred for use only in-case of an extreme emergency.
T IR O o In January 1974, as the fuel situation became even more serioys, the
: S L B 'county took 3 a number of other actlons 7o _ ) :

, R I o, Antlslphonlng devuces were |nstaIIed in Iarger veh|cIes
. ' SRR . .. _ @ The number of vehlcles respondlng to fires was cut back.
R I - ' L Flreflghters were reasslgned to statlons nearest their homes
e A preferentlal park|ng program for car poollng emponees was
. - ' started
' . @ An exper|ment ‘was conducted to, test the feasublllty of us|ng
s ‘waste’ automotlve oil to supplement heat|ng fuel

. .,
LW e ’

EEaR - . \\\tn‘ February—and March_1914,.attentlon shrfted to workmg*wrt:h»
.regional, state, and, fed)eral officials, to insute that citizens would-be ablie .
_ .to obtain gasoline, receive- an adequate level of county services, and ;
e RN “bbtaln accurate information on .the fueI situation. To, that end, Khe
RN - county |mpIemented the state’s “‘odd- even” numbered license pIate
’,gasollne rationing: pIan negotiated increased fuel allotments for Northern .
~ Virginia, and’ part|C|pated in efforts to estabI|sh .a regional energy .
clearinghBuse;" - . :
S . Recent, pdpulatlon growth not reercted in earIy fuel allocations,
. T made Falrfax County ofe of the hardest hit areas in the nation. With this -
-, ' B S comprehenslve approach to energy c&nservatlon it.was able to exercise
' o . leadership in respondlng to a crisis sjtuation. Even though- the supply of
S , fuel.no longer. presents an immediafe problem, the county is going ahead |
O - with the implementation of additidnal measures to effect savings in fuel
8 .. U - site Iocatlons employee transportatlon and .service -vehicle routing. A
S o - follow-up staff report concludes-that the county will be able to meet its
D S, ' fuel needs if the tntgnatlonal s|tuat|on remains stable, if. present energy
’ .. . L ‘conservation measures are retamed and if energy planning mechanlsms
' L “are |nst|tuted now “The new energy pIann|ng mechanlsms stressed are:-

\-.
[ 3

’
-

_ . ot T . e ,Development of an overall energy contlngency plan.:
Ny L ' N Develzgment of ' the capab|I|t.y to pro;ect ‘Iong range energy
- o ' requirements.- b a .
< TR B - . e Development of an: “eqergy variable” Wthh consuders the éffects
o . .~ ofenergy supply. and demand on pIannmg and procurement, '
'\ B C - : ® _Development of information sources, to keepr abreast of techno- '

4,__,_logscal—ad¥a}9&s4n_t}1e energy. field. N

et T ' - Readers who wish .to learn more about the Fairfax County energy
~ L - conservatlon program should wrlte or call the foIIowmg contact:

[RICC > o T e e

e

Y
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Mr J: Hamllton Lambert Dlrector .

Office of General Servrces ; A 4
v Céunty of Farrfax . R
*~ = 4100 Chain Bridge Road RIS A

- Fairfax, Virginia 22030 L /1’. o T I

(703)691 2315 o {;,;j.j- _' St L

The various state and Fairfax County,‘Vrrglma energy conservatlon Other Junsdnctu)ns \
- pregrams are to some degree atypical. in, the seqse that they were started B A TN
~:well -before, the 'crisis appeared, and/ they are rathér comprehenslve- e N
) .programs SeveraI other" ;urlsdlctlon-s/ also took aggresslve actlons that T T Ty

focused on partlcular local problems.” "~ o e T e AR

o

Shaker Helghts Ohlo, passed - an ordlnance rel unrlng Fvery new‘. T .,é""i RN e

‘dweII|ng to.have properIy |nstaIled thermaI |nsulat| n m the roof and S I A ST o

exter|or walls. * P S

o

New . RocheIIe, New York establlshed' an energy.- C nservat|}on B »
+ advisory comm|ttee compr|sed of prlvate homeowners apartment house e . .' _‘ S -
owners and tenants, and representatlves of .the buslness commuhrty and e T s
the oil industry. . .o \l S 3 " e A
. Burbank, Callfornla passed one of the most strmgent and far- ranglng R i
. . .ordinances of any |ur|sd|ct|0n in the nation. The ordinance p,rovrdes that .. . .. _._-"' o
+ '1.no-person may use"electfic: ‘energy unnecessarlly or permit guch misuse: o B
" .The ordinance ‘bans the- use of electricity for advertlsmg d corfitive . S . :
_ Ilghtlng, exterior building. illumination; floodltghtrng o’r"outdoor areas, . % . AL
s “and the operatlon of air conditioners in commercial establlshmqnts when L VAR
~ they are not open for business. OMtdoor lighting. for businessi purposes . s v ,
. may not exceed 50 percent of normal use. Thermostats in commercial . ., .= . 1_"
establishments may not be set higher than 68° F fob heating nor lower ' o
" than 78° F for cooIrng Every consumer wrth an electric energy,demand
“of 500 kllowatts or mbore is regurred to file an annual conservatlon pIan

" The cnty ofi;Spartanburg, South Carolina, |mplemented one of -the : ST )
country’s most thorcugh programs for achieving fuel savmgs in"vehicle a T . e
peratlons All- out-of town travel mvoIvmg the use of a city vehlcle must < . o
have - the approval “of . the city managers office.- Savmgs in police
»operatlons have- been achleved by discontinuing dll- house-check and E
v'funeral-escort servrces Most interesting in Spartanburg 5. overaII approach ;}J- o v .
10 conservatlon was~an anaIysls of fuel. consumptlon by department ' - o .
WhICh showed the foIIowmg ' , 5 . .
_ , 'City Manager T S ... ... 030% _ e
.. - Finange . .. ... i 03T 0 s e .
‘ .'*,Fl;e e e e L 263 o " i
: COmmunlty Development PIannlng, and Publlc o ' :
. - Information . S oo o0 0330
' Barks and Recreation .~ . . .. .i. ... ... . 360 E
' Pollce O PO P . .5_5.50- o
. -+ Public Work_s T 34,30 . » , .
/oo o " Street Cleaning . . ... .. '.'.". .. 12000 0 - - .
-« % . Garbage Collection: . .. . ... ... 737 | L _ .
.. Street Maintenance, i . ... . ... .. 7.17 »' - ,‘g T
Lrie 4 Other .. L 176 Ve
PR coTotal ... ... 10000% ‘ @ i
Q : ] ¢

ERIC 0 .ak o ‘.1,1'0
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Lo contrngency pIans were pr pared forachtevulpg savungs ‘of 10% 20% 30%,
4 R . and- 40% respectively,’ dep nd|ng on thé severity o? the fuel shortage.
B Slmllar plans were developed for thécity's bu|Id1ngs i L S
L = S _' Beﬂevue Washlngton promote “park and, rldé” commutlng‘by
Lo T w . public transportation byh getting churches to aIIow thet use of their lots.
R e for fringe parking. The city afso allowed the use of mummpal vehrcles for
' ' '-car pools of fqug or more employeés L T T

_ . : o In- Eugene Oregon the-city government. encouTag d bus commutmg
I S L .o w by purchasung bus" tokens at a d|scount and reselllng them\at coSt to crty.,

o employees o SR o

0 .7 . Scottsdale, Arlzona and Strllwater OkIahoma establlshed b|ke pools -

oo for use by city employees maklng short trips |n town. - .
.University City, M|ssour| cut its garbage, haul cpsts in- half by usung a

_ o L transfer station -and traller lnstead of haylng coIIectlon vbhlcles make
S L direct trips to the landfill. .~ . :
A N . - Lakewood; Colgrado realized substantral savungs in poI|ce operatlons.
e T by curtalllng the practice of cruising by police cars, Officers are required

' to stop- near a, ma)or intersection for:a portion of" every hour Thecity

. ‘found that response to emergency calls was unaffedted whlle ‘the hlgh:

e .. visibility of the unit helped to cut down on speedmg and: a,ccrdents .

L Virginia Beach, Virginia, was able to cut gasoline consumption in .

AR ’munrclpal/operat s by 30 percént by instituting a number.of very basic ..
ey "L fuel cohservatlon‘%neasures such as making phone calls'instead of trips, :
I check|ng tire pressures -daily, tun|ng .engines, more frequently, and.

I|m|t|ng the practice of allowing emponees to-drive city vehrcIes home.

~‘- I 1‘ T ) o represents a regional approach to; energy conservétlon The New England.-

o o o Reglonal Commrssron which ,is composed of the governors of Connectr-.,

_ DT S cut, Maine, Massachusetts Rhode Islarrd, "and’” Vermont, pledged a -

S - . m|nrmum of a 15 percent reductron in fuel. co#sumptlon through:a joint
oL L S conservation-. program including the’ followmg measures:

\
.o . PN

L o e Urglng state and local agencues chgrches and other prlvate
oL o : - . groups‘to’ reschedule functions in order to m|n|m|ze the use of
e bunldlngs that would otherwrse be closed.. ' .
) _ _ v . ® Asking jndustrual and commercral staqushments to curta|I offlce
e R . Rours, ctit down on peak period eIectr|c|ty use, and eliminate
SRR : - unnecessary and excessive lighting. - .. . . o ,

S Tt I addition’ the’ governors directed the New ‘England Reglonal Commls-
C o SRR . - sion. staff" to deveIop an energy’ |nformat|on system in order to pro;ect- -
B o " supply Ievcls measure -the success .of conservagion - efforts and keep
" - T . federal and state officials and the pubI\/uF to- date on the progress of
the energy srtuatlon ST - .

L _ -« State and IocaI governments are the prlnclpal provude{rs of basuc and
o _ : essential services to the citizens of this nation. They must have adequate
| SRR R e and reliable supplies ‘of energy in order to: fulfill their obligations and |
' ' on5|b|I|t|es A comprehensuve, well- pIanned and “executéd - energy
B R B . ét‘vatlon program is the best assurance at present that these .
' ‘ ' £Spon5|blllt|es can.be met.

PArirrox:provided by enic [ L , . Y . . .

AR ‘One last response to the «energy crisjs is mentioned here because it -
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L T Sourc_e; e . Type of/nformat/on T S ' ‘
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‘ Amerrcan Gas Assocratron oL A computer program for analyztng burldrng energy
.. .. 1515 Wilson"Boulevard 4 ' o : requrrements (ECUBE)
"« Arlington, V|rg|n|a 22216 I S AR B L
(703)5242000 v oL S R o
Amf"can Institute of Archrtects :‘4
/1735 New York Avenue, N.W," '
o Washlngton,DC 20006 o, L o _ o
(202)7857300 s e . SRR - e e

T Gonserving energy"through »better,_building design :

“,.

Amerlcan Instltute of Archltects CL [T Research in- energy conservanon |n burldlngs &:hrough
. Research Corporation =~ - o R xmproved design o . R .‘ .
©1735 New York Avenue, NW. . .. ... Voo e T

+ Washington, D.C. 20006 o0 et LT ey
(202)785 8778 ' : - R T . ' S : '

Amerlcan Pet ‘Ieum Insy'.tute' RO '  Statistics,. research reports and Other materrals on orl
"180] I{Street W R gasohne and. natural gas , L -
Was"nngton DC 0006 - - o ST . o - _ SR V2

Amerrcan Pubhc Power AssoCnatlon E . . Energy. conservatlon approaches of publrcly owmd\

’2600 Vlrglnra Avenle, NW. ©~ - - s electrrc utrlltres - : ‘

Wash|ngton D.C. 20037 o :
(202)333 9200 ‘

Amerlcan Pubhc Works Assocratlon T Energy‘ conservation in motor vehicle equipme‘n?‘ o
1313E 60th-Street Toee o e A . S o
Chlcago Illinois 60637 . 4 , s o 3 S Vs

_..(312)324;3400 I S U VL R

: : . : R o - o . : ’ »
Ameracan Socrety of Heatrng, Refrrgeratlng and S . Energy conservation as a functlon of burldrng equnpment

', _Air Condrtlonrng Engineers C systems and comfort conditionih g .

, 345 E.-47th Street T A S . B
" New York, New York10017 o Voo . R T
(212)7526800 L e S S L

) Assoctatron of Home Apphance Manufacturers - The energy requrrements of yarrous household apph -
- ,\_ . 20 North Wacker Drive” .~ . . o ances S L L

.~ Chicago, Iliinois 60606_ R o S : v L : :
e (312)236-2921: v Tty ) :t_' P 93
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: CltlzeméAdwsory CommLttee on: Enwronmental o

401 5 Arhngton'BouJeyard
Arlington, Virginia 20230 -
(793)655 4000 ’

Quallty

sylyanla Ave. KA
Washlngton,\D C. 20006 H A
(202)2233040 oo T s

Department of Housmg and Urban Developmenf
‘Division of Community Development Research

45 TthSE,SW. Lt .

Washlngton,DC\20410 S -
(202)755-5599 - L el

Departmént of‘the ln_terior;

" “Office of Coal Research

o

2100 M Street N. W

> ~ Washington, D.C. 20037 A

(202)343 5594

Department of Transportatlon : : :
400 7th Street, S.W. .
WaShlngton,-D C20590

U Energy and Envrronment Duvmon .

(202)426:2022 ..

Urban Mass Transportatlon Admlnlstrat;ﬂ

Research Development and. Demonstratlon Programs
(202)426-4043 ' : :

Urban Planning Dlvlsmn L o
- . Federal nghway Admlnlstratlon " '
: '(202)426 0210 )

Edlson Electrlc lnstltute o
“90 Park Avenue ‘ /“ﬁ T
_New York New York 10016
(212)573 8700 L e e
Envrronmental Protection Agency -,
)Resource Recovery Division+ L -
1835 K Street, N.W.
Washington, D.C. 20006

5 .

" (202)755;2673~. i e

Federal Energy Admlmstratlon

Office of Energy Conseryation and Enwronment
New Post Office Building. =

~ 12th and Pennsylvania Ave., N W.

Washlngton, D.C. 20461 -.

xal Housing Administration

451 Tih Street, SW,

: T,_v'pe"of ,/hfo'rma'tion_ : . A
- '," f e ,' . ri
M Y
. esource recovery frorh solld waste combustlon,
“byralysis, coal gas1f|cat|on o P et
. v . X3 R Tt ) . N ] - ~ -
. ( L S . L ) ) e

How 7)) promote energy conservatlon through a. com-

. mumtyW|de publlc lnformatlor) program

,“_{ ...'r,* o . " .- - I ._ : . K r_T
- e .'.

Total energy systems and Other forms of localized power

generatlon s

'6( .\‘ . L .‘_.v ' “

o
d -

- L . M ‘- co .

‘Dral—a ere bus programs frrnge parklng coordlnatlon '_ .

Bus-on freeway programs, exclusive ‘bus and Chs pool

'_' fanes -

1,

EIectrlc utlllty operatlons and eng|neer|ng, poWer system

) coordlnatlon

.

« - ¥ e .

| . Union Electric demonstration .project: in St.".Louis, -
.- encrgy recovery. from_ solid’ wastes ' '

Energy conservation- checklists,- energy conservation. re-

- scarch, fuel allocation. information, all aspects of. federal

£y

L »energy. reguIatlons and legislation, llghtlng and thermal
‘ operatlons gundehnes :

N
LS
o

-.Mlnlmﬂm property standards for. federally subsrdrzed

housmg, property |mprovement and™mobile home loan

Y msurance regulatlons thermal |nsulaﬁo’n standards

10 -

v
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" .. National Aeronaatrcs and Space Adm|n|strat|on .

-Washlngton D.E, 30426
:(202)386 6102, *
DY

' Source

Federa[ Power Commrssron
Unlon ‘Center Plaza )
QSN Capttol St4N.E.

Tl _Type of /'nf(_)/_'m-qtijon' .

lnterstate sa.c,, and- transmlsslon of naturaI gas and

/cTectrlc power, coordrnatron 'of clectrlc powar sources -

.'°;'._ .

: r

General Serwces Admlnlstratlon“

Federal 'Supply Service . T L o '
18thand F Sts., NW. . -
' ’Washlngton ‘D.C. 20406

‘ General Servuces Adm|n|strat|on

PubI|c Buildings' Service. ¢

18th and F Sts., N.W:

‘Waskimgton, D.C. 20406

(202)343 6817 * e

Grumman Aerospace Corporatlon : { ’
- Energy Systems DIVISIOn : : N

Plant #30 .
Bethpage, New York 11714

: (516)575 9630 -

. 345 E. 47th Street
- New York, New York 10017

lIIumlnatlng Engineering Socrety

(212)752- 6800

Law Enforcem ent Assrstance Admrnrstratron

< Emergency Energy Commrttee .

* 633 Indiana Avenue, N.W.

Washlngton D.C. 20530

. _(202)386 4551

Motor Vehche Manufacturers Association

320 New Genter Building
" Detroit, Michigan. 48202
! (313)872 4311

Nashvnlle ‘ThermaI Transfer Corporatlon '

110 First Avcnue South

. Nashvrlle Tennessee 37219

(61 5)255-1460 .

. Office of Energy Programs .

Code N

" 400 Maryland Avenle, S. W

. Washington, D.C. 20546 .

'(202)755-3127

NationaI'Bureau of Standards . . .-

“Center for,BUNdipg Technology -

. Building 226 ¥Room B-244
Washington, D.C. 20234 - o
[KC (301)921 3377 (Galthersburg, Md. )

wll Toxt Provided by ERIC

EES

v conservrng energy’in eX|st|ng bwldlngs \

E .. ratios and. grois werght

- "Energy recovery f'rom refuse incinerator; plstrrct hcatm ' _ ' '
and coolmg system for bulldrngs TRy L : 5/\\

' energysources R

A #-..r_ |
> .

0 M - . ’ : ’

Tlps for - conservnng gasohne ln Iarge vehicle—fleet. . . * -
o A P
o operatlons o ‘ DR =

-

. . " c . L
‘Energy conservatron aspects of burIdlng heating, cooling,
and ventilating systems new building deslgn methods of.

ergy conservatlon in bu1|dmgs partlcuiarly short term R , ) .
ures soIar energy appllcatlons : R -

s

nghtlng systems energy’ conservat|on aSpects of Ilghtlng -
efflgrency, heat of Ilght recovery . ‘ : ' ‘ ‘
. ).y;.:,. N
'.i. 0. .o
H ‘\: .

k

' Energl/ conservat|on street Ilghtlng, and crime - - -

Le

“Fuel- e(:onomy tips for purchasing new fleet vehicles,
- gasoline consumptlon aspects of axle and compresslon

»

¢ \ S

Solar energy, wrnd energy, fueI ceIIs, other aIternate

Technical i_nf(’?rmat'ion on building materials, : comfort,
conditioning systems, and performance standards



~ ) . . . R . - Y - . Lo . . .
| ) . C o . - . E ' . . . . . - .
. . . . . . L i - ) v .

% ST e e S ENERGY CONSERVATION ATECHNICAL GUIDE
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N v, P v . \ ) to . . .
L Source R - S T‘pé‘of*/nformation“;_h Lo
\_‘ - . \_" . = o ‘: L/ e -

Natlonal Bureau of Standards ’ : ' - " Ehergy |mpac\Ta~tements’ optlmal thermaI lnsuIatlon
L

Natronal Conference of States on Burldlng des anc% standards, * design ' ard evaluat|on criteria for energy
- Standards R R - conservation in newws [ S

S Bull,dlng 226 - N R i N e e A
ST Washington, D.C. 20234 .~ ~ '~ . ST oL e ')
(202)92’1-3447 Cee b T T - T '. A
S Natlonal Genter for Resource Recovery B SRTP Research repQrts and other matenals on energy recovery
‘ -h 1211 Cohnectlcut Ave., N. W P S ' from sol|d waste combustlon " .
Washxngton D.C. 20036 . : . B S _ E Lo
(202)223 6154 - T R \ . « '
Natlonal Mlneral Wool Insulatlon AssoC|at|on . LT "Dlmlnlshlng heat galns and Iosses through thermaI
- 211 East 51st Street . - ) ' o *ﬁ’tatlon . . ’. L
New York, New York 10022 .. .~ - L S -
(12)758-5210. - . o e Y L, T e
Natlonal Scrence Fodndatlon ' .
1800 G St., N. w. . i \0 -
Washlngton D.C. 2"05150 , ) v o 3
' D|V|s|\<\n of Advanced Energy Research and o Lead agency in .s_olar energy rese'arch and development
‘Technology - _ - LT R B e '
(202)632 9793 S RS - A
. o N a T S
Off'ce of Public Technology Programs s __»Solar'energy applications -
(202)6324175 - _ o R s . ?-"_ . o L
Ofﬁce of Systems Integranon and AnaIys|s * " Energy “conservation, energy syst‘ems7 policy 'analysis ‘
(202)632—4032 o o L (responsible for-aH- NSF/RANN sponsored energy con-
. o S 'servatlon research) . .
- Oak Rldge Natiorial Laboratory . R Building heating systems, thermal insulation research
. . . Energy Division - - Co o \ R L,
: " Post Office Box X T ' o R S
“Oak Ridge, Tennessee 37830 o , Co : N
E (615)483—8611 S : oo e o o _ SR
. Phoenlx of Colorado prlngs, Incorporated : Solar energy ut|l|zatron'|n residential construction -,
3020 N. El Paso S : - . A . .
Colorado Springs; Colorado 80933 S E S N - L
(303)633 2633 ' , T o o : o P ' o . .
' . o Pubhc Technology, Inc _ C o ‘ ‘ FueI conservation through more effrcrent vehicle rout|ng oot
A 1140 Connectrcut Ave Nw. - o o and through more. effectlve fleet management practlces '
' Washrngton D.C. 20036 S ' : .
(202)223 8240 S B -,
The RAND Corporatron : L state ener'gy poliey. 'analysis “energy conservation in
" . Energy Pollcy Program SO R _ burldlngs and tr~ansportat|on total energy system evalua-
1700 Main Street C ' ’ ‘ A . tion D o o X
Santa Monrcd California 90406 ; - ‘4&‘ o ‘
(233030411 SURRE PR ' .
L . Richard Ste|n and Associates S e L Energy u_trliz'ation in _school design and operation
0 - 588 Fifth Avenue N ' LU C

FRIC . NewYork, Newvor'ktrooss o e o 11g L e -

(212)757:0284 . v - U N
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-Solar Energy Industries Association . - - Commercial utilization of solar energy -
1001 Connecticut Ave., NW. =~ » o AR _ SRR,
Washington, D.C. 20036 . . S s e

©(202)293:- 00 . R CoT e R -

ARy - R

e e

“Tennessee Valley Authority ™~ . -~ . " Vanpooling programs - - -
' .Employees Credit Union . . = SR L S
507 Market Street J T L T e

- Knoxville, Tennessee 37902 T . o e e e k P

(615)546-8911 . - - - B
) ' s / AN e S :

Te‘gnesséé Valley. Authoti't_y < . R Insﬁia‘tidn and heat bumbs to rﬁake hémes more energyl
i Powg:r Marketing Division . ) effici_erit N : P : .
> . 401 _United Bank Building : ' I e T T e . *

4
..

_Chattanooga, Terinessee 37401 T S ' . . -
(615)755-2341 -~ .o . L N E SR S




'." ke L. . N . : .

APPENDIXB -

‘SAMPLE STATE LEGISLATION *
REQUIRING LIFE-CYCLE cosr Sl

_n

 ANALYSIS OFSTATE~OWNED R

'AND ASSISTED FACILITIES*

"BE IT ENACTED BY
.Section 1. The lengla.t
(1) That major puBh
energy, . % : -~ kY

' LEGISLATURE OF THE STATE OF WASHINGTON
hereby finds:-

(2) That energy conservatron practices adopted for the design, constructlon an utllrzatlon of such fac|||t|es ‘

will have a beneficial effect on our overall supply of energy; . _’ : !

{3) That the_cost of the energy. consumed b)"such faclhtles over the |If3 of the fac|I|t|es shall be conSIdered in -

addltlon to the initial cost of constructlng such facilities; and’ :

- (4) That the cost of energy “is significant and 'major facrllty desngns shall be based on the total life- cycle cost,
/" including the"initial construction cost, and the cost, over ‘the economic ‘life of: aﬂna]or fac|l|ty, of tHe energy
L consumed and of the operatlon ‘and maintenance of a major facility as they affect energy consumptlon

Sectlon 2. The Ieglslature declares that-it is the public policy of this state to‘insure ‘that energy conservition

practices are erQRoned in the. design of ma|or pubhcly owned or Ieased facilities. To this end the legislature
authorlzes and directs: that- publlc agencies analyze the cost of energy consumption of each major facrlrty to be

constructed or renovated on and after the effectrve date of this act. Voo
Sectlon 3. For the purposes of .this chapter the foIIowtng words and phra§es shalI have the folIowmg meamngs
" unless the context clearly requires otherwrse - e e .

o {1) ~**Public Agency” means eyvery- state of’r'ce OffICGi board, commission’ committee, '-bureau department, and
'j,a.ll political subdivisions of the state. e

)"‘Major facrhty" means any pubhcly owned or Ieased bu1ld|ng havmg twenty f|ve thousgd square feet_. or

o more of useable floor space, . : o -
(3) “Initial cost’ means the mOneys re 1red for the caplt@l constructron or renovation of a major faclllty
- (4) “RenQVatron means revision to a major facility wh1ch will affect any energy system. . ‘

years

. ‘consumed over.its ecoriom ic life, and the energ onsumptlon related ‘cost ‘of its gperation and, malntenance
A7 “Life-cycle cost analysrs” includes, But is not Ilrhrted tq, the following elements: - '
- (a) The coordination and- posntronmg of a major faclh%n its physical site; -
‘(b) “The amount and type of fenestration employed in a major facility; -
~(c) The amount of insulation lncorporated into the design of a major. facrllty, o
(d) The var|able occupancy-and operating. condltlons of a major faclhty, and
(e) An energy-consumptlon analysls of a major facility. "~ - - o,

(3) “Energy systems” means all - utilities, including, but not Ilmlted to, heatmg a|r-condlt|on|ng, ventllatmg, :

lighting, and the supplying of domestic hot water.

(9) ‘‘Energy-consumption analysls means the evaluation of all energy systems and components by demand and - '
. “type of ‘energy “including the rnternal energy load imposed on. a major fac|I|fy by its occupants, equipment, and’

L componen ts, and the external ‘energy {oad. |mposed ona ma|or facrllty by the clrmatrc con,drtrons of its Iocatlon An

*Exccrpted from proposcd Ieglslanon for the state, of Washlngton

DI S : . - - “ .
o . : . . . . .

owned or ledsed facxhtres havesa* srgnlfrcant rmpact on our’ state s consumptlon of

. (5) "Econom|c Itfe" means the prolected or. ant|c|pated useful Ilfe of a ma|or fac1L|ty as expressed by a term of

(6) “Life- cycle cost’” - means the cost of ' major faclhty m‘Cludmg |ts |n|t|al cost the cost of the energyf.

S .99
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100 1:1”/{' S ' ) i " ENERGY CONSERVATION ATECHNICAL GUIDE '
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B eqnergy consumptlon anaIysxs of the operatlon of energy s stems of.a ma;or faclllty shall mclude but not be Ilmlted - / L
w00 o, the. followmg elements o - : ' SN ' e o .
7w .+ .{a)“The comparison of three.or more system alte} na;b_'_es RN 2o N
[T (b) The srmulatlon oﬁ each system over the ent}re range of- Operatlon of such: facrlrty for a year 5 operatrng e
.- ' ‘period; and : Tl : : e . WAy
. ' (c) The evaluation of. the energy consumptlon oftomponent equlpment in each system consrdermg the - _
-operatiod of such components at*other-than f‘ull or: rated ¢ outpqts T C ;

. . The energy- consug;\pt/n ana :s.shall ‘be preparéd by a professronal englneer or ||censed a‘rchrtect wh may use
computers or such other methods’ asare capable-of producrng predICtable resulfs..
Sectlon 4. On and after ‘the’ effeative. date of -this -act whenever' a public’ agency determlnes ihat any ma]or

- facility’ is. to' be constructed or. renovited such’ agency" shall cause to be included 4n the desngn phase’ of such
_constructron or renovation a- provns:on that requires a-life- cycle cost analysns to be: prepared for such faclllty Such o

... analysis shall be approved by the agency prior to the commencement of actuaI constructron or renovatron ‘A publlc oy

"3 7 agency may- accept ‘the facrlrty design |f the agency is ‘satisfied that the llfe cycle cost analy5|9 provrdes for an, n :
eff'clent energy system or systems based on the econoniic life Qf the major facmty : S P
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 SAMPLE PROMOTIONAL ) T N
- LITERATURE FOR USE__ T EORN O
~ BY GOVERNMENTS " Tt oy
N ENCCUI(AGING ¥ -
ENERGY CONSERVATION I

A ¢ D|rected to Home Owners Home Heatmg an"'?CooIlng

o

B 1 Consolldated Edison Company of New York Inc. HoW\[q /nsu/ate Yo&]r Home (Energy Saver #1) and How :
e - to.Keep Your House: Warm 44 Ways (Energy Saver #2) New York: The Company, 1974. v
A National Mineral Wool Insulatlon Association, Inc How to Insulate Homes for Oil Heat/ng {Jandary 19732_. P
‘ .and How. to /nsu/ate Homes for ‘Electric Heat/ng and Air Cond/t/on/ng (February 1974) New York The o
Assocuatton L oL s T
3. " Tennessee Valley Authorrty Heat P,ump—The Energy M/ser Knoxvrl\' The Authorrty, 1974 A
4. - U.S. Department of Commerce Natlonal Bureau of Standards Home Energy Sawngs Tips: from NBS and .o
* Energy Efficigncy in Room Air Cond/t/oners Pueblo Colo.: Publi¢ Doquments Distribution’ Center 19'24 o
< 5., U, S. Office of. Consunaer Affatrs 7 Ways to “Reduce: Fuet Qonsumpt/on in Househo/a’ Heat/ng‘-Through
SN Energy Conservation . and 71 Ways to\Reduce Energy Consumpt/on ana’ /ncrea5e Comfort /rL Hausg.lo/d:-,’.

'

Coo/mg Washlngton D. C U S Government Pnntlng Offlce 1974 " ';

.. B DJrected to Resndents—Reducmg Utlhty BI”S '. ‘ '. o L’g = :

“ L

The followmg pamphlets and flyers drstrrbuted’ by the Consolldated Edison Company of New York,’Jnc are“

: rllustratlve of stmllar materrals drstrlbutedsby oonsumer-owned electric utilities: }
s Ho'w to Use E/ectr/C/ty and Gas Wisely and Safely, and Save Money Too (pamphlét) - ‘.”' S ;@:
i . ConserveEnergy: Save Heat and Hot Water (flyer)” -~ . o S Ty
' 6 Ways to Save Money on Yoyr Utility Bifls (ﬂyer) S '. 'f B P P L R
How to Get the Most From Y,ourApp//ances (ﬂyer“ o L . I R R
C Drrected to Busmesses and nght IndLrstry f: N ' _ SR
. .]. ,Amerlcan Society of Assoclatu)n Executwes ‘A GU/de to Energy Management ~How to Cona’uct an Energy'
C L Audit, Washmgton D.C.: The: Association, 1974, - - N
L 2!, Consolidated Edrson Company of New ¥ork Inc Energy Management Gu/de/E/ectr/C/ty New York The"’
o Company, 1973. . S o
30U Department of Commerce Offlce of Energy Programs Energy Conservat/on Hana’book for L/ght
"« ' Industries and. .Commercial* Bu1/a’/ngs May 1974), Energy Management: Economic Sense for Retailers™ .
' '(February T974), {HowtoStart dn-Energy Management Program (Octobér 1973), and 33 Money-SaVIng-" v
lWays to Conserve Energy in T/our Bus/ness Washmgton DG U S : ovemmerLt Prmtlng Offlce S T
ompany, tac. Triicker’s Giiide 10, avlng X COIUmbUS, Ind The Company, ]9\13
i 3dsoline M//eayé. The Company, 1974. . ' <
..Protectlon Agency, Fe‘deral Energy Adniinistration; 7975 Gas M//eage Gu/de for New- o
. Car Buyers/\Washmg n;D.C.: Federal Energy Admmlstratron 1974" Lol ':1.0.1:
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Directed to Bunldmg Des;gn Englneers and Architects

o . . . 4 .0 - R . .
e e e : R T ' e .
oL <o ~ * " ENERGY CONSERVATION<A TECHNICAL.GUIDE .
. « - '. . . R v o - .

 ]

Electric Egergo/ -Asgotiation, E/éctr/c Space Cond/t/onmg in Res/den;m/ Structures. New York: Thej
Assocnatnop}»1974 - : . ya . ,
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APPENDIXD = . . B
STATE CONTACTSL IR
FORINFORMATION .~
CONENERGY <L ¢

LY

L ALABAMA - e ' CALIFORNIA . FLORIDA: .
- Phillip E. LaMoreaux: . A. Earl Bavrs N - Howell Ferguson ‘ .
State Geologist , j ‘Science ahd Technology Coolﬁtor Administrative Assistint .
‘Geological Survey of Alabama Robm 1311 i Office of the Governor :
University of Alabama , ' 1416 Ninth Street Capitol Building .
Tuscaloosa, Alabama 35486 Sacramento California 958]4 . Tailahassee, Florida 32304
(205)759-5721 - . (916)445- 471 1 - (904)488-2440
ALASKA . - - - . ﬂj) ‘(
: ' o ’ COLORADO GEORGIA - .
). Lowell Jensen : , ‘ 1 ,
Executive Director H. C. Kimbrough © Dr. Ted Mock’ rg . ' _
'Department of Commerce .~ RoomK 244 o - - Science Advisor tothe Governor *  »
1100 Mackay Bujlding .. . State Capitol ‘* 225 Peachtree Center South
. » 338-Denall Street . Denver, Colorado 80203 : "Atlanta, Georgia 30303 .
Anchorage, Alaska 99501 - g (303)892 -2087 (404)656-3994
(907)272-1487 | : . . ’
ARIZONA " - CONNECTICUT ':AWA”G -.
Bob Beeman i B * H. Raymond Sjostedt e 'Mﬁ?;; rabbe : _ :
Economist . ’ Drrector . State Center for Science Policy . o
Department of Economic Plannrng Civil Defense Division } R ccr - S
- , 4 and.Technology Assessment )
& Development ¢ 360 Broad Street : : :
.0 .. Department of Planning and
Suite 1704 ~ . . . 'Hartford, Connecticut 06115 . “Econamic Developmeny
3003 North Central Avenue : (203)566 3180 S : AR _ -
. . P.O. Box 2359 . .
Phoenix, Arizona 85012 . : { "
- » "Honolulu, Hawaij 96804 )

5 (602)271-5005 . (808)548-4195 R’

T . . DELAWARE , ol .
ARKANSAS, - - ' Clifton.E. Morris . - S ';
Richard W. Longing ; - i Chairman | 1DAHO . . o W '

Director Delaware Emergency Energy Plannlng John Hough
v Arkansas Department of Commerce . . Committee Govepnor's Administrative Assistant
151 Capitol Building Highway Administration Burldlng State Capitol .
Little Rock, Arkansas 72201 . Dover, Delaware 19901 - . Boise, |daho 83701 ° ‘
(501)371 2231 T S (302)678@?&03 . S (208)384 2100 e,
. . - S Ba - ) R
"’; . #; NET Lo , !' , . T o . %ﬁ,ﬁ’r

'Thls list was denved from A ,D/rectory of State Energy. Act/vmes complled by George Scudella, Pr0|ect Coordmator Energy

Task Force, State of New Mexico. The Ilstlnp are as. of July 1,1973. Ailthough at present some of those whose names are listed may

" no Ionger serve in the position noted,-this listing is presemed here as a useful compilation of, sources wnh which to initiate state
‘¢contacts, ) : . . - . BN
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ILLINOIS © . MAINE R © " MONTANA
- 'C. F. Bertinetti ' ~ -~ Emilien A. Levesque John Goers  * ) ;
Assistant to the Governor o  Director ; - Assistant to the Lieutenant S
7202 State Capitol Bureau of Civil Defense. _ ~ Governor o Coc
.. Springfield, lllinois 62706\} . Department of the Mlhtary ‘Office of the Governor
- (2117)525-5160 . State House E Helena, Montana 59601 .
. Augusta, Maine 04330 (406)449-2511" - .
INDYANA' 7 o . (207) 622.6201 " . ‘ R
" Robert8. Morris S L a NEBRASKA = e
o Execu_tivc Director: .. - - MARYLAND . - ' Burl Johnson -
~.Department-of Commerce ' h L - Nebraska Civil Defense A ncy
* 336 State House T - Mike Smit ' ©1300 Military .
[ndiandpolis, Indiana 46204 . Bmergency. Resource Staff Offlcer " Lincoln. Nebrasku 68 08
(317)633 450 S s Maryland Civil Defense and , (4:8;())432-;6;115E {310
s o - Emergency Planning Agency " - SR
ST ' o - .Pikesville, Maryland 21208 . ' L
IOWA \ i : (301)486-4422 e NEVADA '
Samuel Tuthill | _ | "Noel A, Clark
. Chalrman ‘ : o .'MASS H .ETTS Public Service Commnssnon
* Governor's &bl Béard . . - MASSACHUS - Carson City, Nevada 89701 ¢
State Geologist . : Louis F. Saba (702)882:7542 - T
University of*lowa : ~ Director . oo . o -
lowa City, lowa 52240 -~ ~ g(')\glwl/)efense Aéenzy NEW HAMPSHIRE
319)353-2121 T orcester Road . - D ot e
. (319) : : Framingham, Massachusetts 01 701 ‘ijm?nléfrgi.vf?:?stant o
- KA SA.S,. e - ! (617)237-0200 . Lo . “the Governor "
Darold D. Main _ - 4.7 ' : " - State Capitol
. “ Secretary to the Chairman’ o _MICchéN Coom ) - Concord, New Hampshlre 03301
o " Kansas'Corporaté Commission . Richard Helmbrecht S (503)271 2121 . o~
- " Topeka, Kansis 66603 g - Director - - . ' ' :
- {913)296-3326. . . - - : Depa&ment of Commerce : ' S
- o S Law Building : " NEW JERSEY -
Terr Scanland . : ; : -
- DlreZtor : . Lansing, Michigan 48913 . John J.Kozak T » .
Department of Economic Development (517)373 1820 . . = . Chief ' '
Topeka, Kansas 66603 R ~Bureau of Resource Management
~ _ (913)'296-348'1 . . R MINNESOTA e lDlvncs;or;rc;tl’ Civil Defense/Dlsaster
' . ' o St Gerald Christenson * "
o . ?\/ L e : Department of Defense
o KENTUCK R - ‘ ~ State Planning Off"ces . - -Eggerts Crossing Road, Box 979
* * Thomas O. Harris - . B02Capital Square* . Trenton, New Jersey 08625 .
- Commissioner of Natural Resources St Paul, M|nnesota 55155 ‘ ‘ (609)292 3838
L and‘Enwronmental Protgction (612)296 6662 : ,
" Capitol Plaza Office Towers e ' o>
"M Frankfort, Kentucky 40601 D -MISSISSIPPI : L NEW MEXICO.
: »(502)564,3350 oot Ba RE , . G. E. Montes
: r. P. T. Bankstan ° o .- Project Manageg_ .
. Damon W. Harrison ‘Sciénce Advisor to the Governor . George Scudella, Coordinator
G Comppsgioner ¢ State Capitol  *", " Governor's Energy Task Force
i 149., - .De rtment of Commerce ‘ Jackson, MISSISSIppI 39205 . 117 Jefferson Street. . -
Capitol Plaza Office Towers - . .
- (601)354 6517 . Santa Fe, New Mexico 87501
Frankfort, Kentucky 40601 , ‘ - (505)827 5368 -
(502)564-4270 _ Y ,’ . - N
: R , . MISSOURI I
°. LOUISIANA - o * James Bash %‘, : , . NEW ‘YO.RI.(
" Dr. Lyle St. Amant . Disaster Operations Office Joseph?C. Swidler ‘
.Assistant Director = - : Chalrman Governor's Emergency |+ Chairman R
Wildlife and Fisheries Commission - Task quce .-+ Public Service Commission.
. 400 Royal Street 1717 Industrial Drive . i 44 Holland Avenue C
"=~ - 'New Orleans, Louisiana 70130 - -1 Jefferson City, Missouri 65101 : Albany, New York 12208
(504)527 9429 Lol (314)751‘2321 , ~ 0 (518)474.2530 v
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: NORTH CAROLINA

. William L. Bondurant
Secretary to the Governor
‘D_cpartment of Administration
Raleigh, North Carolina 27603
: (919)829-7232 ‘

_NORTH bAKOTA - .\

Ronald D. Affeldt

State Emergency Planning Director
Division of Dlsastcr Emergency )

- Services .

. PO Box 1817 » .
Blsmarck North Dakota 58501
(701 )224 211 3 .

: ~ OHIO R A

~ David Sweet
~Director- _
Department of Economic and
- Community .Development
.State-Capitol
" Columbus, Ohio 43215,
 (614)466-3379 -

OKLAHOMA -

James Hart +
Executive Assistant to.the Governor
Energy Advisory Council
~wState Capitol .
Oklahoma City, Oklahoma 73105
. '(405)521 2345 .

OREGON -

Joe Schantz = "~
Governor’s Assistant
. State Capitol. .
.- Salem, Oregon 97310 -
(503)378 3100

. PENNSYLVANIA'

_Eli Sobel

Program Manager

Office of Science and chhnology
"400 South Office Building _
Harrisburg, Pennsylvanla 17120 .
(71 7)787-4147 ,

~ Office of the Governor

- Governor’s Office

« RHODE [SLAND

_ William. Harsch e
- Special Assistant forPolicy and

Program Review

. Executive Chambers

PBrovidence, Rhode Island 02903
(401)a21 7333

SOUTH CAROLINA |

. "A. B. Holmes

Executive Secretary =
South Carolina Energy Managcment
Policy Council ¢ -

- 233 Wade Hampton Office Buﬂdlng

Columbia, South Carohna 29201
(803)758 ”946

W

SOUTH DAKOTA . =~ = = ¥
Steven Davis . ’
State Capitol

Pierre, South Dakota 57501
(605)224-3608

TENNESSEE .
Dr. Edward Thackston

_Staff Assistant foq Environmiental

' Affairs © . .

1025 Andrew’)acKson Building
Nashville, Tennessee 37209
(61 5)741 3621 '

: TEXAs

_ Lieutenant Governor Wiltiam P. Hobby
E Chalfman Governor’s Energy -

Advnsory Council -
Capitol Building .
Austin, Texas 78701 T
(512)475-3535

o _-U'TAH | . .l o

Don Spradling

State Disaster Coordinator
P.O.Box 8100 .
Salt Lake-City, Utah 84108
(801)828-5271

(8

VERMONT
Norman James

- Assistant to the Govcrnor
Governor’s Office
Montpelier, Vermont 05602
(802)828- 3333 ‘

 VIRGINIA

Minor Hawley

Emergency Resource Coordmator
- P.O. Box 1163

"Room 407D

o

Richmond, Virginia 23209
(804)770-4%1
WASHINGTON

Neil Miller

Administrative Officer

Department of Emergency Services
“Rtate of Washington W
20-East Martin: Way .
lympia, Washmgton 98504

"(206)753 5255

" WEST VIRGINIA

Ronald G. Pearson -
Commissioner-

" Department of Finance and

- Administration
Room West 118"~
State Capitol Building
-Charleston, West Virginia 25305
‘ ’_(304)345 2300

WISCONSIN
James A. Gruentzel

State Emergency Plannlﬁg Dlrector '

- 4802 Sheboygan Avenue .’
- Madison, Wisconsin 53702
' (608)266-3232
' WYOMING
-+ Charles Adam

State Emergency Plannmg Dlrector
P.O. Box 1709 *

- Cheyennc Wyoming 82001

(307)777 7566

.~

. N. _}’ ) ’..‘v.v N ’:.,.
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. 'l. ]ohn C. Flsher Energy Cr/ses In Perspect/ve (New York ‘John Wiley & Sons, 1974), p.22..
. B )
21610~ S - , o )
i3, Us. Councnl on Envnronmental Quahty, Energy and the Env/ronment (Washlngton D.C.: U, Government Prlntlng offlce
1973) P. .. . . . .
S 4 Ibid o : S - -
5. lwid,p.T: - - o e s,
6. “Energy Crms in Amerlca " CongreSS/ona/ Quarter/y, 1973, p.. 4 ‘_~f s L S e
7bid., p. 6. L T S - : o P
. 8. Ibid,p.5." ' o ‘ o : - .
'.9.1/b/d,p4 _ R o . .
L0710, “‘Electric Utlhty Statlstlcs "Pub//c Power, |anuary- February 1973, p. 30 o ' ) .
'. 11, U.S. Office of Emergency Preparedness, The Potent/o/ for Energy Conservation (Washlngton D .C.: Government Prlntlng Ofﬁce,, .
¢ 1972),p. F-11. ) . . . _
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: Commerce 1973}, p. 1. . . . s . RN
" .l3>. Dubln M|ndell Bloome " Assoclates Energy Conservat/on DeS/gn Gu/de//nes for Off/ce Bu//d/ngs 1Washxngton D.C.: U S. General » -
( L ryices Administration, 1974), Fig. 4-1. o - . . . DT
i 14. Nionat Bureau of Standards op, cit., p. 4. ‘ . o : o o j? N f ] '
. 15. Ibid)p. 21 :'..»' » . _ o o e e

16. Ibickp.39. . - R

© 7. lbid, p.38. . | . . .
‘18-. Ibid., p. 79. o R ‘ "_. e ‘ZK

19. Personal |nterv1ew w1th Ken Bowlen Vlce Presndent Cargo Caire Englneerlng Corporatlon Amesbury, Massachusetts, May 16,

" 1974. . SRR : o ' ’ % : T . LT
: ".'20. Natlonal Bureau of Standards op. cit., p% 93 ) : i a ) i - ) )
21." Ibid., p. 5. e L ' .

22. Illumlnatlng Englneerlng Soclety, Recommendat/ons for Better Ut///zat/on of Energy Expended for L/ght/ng (New York The o
o Soclety, 1973), p. 4. N
23, Marguerlte anlecco ed Energy Conservauon /n Bu//d/ng DeS/gn (Washlngton D C.: AlA Research Corporanon 1974), p. 10
) 24. Dubln Mlndell BIoome Assoclates op. cit., p. 41 S . *
" 25. ‘Natfonal Bureau of Standards op. cit., p. 86. L ) ¥ -. ' e S
. 26._ Sarah Booth Conroy, “Who Says There's Nothlng New Under the Sun"' Wash/ngton Post ]une 23, 1974 p. H 1.

- 27. Indiana Code 1977 Ttle 6 Art. 1, Laws of 1974 Act 15 ApprOVed 2 18-74. .

28. Donnel Nunes, "Tax Break S[Udled for Solar Use,” Wash/ngton Post, june 13,1974;p. 1. .' . , . Coe .
.29 "Personal mtervnew with Irw;n Barr, Vice Pre5|dent AAI Corpot?\,.;alnmore , Maryland, March 15,1974, R . 10_7'
l\‘l C . : .
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< 30. Ibid. - , “, . “L

] 31'. . Persomal |nterv4ew wrth Maurlce Gamze Gamze Korobkln Caloger, Inc Chu.ago llinois, February 28 1974

32. Ibid, '

"__; » 33, 'cheral nghway Admtnxstratton Highway Statlst/cs, 1971 (Washtngton D: C u.s. Govcrnmcnt Pnnttng Offxce 1971)

.o
. 34, Moto\r Vehlclc Manufacturers Association, Auromob//e Fuel Economy (Detrolt Motor Vchtcle Manufacturers Assoclatlon,

) . 1973),p.20. T S N
L TS gbide ) . , - . N
“¥36. tbid,p.10. . - o S
- 37. Ibid:, p.19. - Co T Lo .

'

38. " Ibid., p. 15.

39. -Ernest Starkman and Cralg Marks “Conservation’ and Efficient Use of Energy" (Statement submltted to thc u. S Congres;,
“House Select Committee an Small Business, Washxngton D.C:, July: 10 1973) T . .

v\& P 4 '40. Toni House, “Pollce Urged to Replace Steel Radtals ’” Wash/ngton Star News, March 20, 1975, pp. B1, 4 The National. Bureau-
S .. of Standards report referred to in this news story was unpub]lshed as of the date of the story. ‘ .
R TN \ . .
™~ 41. Motor Vchucle Manufacturers Association, ob\c'/t p. 12 - v C. Lo e
- 42, Davrd B. Largc Hidden Wasre The Potentla/ for Energy Conservation (Washlngton D. C Thc Conservatton Foundatlon 1973), R
) . 'p. 30 4 _ . . .- .
43, /b}ld.,-p. 31-. . o R L . - | 7
: 4a. 1oid. . .. =

45, John C. Moyers, The Value of Thermal /nsu/atlon in. ReS/dent/a/ Construct/on Econom/cs and the Conservatlon of Energy (Oak. ) i

N - -Ridge, Tennessee: Oak thge Nattonal Laboratory, 1971) p 22 v

- 46. Eric lest “Transportatlon Energy Use and Conservatlon Potentral ” Science and Pub//c Affa/rs, November 1973, p. 36~4 A

L
" *47. Lew Pratsch, Carpool and Buspoo/ Match/ng Guide (Washrngton D C.:U. S Dcpartmentof Transportation, 19731 N
.48 'Federal nghway Administration, Preferential )Trearment for High Occupancy Vehicles (Washtngton D.C.: u.s. Departmcnt of v
Transportatlon 1974}, p. 12 - O : ) . . .
_ 49, "Personal |ntcrv1ew wrth EIdon Ziegler," Urban Mass Transportatton Admlntstratlon u. S Department of Transportauon March
20, 1974. : o - . T . -\
50. - Robert R. Gatts etal. Energy Conservatlon“Program Gu;de for /ndustry and Commerce (Washlngton D C.: U S Department of
Commierce, 1974),p 1 1. . o . . . . ] L
- 51. S. David Freeman et al., A Timt".vto 'Choose: America’s 'E;hergy. Future (Cambridgt_:, Massachusetts: Ballfnger',Puinshing_‘ )
v vCompany,1974),p 68. . St o ' o C
52. Ibid. @ . Co e ‘. , » .
53. . Ibid., .67, - - I ) | S S e
54. Ibid, p.68. O SRS

55. Ibid., p.258.°

56. T. D. Mount, D. Chapn?an and T. ] TyrreII “EIectr:cuty Demand in-the Untted States An Econometrxc Analysus," M LT,
- Conference on Energy Demand Conservatlon and Instltuttonal Problems, February 12-14, 1973, Boston Massachusetts. S

'v _577, T Laaspefe, "On Europcan Approaches to Managlng the Electrlctty Load ” unpubhshed paper—‘chort DVE -2, under NSF
o .Grant Gl 41471 Thayer School, Dartmouth College

g A8. Personal interview wnth .James Tan%dmrmstrator of Public Utility Rates, Public Sethce Commlsston of Wusconsrn October
23, 1974. . o .

59. Pcrsonal |ntcrv1ew wrth Mtchael Nieman, Director of Pubhc Informauon Detrott Edtson Company, Septcmber 21, 1974
C

'\ - 60. u.s. Offrc.e of Emergency Preparedness op. cit., p- F-1. . )
' 61. Ibid, p.29. ' : ' L

62, Pcrsonal interview wtth Mr. Edward R. Cowles, Pratt and Whltney Aircraft Corhpany, May 15 '1974." ' \ .

4'.63. ‘Law Enforccment Assistance Admlntstratlon Street L/ghr/ng, Energy Conservanon and Cr/me, Energy Report No. 2,
(Washlngton D.C:: U, S Departmentof ]usttce 1974),p 1. g ‘ .
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 BIBLIOGRAPHY SR

Amerrcan Socrety of Heatlng, Refrrgeratlng ind Air- Condltronlng Eng|neers -Design and Evaluat/on Cr/ter/a for .
Energy Conservat/on in New Bu,/ld/ngs\(~Proposed Standard 90-P). New York: The Soclety, 1974. LI RS

~Based on an earlrer report by the'. Natlonal Bureau. of Standards, this publrcatlon presents proposed unrform_ .
nationwide energy conservat|on standards for new buildings. Detailed performance requirements and criteria are"
‘directed toward the desrgn of burldrng envelopes with- hrgh thermal resistance and low. air leakage and toward.
requrrrng pl=act|ces in the’ deslgn of mechan|cal and electrrcal systems that conserve energy. _ ’
-
2 Daly, Leo A Energy and the Bu//t Enwronment A Gap /n Current Strategies. Washrngton, D C Amerrcan' R
Institute of Architects, 1974. ' - , s . o s

Report prepared by the charrman of -the Amerrcan lnstltute of Archrtects Task Force on Energy Conservatlon
:,Emphasrzes the important role to be ‘played by burldlng design professlons in energy ‘conservation. Daly warns
.that more research is needed before |n;ect|ng rigid energy ‘standards into burldrng codes or other forms of
leglslatron : : ' : : ‘

A
s

- 3. Dubin- Mrndell Bloome Assocrates et al.; Energy Conservat/on Destgn Gu/del/nes for Off/ce Bu//d/ngs T -
. .Washlngton, D.C.: General Services Admlnlstratlon, 1974 ¥

© Guidelines developed specrf'cally for new federal off‘ce buildings, but applrcable to all off‘ce buildings. The
" document presents design criteria for all building systems and. discusses - the relatlonshlps between climate, site,
building, and mechanical systems. The document also summarrzes energy conservation opportunltres -at thev
“vdrious’ stages-of ‘building” development and for each burldlng service. In addrtron, alternatrve energy’ sourcesv
solar energy, and wind and total energy sysems are d|scussed as they can apply to office. burldrngs

4, Educatronal Facilities Laborator|es The Economy f Energy Conservat/on /n Educat/onal Fac:l(t/ S, New York:
s The E—boratorles 1973, . .. L -

- . . 13 h * .
An excellent guide to energy conservatron in schools w’m{en for the school‘ admrnrstrator hxs 0 ‘eratrng staff .
schooI board members, and design’ professlonals ST T S N R

- o v .

e 5 Energy Polrcy Pro;ect of the Ford ‘Foundatron A T/mento Choose Amerrcas Energy Future Cambrldge Mass '
: Ballrnger Publishing Co 1974 . 4 -

.~ . The culmination of a twa- ‘year, $4 mrllron Ford Foundatlon study to |dent|fy the nation’s energy polrcy'
» " choices. . The study concludes that the U. S.san. balance its energy budget, control pollutlon, and avoid reliance
.. on foreign oil sources by slowing growth ‘in energy consumption to abeut 2 percent a year. ‘Consideérs ‘such _
.« - public pol|cy issues as the economlc and socral power of the energy |ndustry, nuclear energy problems, and coal .
' str|p mlnlng A : : .

6 Federal Energy Ad'mrnlstratron PrO/ect /na'ependence Report Washrngton DC US Government Prrntrng
© Office, 1974, T ' Lo 108
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Reports results of a massive |nteragency ‘effort of the federal government ‘to evaluate- the nation’s energy
o problems and provide-a framework for developlng a national energy policy. Evaluates the impact and costs. of .
i four different.strategies’ for dealing wnth the energy problem—‘* . :

. 7. .Federal Power Commnssnon Gurdehnes for Energy Conservatron for /mmedrate /mp/ementatron ‘Small Busrness
" and Light.Industries. Washmgton, D. C ‘The Commlssmn, 1974. ’ : ) '

Offers guidelines for fuel conservatlon in heatrng, combustlon equrpment ad;ustment effectlve process control
" and modification of equipment. Also presents guudellnes for surveylng energ\7 conservatron opportun|t| in a
g|ver‘r plant o » D _ ' 3} . '

" 8 Gatts, Robert R et. al Energy Conservatron Program Gurde for /ndustry and Commerce Washlngton,
U S.- Department of Commerce 1974 : . .

Th|s is a guide to asslst business -and .industry in establlshlng an on-going conservation program. The gunde

~outlines the steps in an energy conservat|on program: and -suggests specific. ways to reduce energy use in
_ manufacturlng and commerclal buslnesses Information was compiled largely from practlces used or suggested as’
P useful by englneers and energy managers in industry. and commerce. : :

\\

9. H|ttman Assoclates lnc Resrdentra/ Energy Consumptron Washrngi% D.C. U.S. Government Pr|nt|ng Off'ce, N
1972-ongoing. - ‘ R e 5 , .

“Studyr. partnally funded by the Research Applred .to National Needs program of the Natuonal Scrence :

Foundation. A series’ of research reports ‘sponsored by the Department of Housing and Urban Development tQ
' rdentlfy ‘means for obtalnlng greater efficiencies.in reésidential energy consumption in order to obtain lower per -

capita’ consumptlon *without modification of exnstlng life styles. The project: ldentlfles and quantlfes the total ™

" energy balance.in single-"and ‘multi-family houslng in- the. Baltlmore-Washrngton area, |t then |dent|f'es technrcal

. . rnnovatronsehat m|n|m|ze resldentual energy ut|l|zat|on while malntalnlng exrstrng llfe styles
. g ,"/A' Y

" 10.. lntertechnology Corporatlon The US Energy Prob/em 2vols Warrenton Vit.: The Corporatlon 1971

Prepared for the Research Applred to National Needs program. of the National Science- Foundatlon -‘One of the
most complete studies of energy production and consumption in all economic sectors. The report |seg$yzd/ -
prlmarnly to evaluating current research and development in energy production. The sect|on on solar energy
conversion should prove useful to state and local governments. Also the graphic displays are effective in present--
- ing, consumptlon data: The. study is. useful to- managers of eléctric utilities. It drscusses ‘the use “of electro-

@

: cl‘°m|cal systems for off-peak power storage as well as fuel cells . P e . .

11. Large, David.B., ed. Hrdden Waste Potentra/ for Energy Conservatron Washlngton, DC.: The Conservatron
Foundatron 1973 o _ e N ,

—. This clearly written gverview of energy use discusses energy conservatlon measures for homes, office buildings,
" industry, and transportation,-as well as the potent|al for tappnng‘he energy from wastes. The author draws from
- a.vast number of sources and professionil opinions.in_thé various techn‘Lcal dlscrplmes concerned with energy

. Use. The report is an excellent |ntroduct|c%1 to the subject. oo -

12 Motor Veh|cle Manufacturers Assocuatlon Automobr/e Fuel Economy Detro|t The Assoclatlon 1973

. ’ ’ Booklet outlines the factors |nvolved in determ|n|ng fuel economy lt is especrally useful in sett|ng specrfcatrons
Yoo~ for the purchase of new vehrcles : ' :

- 13. Moyers, John The Value of Therma/ /nsu/atron in Resrdentra/ Constructron Econamrcs and the Conservatron
of Energy Oak erge Oak Rldge National Laboratory,.l971 -

This study supported by the Research Applied to National Needs program of the National Sclence Foundatlon'
is a parametric evaluéti’on of relative energy consumptlon and net‘annual cost as a function of several different - )
' lnsulat“‘on systems for different climatic regions and fnanclng arrangements The types of additional insulation .
i consndered in the study are glass fiber_batts for walls and ceilings, storm-windows, air gap, and foil under the
~floor. The insulation system satrsfylng FHA Minimum Property Standards for d'single- famlly house is compared :

to the system found to be economlcally optimal for each cllmatlc- regron. T
; . _
14 National - Assoclatron of Home Burlders The Bur/ders Gurde to Energy Conservatron Washlngton D C The

Assoclatron 19,74 . _ . . g T

Q S A manual on practlcal,,cost-effectlve ‘means for energy cor‘iservatlon in housnng and lrght commerclal bunldlngs
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. Programs /n New York State Albany: Départment, of Public SerVIce 1974 b
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v

. Washrngton, D.C.:U.S. Government Prlntlng Offce 1975 o . e ® -

Natronal Bureau of Standards Reirofl'tting Ex:st/ng Housmg for Energy Conservat/on An Econom/c Ana/ySIS\

Technrcal study providing information to homeowners on how much’ insulation is ‘needed for maximum return
on investment. Energy conservation lmprovements covered in the study include insulation in various parts of a
house, storm windows, storm doorsy.and weathes strlpplng "Conclusions of the study are based on an economic
model that takes into accotnt fuel prices, »cllmate,‘and costs of improvements. The study concludes that conser-

‘vatron measures studied will easuly pay for themselves over the lrfetrme of‘the rmprovements o -

o .
- ~

.-Natronal Bureau of Standards Technlca[ Opt/ons for Energy Conservat/on n Bu//dlngs Washlngton DC.: U S.

Department of Commerce 1973. L -

This report offers- guidance to professronal designers as well as” building managers. Three Ievels of energy

conservation measures are presented: (l) modificatjons in operations of buildings, (2) modrfrcatlons to existing °~

burldlngs, and (3)'design features for sy burldlngs The recommendations apply to commerclalpnstltutlons as

well - as resrdentral buildings. A final section- dlscusses several policy mechaanms for implementing energy =

© conservation technology in burldrngs

19

1%

Natlonal Sclence Foundatron, et al. Proceed/ngs of the Conference on Energy Conservat/on in Commercial,
Residential, and Industrial Bu:/dmgs Washrngton, D.C.: National Science FoundatrQn Research Applred to-

National Needs, 1974, o ‘ S : , -

Presents conference proceedings at whrch speakers discussed ongoung programs of rethttlng extstlng buildings

- for energy conservation and provided field data from ‘current programs. Th¢ “conference ‘was -ittended by

englneers, scientists, architects, burldlng equ:pment manufacturers, and burldlng 'p nt operators

Office of Conservatlon and Envrronment L/ght/ng and Therma/ Operatlons Washlngton D.C.: Federal Energy '
Admmlstratlon 1974: o

This pubhcatlon contains gurdellnes on lllumlnatlon levels, effclency in llghtlng, and operating heatlng and
coollng systems in public and commercial buﬂdlngs The approach is to present desrrable targets that some
organrzatlons have now metvand which others mlght adopt. ' :

.

Redfreld Allen, ed. Sd/ar Heatlng -and Coo//ng for Bu:/d/ngs Workshop. C-o‘llege Park Urllverslty of Marylandk
1973. e . S ‘ ) .

Thls workshop sponsored by the Natlonal Science Foundatlon |ncludes presentatlons by'over 40 researchers on
the applications for solar energy - Subjects. covered are solar collectors, energy storage systems, solar air condr-,

: 'tlonrng, hot water heating, and energy. conservatlon in buildings. .

N 3
N

Rlzzuto loseph Mathusa, Parker and Colbeth, H ‘LA Summary of the Energy Management and Conservat/on

[ B .

This report outlrnes the rmportant features of New York State's energy man gement program, The program B
* concentrates on actlons of the State Publrc Serwce Commission I}regulatlng ectr|c and gas utrlrtresl

C

.21.','Se|del Marquns R Plotkln Steven E., and Reck, RobertO Energy Conservat/on Strateg/es Washlngton D C

US. Envrronmental Protection’ Agency, 1973.

22

-

* This report examlnes various strategies for ‘reducing natronal erlergy démand evaluating- the potentlal savrngs
and costs of each alternative. The study examines what economists call the “market failure” which has caused .
the present “energy.. crisis’ *and discusses the kinds of gove'rnment action that could rectify the fallures and the

llkely response of the economy to’ moderate price |ncreases

Socolow, Robert H and Harr]e Davrd Energy Conservatlon in Housmg Prlnceton, N J v Center for Environ- -

mental Studies, 1974 R Fy < T .

Th|s study is sponsored by the' Natlonal Science’ Foundatlon S Research Applred to: Natronal Needs program
Uslng a planned-unit development in East Windsow, Neéw-Jersey, as a’case h|story, this on-going mvestlgatron'
analyzes the compl"ex structure of the development process which' produces large tracts of residential un|ts. It

“identifies critical points in the process for effectively |n|t|atmg energy . recommendatlons based on the- conserva:’
“tion. polrcres. Investigations.fall into three categorfes: " educational, Fnancral and regulatory Home buyers as

- well as desrgners need more in matlon about’ eneri §erformance S . -

e
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Y . . . : .
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_ \‘ S 23 State of New York. Report of Ad Hoc Comm/ttee on Energy Eff/aency in Large Bw/d/ngs to the /nterdepart- »
o ~menta/ Committee of the State ofNew York Albany: State of New York, 1973, . |

, This ‘report offers an analysis’ of the. overall energy requrrements for: large bunldmgs and large multi- famlly
. . =+ - residential complexes Guudelnne recommendatlons are also presented in the areas of design, constructlon and
maintenance and operatlon : . : '

1
S

24, Stem R|chard G and. Steln, Carl Research DeSIgn Construct/on, and E va/uat/on ofa Low Energy Ut///zat/on‘

L L Schoo/ New York New Yorl?Clty Board of Educatfon, 1974.. _
N - ' . ' Propared for the Research Applled to Natronal Needs program of. the Natlonal Scrence Foundatlon Reports o
¢ ' - findings of a study .af energy use in New York C|ty schools. Key observatiohs were: (1) Substantral‘varlatlons in

lighting levels are not noticed by studgnts-and do not affect educational achievement. (2) A one-third reduction

_in ventllatlon levels would not adversely affect ‘air quality. (3) Sealed mlnlmum window school buxldlngs.' a

- .; G _consume up to three times more energy than do buildings with open-window air supply. (4) Sélar energy can-
o contribute to energy conservation in schogls. With recommended new standards schools can be des|gned to
v : operate at energy -use levels 2510 50 percent below current levels, the study concludes l

2_5‘. Tans|l John Resrdent/a/ Consumpt/on of E/ectr/c/ty Oak R|dge Oak R|dge Natlonal Laboratory, 1973

o This study supported by the Research Appl|ed toNational Needs program of the National Sctence Foundation

Co " documents .the ‘growth in- residentjal electr|c|ty -use between 1950-and 1970 and assesses the reasons for this

-growth It evaluates a. number of measures for |mprovung the echlency of electrical fuse . in homesr such’ as

~:shifting from electrical res|stance h€'|ng to heat* pumps in. planned- homes Many of the suggestlons are”
-|mplementable through local leg|sIat|on St ' o RS :

. . ~ -
L . Y

26 U .S: Council on Envrronmental Quallty Energy and the Enwronment Washrngton, D. C The Councll 1973, 7 -
After presenting. an. |ntroductory discussion. of energy supply systems and the trend in the nation’s demand Yor .
_energy, this report examines the envuronmental impact of various-means for gene;atung electrucuty One sect|on i
deals wnth the effect of energy conservatlon and lmproved efﬂcrency on envuronmental damages

te

’27 US Envrronmental Protectlon Agency A Report on. Automob//e Fue/ Economy Washlngton DC The :

—Agency,1973 .. e . ' _ A _
A . Documents the COI’lClUSlOn of EPA. sponsored research into the factors affectlng vehrcle fuel economy\ it should .
“ AT e L i be useful for local governments in settlng specrfcatlons for purl:haslng new veh|c1es ‘» ‘ . :
'v ' .28, U S. Offlce of. Emergency Preparedness -The Pote)n‘/a/ for Energy éonservdt/on Washangton DC Executlve -
. Office of the Presndent 1972 . o . N . L , o :
\‘ - o This staff’ report presents quantlt\tlve measures of energy consumptlon by end 'use and offers a program of T
R _.energy.conservatlon measures.along with estimates of tzumpact of these measures-on national: energy -consump- - - -
E tion. The stddy concludes that the most slgnlfcant conservation- measDres are: (1) the installation of .improved .
.|nsulat|on in both new’ and old homes, (2l/the use of. more efficient air conditioners, and. (3) a shift of mterclty_‘
. freight from trucks to ra|l and urban passengers ‘from automoblle to mass trans|t o
. 29."V|llecco Marguerrte .ed. Energy Conservatlon n Bw/dmg DeSIgn Washlngton DC American lnstrtute of .
-~ " Architects Research Corporatlon, 1974 : '

Th|s report d|scusses some of the’ ways archltects can save energy in the|r buxldrng designs. .1t is eas|ly under-’

. stood by the layman- as well. In addition to provrdlng useful guidancé in each aspect of building design, the -
report includes a dlSCUSSlOn of alternatlve power sources w:nd anggsolar energy, wh|ch may be used for.. . -

bunldlngs
- 30. .Wlldhorn, Sorrel et al. How to SavevGaso//ne Pub//c Po//cy A/ternat/ves for the Automob//e Santa Monlca
" Calif.: The Rand Cofporation, 1974, . e .

Study funded by the National Sc|ence Foundatlon Develops analytlcal tools to-evaluate the effects on pr|vate
, trans})ortatlon of natlonal energy CORmsemyation. meastires and’ appl|es these tools to evaluate alternative policies.’
. ‘ "~ The study- concludbs that (1) -Aside frof limitations .on. gasoline supply, the. only way to achleve s|gn|ﬂcant o
- : .v_gasollne savnngs in the near term is to |ncrease the prrce In the lor:ger term, |mprovements in fuel economy offer”
< .
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greater potential for energy conservation than do gasoline taxes. (2)-Higher taxes on he_w-car sales prices offer = = °
little promise for gasoline onservation. (3) A combination -of improved fuel economy and low new-car prices .
_will best achieve the long-term effect of reduced gasoline consumption. ' - '
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