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establishing comprehensive energy management programs in their school
- districts, this handbook presents a systematic, integrated approach.

The first chapter putlines the steps that school districts must take
to initiate an energy management program, including establishing a

' committee and a coordinator for the district. Chapter 2 identifies
procedures for cqllecting energy-use data at_each school. Chapter 3
shows how the characteristics of the major energy-using system$s and
of operations practices affect energy consumption. Chapter 4 o
digcusses ‘the manpower and finaneial resources available to schools
and shows how a plan can be formulated to use these resources ,

- effectively to identify and implement the best measures. Chapter 5

.. identifies strategies for the integration of energy issues into the

existing curriculum. Chapter 6 addresses energy emergency C ntingency

planning by providing guidelines for designing plans to deal with' ~ ~

possible moderate and serious energy emergentids. Eight appendices

contain checklists, forms, references, an index, a list of energy

contact-persons in.Florida, and a glossary. (Author /MLF) :
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. ’ ,
Dear School Administrator:

. Recodnizing that the rising cost of energy is having'a
detrimental effect on.school district budgets, we are pleased
to enclose the Florida Energy Management Handbodk for Sehool
Administrators. Designed to help.reduce the fiscal impacts
of high energy costs, the Handbook provides'a step-by-step
guide for refining existing efforts or establishing a new,
comprehensive program of energy management.

A comprehensive program will allow school districts to
reduce energy consumption and realize substantial dollar sav-
ings. This Handbook and the technical assistance available
through the Governor's Energy Office should assist you in
"your efforts. !

We urge you to put into effect the conservation actions
suggested 'in the Handbook. By doing this and actively parti-’
cipating in the technical assistance services available from
the Governor's Epergy Office, you can increase energy effi-
ciency in your district's schools.

The Haédbook is a.cooperative effort of’the Governor's
Energy Office, the Florida Department of Education, and,many
school administrators around the State. We would like %o
express our appreciation to fthose school administrators who
helped develop this useful, comprehensive guide that
directly addresses the énergy programs of Florida's schools.’

Best wishes for success in reducing energy consumption
in your district. ‘

i . 4 . .
, Sincerely, = e
) ’
. ernor

D bty

Commissioner of Educati

»~
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INTRODUCTION

Florida’s school administrators agree that thcir bydgets are tight and getting
tighter. The rapidly rising cost of energy is a major contributor to school
budget problems. In fact, rising energy costs, coupled with higher costs for
all school operating expenses, are forcing school boards and school adminis-
trators to make difficult decisions on which activities or programs to curtail.
- -
In order to pay escalating energy bills, school boards and administrators
have three major options:

=1. To increase revenues through higher taxes (assuming the maximum
- millage rate has not been reached); ;

2. To reduce the amount of money spent for other needs, such as
supplemental instructional materials, spcd'al programs, and salaries;
or .

>

To increase energy efficiency through energy management. ™~

reducing the impact of energy costs on the(sc district’s budget. While
efforts tp improve energy efficiency may not €liminate thg need to consider
ftions, they will allow the school district to reduce the impact of the
most intlationary portion of its operating expenses. In so doing, the district
will enstre that the other options are addressed only when absolutely
necessary. There are many actions school administrators can take to promote
energy efficiency. Tq be effective, however, these actions must be considered
within a comprZ\cnsivc framework. ; '

he most acceptable option is to inc@c energy efficiency, thus

The Florida Energy ManagcmcnthgndbOOR‘for School Administrators is
intended o assist §chool administrators in establishing comprehensive
energy management prograrhs in their school districts. The handbook presents
a systematic, integrated approach t%) energy management. The commitment
and cooperation of everyone involved; from the school board and district
administrators to teachers, students, and parents, is required. Only through
implementation of a comprehensive program will'school districts realize the
reduction in energy 'consqmptio‘n needed to overcome fiscal problems
resulting from7isitig energy costs.
- . N o
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Some school districts have recognized the need to reduge energy consump-
tion and have taken action. Many districts have adjusted thermostat settings
. and lowcrcdﬂhting levels. But even though these actions have resulted in
some avmgs, much greater savings could be realized as the result of a com-
prehensive energy management program. ~ +

. If efforts to achieve cncrgy efficiency are to be successful, they must consider :
the many factors that affect energy consumption in school facilities. Unless
these factors are known and understood, conservation efforts may show
rcsults far short of expectations. Five major factors influence the level of
P/f energy use in school facilities. Two of these, climate and the mandated
N educational programs and activities that must be conducted in the facility,
cannot be modified significantly. However, substantial incredses in energy :
efficiency can be made by addressing the other three factors: o
. 1
N - A
1. Building components and features, including floors, ceilings, walls,
roof, windows, and landscaping. Many school buildings were designed
and constructed with initial costs and space ne¢ds as the primary
design criteria. This has resulted in the creation of a large inventory .

e « of school buildings that, by today’s standards, are not energy-
. , efficient; - :
. + ?’ _ 2. Encrgy-ugfng systems and equipment, such as heating, cooling,

lighting, ventilation, and transpertation; and

- .

3. Occupant habits and facility utilization, including the way main-
tepance personnel, operating and management personnel, teachers,
students and otherg use thc facilities, as well as the hours of operation.

All five factors are mtcrrclatcd and#nust be addressed together for energy

conservation and efficiency measures to be effective. The National Electrical

' a Contractors Association’s Handbook, Total Enexgy Management (1976)
notes: “Effective energy management requires that the entire pattern of

\ energy consumptxon be analyzed so that changes made will be integrated
into the system in full light of the mtcrrclatlonshlp which exists and the
various effects which will occur.” This handbook discusses all of these
factoxs as part of a comprehensive, integrated energy management program.

v

The following flowchart depigts the process préscntcd in this handbook that
' was designed to help school districts identify and address the many facets of
energy management.

Y
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As detailed in Chapter I, initiating a comprehensive, integrated energy manage- -

|
ment program requires the commitment of the major decision makers in the J
school district. The school board, the superintend®t and top administrators
must initiate their energy management program through establishment of an |
Energy Management Committee, headed by an Energy Management Coordi- |
nator for the district. This committee’s first responsibility should be to
expeditiously review the material presented in this Handbook and other
available resourcgs in order to dgvelop a Mission Statement for the consid- .
eration of the school board’, Al ceptance of this mission and its subsequent
promotion by the school board will formalize the district’s commitment to
energy efficiency, The mission statement will providg the overall goal and |
direction for the cfforts of the Energy Management Comnmittee. Utilizing

the mission statemént, the committee must set specific objectives and -
develop a plan of action. Energy Management Teams should be established

at each school by the superintendent and school principals to assist the

. district Energy Management Committee in implementing the district’s

plan. These initial steps formalize and refine the district’s, confmitment i
and establish the basic.organizational structure for energy management.

The district Energy Managcmcnt Committee, assisted b¥ the school Energy
Management Teams, must first determine where and how energy is being ‘
consumed in each of the district’s facilities. Chapter II identifies procedures

for collecting energy-usc data at each school. The information gathered by

the school Energy Mandgement Teams on the Building Profile Form

(Appendix A), will provide the information needed by the Energy Manage-

ment Committee to target specific facilities for more detailed analysis. While

the Energy Management Teams are gathering data, they can use the hggedi-

ate Action Checklists (Appendix B) to initidte magy low-cosf/no-cost *

conservation actions. . (
Chapter III identifics how the characteristics of the major energy-using
systems and operations practices affect energy’ consumption. An under- .
standing of the operation of energy-using systems can be used to determine
strategics for reducing consumption. The information in Chapter III parallels
the information in the Energy Audit Form (Appendix C) that is used in
completing the detailed energy corisumption analysis discussed in Chapter
v,
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The Energy Management Committee must develop a plan for implementing

the conservation measures that have been identified. But first, the avallable -
manpower and financial resources must be identified. Chapter IV discusses

the resources available to schools. It shows haw a plan can be formulated to
effectively use those resources to identify and implement the most effective

- » Mmeagurés.

Energy education is an important part of any energy management program.
Increased awareness of the chergy issug and greater knowledge of the individ-
ual’s role in reducing energy consumption is needed to secure the cooperation
.- of administrators, teachers, studénts, and others required for effective
: energy management. Chapter V identifies strategies for the integration
of energy issues into existing curricula: )

<
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In addition to ongoing energy conservation and efficiency efforts, school .
administrators must also be prepared to deal with possible energy supply
shortages and the accompanying drastic price increases: Chapter VI addresses
______energy emergency contingency planning by providing guidelines for desighing -
\plans to deal with moderate and serious energy emergencie$,Sshould they
. occur.
Estimates have shown that the average school district can expect its energy
coyts per pupil per year to triple by 1985. Perhaps what hurts school districts
mobst is that, unlike the private sector, they cannot routinely pass on higher
costs by raising prices for the services or products they provide. With under-
currents of a nationwide tax revolt developing, the prospects for obtaining
. more funds to pay higher fuel costs are not bright. Reducing the effects of
higher fuel costs on the district’s budget through the development and
implementation of a comprehensive energy management prograim appears to
be the only fiscall}(/-sound alternative.

’
Ay - -

¢ The school district that confronts the energy situation with % well thgﬁght-
out program will be years and dollars ahead. '
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CHAPTER I : o

I

ORGANIZING FOR ACTION .

When schoo! administrators begin to deal with the energy problems of their
district, their first opnsidcration shoqld be the level of effort and resources.
they_can commit to the_development of an effective program. In dealing’
with energy problems, thé amount of time and effort spent is directly related
to the benefits gained. The commitment that the school board, superinten-
dent, school principals and top administrators place on their energy manage-

ment efforts will determine the degree to which they will be able'to solve the

. budgetary problems of rising fuel costs, To be effective, the district’s energy

designed to prodiice results. A comprghensive effort will require the partici- -
pation and commitment of persomtel from every fungtional area of the
school system and the leadership of its top administrat

|

A. DISTRICT-WIDE COMMITMENT

management program must be an “oiiiznizcd, comprdhensive effort that is

A-comprehe¢nsive energy management program requires the commitprent and
cooperation of the school board and top administrators, combined with the
active participation of personnel at all levels. Although the board will not be
involved in the day-to-day activities of energy management, its support is
necessary to sustain the effort. The board’s commitment must be clearly
stated as a matter.of policy. The best way to do this is for the school board
,td adopt the mission statement as an official résolution.
Establishment of a district-wide commitment begins when school adminis-
" trators realize they can and must do something to reduce energy*consump-
tion and addfess rising energy costs. The appointment of an energy manage-
ment committee for the school disttict is Wc important way thatthis

realizatioris ;ranslatcd into action. ,




- B. ENERGY MANAGEMENT COMMITT EE

The Encrgy Managcmcnt Commihcc is the single most important group
involved in the energy management progrant. The committee will direct the
actiWties of the energy management program for the entire district. To be
most effective, it should be made up of a cross-section of school district

7* personnel that can supply the leadership and expertise necessary to develop,
and nnplerm':nt ‘the program. The committee should be chaired by the:
district’s Energy Management Coordinator, and must havc direct access to,
and the full support of, the district’s top adminstrators and decision makers.
The size and composition of the Energy Management Committee will vary
from.district to district. Ideally, it should include seven to fifteen members
who can work together to produge results.,The Energy Management Coor-
dinator should serve as the head of this group. (School districts that have
not already done so, should appoint an individual to serve as Energy
Magagement Coordinator.) The Committee member should be sclcctcd to
repiesent a diversity of cxpcrnsc and should include:

. The Energy Managcment Coordinator-This person will be the district’s

~and the committee’s ‘energy leader. This individual should represent a
balance between energy expert and administrator, possess strong leader-
shipqualities and, ideally, should fill the position fulltime.

A Board Member-A member of the board represents its interests and
commitment and is invaluable for setting parameters.

A Principal Representative--A school pnncxpal knowlcdgcablc in the
concepts of staff development and in-service training can effectively ~
involve staff and the community in assessing and implemehting change.

>

A Teacher Representative-Participation of the instructional staff is
essential. This member should be able to gauge general teacher feelings,

. represent their interests, and have some knowledge®f energy curriculum
and issues. i

v

A Financial Adninistrator-A district administrator with insight into
district-level planning can provide the fiscal guidance needed by the
committee.

4




A Lay Person-A person from the community can lend pertinent expertise
and provide an outsider’s viewpoint. A recognized community leader
should be sought to fill this position.

A Maintenance Representative- An individual knowledgeable about
the district’s energy operations, particularly HVAC systems, will provide
the needed expertise. ’

A Public Relations Person--Reporting school efforts to the public can be
of substantial assistance in gaining support for the program.

A Utility Representative--An expert from the local utility coxﬁpany can
provide information about cost and supply of utility service.

An Architect/Engineer--An outside energy expert is a must for estimat-
ing costs and future design development. (
-~

A Student Representative--A recognized student leader who knows the ,
student point of view and can identify the roles students can play in the
energy program should be included.

Others, as needed, may be appointed.

While the Energy Manageément Committe¢ will be responsible for directing

all phases of the comprehensive energy management process; its first task

will be to become familiar with the energy problems by reviewing this

handbook and other related references and to develop a:Mission Statement
. and goals for school board adoption. ;

C. MISSION STATEMENT - GOAL .

To direct the energy management efforts of the district, the qcﬁool board
must adopt a formal Mission Statement. The school board should charge

the Energy Management Committee with the responsibility for reviewing this -

hafidbook and other pertinent literature to develop a Mission Statement for
the district’s energy conservation program. Once adopted, this statement

" ~will direct the nature and scope of the program, and will serve as a refine-
ment and formalization of the school board’s commitment.

2
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The goal set by the Mission Statement will vary from district to district,
because somie districts will have already undertaken energy-savingsactivities._
Different opportunities will exist in different districts. The district’s conser-
vation goal should be presented in the form of a percentage reduction of
energy consumption. The Mission Statement should be presented and
formalized in the form of an official school board resolution, such as:

Be It Hereby Resolved That

. Whereas the cost of basic energy fuels keeps incresing, and

o~

Whereas the Board of Education bears a responsibility to provide for the

efficient use of tax dollars, and

Whereas a basic nccd exists to make all citizens more aware of energy
optxons, and

Whereas public education can provide leadership in examining life styles
and developing a realistic energy ethic.

Now therefore, the Board of Education of ~~ County hereby makes a

commitment to reduce energy consuription by  percent in its facilities

and directs the superintendent to establish the appropriate organization to »
develop and implement a district-wide energy management program to meet

this goal.

Of course, the goal should be realistic. If the goal is tgghigh, the Energy ’
Management Committee and teams will become frustrated trying to accom-
plish the impossible. If it is too low, mediocre efforts could result.

After the Mission Statement has been formally adopted, a plan of action can
be developed. A schedule of specific action steps should be developed by
considering the answers to questions such asz. When can we start? How
long will it take to implement the measures we have identified? and What are
the steps necessary to accomplish our goal ? The answers to these questions
will depend on the size of the district, the extent of its needs and the
resources available.
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When these questions have been answered, aspcclfic plaurshoqld be pubhahcd
by the district board. This plan should be presented, as a sign of the district’s
commitment, to personnel participating in the program and as a message to
other district personnel and the general public that ‘the scho“ol board is
serious about energy conservation.

D. ENERGY MANAGEMENT TEAMS

The Energy Management Team is the individual school facility”s counterpart
to the Energy Management Committee and acts as an operational extension
of the committee. Its responsibilities include all on-site data collection
and the supervision of the effort to implement conscrvatlon measures in
the school. The Energy Managcmcnt Team reports to the dlstrlct committee
and is responsible for carrying out the dlstnct s energy managcmcnt program
in the schools. )
Energy Managdmcnt Teams should be established by the superintendent and
the principal.in each 'of the district’s schools. The membership should be
drawn from among the following:

The Principal, who is ultimately responsible for cncrgy ‘management as

the school’s top administrator. -

2

Teachers, who control classroom use of ehergy and promote energy
awareness through energy education.

s
- t

Operational/Maintenance Personnel, who operate and maintain the major
energy-using systems.

Coaches, who.gontrol the scheduling of many extracurricular activities.

3 “r a n(‘,
Students, who are 4 major energy use factor and who influence the

success ofr the conservation efforts.

’
N

Parents and Outside Expcrts, who provide community support for the
program.

| S
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E. IN-SERVICE TRAINING

The Energy Management Team members will require some training in order
to accomplish their assigned tasks. Training sessions should be conducted by
the Energy Management Coo‘r'dﬁngt&'r or another “energy exper?¥”’ to give the,
t embers a basicunderstanding of their responsibilities. Detailed iny-
ctiogs on the yse of the Building Profile Form (Appendix A) and the
Immcdih_itc Action Chcckhs',ts (Appendix B) should be provided.

’
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CHAPTER II
SURVEYING THE SITUATION /TAKING IMMEDIATE ACTION

Knowirg and understandmg the energy consumption profile and the identi-
fication of the energy-using systemns of each school facility are key factors in
successfully operating any energy conservation plan. Without energy use data
on which to basc decisions, actions, and evaluations, an energy conservatlon
program does. not have a firm base.

= ,

The collection and recording of consumption data is important for many

1 ¢ ‘.
- Provides the quantitative basis for the program;
Points out possible areas of waste;
Indicates the greatest energy-saving potentials;
- Provides comparisons; ’ t
- Prevents utility overcharges; and
. Creates an awareness of_ energy use and costs.

Measuring, compiling and using energy consumption data for each school
and for the entire school district is an essential element of every district
energy management program. The importance of this can not be over cmpha
sized, for without accurate and uniform data, there is no basis for assessing
potential conservation actions and no way to evaluate performance of the
conservation steps tjkcn . .

The building profile information covered in this section will assist you

in establishing a solid base of information and data on which to develop
your cncrg)/managcment program. The Building Profile Ferm (Appendix A)
includes information about the use and structure of each facility, its rate of

* energy consumption and"its Energy Use Index (EUI). This information can
be used to complete the NECPA Preliminary Energy A?it Form discussed in °

Chapter IV

While the Energy Manag ' ;/Tcams are cchting data, the Immediate
Action Checklists (Appendix B) should be distributed to each of the specific
groups.for which they were designed. The implementation of the items on
these checklists will produce immediate energy savings while a comprehen-

]

sive, district-wide plan is developed.

e
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A. INVENTORY AND DESCRIPTION

" .4 .""Establishing an inventory and description of the school facilities is the initial

’ step in forming the blgoxldmg profile. The Building Profile Form (in Appendix
A) provides for a summary of building description and energy informdtion.
These forms can be copied, and one used for each school facility. The
information needed can be supplied by the principal or the person most
familiar with the building and its energy consumption.

Many factors related to the design and use of a facility affect its energy
requirements. It is essential that the building and all of its energy-using
systems, including HVAC, lighting, and others are properly inveritoried: A
comprehensive inventory and analysis of the building’s energy use will permit
the identification and evaluation of various energy conservation measures.

N

B. ENERGY USE DATA .

The first step after the facility inventory has been conducted and the energy-
using systems have been identified, is to collect actual energy use data for
cach type of energy used. The measurements and quantities of fuel types used

, "'at a facility can be obtained from a varfety of sources. Some measurements *

" _can be deteymined from past utility bills, some-froni the internal records of the

; bqékkccpmg department, and still others can  be gathcrcd on siteyBecause
12 months of data is needed for analysis purposes, the data for the months of
the current year should be combined with data from the rematning months of the
previous year to create a 12-month data base..

"

There are'various methods for obtaining, measuring, recording and using
energy consumption data. You will be shown how to measure the various
fuel types, how'to record the data on the necessary forins, how to put the
data in a common measuring form, and how to analyze what the data means.

. ‘ |




1. " Measuring Energy Consumption "o

Measuring energy consumption should begin with an examination of past
records. If no special records of energy usage were kept, the utility bills may
have to be located among other routine entries. If you are unable to obtain
the proper inférmation from your own records, the local atility should be
able to supply the needed data.

To establish an accurate data base, the analysis should go back at least one -
year (or longer if accurate records are available). The location of electric, gas,
oil, and other meters should be noted, and all suppliers should b#/identified.
After the initial data collection has taken place, gathering and/reporting
energy consumption data can be done on a routine basis. When data is not
readily available from past utility bills or when more accurate monitoring of
energy consumption is required, it will be necessary to read the meters.

a. Mca.suring‘ Electricity

Electric use is measured in two ways: the measure of cosumption is the

kilowatt hour (KWH); the measure of demand, which is,the level rather
' than the rate of consumption, is the kilowatt (KW).

Sonie utilities simply bill on the number of kilowatt hours consumed. Others
determine the rate by measuring both demand and consumption. If a facility
is subject to demand billing, both factors, demand and consumption, must

be considered. ’ ’

< L .

(1) Measuring Consumption : B
There are three types of electric meters in general use: the four-dial type, the
five-dial type, and the cyclometer, which is a digital type. Four-dial and
five-dial meters are read in the same manner. Four-dial meters record up to
10,000 kilowatt hours and-'five-dial ‘meters record up to 100,000 kilowatt
hours. Cyclometers are digital and read left to right.

. ,
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Rcadﬁg cletﬂQ meters to determine energy consumption is not difficult,
and if some basic meter reading pracedures are followed, accurate readings -
Ter + 2 mrresanineas j, uuuuuuuuuu w iu hcobtaillcd,'r\o'l:c‘ad thc mctcr:

ES »

. Standdirectly in front of the meter and start with the right hand dial
(Dial A in Figure 2-1); .

ki . ' 7

- Record the lower of the'two numbers when the pointer is between
numbers. When the pointer is directly on a number, look at the dial to
the right - if its pointer has not passed zero, the correct reading of the
first dial is the next Tower number. (If the pointer has passed zero, the

correct reading is the next higher number.);

- Continue reading from right to left.

. Figure 2-1. How To Read Your Eléctric Meter.

The difference between the twd readings is the usage for the period is 1400
KWH,

9]
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(2) Measuring Demand v

In demand billing, measurement is based on the hlghest level of energy
used (cxprcsscd in kilowatts) over a given period of time.
- Generation and ‘transmission equipment loads vz}ry in a direct relation-

ship to the demand placed on them. The utilities are willing to supply
greater amounts of electricity, but they charge more for the same
number of KWH when high pcak loads occur because of the cost of
providing the additional capacity to accommodate”the peak loads.
Therefore, many electric utilities have adopted the practice of demand
billing, which provides funding for the capltal equipment and mainte-

««««««««««««««««««««

—gnance required to meet the hlghcr demands. ’

- When demand billing is in cffcct, both the total consumptlon inKWH
and the peak demand will determine the cost for billing purposes. For
example, if a building consumes 7,200 KWH oyer a 30-day period, the
average consumption is 10 KW per hour. However, if that same
building reached a peak of 100 KW during the established demand, the
demand factor is 100 KW. The bill for that month will be heavily
influenced by the peak demand. Assuming that the utility charges a
rate of $.03495 per KWH and imposes a demand charge of $5.50 per
KW, the charges for gross consumption would be $252 (7,200 KWH
% .03495) plus $550 for the 100 KW peak demand. The 100 KW peak
demand, even though it only occurred during éne hour of the month, had
a drastic influence on the fitility bill. Different utilities may establish
separate policies on demand billing, and each school district should
check with the utility servicing it for current rules arid rates. A separate,
set of instruments records the peak demand, and meters record kilo- . P
watts instead of kilowatt hours.

If your facility is subject to demand billing, you can reduce the demand '
charges if you can determine when peak usage occurs. By rcschcduhng

activities and staggering the start-up of electrical equipment, peak demand . '
will be reduced and demand charges w1l} be lowered. .

2l
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Demand charges can increase utility bills dramatically. High demand chatges
can be avoided by load scheduling. If a load profxlc can be developed, the
daily patternsand demand peaks caa be identified. Some utilities relate load
to time of day when determining demand rates. These utilities can provide
data that will show a load profile which can be uscd in establishing a load
schedule. ,

Developing a schcdulc for load shedding will not only help, avoxd hlgh demand
charges, it will also eliminate the unnecessary use of equipment. It can be
accomplished through sophisticated automated systems,or manually, Manual
scheduling is limited, but even a simple procedure, such as staggering cqulpmcnt
start-up times , can reduce demand chargcs

b.\Mgasuring Natural Gas Consumption

Natural (or manufactured) gas consuinption is usultly measured by vélume.
The standard units are MCF (thousand cubic feet) and CCF (hundred cubic
feet). Some wtilities measure consumption in therms, a unit cqual to 100,000
BTU or approximately 97CF. If bottled gas is used, consumption is usually
determined from delivery records.

Rcadi;xg a gas meter is similar to reading an electric meter, except that

the units are measured in cubic feet volume. To read a gas meter correctly,
use the following procedure:

- Stand directly in front of the meter’and start with the right hahd dial.

- Record the lower of the two numbers if the pointer is between
numbers. When the pointer is directly on a number, look at the
dial to the right. If its pointer has not passed zero, the correct reading.
for the first dial is the next lower number.

- Add two zeros to the reading you just obtained to reach the correct
total.

-
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c. Measuring Fuel Oil C(;nsumption : ' .

Fuel oil consumption can be measured from delivery records. If oxl meters

have been installed on the burnérs, the exact consumption rates can be .
determined if the readirigs are recorded. The records of oil deliveries will give

an accurate indication of annual consumption, but if meter readings are
available, monthly usage can be determined. Using monthly consumption

figures will result in a more accurate picture of fuel oil consumption and will

allow you to. lrpmcdlatcly evaluate the success of.your fuel oil conservation -« L
efforts.  * . -

' »
2 ‘Recording Encrgy Consumption _ .

Once the fuel sources are identified and accurate quantities and costs have
been determined, the consumption figures need to be recorded in a logical
and usable manner. Included in the Building Profile Form (Appendix A) you .
will find a Data Summary Sheet. One of these should be filled out for each
school facility. The amount and cost of each fuel used is listed by month and
- *then totaled for the year to supply annual C,,ncrgy use figures. :
< .
.‘ Recording and putting together the paperwork at this stage is a hard and ‘ . .
arduous task, but-without this solid base of energy use informatioh, future
management efforts could be misdirected. Remember, accurate and well-
maintained data is a key to an effective energy program. .

3. Analyzing the Data

Once the energy-use sources are quantxflcd and compiled by fuel type on
the Data Sheet, they need to be converted into common mcasurmg equiva- »
lents. By arriving at a common measurement of all energy used in a facility,
the total energy picture of a facdtty can be observed. .
kY p\ .
- The common thread of conversion 1s§%}fnhsh Thermal Umt thc BTU. The
. BTU is:

. %». t “ & M?_. *"‘ -
A...-i'f -

the amount of cncrgy*pccdcd to changc thc témpcraturc of pne
pound of watcr one dcgrcc Bahrenheit. A single-wooden match pro-
duces approxlmatcly one BTU. Because the BTU is such’a very small
T measuring unit, it is commony measured in units of 4 thousand

' (MBTU). - R -~ | ,
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The standard BTU content for each fuel type has been determined, so that

a standard measure of energy consumption can be used to calculate the total 1
energy use in a building. The conversion factor for each fuel type is included |
\
|
|

13

in’the Building Profile Form. Convert the amount of each fuel.used to its ’ '
corresponding BTU equivalent and add them together to obtain the total

BTUs used in the facility over the given time period. To determine the

number of MBTUs consumed, divide the BTU total by 1000,

N I a. Degree Days o

Another important variable to be considered in evaluating energy, consump-
tion data is the ‘Degree Day. Degree Days provide a method of balancing
differences in temperature from one season to the next, so that energy |
consumption data for the two periods is comparable. ‘

<

Al

: The Degree Day is a measurement of weather effects on energy
consumption. Actually, two different measurements are made: heating
degree days indicate gross heating requirements; coolirig degree days

. indicate cooling requirements,— .
. o :
. Heating degree days are.based oh the difference between the mean
daily temperature and 65°F. For example, if the mean daily temperature
N\ is 35°F, the difference between 65 and 35 is 80, or 30 degree days.
o Daily figures can be added to determine heating degree days for a
¥ month or year. Degree Days are an effective indicator of heating -
energy requirements. ’
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- Cooling degree days are determined by the same method as heating
degree days but relate to mean temperature above 65°. For example,
if the mean daily temperature 1495°F the difference between 95 and=
65 is 30, or 30 degree days. Note that the baseline-is 65°, even
though it is not recommended that you maintain such low tempera-
tures during the cooling season. However, cooling degree days are an
indication of cooling energy requirements.

. This-information can be used to compare energy usage during two
different years when weather conditions were different. If one winter
was mild and the next extremely cold, energy consumptxon might rise,
despite ‘conservation\efforts. Degree days are used in ‘ih}Bulldmg
Profile Form (Appendix A). g

- Your local U.8. Weather Service Office can supply you with informa-
tion on heating and cooling degree days on a monthly basis. Subscrip-
tion to the pubhcanon listing Degree Days for your local area is A
available for approximately $3.30 per month by conitacging:

U.S. Department of Commerce
National Oceanic and Atmospheric Admmlstratnon
Federal Building

b. The Encrgy Use Index ‘ ’

The next step, once all the energy-use data is compiled, is to calculate-the

"building’s Energy-Use Index (EUI). The EUI is determined by dividing the

number of BTUs of energy consumed by the number of square feet of
conditioned space within the building. Buildings vary drast1ca11y in con-
struction type and design, making the use of the EUla companson tool.
Although non-exact, this index is still useful as a managcmcnt tool in,pro-
viding a general indicator of a building’s energy cffxcxcncy

-~
i

The EUI can be used to prioritize buildings for energy conservation actxon
and attcntlonz and the available time, moncy, and manpower can bs directed

~ toward the mo Critical areas. ’ .

~ ’&sty"- q-

}‘u, 1
The EUT can also be used as a performance indicator of mcasurmg a building
against itself before and after the implementation of the energy conservation

‘actions and to assure its continued efficient performance in this ongoing

program. This use of the EUI is an accurate method of comparing energy
consumption before and after the n'nplcmcntatlon of conservation measures.
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The raw data collected by each Energy Management Team for the Building
Profiles and the EUI calculated for each facility will provide the Energy Man-
agement Committee with the basic information it needs to develop a dis-
trict-wide plan: While the data is being analyzed, the Energy Management

Teams should distribute and use the Immediate Action Chcckhsts found
in Appendix B.

C. IMMEDIATE ACTION CHECKLISTS

The Immediate Action Checklists found in Appendix B should be distributed
to each of the specific groups for which they were designed. The items on
these checklists should be implemented while data collection and analysis

is underway to insure that actions to meet the district’s conservation goal are
implemented as soon as possible. The checklists also provide a means for
getting everyone involved in the conservation effort.

Many people don’t know where t6 begin their conservation efforts. These

checklists were designed to prdvide a starting point for each segment of the
school system. Each checklist should be reproduced and distributed to each
group in the school system 4s soon as the Energy Management Teams have

been established.

Immcdxatc Actlon Checklists have been dcsxgncd for each of the following
groups: '
-~ -

+ . Principals--As the chief administtator of the school, the principal’s
involyement will determine the effectivenessf the energy manage-
ment program in-the school. The principal must take the lead in the
school’s effort to conserve energy by supervising the efforts of the

" school staff and students. -

+ Teachers-Teachers have two major roles in energy con;crvation: they
can control the use of energy in the classroom, and they can also
| increase s?dcnt awareness and undcrstandmg of the need for and the
methods 6f conserving cncr/

. Studcnts-Studcnt; should be mvolvcd i reducing energy consump-
tion in the school as well as learning about energy conservation. The
active involvement of students can go a long way toward getting

2 others to participate arid become enthused about saving energy.

2=10
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Parents--Public support is important, and parents can have a very
positive impact on the schoél energy conservation program. .

EW

+ Building Custodian~Custodial personnel have a very significant influ- - °

ence on energy sonsumption, since they are responsible for operating
and maintaining the major energy-using systems in the building.

. Food Service Personnel--Food preparation and service can representa ',
large portion of a school’s energy consumption. Special checklists are
directed toward the personnel involved in food services. .

, /

Transportation--Transportation checklists are provided for drivers,
mechanics, supervisors, and administrators involved with the school’s
vehicles and transportation system.

+ Gentral Office Personnel-Participation of the district administrator is
important to the success of the program. The central office checklist
. is directed toward thc personnel of the district’s central office and
administration, :

It is important that everyohe bccomc involved in energy conservation. The
distribution and use of these checklists is one effective way to accomplish
this. Specific tasks can be assigned to help reinforce the individual’s commit-
ment. Becausé the efforts indicated on these checklists do not require large
expenditures or high-level approval, they can be implemented at once, for
immediate energy savings.

-
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. ENERGY SYSTEMS

CHAPTER III
UNDERSTANDING ENERGY USE

Once'basic energy consumption data on each facility in the school district
has been collected, you are in a position to target specific facilities for a
more detailed analysis. Cd‘mpari:g of facilities by using the Energy Use
Index (EUI) and Building Profile Data will help you identify and set priorities
for facilities that need immediate attention. However, before any detailed
analysis is performed, the Energy Management Committee and Energy
Management Teams should gain a basic understanding of how the energy-
using systems in their facilities work. The team members should know how
the operation and maintenance of these systems affects energy consumption.
This chapter is designed to provide the committee and team mcmbcrs with a
better understanding of the relationship between energy-using systems,
opcratmg practices, and energy consumption. The dlscussmn of these items
parallels their assessment in the Energy Audit Form (Appcndxx Q).

Eﬁ:rgy conservation opportunities in a school facility fall into two major
groups: actions that affect the energy-using systems of the physical structure,
and actions that affect operation procedures. This section discusses energy
conservation measures affecting the physical plant, and energy conservation *
measures directed at reducing energy consumption by modifying operating
procedures at the facility, Solar and innovative designs, which can be incor-
porated into new structures or remodeling pro_lccts, ate also covcrcd in this
section. ‘ '

This éhaptcr explains how the characteristics of the building envelope,
energy-using systems, and operating practices affect energy consumption,
The following descriptions provide a general overview of-all the energy *
systems of a building. The Energy Audit Form (Appendix C) may be used in
conjunction with this discussion of energy systems to determine which
conservation actions are appropnatc The Energy Audit Form lists no-cost/
low-cost recommendations, as well as higher-cost capital improvements,
that may be considered for each energy-consuming area. The information
in this ghapter can be used to help explain the Energy Audit Form.

>
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. ' A.” Building Envelope C ,

The bujlding envelope is made up of the roof, exposed floors, exterior walls,
windows, and doors. Heat is lost or gained through the envelope by heat
transmission (transfer through the surface), ventilation (mtcnnonal intake or
exhaust of air) and infiltration (unintentional air movement through a

¢ passage). i

1. Heat Transmission

d '
Transmission is a predominate cause of heat loss and heat gain. Since heat
must be supplied at the same rate it is lost during cold months, or removed
at the same rate it is gained during warm months, transmission is a very
important energy consumption factor. IS

.~

.

The amount of heat that is lost or gamed through the building envelope is
governed by three factors: ' : .

+ The difference between indoor and outdoor temperatures;

. » T ,
« The exterior surface area; and : .

« The heat transmission resistance of the building envelope (R value).

Heat transmission is usually greatest through an uninsulated roof; however, if
there is extensive glass area, the loss from windows and doors may be even
greater. Transmission losses through floors are usually small. = . .

Adding insulation, window shades and window, film are common7 methods
for reducing heat transmission. (See the Energy Audlt‘ Form, Appendix C,
for specific recommendations.) .

2. Ventilation

Air intentionally admitted and expelled from a building’s win&ows, ventila-
tors, and exhaust system is called ventilation.

Heat loss (or gain) due to ventilation is governed by four major factors:

+ Fresh air intake and exhaust fates;

3
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+ The li:ngth of time ventilators operate; . )

+ The difference between indoor and outdoor temperatures; and

3
-

,o+ The difference in relative humidjty between indoor and outdoor

“Proper vc/nilation has a significant impact on the energy use in a building.
At times'it will be beneficial to let outdoor breezes into the enclosed space
for their cooling effect. At other times, the intake of outside air must be
restricted to insure efficient HVAC system operation. ¢

Ventilation system type and operation will vary from building to building.
Some buildings are designed to depend on mechanical systems, offering
no opportunities to utilize natural ventilation. Older buildings often Have
an advantage because natural ventilation can be used. (See the Energy Audit
Form, Appendix C, for specific reccommendations.) T

=%~ 8. Infiltration

“+mn.The unintentional movement of air through joints and cracks is called

infiltration. Bujlding envelopes are rarely airtight, so unwanted outside air
enters through gaps around windows, doors, and other openings. This
untreated outside air increases the load on the HVAC systems and drastically

affects energy consumption.
. N
5\
/"\

+ Building orientation; L
Wind velocity and direction; .
. Size of crack;and

. The difference between the indoor and outdoor temperature.
5

Heat losses due to infiltration are governed by four factors:

S, 5

Infiltration is greatest where o’pcrable windows seal against window frames

and through ventilator fresh air intakes. Wind blowing against exterior fresh
air intake grills can cause air to enter the building at more than the intended
ventilation rate. A serious, but easily avoided, infiltration problem is caused
when windows are left open while the heating system is operating,




\

- Remedies for correcting infiltration problems are usually simple Lnd involve
- ‘ little or no cost. Caulking around door and window frames and weather-

' ) stripping around doors and windows are excellent low-cost measures that
' will reduce air infiltration. (See Energy Audit Form, Appendix C, for spccxfic
., . recommendations.)

B B. Heating, Ventilation, and Air Conditioning W
o ,Heating and cooling a building can consume as much as 40% of the energy
.. : used in a facility. In many cases, energy efficiency wasnot a priority when
"’ HVAC systems were designed, resulting in inefficient operation.

- i

. Three major variables influence the amount of energy used in an HVAG
) I system: . . . (

,  The condition of controls and equipment; .
- - The indoor temperature and humidity requirements; and

e N - The length of time the system is operated. -

s

3

. Although outside environmental conditions are significant factorsin HVAC g
energy consumption, they cannot be controlled. Therefore, control settings, .

maintenance and operating procedures are important conservation measures.

Implementation of many of the recommendations addressing HVAC effi-

ciency will require a detailgd systems analysis that should be performed by

qualified service personnel. There are, however, a number of operational and

. maintenance tcchmqucs that can be apphcd in order to substantially reduce
energy consumptlon ‘ —

oA

1. Modifications to Operating Practices = . -

Changes in operating practices can reduce energy consumption even if the
system itself is operating efficiently. Most changes to operating practices
will affect the temperature and humidity conditions in the facxhty, therefore,
the comfort needs of the occupants and any other special climate control
rcquu‘cmcnts must be congidered. (See the Energy Audit Form, Appcndlx (o8
for specific reccommendations.)

3




2. Maintenance Modifications

\
The implementation of a good maintenance program is vital to the efficient
operation of HVAC cquxpmcl)f Not only will effective maintenance ensure
energy-efficient operation, but it will also prolong the useful service life of
the equipment. Money spent on maintenance programs will e more than
recovered from longer life and reduced energy costs. \

-

Improvement in the efficiency of’ boiler combustion offers one of the
most cost-effective ways for a school fac1hty to reduce energy consumption
and save money. Proper calibration of the school facility boilers can reduce
fuel bills by 20 percent. School maintenance personnel must be instructed

. on the use of the necessary testing equipment and shown how to analyze the
resulting data to calibrate the boiler for maximum energy efficiéncy. A
periodic, systematic boiler calibration program should be established by the _
—school district. Through a contract with the Governor’s Energy Office, the
University of West Florida has conducted a series of training workshops
throughout the state. Instructors at vocational education training centers
have been through these workshops and can assist in the training of school
maintenance personnel. A list of vocational education instructors trained in
boiler ealibration can be obtained from the Governor’s Energy Office.

All operation and maintenance manuals supplied by equipment ma:ufac-
turers should be kept where maintenance pcrsonncl can use them for refer-
ence. By following the manufacturer’s recommendations in manuals and
service bulletins, the equipment can be operated at peak efficiency. (See the
Energy Audit Form, Appendix C, for specific rccommcnda\tlons .

3. Gontrol Adjustment Modifications

Modifying and adjusting a HVAC system’s controls can add to the energy- .
efficient operation of the overall system. The controls that were originally
installed were probably selected on the basis of initial cost, not energy-
efficiency. Additionally, after five years without adequate maintenance, the
controls may be out of calibration. The controls should be checked and
adjusted at the time the HVAC system is adjusted and balanced. (See Energy
Audit Form, Appendix C, for specific recommendations.)

+
EN Y

_J

. , S . ’
. ~— . .
‘ .\\
gn@ '




&
C. Hot and Cold Watf; N

l
Depending on the type of hot water system in a school facility, water
heating may represent a considerable portion of the facility’s total energy™ .
consumption. ‘Chilling water for drinking fountains also. consumes a consider-
able amount of energy. The primary method. of reducing energy costs
associated with the water system is to use less hot and cold water. }
|
|
|
|
|
\
|
\

Repairing all leaks and {iRiging the use of hot and cold water will minimize
water consumption and reduce the amount of energy required to heat and
cool the water. (See the Energy Audit Form, Appendix C, for specific
recommendations.)

/

D. Lighting - .
Electric lighting is a major consumer of electrical energy in school facilities.
Most school lighting systems were designed to provide the maxigtum level of R
light at the lowest possible equipment cost. As a result, these systems are

very energy inefficient. It is possible to reduce the energy requirementsof - \'
lighting systems through the application of some modifications that have

been identified by recent research. These modifications can substantially

reduce the amount of energy consumed by the lighting system while main-

taining acceptable Iighting levels for various tasks and functions. . N

Before undertaking any change, it must be recognized that a lighting system
isjust that -- a system, Its many ¢lements-are interrelated, just as the lighting
system itself is interrelated with other systems in the building. While energy
can be conserved by properly removing lamps and luminaires, it must be
realized that such action should be taken only after the entire system has
been analyzed and all options evaluated. Therefore, system modifications,
other than disconnecting'unused lamps and ballasts, should be considered
only after a professional Technical Analysis has been performed-(See Chapter
4). While conservation of energy is important, it must be achieved in a
. manner consistent with other requirements. Lightj st address productiv-
ity, visual comfort, aesthetics, and federal, state, and local codes and ordi-
nances. It is especially important to recognize that major alterationstoa
lighting system can have a significant impact on heating and cooling systcms‘,’ )

especially if they were designed to compensate for or incorporate heat given *

89’@ : o
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off by the lighting system. For these reasons, it is suggested that competent
technical assistance be obtamcd before any significant modifications are
made. T e e '

* Energy consumption in the lighting systems can be reduced in several ways.

1. Usage Pattern Modification

An excellent method to 'x/cducc the amount of energy used for lighting is to
modify light usage patterns. One way this can be accomplished is through a
“lights out”campaign and the establishment of lighting usage guidelines.
(See the Energy Audit Form, Appendix.C, for specific recommendations.)

2. Maintenance

Proper maintenancg of lighting systems will keep the systems operating at

. peak efficiencgrAgood program not only conserves energy, but also extends

the life of the lymps and luminaires. (See the Energy Audit Form, Appendix

C, for specific 1 &n@cndatiens.) "y

3. Ilumination Levels

Adjusting illumination levels to the minimum legal requirements will assure-
that proper lighting requirements are being met, while reducing energy
consumption. Lighting chcls are frequently over-specified because the
building designer does not know the specific end use for the interior spaces
and wants to assure adequate lighting levels. Using a light meter, a facility’s
lighting levels can be checked and reduced to ineet minimum requirements.
The Florida Department of Education has published minimum design
standards for new and remodeled buildings in its regulations. These standards
call for the ability to provide 70 foot-candles for the work surface in class-
rooms. A reasonable dcsign should specify dimmers o that the lighting levels
can be adjusted to varying levels up to the 70 foot-candle requirement.

- '—\\
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The following table provides general recommended lighting levels:

Foot-candles .
Classrooms, Library, Offices 70 -
Cafeteria, Gym ' - 20-40 '
Corridors, Stairways ' 10
Restrooms, Stockrooms, Storage Rooms 10

4. Lamp and Luminaire Modification

There are many ways to modify lamps and luminaires, including: the e}imi-

nation of lamps, utilization of lower wattage lamps, and conversion tégmore

efficient luminaires. Lamp modification should be selected based on lighting

efficiency tables and current lamp costs. Luminary modifications should not

be undertaken without the advice of a lighting specialist or reference to the |
Iluminating Engineering Society Lighting Handbook. v

It is important to select the most efficient lamp for the intended application.
The charts on page 3-9 indicate the efficiency and cost for varying lamp
types. With the exception of fluorescepjt and incandescent, the lamp types .
listed are mainly for outside use. The ffst chart indicates the relative lamp
efficiency in lumens per watt (the higffer the number, the more efficient the
lamp). The second chart relates lamp®purchase and operating costs with color
quality and expected life.’
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LAMP EFFICIENCY IN LUMENS PER WATT

‘ \
High Pressure Sodium I
" Low Pressure Sodium . ]
Metal Halide —
Fluorescent L]
N
Mercury Vapor _—_ 5%
Incandescent” "

¥ ¥ T ¥ T ¥ ¥ 1

N

\ Lumens Per Watt
'..:" . } - )
. LAMP COST, COLQR QUALITY AND LiFE EXPECTANCY
Initial Operating  Color.  Expected
Cost Cost Quality  Life-(Hrs)
Incandescent Low .High . Excellent 1,500-12,000
| Fluorescent Moderate Modcr\atc, Good 10,000 - 12,000
. Mcrc\ry Vapor Moderate Moc\leraté Fair 24,000+
A Metal Halide High  Low Good 7,500 - 15,000
' High Pressurc Sodium High  ° Low Fair 24,000+
Low P‘rcssurc Sodium High. + Low Poor 18,000 | )

L] A | L L ¥ )
+ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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" OPERATING PROCEDURES
i L

This section-addresses energy efficiency measures relating to procedures
and activities within the school facility that affect the facility’s energy
consumption. These activitics can be broken down into several main areas.

. F acility Utilization-Gcne;ral‘guidciincs for reducing energy co\msump-
4 tion'by changing use patterns and scheduling.
; Transportation Management--General guidelines for managing a
school transportation system are included. The topics of fleet manage-
ment and preventive maintcnalicc are covered,

L

L

+ Procurement Practices--General ‘policies and guidelines rclatmg
to efficient buying procedures, the utilization of life-cycle costing, and .
specifying energy-efficient equipment are discussed.

E. Facility Utilization / " N >

. Theway that school facilities are used hasamajor impact on energy consump- .
tion. Scheduling, space utilization, extracurricular activitics, and occupant '
' habits are important variables that can affect energy consumption. Mbdxfica- .

~ tion of these practices can result in much lower energy consumption, with-

o%xt any capxtal outlay. Therefore, modifying facility utilization represents -

~ iﬁf thé most cost-effective Ways to reduce cncrgy consximpnon.
Of coursc, most of the mstructxonal activities must takc place during specified
times, so schcdulmg ﬂCXIblllty is limited. However, extracurncular activities
like assemblies, athlétic events and community education programs can be
easily rcschcdulcd to rcfuce energy costs. E .

"4”

1. Schedulmg 75

.

‘I’ herc are two major. schgd comldctatmns that should be addressed.

" One is the number of hours ;he facility is in use. The other is the way .
that the schoo)’s Zctivities are structured within'the operating hours, Both ”
can havc a posmvc or negative effect on cncrgy consumption.

°
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(a) Hours of 0peratzon

The amount of energy consumed in a facility is directly propomonal to
the number of hours-it is in operation. This is true no matter how efficient
the' energy-using systems are. The scheduling of activities during normal
‘operating hours can also affect the level of energy consumption. 2

. Total operating hours may be reduced by consolidating some é@ling or
weekend activities. This will also allow for more efficient use of all of the
energy-using systems, particularly heating and cooling systems. Schoel
schedules can also be adjusted to account for the seasonal ¢hanges in heating,

. cooling, and lighting rcqun'cmcnts For example, winter heating loads are «
higher in the early moming, while summer cooling requirements are higher in
S " the afternoon (see the Energy Audit Form, Appendix C, for specific recom-

*« iendations). (_7
(b) Space Utilization -

i ¢ ‘ A

The way interior spaces are used is another important factor that influences

. \\ energy consitmption. The natute of educational programs often dictates

¢ way interior spaces are designed and used. Room smc, group size, task .
lighting requirément; and the time of day influence energy consumption * ~
within the enclosed space. The space selected to house a particular function
shiould be selected on the basis of group size and function. The room should.
be just large enough to house the expected class size, without being too
large. If a small class meets in a large room, energy is wasted to heat or cool
and light empty space (see the Energy Audit Form, Appcndlx C, for spcc1fic -
" tecommendations).

s

- * (¢} Extracurricular Activities -. R : ,
Extracurricular activities ¢an have a negative influence on energy consumption

by extending facility operating hours. However, the scheduling of these
activities can be very flexible. Therefore, their energy impact can be mini-

mized through efficient scheduling. All cxtracumcular activities should bc

schcdulcd to reduce energy consumption. ’ . e e,
— . o
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- noons, is objectionable, gamcs caxi be scﬁcﬂulcd o

All extracurricular use of school facilities should be scheduled through the
school principal or another administrator. The schedules should be consoli-
dated so that several groups may use a building zone or pod at the same time
to regulate the energy load more effectively. Sequential use of the space may
reduce energy requirements further. Extracurricular activities schedules
should be determined so that each group occuplcs a space appropriate to its

size and function..

If some fee is charged for the use of a facﬂlty, it should reflect the extra

energy rcqulrcd to support a group’s activities. The energy consumptlon °
can be estimated, and the cost of the energy used can be included in the

fee charged for use of the facﬂlty -

The facﬂlty manager should make sure that thg group using the fac111ty is

familiar with the lighting, equipment, and controls they are using. They 7

should also be told about any special operating procedures that may affect

energy consumption. ) s

If any in-school workshops,are planned, a representative from each group ‘
using the facility should be included. They should be familiar with, and

involved in, the school’s energy conservation program. .

(1) Athletics .

Athletics are the most energy intensive of all extracurricular activities. Night-
time events, such as football, baseball, track, and tennis, require energy for .
field lights. Indoor events require lighting, heating and coohng Swimming =

B and diving meets held in heated pools are perhaps the most energy intensive

of all extracurricular activities, Because they require such a large energy
. input for each participant. The energy ‘cost of any of these ‘activitiés is
greatly incrcascd if out-of-town'.'h'avel ix'rcquircd N . ot

- "
LY - -

Of .gourse, rcducmg the lcv;'l of activisy in ﬂlc athlctlc program is not the ooe
anistver. Most pcOp}c would agree thqt thc benefits qptw;xght a Feasonable )
cost. However, there are some ways a good athlctls%rogram can be main-
tamcd and efiergy consu,mp,tion rcduccd _— T
oo : Lot
By rc;chcdulmg night }:vcnts to thc afternoon, hghtmg t:cqulrcmcnts may+be ' .
climingted or reduced. Afternoon games may rgquire no artificial lighting if Ty
they are started at an early hour. If rescheduling Z\y(ts t6 weekday aftcr- ' e

gkcnds X Tor. R
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"o ca.n be held out on the practice field.

@

'(3) Community Edutation - A
y L 6

Schedules should he developed to reduce out-of-town travel requirements.
Confefence and district boundaries may have to be reconsidered in orderto
reduce travel requirements. By doing this and making every effort to schedule’
g§mcs in the immediate area, long-distance travel requirements can be

reduced.

P
.

Gyms can be used more effectively by adjusting schedules to hold more than
one event per evening; for example; two basketball games, played back-to-
back will require only one heat-up or cool-down cycyle from the HVAC
system. Other activities can be scheduled befoge or after a basketball game
both to save energy and to increase attendance at these events.

(2) Assemblies

Large assemblies should be scheduled only when necessary, because the
assembly space may require heating 3r cooling, and lighting. The HVAC
system will also remain on to maintain temperature in other areas, such
as classrooms, temporarily vacated. > ,

; —

If an assembly is necessary, consider the time of day and the outside temper-
ature when determining the schedule, During the cooling season, loads are
lowest in the early morning, so assemblies should be scheduled during the
first hours of the school day. In the heating season, the lowest loads will
occur later in the day, so assemblies should be held during the early after-
noon. - -

When weather permits, outdoor assemblies are desirable from a conservation i
standpoint. If an assembly is scheduled to kick off the energy management
program, you could hold it outdoors to help drive the point home. Some
other types of assemblies are particularly appropriate outdoors. Pep rallies

.
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S;_dhooi facilitiesare often called upon to prévide spaéq:c for, bktl_lg't‘.r__ﬁ‘ra\‘
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2. Occupant Habits \ :

. Occupant habits also affect energy ‘consumption. If lights are left on need-
lessly or thermostat settings are copstantly changed, energy will be wasted.
The building occupants must’ opcratc the energy-using systems efficiently .
and effectively in order to redtice energy consumption. This can only be Lo
accomplished by securing the cooperation of everyone involved in the -
pcra_.nop of the school, including the students. .

One method for obtaining this cooperation is to use the Immediate Action
Checklists found in Appendix B. These checklists should be distributed

to every occupant group by the Energy Management Team to get the program
started. In-service training should also be provided to develop energy aware-
ness among the school staff, Incentives and rcwaxds could be offered to
insure staff involvement in the program. .

F. Transportation Management

# School transportation consumes a significant portion of a school district’s

energy requirement. The cost of motor fuel has risen alarmingly, making®
transportation a major drain on the education budget. This section includcs\
some general guidelines-for managing school trahsportation systems to ‘
reduce energy consumption. . . \ L

The transportation manager faces the challenge of controlling the 60sts of ,
equipment, fuel, and maintenance, The cooperation of the energy ynanage-
ment team in the effort to réduce transportation costs is critical, hecause
tremsportatxon is directly tied to school schedulcs, attenddnie boundaries,
and zomng Transportation policy can; hccoz‘ne an_emotional, or ¢ven a
political issue, involving public debate, So the n'ansportatmn manager, .
school board, and administrators nust dcvetgp and cnforwan cffecnvc

policy, and secure pubhc coopcranoh

\n\-s
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One of the best tools available to the fleet operator to maximize c;:onomy is
a good fleet management program. Whatever the size and composition of the

" fleet, a program can be developed to suit its needs. The objectivé of fleet

management is to ensure that the vehicles required to render a gpecific
service are available when needed, and are in good operating condition. This
should be accomplished with a minimum number of back-up vehicles; -
thcrcby keeping the flect at its optxmum size, so that a sufficient number of
vehicles are available for service at a minimum cost. The fleet management
principles of equipment purchasing, maintenance, routing and scheduling,
record keeping, and disposal that are relevant to all fleet,operations are
discussed herc in the contcxt of school fleet managcmcntl ‘

[
’

1. Polici‘cs ‘, ~ ' 2

Transportatlon .costs are affected by the content and enforcement of the
- school district’s transportanon.pohcy The policies adopted by the school -
board can be an’ important factor in determining how many routes are,
needed and how many students must be transported. If these policies are
lenient or not strictly enforced, transportatjon costs are maintained at an

unnecessarily hlgh level.

-
>

. Special consxdcratmns for physically handicapped and special education

"students should-also be made a matter of policy. Many of these students ..

will be pamclpatmg in spcc1al programs and will not be attending their
neighborhood schools. Because of this, and the need for spccxal equiprent,
different standards will apply. However, in order to maximize the efficiency
of the system and effectively dchvcr the special services required, the same
principles of fleet operation should be observed. Where students are main-
strecamed, their special needs for transportation must be considered. Every
effort should be made to include them in regular schedules and.routes.

Consideration should also be given to cross-district attendance. Cross-district
attendance may offer another opportunity to, conserve energy and reduce
transportation costs. Students residing near thc edge of the district may be
closer to a school outside of the district, and if they can attend the out-of-
district school, the total transportation costs may be reduced. If the saving
in transportation do not offset the loss in revenue, the loss may be recover,
able through the agreement with the other district, or by adding students
from outside the district.  +:
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-2, Stop and Route Assignment

E

Stop-and route assignments should be made ¢ ,on the basis of economy, not
accommodation of the students. The pnmary considerations should be safety
and efficient routing. As a matter of policy, bus routes should be dcslgncd
for safety and efficiency. | s
L—/ ' .

Bus stops should be assigned where the greatest density of students exists
along the route. In densely populated areas, only one stop may be required if
students are required to walk to the bus stop. Door-to-door service will
increase bus operation costs substantially, and minimizing stops may allow

: double tnppmg so that one bus can cover more than one route.

Load faétors should also be considered. Thc actual load is usually somewhat
" less than the total eligibility. Many students are transported by parents, and "
some sccondary students provide their own transportatxon A survey may be
necessary to determine the optunum route and bus size, particularly for' *. <
secondary schools. Load factors may be determined by comparing eligibility
factors against load counts from the previous year. During the year, actual -
load counts should be taken to determine the correct bus capacity for each -
route. Buses should be loaded to near maximum capacity, so that the fuel ' )
consumption per student, is maintained at the most efficient level. School
buses, like all other mechanical systems, are most efficient when used at or
= . . near their rated capacity. @\
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The first step in deyeloping an efficient transportation system is for the
school board to adopt a realistic transportation policy within the state’s
guidelines. The transportation manager shouldspropose a policy to the board
that considers walk zones, walk to bus stop distance, number of students per
stop, safety, and the transportation needs of younger and special education .
students. Other variables may be présent in a particular’ case, but an adequate
service that meets the basic. needs of the students and presérves a high
standard of safety should be provided.

If you are propos1}1g a pew policy that alters some features of the service
that has been provided, you should expect to put forth an effort to justify
+ your proposal. If you can estimate the cost savings involved and demonstrate .
that the safety of the students will not be adversely affected, you should
receive the support of a board and superintendent who are committed to
conservation. . ;

Securing public cooperation to jmplement improved transportation manage-
" ment may be the most difficult part of the program. Changes in policy, the
implementation of new bus.routes, and changes in schedules will be noticed
and are bound to inconvenierice some students and parents. You should
make sure that everyone affected knows about any changes in advance and’
that they know why those chariges are necessary. Makmg changes at the
beginning of a new school yeat should make them easier to nnplgmcnt and
create the least,negative reaction. T

3. Eligibility v
Student eligibility for transportation must be a matter of policy that is
strictly enforced. The board must establish the walk zone for each school, In
some cases, the zones may Be smaller than the standard two-mile limit
because of safety factorss but once reasonable zones have been established,
no exceptions should be granted. When the safety of a walk route becomes a
factor, the board should consider what improvements are necessary to make
the route safe. The board should then recommend those improvements to

. the county, city, or state transportation agency rcspohs1blc for road main-

" tenance and construction along that route.

NN

'thn defining eligibility, no exceptions should be granted. If one exception
. is made, another will be requested, and another, and so on, until more buses
and routes will be required to accommodate all of them, Almost any exception
_ will cause increased fuel consumption, even on existing routes, ;spccmlly if
the students requesting special conslderatlox\ are sprcad over a wide afea.

317
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In some situations it may be cost cffcchve to subsidize public transportation
for secondary students attending turbhri schools. Adjusting school times and
school bus routes can result'in the climination of some buses and reduce the
* total number of miles traveled. Coordination of the school schedule with
the transportation system can result in a large net savings in fuel and total
transportation costs. The cost per student is generally much lower when the
' : transit system is used. If public transportation is available, the cost bcncf'rts
o of such transportatxon should be consxdcréd .

When all schools MZthm a district operate on: thc same schedule, staggering
- school hours may"rcsult In a substantial savings. Staggering schedules can
- ' allow one route to serve more than pne school, so that two buses are not
' required to carry elementary and secondary students to schools that are.in
" proximity. Also, buses can cover more than one route, which will reduce
o equipment costs, and allow the disposition of older, inefficient units.

/ ' e . 4. RoutePlanning . . C -
L' - > ' T ‘ ’ -
: . Most school districts dévclop and update bus routes on a historic basis.

That is, the current year’s routes are based on the preceding ycax’s routes.
] Also, many features of these routes were developed as aﬂsult of special
T requests made by parents, school administrators, or school board members,
) As a result, many routes are haphazard and mcfﬁcxcnt bc\causc they include
. Many more stops than ncccssary and do not follow the most direct route.

If historical routing has bccn ‘the practice in your district, it should be

" abandoned. Routes niust be based on an economic rather than political
expediency if your conservation efforts are to be effective. The board

“and superintendent must support this effort, and they will-if they are
truly supportive of the conservation program. There are three goals that
you should have in mind in planning the transportatlon program: ‘

* —

+ Delivering the ;gquncd level of scrvu?c?, -

+ Meeting safety standards and the board’s
transportation policy.

. Dcvclopii;_g tthc shortest possible routes; and _'




"N routmgs Therefore, a computer using a simple program will be very useful.

-

L

Route planning can be accomplished in several ways. It is possible to lay out
routes on a map using school enrollment and other information to plot the
routes. But even a simple route can have many possible permutations.

For example, a route with cight stops may have more than 40,000 possible

The Department of Energy recommends that if your district operates 20 or
more routes and has access to a computcr, you consider doing a computer
analysis of your transportation plan.

Elimination'of uhfregessary routcs w1ll drastically reduce operating costs by
reducing the number of units needed. The same number of students may be
served by combining routes in order to eliminate units without reducing
service. By reducing the number of routes and units operated, not only will
fleet fuel consumption be reduced, other opcratmg expenses will be reduced
as wcll . ‘ N

Distance traveled can also bc rcduccd by rcstructurmg routes. Each route
should be planned so that the bus follows the most direct path from the first
embarkation point to the school or schools served. This is accomplished by
changing routes and stops, perhaps by climinating stops. Door-to-door  *
service should be eliminated, and stops planned so they are convenient for’
the bus, not thc student.

Y
L4

Changes in school schedules can also affect bus routes. In Section IV, the

relationship between facility use, zoning, and transportation wis mentioned.

The Facilities Manager and Transportation Manager must work together to

establish efficient school schedules and bus routes. Staggered hours, zoning, ‘
walk routes, and other factors peculiar to your district, must be considered

to develop an effective and efficient transportation program.

” .
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The cost effectiveness of any route changes can be evaluated b;' completing ‘
' the following questionnaire: o "

Last year's rider elighility
Current rider cligibil'ity

" Number of buses reduced/added = £ . bt{scs

N Driver time reduced/added _t ‘ \ hours
‘ Driver pay reduced/added + ' doll;rs.

Level of Service -

Stops - Greater walk to stop distance
Less walk to stop distance

g More stops .
o Less Stops ’
~

Routes - Average Increase/Decrease in route times minutes 4

¢ TR

‘o

Average No. of routes per bus ——— routes ;‘\(‘;

- ,s“ -

N £y

Increase/decrease routes per bus bus i . zf

. . e

Average bus Joads ——+.  Elementary . i ‘

’ ————————  Junior High School 6; |

" . N ’ . ' . A

——————  Senior-High School “ 2

-, o

State Resmbursement ' ’ ;l

Has state aid incréased/decreased due t rerouting? - —_T

« .

, U ‘ 'Y

This form can be used to analyze an'individual route, or the entire system. .
' \
\

’
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5. Preventive Maintenance .
Another responsibility of the transportation manager is the establishme; (ﬁ
of a fleet preventive maintenance program. Préyentive maintenance is
systematic inspection apd servicing of equipment to maintain it in serviceable

condition. The establishment of a program of preventive niaintenance should

.aid in the detection and correction of minor problems before they become

major, cxpcmivc, and timc-cbnsuming repairs, thereby rcducing opcrating

costs%y increasing service life, decreasing down-time, and increasing fucl
- efficiency.

S

To be effective, the program must have the support of management and
include the participation of the vehicle operators and maintenance personnel.
Improvements in fleet efficiency will be.most pronounccd ‘when there is a

‘ coopcratlvc effort among all personnel involved in fleet operation and
maintenance. ~ '

Each flest-shopld have its own preventive maintenance program. The general
characteristics of fleet that will have a direct bearing on preventive mainte:

nance are: . ' .

\ﬂetzt size

- vehicle type(s)
evels of maintenance
. terrain

. climate

!

“
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Some specific maintenance actions that should be included in any program
_ of preventive maintenance include:

- Tune ups--replace spark plugs and points (1f mstallcd), adjust timing
and carburetor settings;

- Replacement of fuel and-air filters;

- Servicing of automatic transmissions, including adjustment and
fluid and filter changes; .

: oncha:gcs? - -

- Inspection of fluid levels;

7

- Tire inspection for wear and proper inflation; and

*

« Wheel alignment. . -

observed. \

6. Record Keeping

s

One of the most important concepts in effective fleet management is an
‘ accurate reporting (or record keeping) system. The system should serve
’ as the basis upon which management decisions are made. It provides fleet ‘
managers with data on operating, rhaintenance/repair, and depreciation
costs for each vehicle. Mileage TStals and ptrchase costs should also be
available. These records, prepared o
i A prov1dmg the manager with an effective
tool for making decisions concerning vehicle(purchase, rccondmomng
and dlsposal ]

[
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Service intervals as recommended by the vehicle manufacturers should be

onthly basis, track each vehicle’s

e
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Basic records should include a master inventory of each vehticle used. Pre-
pared monthly and maintained yearly, the inventory will provide a profile of
each vehicle as well as fleet trends. The record of each vehicle should include:

+ Mileage/engine haurs;
Fuél/oil\consumptio'n;
. -

Maint}:nax}cc/rcpair costs by category of expenditure;

- MPG/HPG;
- Cost/mile or costs/hour based on fuel and maintenance costs; and

- Idle timc/tlo“m-fimc:' ‘

Again, an effective program requires the participation of everyone. For
example, each driver should keep accurate records of fuel consumption and
distance driven for evaluation pu_rposgs:: Every time a unit Is serviced, the

" amount of fuel added .and dtlometer reading should be recorded. This
information should be used on a monthly basis to calculate cach vehicle’s

mpg. - : ) “
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.Record keeping can also prondc a mechanism to increase accountablhty
for fuel. Pilfering can be controlled by restricting access to supplies and
provxdmg attendants in rcfuchng areas. This can also be achieved by using a
key card system, which allows operation of the fuel dispensers only when a
magnetically encoded card is.used. These systems are often connected to a
computer that records transaction data for each vehicle. Such a system not
- only provides control of refueling operations, but it can also provideé fuel

consumpnon data.

7. Pm'chasmg New Eqfiipment

Purchasmg new, more efficient equipment may or may not be cost effec-
tive. The district’s procurement manager will apply certain formulas to -
determine payback periods, annual depreciation costs, and return on inyest-
ment. You should also calculate thcsc factors in order to make the appropri-

ate equipment requests, . N
Payback period is calculated by using the followirty formula: >
L. ) Initial Cost - Salvage Value _ Payback Period

Annual Savings
’ - ’ -
" Annual Depreciation Cost is required to calculate Return on Investment.
« It is determihed by .

@
)

, Inifial Cost - Sélvagc Vathe
* Expected Life

= Annual Depreciation Cost

Return on Investment is:_

Anhual Savings - Annual Depreciation Cost
, . Initial Cost - Salvage Value

= Return on Investment

The most important factor for your consideration will be the payback
period. This will help you determine the budgetary impact of a new purchase
versus retention of cxxstmg.cqulpmcnt Return on inyestment will determine
* the real savings“that can be realized through rcpiacemcnt These factors

. sl%uld also bf considered when purchasmg additional equipment 6f réplacing
i & gcrappcd qqmpmcht

[N . ¥
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« 8, Driver Awarcness

L

thn you are attcmptiné to reduce fusl consumption, you are asking drivers
' to change their beliavior. This requires motivation, and there are several
, simple metheds to accomplish this. :

. An incentive program for suggestions and economical operation.

e Estz;blishing driving habit guidelines and maintaining them for evalua-
’ tion purposes. ' ) ‘

-2 . . Analysis of vehicle fuel efficiency is important. You may start by comparing
fleet and driver fuel conshmptipn to the national average, which is 7.4 miles
per gallon per unit.-Using this figure is, of course, accurate only for gross
comparisons, because flegt composition, district size and other geographic
factors can affect fuel consumption.

Sk Each aivcr should keep accurate records of fuel consumption and milcaéc
(covéred for evaluation purposes. Every time a'unit is serviced, the amount of
fuel added and odometer reading should be recorded. The fuel mileage data

.~ could be posted to create a friendly competition among the drivers. Incen- )

" tives can be awarded to the driver that achieves the highest mileage and those

showing the greatest improvement. ' :

]
la
.

Drivers, having been made aware of the fleet’s conservation program, must

_be provided with the information they. need to improve their driving habits.
This can be accomplished by implementing an in-service driver training
program. DECAT (Driver Energy Conservation Awareness Training),

‘ developed by the Department-of-Energy, isone of the best available programs

of its type. DECAT is'a method by which drivers of flect vehicles are taught
to increase their fuel economy through vehicle care, planning and driving in
an energy-efficient manner. Using slides, films and in-vehicle training, DECAT
effectively demonstrates the need for and methods of achieving energy-effi- g
cient: - . ' -

,- Driving habits (adherence to speed limits, moderate acceleration,
. smooth driving maneuvgrs and anticipation).

. Scheduling and routing (avoidance of traffic congestion, consolidation -
—of short trips). - )
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+ Maintenance practlccs (awareness of need for mamtcnancc and pérfor-
mance of scheduled mamtcnancc) _‘ N o .

. Eqmpmcnt usage (usc of r(dml mcs, use Qf downs1zcd and appmpnatc N

vehicles). . . e

* These and many other measures, often of small consequerice when' taken

separately, can yield substantial fuel and cost savings when conscientiously

practiced. Using DECAT can result in an average fuel savings of 15 percent.

Further information concerning DECAT is avaifable' from the Governor’s
Energy Office, 301 Bryant Building, Tallahassee, Florida 32304,

a '

The following driving tips should be passed on to the drivers:
- Do not make coyrtesy stops.

. Accelerate smoothly through the gears. Avoid jack rabblt starts and |

suddcn stops.
/

- Anticipate traffic flow.

+ Observe speed limits.

- Do not ride the brake.

- Do not idle the engine more than one minute. Shut the engine do
for prolonged stops. Don’t idle the engine for warm up, but driv
away immediately, —_—

- Do not pump the gas pedal.
: ‘Stay on your assigned route.

In conclusion, the application of sound transportation mé.hagcmcnt ractices
in the area of policy, fleet maintenance, and driver awageness can re
significant savings, Transportation is one area that has receiv of
attention because of the large amounts of energy cdnsu mc;i/éfn chool,
districts have made tremendous gains in this area, but thefe is /Zm for
further improvement that will result in even more savings.
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G, Procu{émggt Practices < + "

The e¢nergy management effort will encémpass many aspects of school

administration, including purchasing. Rurchasi‘rig will be'jpvolvéd in energy
' management, tiot only in administerinig contracts with consultdnts, but
", alsoin an ongoing effort to procure the most énergy-efficient.equipment

~and facilities,, : ' : <
The administrator w}i‘o acts as the district’s.purchasing agent will have the ¢
primary responsibility to review bids, proposals; and specifications and will
have to make mariy of the purchasing decisions.
The purchasing agent must do his homework. He should be able to make a
sound decision, based on specification and price. Whenever possible, purchas-
ing decisions should be based on such factors as energy efficiency and life-

" cycle costing.

1. Purchasing Research

Purchasihg decisions must be made on the basis of fact. The information
needed to generate specifidations and make decisions'will come from a
number of sources. These sources include manufacturers’ catalogs and bro-
chures, salesmen, vendors, other purchasing agents, and various types of
,, reference works.

There afe a number of standard references that list manufacturers, suppliers,
and products, All of them can be helpful in locating suppliers and identifying
products. Some of them include detailed information on specific products

and carry full specifications, normally as reprints from manufacturers’— __
catalogs. ' )

These references include: .
Thomas Register of American Manufacturers
Conover Mast Purchasing Directory
McRae’s Blug Book . ) L
, Best’s Safoty Directory .,
Domestic Engineering Catalqg Difestory
Institutions Catalog Directory i
Patterson’s American Educational/Diyectory
" . Sweet’s Catalog Filc
...and others.

.
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o I‘cch’ feal héndbooks‘m also vaiuable, .‘?nma.rﬂy for 1pcggficatxoq data
Lo and-convcrsiori tables” 'Ihe handbooki published by various cngmacpm'g |
W7 sobeties are particulatly. valuable in acvcibpmg xpccxt"zcamqns for major .. . et

. building subiystcms such as HUAC, Altﬁough these books are For use prhnar-

rxfy by déiign enginéers aid in‘chltccts, they! can be \n:ry useful for cvaluaung
- cbmpcimvc bxds;‘Th;y may be ‘able tor answcr mam!y,of the thhmcal qucs-

(3

o , v o uons th?-t may mSC m tht purchmmg pxo;;cgs, . ,‘{" b M" RN
. - e Y e
. i L aede 2 Stﬂtc Commodlty Pﬁrch”lhg ”::‘!_ ‘- .‘, , i

., ve . pant o
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| School districtscap mcrcasc thclr pur’ch ing powcr by purchasmg nl bcr
of commodities from the State Cmfimodxty Contract Bid List. This sc::vzcc

. is available to the schopls through the Deepartmént of. General Servicds, ;. il
: “. which makes commodities available at state bid p/raccs. By purcb&‘smg i S
, quantities far greater than individual districts can, the per unit price on the: . T
L . listed iterpy is. greatly reduced. To take advantage: of this scnncc,, school I A
1o ™ dx§tr1ct purchasmg dxrcctors should contact: : R R

R . - . ¢’ - ;& ]

' T o . K ' . Department of General Servicés’ " " . -
. T ' . Division of Purchasing ' Rt

‘ > Fletcher Building - Coe
: Tallahassee, FL 32301 _
" (904)488-0018 - . T . "
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‘ L1f¢~cydc &osﬂng (f } 15 an mztenal,on ai‘ thc low bld ap preach to pm:chas-
G g that taltc;’advm%agc of tl;e a,ddmtspal .information, obtamed throngh
xcscarch "Unﬁkc tb i)ld mCthod ~hfe4:yclc costmg cqns}dcxs other,

: '. . factors to] artive At -ac f" gm‘c rqp&scntm,g total costs over the life of the ittm, :
. Lifescycle, costmggg %inideal mgthod for in¢ludirig enefgy cffICICncy in the .
dccxslon«m;ﬁmg prpcch becatse operatmg costs are consxdcréd along with '

N {\ oo , ‘ Lo . .

ok .
o Lnfmydc ;:psunk consp:lcrs all costs' purchasc price, msta.llatxon, the price of
s ‘m'qlncy, ihﬂp,‘nph enci'gy, and maintcnancc. All of these factors affect the )
total cos¢ 15 awn andopcratc facilities and equipment, but many of them . ' .
ovcrlooﬁcd whcn only initial costs are considered.

il herq m th ‘béuc mcthods of hfc-cycle costing that can be used in procure-
';mqnt dcczmoqs.,Both are useful in identifying the best alternative. Note: In

,5615 m,cthads, ¢ cost of money is an important costing factor, and would T —
ﬁ&bucf on the current bond interest rate. For purchases made from the '

aperatifig budgct, the cost would bc zero. In that case, the cost of money.
ﬁm

notvbc cons1dcrcd

. ¢ .
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< (a) Present.Worth Technique: . S

The present worth technique discounts all future costs to a present value.
Applying the present worth technique to the purchase of one of two HVAC

systems we have: . System A Sylﬁm B

Total First Cost $ 1,000,000 $ 1,100,000 -
Annual Maintenance Cost * 25,000 20,000
Energy Cost 95,000 70,000 ’
- + Total O&M Cost $ 120,000 $ 90,000
N : v/
o System A has the lowest initial cost by $100,000. If®#e purchase decision is .

made by the low bid method, SystemWA wins. However, the projected
operation and maintenance costs for SyXem B are $30,000 less than System
A. Assummg the cost of money to be 6% per annum, and the useful service
life of the equipment to be 20 years, the present worth is calculatcd

System A System B
. Present Worth of .
: Initial Cost ™ : $ 1,000,000 $ 1,100,000
" Present Worth of
. Annual Operations Cost (120,000 x 11.47*) (90,000 x 11.47*)
‘ 1,376,000 1,032,000 -
Total Present Worth $ 2,376,000 $ 2,132,000
*Calculated as P.W. = (1 +1)" - 1
i(1+i)"

i = interest rate
n = project life

In this case, Systcm B is chosen'because its total present worth shows a
savmgs of $244,000, even though a sunplc bid analysis would have selected
System A.

—530-




Another way life-cycle cost can be calculated using the present worth
method is shown below. It is similar to the first example, except that it tries
to account for an assumed escalation of O&M costs. This must be carefully .
considered because the rate of cost escalation (inflation) usually varies from .
the cost of money (interest). ‘

Using the same example:

System A"’ System B
Present Worth of : :
Initial Cost "« ¢ $1,000,000 $ 1,100,000
Present Worth of
Annual Operating Costs (120,000 1 year (90,000 1 year
. escalating at 3% per . escalating at 3% per
R annum) annum)
120,000 x 24.48*= 90,000 x 24.48* = .
2,938,000, 2,203,000
Total Present Worth $ 3,938,000° $ 3,303,000
w * . ¥ Calculated asP.W. = a (a™-1)
: a-1 ) =
‘where a = [1 + escalation rate] n = project life

.

1 + interest rate

Again, Systcm'B‘ is chosen. Notice the effect of inflation on the cost differ-
ential, g .

NOTE: Ini the first example of the Present Worth Method, 'the use of a
higher interest rate would show System A to be more cost-effective. How-
ever, the escalation factor included in the second example would cancel this
out because it considers the inflation factor. The-segond of the two P.W.
calculations would be used when the cost of money aqd inflation is a factor.




( b) Annual Cost Method =~ .
Thc Annual Cost Method also evaluates a.ll cash outlays in terms of the
time - value of the money. Money value is dctcrmmcd by its cost, that

is, the interest rate, In this method, the initial cost of the system is allocated
as an ¢quivalent annual cost. Using our examplé again:

System A System B
. Total First Cost $ 1,000,000 ~ $1,100,000
' Equivalent Annual Cost 1,000,000 x 1,100,000 x
Substituted for Capital .08718* = .08718* =
Cost 87,000/year 96,000/year
i 5
Annual Cost . .
Maintenance 25,000/year 20,000/year
Energy 95,000/year 70,000/year
T6tal Equivalent . ' .
Annual Cost ’ $ 207,000/year $ 186,000/year '
* Calculaged as CRF = j(1 +i)®
' (i+i)n-1
. B i = interest rate
n = projectdife. .

¥ In general, the Annual Cost Method provides-a better visualization of the
actual costs than the Preseht Worth Method. The use of either calculgtion - . .
method is optional, provided thé appropriate interest and escalation factors
are used in Present Worth calculations.
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(c) Payback Period

The payback period is the amount of time after installation before savings
begin to accrue. It is useful in determining the budgetary impact of a new
purchase versus rctcntiorj of existing equipment.

The payback period can be calculated by using the following formula:

Initial Cost ~ Salvage Value
Annual Savings

= Payback Period

Return on Investment is:
v, .
Annual Savings —-/Annual Depreciation

Initial Cost — Salvage Value:

= Return on Investment

Calculating return on investment will determine the real savings” that will be )
realized through replacement. It is nsed as a management tool to analyze and ~
justify new capital expenditures.

The calculation of life-cycle costs, payback periods and return on investment
should be used to evaluate the “real” cost of any lafge item, particularly
energy-using systems and equipment. It is apparent that the use of life-cycle
costing techniques can result in substantial savings over the low bid metifod.
The application of life-cycle costing to bid evaluation also results in the
purchase of better equipment, because equipment that is more efficient and
has less down-time works better in the long run.

b
4

Another method that can be used to insure that high quality, energy-efficient
sed is the practice of specification. Specifications are -
commonly used to Jpsure the quality of: construction, functional cq't'xipmcnt,
and other purchased i¢ms. They can also be used to rate the energy efficiency
of various components and insure the energy efficiency of new construction.
The purchasing agent will be concerned with the procurement of replacement
.units for existing buildings and equipmeat. Efforts should be centered
around obtaining replacements that are more energy-cefficient than t
nal. : ' ' -
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48 KWH.

" Manufacturers generally publish all pertinent specifications in their ¢ gs

Specifications published by manufacturers can be used as a guide to purchas-
ing the most energy-cfficient equipment, but the buyer must understand
some of the basic terminology. Electric motors and appliances are rated by
amps and watts. Lower numbers mean lower energy consumption, and lower
capacity. Gas and oil heating units, and air conditioners often carry an
Energy Efficiency Rating (EER). A higher EER number indicates higher
efficiency, but is not related to capacity, which is expressed in BTU output.
EERs in the range of 8-10 are generally considered good. Lower ratings
indicate that the equipment is inefficient, The EER is useful in evaluating
smaller equipment purchases, where life-cycle costing is not practical. The
efficiency of motor vehicles is rated in miles per gallon of fuel. Capacity is
indicated by ‘Gross Vehicle Weight (GVW), or passenger.capacity.

Manufacturer’s specifications are useful for determining the energy consump-
tion of appliances and équipment to make simple «comparisons, and’ to
estimate energy costs to make life-cycle cost comparisons. For example: a
fluorescent light fixture rated at 40 watts has the same light output as an
incandescent fixture at 200 watts. The 40-watt fixture would consume .96
KWH in 24 hours of contmuous use, while the incandescent fixture consumes  «

The capacity of any item should be matched to the work required of that
unit. All cncrgy-using systems are most efficient when all of their components
are operating at or near capacity. chlaccmcnts should be of the same
capacity as the orlgmal equipment unless the original was overloaded. In no

case should excessive reserve capacity be specified..-
i Ly
o b

-

and other litexature>The manufacturer’s specs can be used as a guide for /-
writing bid specifications or making comparisons when 1 1ssumg purchase
orders. > ~
In conclusion, the use of efficient purchasing practices, such as the application
of life-cycle costing techniques and the use of spetifications, will result in
significant reductions of energy use and considerable cost savings. These
thods should be incorporated into every school dxstnct’s purchasmg
procedures in order to save money and energy.

Qo —
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M&om ENEWAmE DESIGN

TY e aeope.

Opportunities exist for using solar and other innovative degigns to reduce’
energy tonsumption. Solar and other technologieal innovations should be
considered during the design and specification phase of any new construc-

tion or remodeling projqx’;ﬁp%{iopriatc, cost-cffective, energy-saving innova- .
tions should bé incorporated whenever possible. Qualified advice from an
architect or engineer should be utilized at an early stage in the planning
process whenever a solar or initovative design application is contemplated.

This section provides an overview of some of the solar and other innovative
" design applications currcnl(i\:\ilablc for 'school facilities. .

More detailed information, and\technical assistance, is available from:

-
.

The Florida Solar Energy Center -
300 State Road 401 L . ,
Cape Canaveral, Florida 32920 ’ ' N '

(305) 78%-0300 : /}L

H. Building Design -
Building design and orientation can have a tremendous impact on energy
use. In the past, energy efficiency was a low priority in building design,
but sincg energy costs have risen dréstically, more emphasis has been placed
on energy-efficient design.

- There are sevcr;a.l design principles that should be considered:

. Building orientation, window size and location, and shadiné to
minimize heat gain during the cooling season and maximize winter
solar gains. ’

—_ - .
Proper insulation and sealing for the building envelope. '

-~
Y
o

- The inclusion of innovative design, including solar, in design priorities.

A building’s basic design specifications should include energy efficiency. The
school dlftrict should emphasize energy efficiency as a design priority when
negotiating with the’architect and engineer during the planning and dcsign .

—3-f
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of new facility. Design firms that are familiar with state-of-the-arr,
energy-efficient mcthods, and life-cycle costing methods should be selected.

Keep in mind that decisions made during the dcsxgn(phasc will affect energy
consumptxonﬁthroughout the hfc-cyclc of a building. The building’s orienta-

tion, ‘insulation,’window area and placement, HVAC system, and lighting

system will all determine how much energy the facility will use. Buildings

designed with energy efficiency as a priority will require substantially less

energy to operate than those that are designed with construction costasthe -
prcdommatc consideration. .t -

s
I. Solar Water Heating

Solar water heating has been around for over 40 years; some systems have

been in continuoys operation for morsithan 30 years. Today’s solar water
heating is energy-efficient and cost-effective. Application of solar water C,
heating should always be considered in the design of new buildings. _Retrofit

of solar water systems can be cost-effective, particularly when older equip-

ment must be replaced. . . ]

, The availability of sunhght is only one of several factors that must be con-
srdcrcd when evaluating solar systems for heating water. Another considera-
tion is, whether the roof is strong enough to support the collectors.

Collectors can be ground-mounted, but, if so, it is generally recommended

. that they be mounted on a structure approximately four fect above the

" ground to facilitate maintenance. If ground-mounted collegtors ire to be
used, provmon must be made for pro:::;wcoﬂcc‘ﬁ;f}om vandalism.
Also, the zoning of surroundin st be checked to insure that no
buildings or s ade the collectors at some later date, and deed
restrictiohs should be negotiated to assure solar access.

Similar care should be observed for roof-mounted collectors so that they

may be maintained adequately. The strcngth of the roof structure must not _ .
bc jeopardized, and access for roof rcpaxrs should be provided. ) -
Orientation is another factor to consider. In order to opcratc cffcctivcly, the

‘solar collectors should be installed at the proper angle to maximize the solar

energy collected. The collectors should face south, buta directional deviation

of 15-20 percfnt is still effective. - S
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J Other Sc&r Applications o

.

The solar domestic water heating system is the mosf, practic

it is possible to use solar energy for spacé heatingand cooling im\buildings
and to provide electrical power. |

- -
Photovoltaic collectors for solar-to-elé¢tric
so they are not cost effective at this time. But because they can be effective

generafors of electricity, reducing the cost of photovoltaic systemgipa major
research priority. . \

Solar space heating can be accomplished with air systems or hydronic

systems. Combined systems that proxide domestic hot water, space heating
and cooling are also available. However,both space heating systems and the
combined systems are not always cost effacti

. ~

K. Earth Sheltering -

-An>excellent design for preventing heat transmission in buildings is to
citherbaild the structure underground or pile earth up on the sides (berming).
This age-old technology may seem extraordinary, but it has been usedon -
schools in Virginia and m Osceola Caunty, Florida. Careful design can include
an acccpt'ablc nurmber of windows, and still take advantage of the moderate,
even temperatures experienced year-round a few feet beneath the surface.
Such buildings in southern and central Florida could be built near the
surface using earth berming to cope with the high water table. The major
adwantage of this type of building i3 its energy efficiency, but they are also
less subject to storm or vandalism damage.

L. Landscaping

-

Landscaping can affect the energy consumption of the facility. Shading and
windbreaks can have ‘an- impact on building temperatures and thermal

. comfort. Landscaping at new sites, or where old sites are being renovated,
aping ing

should be planned by a Jandscape architect in cooperation with the building
design team. ' . N

rsions are. very. expensive,

N




' Considergtionsare: -
N L Y

- ‘The highest priority for ;ncrgy—conscrving landscaping is the place-
ment of trees and shrubs that will shade windows,exposed to solar
radiatiori®luring peak-load hours in the hottest months. '

. . The second priority area for energy-conserving landscaping is blocking
prevailing winds, if the.school does not depend on natural ventilation
for cooling. For a building in which air conditioning will be used only
minimally, the vegetation near windows facing prevailing summer
winds should nat block these breezes, and in fact, should be strategi-

.' cally positioned so as to funnel-the breezes into the windows in order
to niaximize natural copling.

. Another priority area for landscaping’is to provide shade around
window air conditioning units. A tree should be planted fairly close to
. the unit so thatgts canopy will extend over the roof of the building. In
. addition, stirubs should be positioned and prunedtso.that leaves and
: branches do not interfere with the air flow around the air conditioner. »
By shading the unit, the ambient operating temperature will be
. reduced, thus reducing the cooling load on the unit,

ve
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CHAPTER IV

o

” FROM PLAN.TO ACTION

The implementation of the items on the Immediate Action Checklists is an
important first step toward reducing the school district’s total energy con-
sumption, However great these savings may be, they are limited and will be
short-lived unless a comprehensive energy management plan that addresses

. systems modifications and improvements, as well as operational changes, is

developed and implemented. Implementation of these more complex >
measures should be considered only after a planning process that csta?lishcs
priorities has been undertaken.

The goal of this planmng process should be to SAVE IT

Specify the goal;
' Accumiilate the data;
’ Verify the data;’
Establish the plar;

Implement the plan; and
Tcst the results. ' p

In order to save it, the plan must consider existing energy conservatmn
efforts, 1dcnt1fy and asscss available fmancxal and orgamzatxona.L {csourccs,
polxcxcs that can be implemented to—mcrcasrd'l‘l!‘!h‘c?gv_-c'ﬁéxcncy of tf{g
district’s operating proccdurcs When a comprehensive plar, such as the one
dcscnbcd in this handbook is unplcmcntcd energy. and money will be saved.
The chart on the followmg page provides an ovcrv of the energy manage-
ment process. : ) )
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A. DEVELOI_TING THE ENERGY MANAGEMENT PLAN

¢
The Energy Management Plan is a blueprint for addressing the question of:
“How does the school district alter the use of energy to meet its energy-
conservation goal?” The ability of the school district to develop such a
blueprint is directly related to an understanding of the nature of current
energy consumption and the factors wfhich affect it. The energy management

plan will provide:
”

. A reaffirmation of commitment;

. A statement of support for efforts to implement the Immediate
Action Checklists and to expend other ongoing energy management
efforts in the schools; = °

. An established policy of directives ahd guidelines to insure energy-
efficient operating procedures;

-, A prioritization and scheduling of facilities for detailed energy analysis;
- A reporting/monitoring mechanism; and

- A guide for energy management efforts in the schools and the district’s
offices. .

1. Analysis of Energy Conservation Potential -

The first step in developing the Energy Management Plan for the district
is the analysis of facilities and operating practices to determine the potential
for energy conservation. Thistanalysis should consider: the status of existing
school energy management efforts in the district, the Energy Use Indices for
the facilities developed through completion of the Building Profile (Appendix
A), and the existing operating procedures at the district and school levels.

\\\
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" a. Status of School Energy Management Efforts

To analyze the energy conservation potential of the district, the established
.efforts at the individual schools must be considered. The potential for
energy conservation is greater in a school where fewer efforts have been
directed toward energy conservation. Since all schools should be imple-
menting the items identified by the Immediate Action Checklists (Appendix
B), every school should already have undertaken some.level of energy
management. An understanding of each school’s involvement in energy
management, combined with an analysis of its energy consumption, will
provide criteria for further analysis. Facilities with high Energy Use Indices
and relatively low energy management efforts would be obvious targets for

detailed energy analysis (Energy Audit and Technical Analysis) and action. .

s
b. ,Prioritization of Facilities for Detailed Analysis

To identify which facilities to target for detailed energy analysis and action
requires knowledge of current efforts toward energy management in each

 facility. An understanding of the facility’s energy consumption and how that

consumption compares to other facilities in the district is also needed.

The Energy Us¢ Index (EUI) for each facility in the district; calculated
by the completion of the Building Profile Form (Appendix A), should be
listed in order from the lowest to the highest rating. Since the type of
construction afld the use of the facility {scheduling, type of activities and

should be compared to develop the priority list of facilities to target for

’ ) K::mbcr of occupants) will affect the EUI, the facilities with high EUI ratings
N .

&

tailed energy analysis {Energy Audit and Technical Analysis). Theé number
of facilities on the priority list that will eventually be selected for detailed
energy analysis should be determined only after a review of available re-
sources.

-

c. Analysis of Operating Procedures

The discussions and recommendations relating to transportation, procure-
ment and facility utilization provided in Chapter III should be considered
with respect to an analysis of the district’s and each individual school’s
opcratmg procedures. While the consumption of energy in facilities is the
primary consideration of a district’s energy management program, the
operating procedures in these three areas can also have a significant impact
on the district’s energy rcqﬁ)':emcnts.

[ -
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Along with the many other considerations associated with the transporta-
tion of students, the district must consider energy efficiency. A number
of specific actions can be taken to reduce consumption while providing

+ the flexibility required for the district to ¢ontinue to address its traditional
transportation needs and requirements.

Purchasing policies can also have a direct impact on the energy consump-
tion of the school district; therefore, these policies should be addressed
in the energy management plan. Through purchasing research, evaluation
of commodity efficiency ratings and use of the state commodity purchasing
contract, an energy- cfflclcnt procurement policy can be developed.

It has been pointed out that the required hours of operation dictated by
the established schedule is the most important factor in a facility’s energy
consumption. While some scheduling and space utilization issues are inflexi-
ble, the hours of operation and the use of space during those hours can bc
managed to effect energy savings.

Operating procedures for the district and each school should be thoroughly
reviewed, and practical recommendations made to increase the energy
efficiency of the facility. The plan must provide specific policies and guide-
lines to address these operating procedures. Many operating procedures

" based on occupant habits and tradition can be altered to produce greater
energy efficiencies with little inconvenience. 5

2. Methods for Detailed Energy Analysh .

Facilities that have high EUIs should be subject to detailed analysis, in order
to determine what conservation measures should be implemented. This is
accomplished by conducting an Energy Audit (seec Appendix C) and com-
pleting a Technical Analysis of potential capital expenditure measures.
The Energy Audit is designed to identify the facility’s deficiencies, identify
specific low-cost/no-cost corrective measures, and indicate potential capital
expenditure measures. The Technical Analysxs will include a detailed evalua-
tion of the capital expenditure measures in terms of energy savings potcntlal
initial cost, and return on investment. .




a. Energy Audit
°

AnEnergy Audit (EA) is a detailed examination of the physical characteristics’
of facilities and an analysis of energy consumption patterns. Low-cost/no-cost
operations and maintenance recommendations for immediate action and
appropriate higher cost measures requiring further study are determined
from the results of the EA. Low-cost/no-cost measures should be imple-
‘mented immediately. Higher cost, capital investment measures should be

,

subject to further study bcforc implementation. '

a2

Energy Audits should includc:

- A review and verification of all data on thc Building Profile Form
(Appendix A),
- An onr-site survey to observe conditions, gather additional thcraturc
and humidity data, and measure lighting levels; |
. |
- Retommendations of specific low-cost/no-cost measures that should ] :
be implemented immediately; and, ‘ |

- Identification of\cé.pital expenditure measures requiring further study.

The Energy Audit Form can be completed by qualified in-house personnel

or by a certified energy auditor. The quality of the EA will depend on the

knowledge of the person completing the audit. The individual(s)selected

to complete the audits should be completely familidr with the audit form

and the natdre of energy consumption in school facilities. The auditor must ~
be able to detect problems and identify specific solutions. It is recommended ' ‘
that two to five person audit teams, with a divelsity of expertise, be estab- :

lished. A member of the Energy Managcmcnt Comumittee, preferably the |
Energy Management Coordinator, and a representative of the facility’s ; ,;
Energy Management Team should be part of the audit team. The audit team
may also.include a qualified engineer and the buxldmg supcrmtcndcnt

The {)aSIC procedures to follow in completing an Enérgy Audlt are: .

- Study and analyze data ¢n the Buildifig Profile Form (Appendix
A), to become completely familiar with the facility configuration and
enecrgy consumption pattern before conducting the on‘site survey.
Review the building plans, if available. . ’
. s

Yo
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Contact the school principal and arrange for:

- access to the facility;

v

- coordination with the Energy Management Team (or mcludc
a member on the audit team);

- access to all equipment; and

- assistance from the building superintendent.

2| ,
- Obtain and becorhe proficient with required measuring instruments, , g’/' . -
which include: ’ o

- light meter;

- thermometer;
. S
- 100-foot tape mcasurc;
. shng psychrometer (mcasurcs wet-bulb and dry- buib tcmpcra—
tures to obtain rclatlvc humidity); and » -

- infrared heat detector (optional).

Conduct the on-site survey by completing the Energy Audit Form
(Appcndlx C):

- take temperature/humidity readings in each room;

- o

- check temperature measurements against thermostat settings
to check for proper thermostat calibration; ]

. . * n

’ - take lighting level measurements’in each room to determine illumi- .
) nation levels; and | -
) . check for air leaks around windows and doors. -

4 \

- Analyze findings to determine appropriate low-cost/no-cost measures -
for immediate actlon and to identify capital cxpcndlturc measures for
further study. ‘

b4 t
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The Energy Audit Form can be used by the auditor or audit team to, deter-

\ mine which items and system components to review. It also recommends
s specific corrective measures. However, the ability of the audltor or audit

team to identify an energy consumption problem and determine appropri-

ate remedies will influence the potential benefits to bc derived from the

energy audit.

- o
< &
B

b. Technical Analysis >
To take advantage of every energy conservation opportumty, it will be
-»  necessary to make some capital expenditures. If the initial investment "’
. o for such measures can be recovered within five years, their implementa- B
tion should be seriously considered. A Téchnical Analysis (TA) should be
¢ conductéd prior to implementing any capital expehditure measures. The TA
will calculate costs, savings, and payback periods, allowing the.school district
. to establish priorities for implementing capital expepditure measures. A
’ Technical Analysis should be completed by a qualified architect or engineer
or by a certified Technical Assistance Analyst. A list of quahflcd analysts is
available from the Governor’s Energy Office.

12
«

.

v -]
» Technical analysis of capital investment measures should include, at a ‘
minimum s
\]

. - A complete inventory of energy-using equipment;
+ The energy budget for the building;
« The-current deviatiort from the energy budget; . i

. 1 + An estimate of fuel and cost savings that would result from imple-
) o menting the suggested changes; and
£} = »
- - An estimate of the capital investment required and the payback
periods for replacement or retrofit of equipment and other capital -
. investment options. .

:
' ~ . ~
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3. Assessment of Resources ' <. )

The district’s energy conservation potential depends upon the availability //
of resources to effectively implement the specific energy conservation - '
measures that are identified by the Energy Audit and Technical Analysis. :
The Energy Management Committee should make a complete evaluation of
the district’s resources that can be used to develop and implemént the energy
management plan. The committee should identify all available sources of .
funds, in-house expertise and manpower, and outside sources of assistance.
* Based on their findings, the Energy Management Committée should make

recommendations to the Superintendent and school board on funding ,

* requirements. The district’s budget should reflect these recommendations. T

-

a. District Resources

When evaluating the resources available to the district, the Energy Manage-
ment Committee should consider both financial and manpower resources.
The resources the district is able to commit to the energy management. .
. program will influence its ability to reduce energy consumption and control -, .
‘ costs. With proper planning, the need for financial resources can be minimized,
and in-house expertise and manpower can be utilized to produce j{’gnificmt
savings. - <

[ . -

It ma); he necessary to redirect school budget funds previously dedicated

to other projects to implement the plan. However, the Energy Management
< Committée should attempt to identify othier sources that can be used before
resorting to re-allocation. The financial assessment should review the current
amount budgeted for energy management.and conservation activities and
the amounts budgeted for utility expenses. By analyzing the projected A
expenditures for energy conservation activitics and utilities, the Energy
Management Committee can establish a recommended budget for energy
management cfforts, - . )

3

In-house expertise and manpower are significant resources available within
the school district. The school district possesses an often-overlooked wealth
‘ of talent and expertise that can be used to.solve energy*problems, For . .

. . example, industrial arts and vocational teacliers can design class projects to
. ’ s vy
implement some of the no-cost/low-cost m#asures.
s ! - P )
o @D@
- . .
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The Energy Management Committee should Qﬁdcr innovative approaches

to obtain the assistance of in-house manpower. Incentive programs can be

3 . very effective in promoting the involvement of district personnel in energy
conservation efforts, One type of incentive program to encourage teacher
participation is to provide in-service credit toward certification renewal for
certain activities relating both to the energy program and to their subject

. field. Another type of incentive mechanism is to offer a r&bate of monies

. saved at each school fatility to t'ﬁe{t individual school for use in its discretion-

ary budget. Both of these motivational techniques are discussed in detail

o later in this chapter. )

b. Outside Sources of Assistance v
In addition to resousces available within the district, the Energy Managemént
Committee must identify outside sources of assistance. Assistance is available
from community programs, utility companies, and state and-federal pro-

grams. '

. ) . ’ P
. . \ Utifity companies often have information, educational materials, and techni-
. cal expertise that can be useful in promoting and implcmentfrﬁ“{he energy
. management program. Most utilities have representatives who can provide ‘
information on the utility’s policies and procedures and assist the Energy
Management Committee by identifying efficient energy management
methods. The local utility should be contacted to determine what specific _
assistance they can provide. A list of utility contacts is provided in Appendix"
G. . : .

o )

/

~ Information and assistance are available from several agencies at the state
and federal levels. On the state level, the/Governor’s Energy Office provides
- assistance for energy management planning and energy education curriculum -
developnient. This office maintains current information on all aspects of
school energy management and has full-time staff available to assist school
districts with energy conservation and energy education efforts. For addi-
.o " tional information about the services available, see Chapter V or contact: .

\4‘ . | The Governor’s Energy Office

s - 301 Bryant Building ' -
1 Tallahasssee, Florida 32301
R -~ (904)488-2475

> -
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The Florida Department of Education, Office }ironmcntal Education,
provides assistance o school districts in the areas of energy edfication

available throug‘x this office, see Chapter V or contact: .
¢ ) ) . .
T ' Office of Environmental Education
. Department of Education . S s \

oo ™ Knott Building | o
— - Tallahassee, Florida 32301 ' .o
( (904)488-6547 oo
. . L}

The U.S. Department of Edugation, Energy and Education Action Center,
admainisters a program that provides technical assistance and information,
assists in the development of -currictlum: materials, supports in-service
“training, and identifies career and vocational ediication programs. This
_program engages a network of technical experts from various federal agencies,
universities, and private consultants. For more information contact:

Energy and Education Action Center ‘ .
Depaptment of Education .-
Rddm 1651, Donohoe Building

-400 6th Street, S.W.

Washington, D.C. 20202

(202)472-7777 ,
-

>~ Sources of funds for Energy Audits and 'Technical ;A.nalyscs must be caré--
fully analyzed. ’ :

.
- .
-

Two directions can be taken in addressing the funding issug. The school
district either can utilize its own funds and resources-or can seek funding
assistance from the National Energy Conservation Policy Act (NECPA).
NECPA is the only established grant program available for schools-to proceed
with more detailed analysis: This program provides 50/50 matching funds for
condyating enerdy audits, detailed technicalengineering studies, and the

3 4, »
installation®f enérgy conservation measures.

.

”
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and energy management planning. For more information on the services 7

c. So}xrcq of Funding . - M\
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Partxcrpanon in th,c NEGPA progras offers thﬁbc{ncflts o,{ direct fundmg

4.""

<

.-

A

-

to proceéd with esiergy apalysis and conservation measures. The program
parameters’ should be:zeviewed in detail and compated with the benefits

of usirig district funds and. manpowér Spccxfic internad district factors,
.~ such aswayailability. df in-house gxpertise and, the structure of the district’s
N budgct, will haVe a béari g on the dccxsxon to apply fqr a NEGPA grant. In
general, the prospects for the dlstnct to receive funds to implement energy.
. cetiservation measures and the contintied availability of funds from this
progrg:m, will determine the advisability of participation in th¢"NEGPA.
prog dures, for Engrgy Audits and Technical Analysis. The Governor’s..
Ene?gy Office cn'CQurages‘ all school dlstncts to. consxder partxmpanon in this

program. . "‘;.' ”
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T hc &EPCA program, commonly callcd thc Instltutlonal Buﬁdmg Grant
Program (IBGP) 1s dmdcd»mto two mair phascs

.
¢

.:«-‘

Phasc I--Ptk:hmmary Encrgy Aﬁd’lt (PEA) a,nd Encrgy Audn jEA),

Thc Prchmma\;y‘ Er)ergy Audlt isa data«collectmg activity used to ¢

dctcrmme thc pvcrall

chd'uctcd by, in-house staff. The Building Profile Eorm™(Appéndix A)_

Ty profﬂe for the building; the dadit can be

‘.'_ clbsgly parallcls the data contained in the NEPCA
Audit arfd provides all pcrtmcnt mfor’manon for

\

‘NE,PCA form

t

? y .".i“‘q. .

' ,The Encrgy Audlt isva more dbtaﬂcd cxammanon g_{ the
. and thet cncrg‘y-usmg systems. Encrgy Audits acceptable ur
L IBGPﬂmust be conducted by a state-certified Efiergy Auditor, Matching

_ funds, upto §450 per bmldmg, are available to'pay for Energy Audits, ’

%
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buirdmg
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A Tist.of certified Energy Audltors ~ls availatle from the Goveriidt’ s‘

Encrgy Offlcc.

I’hase II-"I‘cchnical Assmtancc Program (TAP) and Enctgy?ldnser»a P
vatxon Medsutes (E(:Ms)

The chhﬁigal Assistance Program ita dctmﬁ:d engmccrihg anafysm. of
the‘building and its encrgy-use. This analysis rest
réport estinrating the-cost of applicable buﬂdmg
installation of new equipmgnt rcchmcndedv in the Energy Audit: Thc -

I"'

.

.

.’.T

\ ° "

uits in 4 detailed (/
nidnfxcatxons and

TAP must be performed by a licensed cngmccr or archltcct who'has |

Been certified by the sfate. A list of ccrtxfmd engineérs and arclntccts -

is available from the Governor’s Energy Office. All applications |

' for matchmg TAP funds wﬂl be tankcd-accbrdmg to the state plan

1
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.Funds will be awarded according to the state’s ranking procedures
until federal funds are exhausted. -
The Energy Conservation Measures .(ECM) phase includes the design,
purchase, and installation of materials and equipment that will reduce
energy consumption or substitute an alternative energy source. Appli-
cations for ECMs will be ranked according to the state plan, and funds
. will be awarded in the same manner as TAP funds. ;e

The Technical Assistanice Program (TAP) and Energy Conservatioti Measures
(ECM) are subject to fundipg cycles established by the federal government.
While the future of this program is not known as af this writing, it is expected
that additional funding cycles will be scheduled. Sthool districts are advnscd
to keep informed regarding thCdates and amounts of fundmg available in -
future funding cycles. (

In contrast to TAPs and ECMs Energy Audits ar} funided mdcpcndcntly of
the funding cycles. This means the EA funds are ayailable on an as-submitted
basis, as long as funds are avaxlablc School districts should uullzc the avail-
able EA funds and keep abreast of changes in the funding requirement for
possible inclusion of local jovernment facilities for TAP and ECM momcs

" EA, TAP and ECM grant awards are based on a Q4
" federaf) funds. In hardship cases, additional fedesaf
of the cost) can be awarded. Thqhardshnp must be documented and evalu-

ated to determine the amount 6f hardshnp funds for which a facxhty is

eligible.
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Apphcaﬁon for pafncxpatlo in the NECPA prograry can be made through
"~ the Govemnor’s EnergyOffice. Grant gpplxcatlons are received, evaluated
and awarded in accordanc¢ with thc state program. TAPs and ECMs are

. The Goverpor’s Energy Office . ‘ .

T 301 Bryanf Building - T '

g Tallahassep, Florida 32801 = ° = « S - )
(904]48856764, ‘ - ' L

state and federal agencx . One source of additiona gtants for school energy . :
conscrvatxon is throu‘gh ¢ State Dcpartmcnt of ducatlon, Offxcc of .

schools, and individual teachers for the dcvclopmcnt of cnefgy education
" and conservation progr, s:*me—grants are available to school districts apd -
to iﬁaividual schools d tcachcrs. More mformatlon on°th1s program,

.
. .
. .
. . .
- \
. Lo
.’ . . D .

- - OfF ee of Envn'onmcnta} _Educa}ion . , Lt
partment of Education . ¢ .o - L _
/knott Building S R e T N
R Tallahassee, Florida 32301 -~ . -~ -+ . = A S
(904)488 6547° . R
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Once the potcnmd for energy conscrvatxorr l}as been dctcrmmcd the _mcthods : )
for dctaxlcd chergy..analysis have béen'studied, 4nd the avaxlablhty of re. a .
sources has begn assessed, the energy management plan can be developed. '
.The cnergy-nranigement plan will provide a. blucprmt to gy_tdc ehergy |

_management cfforts i the schools and in district of fxEcs This bqupnnt wxll .

_ mcludc‘ S LT e ‘- T T S S -
C A rcaffxrmatwn of comtmtmcnt to cncrgy conservatxon and the
. d‘ stnct s goaHo n:ducc cnergy consumptxon' S G -" .

S « s

A s(atcrncnt of support for cfforts to xmplcmem ’thc 1tcms in thc o e
. Immediate Action Checkdists and. to cxpand othcr ‘ongding cncrgy e T,
o managcmcnt cffertsmthe.school%, e T g e e
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. Pohcy directives and guidelines to insure cncrgy-cfﬁcxcnt operating
procedures in transportation, procurcmcnt and facxhty utilization;

. A pnormzatxon and schcdulmg of facﬂmcyfor detailed energy analysis *
.(EA and TA);and .

- A reporting and monitoring mechanism.

Together, these items will constitute the district’s plan for meeting the
energy goal and reducing energy costs. The district’s energy conservation
goal provides the needed foundation for plan implementation. The level of
commitment given to the plan is directly related to the prospects for savings.
The original mission.statement, with ¢he established goal, should be included
in the plan to reaffirm this commitment, ‘

]

The operating procedures in the arcas of transportation, procurement,
and facility utilization must be carefully reviewed and the suggestions
included in Chapter III should be considered. The development of policy
directives and guidelines to address-operating procedures tust be included
in the plan. Given the nature of issues to be addressed, the District Superin-
tendent, school principals, and #8p administrators should be involved in the
analysis of all opcrating pfécedures. THe district may elect to assign the
responsibility for reviewing current procedures and for developing recom-
mendations for specific policy directives and guidelines to the Energy
Management Committee. Whatever method is employed to review operating -
procedures, the analysis must be thorough and the rcsultmg policy directives
and guidelines must be explicit. - .

‘
The plan cannot wait for the detailed energy analyses (EAs and TAs) to be
completed. Instead, the energy management plan should éstablish priorities
and a schedule for detailed energy analyses of facilities based on an evaluation
of prcscnt consumption patterns and availabléresources. The schedule for
completion of Encrgy Audits wﬂLhclp determine the implemigntation
process. Through continuous momtormg and evaluation, the process of
undertaking EAs and TAs will be reassessed. :

.
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The plan must provide a reporting mechanism to facilitate evaluation.
The feporting mechanism must provide for both the upward and the down-
ward flow of information. The district office usually receives all utility
bills and controls budgeting for energy use, without much involvement by

. the schools themselves. Therefore, the plan must provide some mechanism -

to insure that the principals and the Energy Management Teams receive
information on the facility’s energy budget and monthly consumption.
This information will provide immediate feedback to the schools concern-
ing the effectiveness of their energy management efforts. !

. The energy management plan must also provide a reporting mechanism to
" insure that the Ehergy Management Coordinator receives sufficient informa-

tion about each individual school to evaluate the effectiveness of the plan.

The reporting system adopted by the district in its energy management plan

should provide a direct flow of information from the Energy Management ) .
Coordinator to the Energy Management Teams and then back. This structure

will allow the Energy Management Coordinator to collect, review, and -

prepare al] the necessary forms at the district level and then distribute the

appropriate data back to each school facility.. The Energy Management

Teams can then review and verify the data‘covering their facilities and use

the information to increase the effectiveness of their programs. The reporting o
mechanism established in the plan should bc made mandatory by the Super- | ' .
intendent and School Board.

The exact rcportmg procedurcs and forms can vary, but should include at
a minimum? . .
- A detailed ac;obunting of the energy consumed at a,facility by fuel ¢
type, on a monthly basis;
o B

- A compa}iso'n of monthlyenergy consumption at each facility with
the ptevious y'ear’s consumption for that month (from Building Profile

Form); . /

- A calculation of energy savings at each facility, as compared to the
previous year’s consumption for that month, in total BTUs, dollarsand . T

g percent decrease (from Buxldmg Profile Form);
i - A graphlc deplctlon h{ the cxfergy consumed at each facility for the /
i months of the current ycara'ﬁl total BTUs and dollars; and
+ A monthly, narrative status report on current energy conservation
b - efforts at each facility. - w BN ’
; ) ’ T ’ ‘
- 8 .
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The ols-should receive tive reports on their facilities and a copy of
the district report. Accurate reporting is essential if the plan is to be success-
+ ful. With accurate data and information, the plan can be fine-tuned to

préduce even greater savings. .
»

B. ADOPTING THE ENERGY MANAGEMENT PLAN

Once the energy management plan has been developed, it must be adopted by
the school board and'superintendent. The adoptxon process should provide
for input and possible modification to the plan prior to formial adoptlon

The degree of additional input at this point can vary, but should include
comments from the Superintendent and school board along with final input _
from the Energy Management Committee, the Energy Management Teams

, and the public. The procedure for obtaining and refining those comments

should be coordinated by the Energy Management Committee at the district _

level and the Energy Management Teams at the school level. The possibility
of holding a special meeting of the school board to solicit comments may
be considered. . e
The enefgy management®plan, after, it is rcfmcd will then be presented
to the sehool board for final review and approval Once adgpted by the”
school board, the plan wilkguide the district’s energy COnscrvatlon cffo;ts A
good plan will provide the followmg

- Acknowlcdgement and endorsement of all energy conservation activi-

tics currently undcrway in the district;
[ ] »
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.

Formal adoption of all‘policics and procedures intended to reduce
energy consumption and promote energy efficiency in the school
, district’s operating procédures; ’

Prioritization and schcdulmg of facilities for further epergy analysxs
— T(Erergy Audits and Technical Analysxs) and ) N

~

. Estabhshmcnt of rcportmg requirements and a monitoring network to
provide $or periodic revision and updating of the plan.

C. TAKING ACTION
While the adopted energy management p}ﬁn represents a sigm'ficant effort,

the district’s energy cost will not be reduced if the plan is not actively
nnplcmcntcd Implementation will require the involvement of all segments

of the school district, led by a reaffirmation of commitment by the school
board and top administrators. The plan and its provisions must be promoted
to ensure that all segments of the district are familiar with the plan, why it .
will be implemented and what their responsxblhtles are. The policies and -
guidelines for increasing the energy efficiericy of the district’s operatmg ‘
progedures should be communicated throughout the district by the Energy
Management Committee and the Energy Management Teams.

Combined with previous efforts, and the implementation of the items on

the Immediate Action Checklists, the adoption of policies and guidelines
reldting to transportation, procurement, and facility utilization will establish

the formal energy management effort at each school. Low-cost/no-cost recom-
mendations resulting from Energy Audits must be incorporated into each
.school’s program as the audits are completed. The capital expendlture >
measures that the district decides to implement after a Technigcal Analysis |
will represent a furthier refinement of already well-established disgrict and

“school energy management programs. The school board and Superintendent,

with the assistance of the Energy Management Coordinator, must assume a
leading role in promoting the dlstrlct s plan and'its gnplcmentation through-
out the' dlsfrlct. ’

»
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1. Promoting the Plan

The effort to change attifudes and habits will require an effective public
relations program. The distzict’s public relations program should seck to
. direct many different interegts toward a common goal of energy efficiency
by producing energy awartness in each individual and group. If the public
relations effort is lacking, both the school system personnel and the public
will focus on the perceived inconveniences, rather than the benefits that
result from effective energy management.

The goal of the energy management program and the effect that attaining
- this goal will have on the school district’s budget must be clear to everyone -
involved. The responsibilities of each constituent group must be shown as

.part of the overall effort. Inmatmg a trammg program can facilitate this
undcrstandmg 7 *

is a form of motivation that produces involvement to achieve the desired
goal and, at the same time, produces an interest in the effort. Providing
in-service credits is an excellent method of crcatmg mvolvemcnt and partici-
patlon in the trammg programs..
The School Flag Awards Program provides another resource for promoting
the school district’s program. Under this program, administered by the
Governor’s Encrgy Office as part of th§ “Save It, Florida” campaign, school
districts with established energy management programs and energy consump-
tion reporting mechanisms are eligible to receive two “Save It” flags for their
dustrict. The first flag is flown at the district office building and the second
flag is pcrlodlcally rotated among ‘schools in the district based on the effec-
tiveness of their energy management efforts as determined by the district.
Flying the flags symbolizes the energy managcmcnt efforts to people in"the
school systemand the public. Participation in the Schéol Flag Awards Program ‘
* signifies that the school district is acting responsibly to rcducc energy
consumptlon . . , /

. ° ;—-/
,'Trammg can play an important role in producmg acceptance of the plan it /
. and'determining the effectiveness with which it'is implemented. Training ’ ’ ’5
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" personnel to insure effective xmplementatlon /

A .

.Another excellent method for promoting the plan'is to esta;.')li_sﬁ a rebate

mechanism that returns a percentage of the energy dolars saved to the
school. Under this system, the principal of the school receives a portion of
the savings resulting from his school’s conservation efforts in the form of a
rebate for use in the school’s discretionary budget. This money can then be
used to purchase extra hooks, provide for additional teacher’s aides, or for
‘other school-related needs. The criteria and procedures for using a mecha-
nism such as this should be developed by.the Energy Management Committee
and approved by the school board and Superintendent. Once approvcd the
Energy Management Coordinator can administer thexebate in accordance
with the energy use data collection activities. This miethod of creating
involvement, parncxpatlon and enthusiasm in a school district plan has met
with tremendous success in several schiool districts and should be considered-
when cvaluatmg resodrces and motlvatlonal techniques.

If the district elects to incorporate an incentive rebate mechanism to reward
schools for energy-saving efforts, an.accurate reporting system is needed. The
rebate program should be established: as part of the reporting system. It
should be based on a percentage of cncrgy dollars saved as determined by
school board policy. g

2. Modifying Op.crat'in‘g Procedures -

- ¢

Operating procedures should be modified in accordance with the recommen-
dations of the plan. The Energy Management Committee should také the
responsibility for clarifying and expanding the policies and guidelines of the
plan. Each area should be addressed independently, and workshops held for
the appropriate personnel. Based on the results of these workshops, the
committce} should develop an expanded set of implementation guidelines
for preséntation to the Superintendent, who is ultimately charged with
1mplemcntatlon of the plan, Once adopted, these guidelines should be
used to redirect the activities of all operational personnel and to reorient -
facility utilization procedures throughout the distrtct. The Energy Manage-
ment Committee and Teams must work dxrectl)/ with the key operatlonal

. ) R .
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3. Refining School Energy Management Efforts

The energy management efforts coordmated by the Encrgy Management
Teams at the individual schools are to be refined.and expanded to address
the plan’s policies and guldclch r district operating procedures. Although
csscntlally a central district activity, the new policies and guidelines for
transportation and px‘ocugcmcnt will require input | from the schools to be -
effectively lmplcmcnted

~ While the Energy Management Committee’s implementation guldclmes will
provide general direction, the Energy Management Teams and the occupants
of the individual schools must develop and adopt specific procedures to
address their particular cirtumstances. Other than sl;x:f of the major capital
expenditure meagyres, encx’gy-cfflmcnt facility utilization procedures can
have the most significant impact on the reduction of energy costs. As noted
préviously, hours of operation and the use of space during these hours have a
significant impact on energy consumption. )

. . -
a 9 — 4

The school energy management efforts’represent the implementation of
district-wide policjes and guidelines within the context of the particular ¥
circumstances at each facility. The dist¥ict-wide goal adopted by the school )
board must direct each school’s energy rhanagement efforts. The policies and
guidelinies refined. by the district’s Epergy Management Cogmittée will
provide direction to the schools for meeting the district goal: .

¢ .
‘4. Implcmcnting Selected Energy Audits/Technical Analysés
After the fac;lmcs to be audxtcd have been selected, Energy Audit teams
must be selected. Every mcm’ocr of the Encrgy Audit Team should be
familiar with the auditing prcess and possess the necessary skllls to effec- .,
’ tlvcly complctc the audit. ‘

N

Each team should include two to fwc members. Potential team members

.ijclude: an engineer or energy audxtor the Energy %}nagemcnt Coordinator;”
J;rcscntatxvcs of the facility’s Energy Manageme Jm and the Building

Superintendent. Every team member should be familiaf with the Building
Profilé Data, the Energy Audit Form, and the contents of Chapter II}\

\
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The completed Energy Auditfora facility will provide a set of recommended .

low-costfno-cost measurés for implementation and an identification of
capital expenditure measures for further réview. The audit team should

.’report the recommended low-cost/no-cost measures to the principal for

immediate incorporation into the school’s energy management program. The
capital expenditure measures identified by the Energy Audit should be
reviewed by the Energy Management Coordinator and presented to the
Supcnntcndent After the Energy Audits have been comple‘tcd the Superin-
tendent and Energy Management Committee must determine whether to
conduct a Technical Analysis for identified capltal expenditure measures or to
perform additional- Energy Audits. The dhtrict might choose to audit the
highest priority facilities before undertaking Téchnical Analyses or imple-
menting capital éxpenditure measures. The avadablhty of resources will be a
dctcrmmmg factor

Implementation of the low-cost/no-cost measures identified by the Energy
Audits will erthance school energy management efforts and assist the district
in reaching it®goal. The Energy Audits, Technical Analyscs, and capital
expenditure measures should be implemented according to the priority
schedule established in the plan. Through continuous monitoring of the
district and school level energy management efforts, the Energy Management

- Committee can determine the effectiveness of ongoing actions and suggest

possible changes to the energy management plan. . T
D. MONITORING AND EVALUATION . o ‘

The'en rgy management plan implemented by the school district and the
individual schools was designed to reduce energy consumption in accordance

“with the goal set by the Energy Managément Committee. The effectiveness

of the measures in addressing the desired reduction of energy consumption
must be evaluated; A process of continuous monitoring of energy consump-
tion during the program is required to evaluate the success of the plan and

. to identify changes that might be required to reach the goal.

The mgnitoring: and evaluation procedures $hust be designed to provide

timely data to the Energy Management Coordinator. The Coordinator should
report this data to the Energy Management Committee and major decision- -
makers concerning the effectiveness of the energy managément plan and

its impleinentation. Each Encrgy Ma-nagement Team or principal should

.x"
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appoint an individual to monitor the specific activities and measures imple-
mented at their facility. The data provided by the plan’s reporting mecha-
nism will allow individual schools to evaluate their efforts and, after being
consolidated with data from other facilities, will provide necessary informa-
tion for the central district to evaluate the district-wide pragram’s effective-
ness in meeting the goal. ' .
The data collection process is essential to the continued opération of the 0
. program. Every district should establish mandatory reporting require-

ments for each school. The data collected should be accurate and complete. : <
All data should be analyzed by the Energy Management Coordinator in

order to evaluate the progress made at each facility and in the district

as a whole. The Coordinator’s analysis should be reported to the Superin-

tendent and the school principals on a regulat basis. The coordinator’s

reports should include a comparison of energy consumption for the reporting -
period to the EUI for the same period in the previous year. With this infor-

mation, the ¢ffectiveness of the conservation effort at each school, and in

the disttict as a whole, can be evaluated. . s

The monitoring and ¢valuation process must be continuous. While thé new
. operating procedures and scheduled Energy Audits are uhderway, the
monitoring and evaluation will provide a determination of whether the
goal is being met and if changes are warranted, From this determination, \
the district’s plan can be periodically updated, allowing the full potential ' nY
for energy conscrvation to be realized. _ |
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CHAPTER V
. s hd \,/
ENERGY EDUCATION - ‘ "
Preparing students to meet the challenge of changing energy realities requires
the concerted efforts of every educator. Our society’s energy consumption
habits were developed whenf{fuel was inexpensive and s\cem-izllgly plentiful.
2 The new energy realities of higher costs and dwindling resgrves dictate a -
change in our old habits. Thidchange will require that our youth be préepared
to respond to the new energy Yealities. Energy education must be a major ¥
concern of every educator. o <«
,  The magnitude of the energy problems confronting society tends to generate
a feeling of helplessness in most people. Thie problems seem to be so large . .
and complex as to be beyond control. A common response is to look to -
\ government, business, and science to produce a technological solution.
While the efforts of these institutions are necessary,-it is equally important _ .
that individual citizeng be aware of the measures thiggiin implement tg,deal !
with the day-to-day effects of thé energy sityation. If citizens are td take e
. effective action, they must recognize the limitations of institutions and take :
. ' individual rc§pon§jbility to prepare themselves for changes in energy supplies’ .
and prices, and the resulting changes in life-style. Students must be prepared . ~

.
~ ~\ @

to actively and responsibly address théir energy future.

Today’s students will be called upon to find solutionsto the énergy probleni.
They must be provided the educational background rfeeded to meet this chal;
lenge. The complexity of energy issues requires that energy education be in-

© corporated into every discipline. The past cannot be changed, but the present
and future can. ) ’

A. COMPONENTS OF AN ENERGY EDUCATION PROGRAM T

ﬁ\\n ongoing energy education program will greatly assist the diftvict and the
in%'xvidual schools in their energy management-efforts. Similarly, the district-
widk energy management program and, the specific efforts at the school will

provide a forum to expand energy lcdu;cation_--by dcmoﬁstration._ A

A
R ' AN
* Thespurpose of ¢nergy education is to'help people to understand basic
energy concepts and give them the-ability to make informed decisions
e regarding energy utilization. The following five objectives are components '
. of an energy education program that vyould meet this general goal: et
: ! e
o n
o . v




\’j ”

1. To'enable people to understand the nature and importance of
energy. ¢

Energy forms (heat, light, and motion) and states (potential and
kinetic);

Energy sources (depletable and rcncwablc):;

*
Energy uses; and i ’

1
+ -+ Energy flows (extraction, distribution, use, and dispersal).

2.~ To provide information about changing supply and demand factors
for various energy sources.

. Historical trends; : \/(

Present conditions; -
Future possibilities; and‘
Mathematical implications of growth. 1,

\
3. To prepare people to consider the individual and societal implications
of different energy sourcesat thelocal, regional, national and interna-
tional levels.

Economic implications:

* Suﬁply, demand, and price of encrgy and other related goods
and services. o

~

* Emplo'ymc"nt ramificat)ions. )
L}

« Political‘implications: .

LY i

* Domestic.

* International.

* National sccurity. oo
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Social/lifestyle implications for various sectors of society.

- - Environmental/ecological impacts.

Scientific and technological considerations, including production
system options' (centralized and decentralized, renewable and
. non-renewable). - .

'4. To prdvide information about conservation.
< . ’
Rationale for conservation.

Conservation techniques.

5. To prepare people to make personal and societal dccjsions related to
energy supply disruption. '

Age pBA AIMAA A\ MY

Career. “ o c .

-~

Consumer. :
Environmentaly
Political. / .

A comprehensive energy education program cofitains numerous interrelated
components that can be introduced as basic concepts and carried to increasing
levels of complexity. While energy concepts can be taught in specialized
courses, it is not necessary to jsolate energy education as a separate discipline.
Instead, it can be integrated into a wide range of existing subjects at all grade
levels. The important consideration is that students develop competencies
associated with the above list of objectives, régardless of instructional

, organization. - ] ' ' .

B. HOW TO DEVELOP AN ENERGY EDUCATION PROGRAM

41' he first step toward establishing an effective energy education program
is an assessment of current efforts, This assessment should provide a.
clear understanding of the current status of the school’s energy education
program and should reveal the nature of the actiorts that must be under-
taken to address the five objectives of an cffccuvc energy education progtam.
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Such an assessment will require a cargeful feview of established curriculum . .
‘ and an analysis of the efforts of individual teachers. i y
N l . »

<

e

With a clear understanding of the status of eneggy education, efforts to
initiate a comprehensive program( kan begin. While the nature of actions .
. to be undertaken to provide an effective program will vary from school to

. school, the followmg list provides guidance on specific actions that should be

o o

—

2.

3.7

4.

5.

) 7.

8.

-

9.

. 10, Establish specific ;:xcrciscs for students, such as:

incorporated: . o

- v

Develop a good teacher in-service program in energy education.

Establish a faculty committee to incorporate energy into the curricu-
lum.

® . é .
- .
- .

*"Develop a source book or list of lqcal organizations or mstltutlons‘
providing free technical assistance.
* = x>
Develop .a source book or list of available instructional matcrialsggid
sources of funding for energy education activities.

Develop a system or committee to assist in obtaining funds for )
energy education activities, . . .

Provide samples of available instructjonal matcrlals in a central loca-

.

tioh. ’
Develop a mechanism for communicating energy education efforts
to faculty, students and their families.

0y

Establish a program to educate faculty and students as to the energy
"-systems used insyour school. X

Consider energy conservation in the delivery of instructional programs
and extracurricular activities.”

Ls

¥
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, « Conducting an energy survey of a school building; " -

+ Staging an Energy Fair for the school and community;-

-~
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Conducting a poster contest;

N

f

. Staging a school-wide Energy chic;

Constructing/solar projects, such as cookers, greenhouses, and

other devices; »

. Fornﬂng a Stident Energy Speaker’s Burcau/Debate Club;
Conducting field trips to energy production/distribution plants;
Conducting Student Home Energy Audits;

Having students contribute energy articles to school/community
newspapers;

Having students design plays, puppgt shows, role playing and
media presentations; .

Having students investigate local energy issues/concerns;

Having students research historical pattetns of cncréy use;

sentations of the school’s energy consumption patterns;

Analyzing the energy consumption of various stcp\s"_l'n food pro-
cessing and preparation .
Analyzing gasoline consumption in school and/Komc transporta-
tion patterns; and i on

ot

Having students design cn'crgy-cfficicnt,schools/homcs, utilizing

alternative sources of energy.

{ e

These activities can be the basis for development of an energy education
program. Since each school has its own particular set of circumstances

and in-house expertise, the programs at each school should be expanded
to address existing circumstances and to capitalize on availabl:ststisc.

* bar
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" ‘Using math and art classes to design and construct graphical repre-




y . C. SOURCES OF ASSISTANCE S ' <
, In dcvclopmg their energy education programs, school districts should
review the efforts of other districts. Many school districts in the state have
already established effective programs that can provide guldancc and direct
. assistance. Reviewing the efforts of other districts at the outset of developing
an energy education program can facilitate program development and
" increase the dissemination of creative approaches.

An Energy Ma,nagi:mcgt Coordinator and an Energy Education Curriculum
Coordinator have been appointed in each school district, establishing a net-
work of energy contacts throughout the state. Ongoing communication
betwedn these individuals has been established and promoted through the
" \ - cfforts of the Governor’s Energy Office and 'the Florida Department of
"' Education. The office of Envifonmental Education has a field staff that

maintaips continuous communication with these contacts. The expertise of
L the energy education coordinators should be utilized in the development
‘ of the district’s energy education program. ‘ '

Over the past few years, the Governor’s Energy Office and the Department : .
- of Education, Office of Envirbonmental Education, have worked closely

1Y
¢ with the representatives from the school districts and other individuals
and groups to develop instructional materials, a series of curriculum guides
,and the Florida Master Plan and Action Guide for Energy Educatign, These
miterials have been developed and distribited at workshqps conducted
throughout the state. They are available £ree to school districts from:
4 v .
. ' Office of Environmental Education
)} Department of Education ‘ ~ 0 )
Knott Building :
Tallahassee; Florida 32301 ' N
(904)488.6547 ) I
. \ Governor’s Energy Office o v
’ 301 Bryant Building :

Tallahassee, Fiorida 32301

“ (904)488-6143

i A series of teachers’ guides entitled Energy and My Environment for teachers

in Kindergarten through Grade 12 are among the Wonal materials
_ developed for use in Florida’s schools. These guides designed to increase
~ energy awareness and teach specific skills in relation to energy conservation.
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The seven concepts covered at each grade level include:
1. Energy is the ability to dogwork;

%, Energy comes in many forms; Q . o ¢

<
Nad .

3. Enerﬁgfcan be changed from one form to another;

4. The sun is the earth’s chicf source of radiant energy;

5. Pcoprc use energy to satisfy their needs; 1
. s

6. Energy supplies are limited; and

7. Living things are interdependent with one anoth'er and their environ-
ient. z - -
' .
There are three lesson outlines covering each of these topics, for each grade
level covered in the curriculum guide. These lesson ontlines are excellent |
"+ starting point for exploring the subject matter. The teacher may, after using .
. these lessons, develop more lessons and activities, using the outlines as a

guide. \

’ -

. Supplemental energy education materials have been developed {"r use in

" conjunction with the Energy and My Environment teaching guides. An
e abstracts booklet available from the Office of Environmental Education
and the Governor’s Energy Office lists and describes many of these materials.

Addtional energy education curriculum 'maitcrials can be obtained from:
u.s. Dcpartmcnt of Energy . .
Q Technical'Information Center
P.O. Box 62
Oak Ridge, Tennessee 37830

Florida Solar Entc'rgy Center
. 300 State Road 401 :
R Cape Canavcral F]onda 82920 )
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National Science Teacher’s Association
1742 Connecticut Avenue, N.W.{
Washlngton D C 20009

PR Division of Voca;xonal Educatlon of the Florida Dcpartmcnt of Educa-
tion is developing new energ\gducation materials for use in cstabhshcd
courses. New cargers and jobs in ¢hergy dictate that the vocational- techni-
cal schools bégin training programs to fill ﬂ{ need for pcrsonnch_r_lll
those posmons

D. COORDINATING ENERGY EDUCATION AND ENERGY
MANAGEMENT

»

a

The dlstrlct s energy -education and energy management efforts should be
coordinated. The energy education program provides the awareness and
undcrstandmg of energy issues essential for effective unplcmcntatlon of

an energy management program. Conversely, the cncrgymanagcmcnt program
conducted _by the school district provxdcs a specific resource to demon-
strate energy issues. While the energy, management program outlined in
this handbook includes the direct involvement of teachers and students,
the energy education program must provide the training necessary for their
acceptangce and successful implementation..Jhe superintendent and principals '
must chsure that these two efforts are complementary. When energy manage-

ment and energy education are well integrated, schools save dollars and

students learn that saving energy makes sense. ) ?
»
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EMERGENCY CONTINGENCY PLAN{NVG

Florida is f)articularlyyulncrablc to energy emergencies because most of
the state’s energy needs come from sources outside the.state. If energy
supplies were interrupted or cut back substantially, the “normal” services
schools provide may nced to be curtailed. This curtailment of services

might be in response to the limited availability of fuel, accompanying higher
fuel costs and the inevitable higher cost of, other goods and services. v
In the cvent of an energy emergency, schools might also be expected to
assist the community in coping with the emergency. Schools have tradition-
ally bees important community resources in time of crisis, being used for
emergency shelters or communication centers. ., / .
The best time to ad}%s\s\cmcrgcncy planning is before the situation occurs,
not duridg the emergency. ®he term “EmergencyAlanning” implies the .
projection of various scenarios and the development of contingency plans to
cope with probable ‘conditions. By’ examining optians ahead of time, in

« efficient and effective response to the emergency can be developed. Imple-
menting an.cffective planning process for addressing potential problems is
what contingency planning is all about. In essence, the basis for the plan is:
“If this type, of emergengy-ccurs, these actions will take place.”

The purpose of this chapter is to provide an understanding of the actions .o
~

that must be taken to develop and implement a district plan and to outline
some of the considerations that should be incorporated into the school
emergency contingency plan. It is important to fgr;na.lly adopt a plan of
action that incorporates the specific actions to take in a given emergency —
situation. In this way, the school system will be prepared to respond quicklyi g
and effectively to the emergency situation when it arises. Minimizing disrup-
tion and maximizing available resources are key objectives and behefits of

the emergency contingency Planning process.

A. DEVELOPING A PLAN

As in the development of the district’s ongoing ;:ncrgy management cfforts,

the request for development of an emergency contingency plan for the
«school district must be initiated and supported by the school board. The

method for developing and adopting the plan once the commitment is made

-
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by the board can vary, but should always be based on efforts to address

specific direction from the school board to provide“a.course of action

that can be implemented readily if an emergency arises. The Energy Manage-

ment Committee, in coordination with the established Energy Managemént

. - . Teams, should be charged with development of the contingency plan. The

- school board and top administrators should provide continuous feedback

N in the plan’s formulation and should act to approve the plan. The develop-

’ ment 6f this plan should be a responsibility of the Encrgy Management

Coordinator. . B
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Development of the emergency contingency plan should consist of a logxcal .
e h sequence of steps that build on one another. 4
N . . : -
‘ 1. Identifying the Problem
=~ . . Plan development begins with cxploratxon arld idettification of options |

available to det with the varying types of energy shortages; for planning

purposes; multi-level or phased scenarios should lg)( examined. For example,
the first level could be a moderate energy emergency that would be a shortage . :
in which energy supplies would be cut to a degree that would disrupt normal | .
operation, but not severely restrict the district’s ability to continue most of
its important activities. The sccond level would be-a serious energy emer-
gency, a situation ‘where a severe shortage or interruiption of the energy
supply would result in disruption .of normal activities.
Planning f6rand monitoring ihz’cncrgy situation will allow the development
of the most appropriate set of responses to an anticipaeg set of emergency Lo
conditions. By asking questions such as, How would an energy emergency '
affect our school system? and What gctions would we talgrtﬁlyopc with ‘
the emergency?, you will begin to establish the framewo hich to
» " build an effective plan.

L") 2. Evaluating Current Gonditions : , o '

In order to determine the most appropriate actions in an energy emergency,
an assessment of those current conditions that would be affected by a .
curtailment of energy supplies needs to be undertaken. This assessment
should include an evaluation of

—

> » Fuel use pattern by end use, storage capacity, inventories, suppliers,
’ - and fuel type; .

- - . .

\__ i 6021 .
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e Exxstmg emergency plans, mcludmg city, county, statc prlvatc\busmcss .
and utilities as they relate to the school system, utilities and- public

. transportatlon, and ,
" ‘ oue ka
.+ The school system’s legal authority and responsibilities as thcy mxght
* ¢ relate: Lo energy emergency- situations. k

If fuel resérves are mamtamcd at fairly high levels, it may be possible to
P cushion thie fmpact of a fuel shortage. If the district’s storage facilities arg
- ot very large, adding more capacity shouldfbc considered.

Fuel storage capacxty should be considered during the planmng process inx |
.. order to determine how well the district can cope with a serious shortfall. !

f . -ﬁb

Alternate suppllcrs should be located, and the necessary atrangements madc
~to purchase any additional quantities of fuel should the normal suppliers not \::/
be able to deliver all the fuel needed. ' ) '

3. Developing Appropriate Measures T ) ‘ . 7

v
. . Once the district has analyzed the potential implicatio}ns of a fuel s}%‘r'tage
: . on its ability to maintain opcratxons, the next step is to devclop and select
the specific measures to implement in an energy emergency. These measfires B v
should be developed according to the specific set of conditions existing in »

the school district. Each measure considered should be eva.luatcd in tcrms of:
-—

. \

N . The impact of cach measure on the school system;

"Projected energy savings; .
Monetary, student, and convenience costs;
—

Public acceptance; oo " WA P

Vd ™~ I'4 /
Funding and budget considerations; and |
A i .

\,
\

\ )

Legal implicattons. . .
’ . \ ‘ -
The mecasures considered sholuld address the policies and programs of the _ { ’
district’s schools concerning the following activities/services: .
= - ' .

.. On-site food preparation; ' _ v

ERIC - -~ :
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. Athletics and other extracurricular activities; - .
. * . N ) R ’

Heating and cooting;

/ . b
. - Transportation; . p ' . ¢

~.
+ Adult education and 7omm,unit§/ programs;

(.

~ . ~e

does not cover cvcry possikle action, it does provide a basis for determination
of measures to be incorporated in the district-plan. The district should also . .
incorpowate other possible measurés that address its phrticulas needs in tie
event of a fuel shortage.” » -

. .‘..-» »
f 4. Concept of O,pé’gtion S

9 .

. § ~ .
If aplanis to work cfﬁctwcly in the eveilt of an actual energy cmcrgcncy, ~ ‘
it must provide for the acfions Jg\cccssary to implement the measures in - /
- the s¢hool system organizational structure. This means consxdcratlon of

~

the followmg questions: . . .

. - Who_will do what? v .

\ -
1 -

-, Who has authority to select and ‘direct the implementation of ¢
measures?, and . o v s

LXY . 1
. -

. What is the chain of command, both within th county asawholeand W\
w1tbm thc school system? . ¥ , ' o

N

.
- . s
.

" These qucstlons need to be answcrcd and ‘the actions'expected of each .
group need to be clearly outlined and aCCcptcd well before any enefgy , - K
cmcrgcncy occurs, . , ~ —

: - : » ’
The school district’s energy cmcrgcncy plan should be coordinated thh_ .
the contingency plans of “other agencies and govc;nmgntal units, There ' .
may be demands placed on the school system by other contingency plaps. :

+ For cxample school buildings may be. necdcd for emergency shelters, and  *

b

Y )
[y
had 3 : . .o
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school Jbuses may be required to provide emgrgency transportation. In ,
dcvclopmg the plan, this rcquxremcnt should B¢ considered and incorporated.

When a county-wide plan is*being dcv‘clopc , the school officials should
involve themselves to insure thdt the needs of the schdbvl are effectively
met. .

Early in’ thc planning process, the pcrsonncl responsible for developing
the emergency contingency plan for the school district should #eview contin-
gency plans developed by the state and federal ¢nergy agencies. These plans
can serve as models and provide some of the information that the energy

" management team will geed to assure that .the sc_hool’s plan is consistent.

with plans already in :Sl}acc. ‘e

e 5. Consideration fo
.

-

pecial Fundingl

There, are presently no provisions for schools to receive special priorjty
* fuel allocations in the event of a cutback in gasoline, motor fuel, and heating
oil. A shortfall or disruption’in supply will result inglrastic price increases ,
. and an cven grcater shortfall in the ablhty of budgctcd funds to_provide
. needed supplies tb maintain or deliver services. Thus, it is ngcessary for
. school districts to plan for and provide a means of purchasing essential fuel
at drastically increased prices if an energy.crisis should occur.

~ 6. Considcration'of Bﬂilding Shutdown ) * ' :

“As a last resort, schools may need to be closed down in the event of an . .
#- cxtended or severe energy emergency. If complete shutdown of a build-
ing becomes necessary, some prccautlons must be taken to avoid damage
. a to the building and equipment. The guidelines presented in Appéiidix D -

will assist in insuring that the Building and its subsystems have been safely and
complctcly shut down. .

B. ADOPTING THE} PLAN

.+ Once the plan is developed By the committe; it should be presénted to
the school board for review and adoption. The school board should be
- informed of all ¥spects of the plan and the conclusions of all assessments
made. Presentation of the plan should delineate financial, legal and imple-
" ' mentation considerations, as well as how other existing contingency plans
are incorporated ang/ considered.

' - SRR ) . Y,
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After presentation, review, and possible revisions, the plan should be adopted*
by.the school Board. The plan then becomes a formally adopted planning
tool ready to be implemented in the event of an actual energy emergency.

C. IMPLEMENTING THE PLAN o ;

The plan is in effect oncc‘ it is adopted by the school board; however, .
implementation does not occur unless actual energy cmcrgcncy conditions
‘develop. In the event of an energy emergency, the plan is implemented in
accordance with the procedures established in the plan relative to the degree
of the emergency. .

All administrators in the district should be made aware of their respon-
sibilities in the gvent of an energy cmcrgcncy This cansbe accomplished
by dcvclopmg and distributing checklists that identify specific actions
thrat should be undcrtakcn if an emergency is declared. Individuals must
be aware of what they should do, so they can act qulckly, without con-
fusion, to implement emergency procedures, This-information should
be developed 4nd distributed priot to any actual energy emergency.
Contingency planning must be integrated mto the energy management
" process. . > .

During an actual emergency,the lines of comm@{canon should be kcpt
open. The first information released should indicate the degree of the
emergency and the appropriate actidns, The Energy Coordinator,awith the
approval of the board or superintendent and the assistance of the Energy
Management Commlttcc, should be pldced in charge of initiating the emer-
gency measures. BY establishing a central authority to direct the school
district’s energy policy in an emergency, effective direction can be given to
the effort at every level. The Energy Coordinator will be able to give direction
to e4ch school facility manager (or other responsible member of the staff),
who, with the assistance of the school’s Energy Management Team, can

direct the efforts of the rest of the staff.
»

The energy. emergency plan should be updated periodically to reflect changes
that may have occurred in technology and the school district’s facilities and
_aperations. This updating will also ensure that new decision-makers are

" aware of, and in agreement with, its provisions. School district personnel .
involved iri the plan’s implementatign should be informed of any changes, so
that they w1ll be prepared td take appropnatc action in the event of an

'3

encrgy emergency. .
, @a®
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APPENDIX A

%‘ BUILDING PROFILE

Y

.

NOTE: This form closely parallels the’ NECPA Preliminary Energy Audit
Form.and includes all pertinent information required for completion of the
NECPA Preliminary Energy Audit.” ~ ‘
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) . T "

N . L

o




¢ »
[
' N\

BUILDING PROFILE School or Facility: ‘

I. INVENTORY & DESCRIPTION Address: )

R (Street)
3 /P
f (City) (Zip) -
\
* oPrncipal: ________ Phone:
Ao .
- Energy Contact: Phone:
- Facility Use: ‘ _ . . .
_____ Elementary ——___High School . ——__ _Administrative
_____ Secondary ______Voc;ihonal ____;OtHér (Explain)
- ' ' R
- Construction Type:  ______Masonry —__ _Wood Frame -
- _Brick | ______ Other (Explain)
- Building Configuration & Orientation Skétch'
>




/ a
s ~ ‘ |
BUILDING PROFILE ~ ° ,  Schoolor Pacility: _______ - .
Lighting . . )
. . Type of Lighting: In¢andescent ___~ _ % ‘
< . Fluorescent ___{ % Other ______ % |
: " i
+ Sqpare Feet of Conditioned Space:. |
- Occupancy Pattern (include all periods of partial use, civic group use, and o 1
vacations as applicable): . .
Daily/Hourly Usage ~Average Occupancy Days HourgPer Hours Per i
) (No.) : Week Year
, .
R >—t0 thru
o to thru
H ‘
to e thru ‘
Custodial Hours Per Week p _ _ |
_After Dark Hours, Summer ‘
‘ After Dark Hours, Winter
~ Saturdays
Sundays - }
j \
N |
N -
-
2 l’.’ J
\
[e—— |
’ . ‘ A-2
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' Steam Boile,ic

BUILDING PROFILE

MAJOR ENERGY USING SYSTEMS:
Primary Heating Systems
" GAS .
Hot Water Boiler _—

S Boiler o
nit Neaters o
Infrare R

Dual Fuél
Other

ELECTRIC y .
Heat Puimp - :
Hot Water Boiler -+ -

Unit Heaters
, Infrared ) )
Other _ v

! STEAM’ .
f’qrch,ascd Steam
Coal Fired *
OIL y
Hot Water Boiler
Steam Boiler -

Unit Heaters
Other _ _ .

A

Primary Copling Systems
%
Heat Pump
Absorptive
Central Elec.
. Turbine Driven

Incremental Elec.
Other

’

Terminal Heating & Cooling
Delivery System

Reheat N
Finned Tube Water

Finned Tube Steam
Radiator Steam

Radiator Water’

Air

Window Units

Other ‘

L]

.. Primary Ajr Handling Systems *.
Constant Volume
Variable Volume
Dual Duct
Hot/Cold Deck .
Roof Top Units
Multi-Zone Units
Other

~

—

Domestlc Water
Electric
Gas
Oil

. Steam Coil
Hot Water Cgil
Other __

Special Systems
Kitchen )

- 'Laundry
Swimming Pool
Lighted Athletic
-Field .
Othé__\




ANNUAL ENERGY SURVEY:

MONTH |{COST

ELECTRICITY

KWH

COST

GAS
MCF

PESOEN

NQ. 20IL

NO. 6 OIL

COST GAL | COST GAL

BUILDING(S)

VEAR

. COAL

COST

TON

BOTTLED GAS

COST

GAL

HEATING/COOLING

JAN

v

!

FEB

MAR

APR

MAY

.

JUN

JuL

AUG ?

SEP

ocT

NOV

DEC

TOTAL

4

)

ELECTRIC DEMAND RATE (IF APPLICABLE)

MONTH

JAN

FEB

MAR

APR [MAY

JUN | JuL

AUG

SEP

oCT

NOov

DEC

ANNUAL TOTAL

KW-KVA

POWER FACTOR

COST -

RIC
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N . e | .
— M‘\' .
‘ BUILDING PROFILE School or Facility: ________ TN
I1I. ANALYZING THE DATA . -
) BTU CONVERSION o \*
" Fuel Type:  UnitsUsed x  Conversion Factor =  BTUs '
Electricity: ____ __ _ KWH x 3,413 = _ BTUs
¥ Natural Gas: ____ _ _ MCF x 1,030,000 = _ BTUs
Fuel OilNo.2: ___ GALsx 138,690 = ___. ____  BTUs 7
, Fuel Oil No.6: ___ GALsx 149,690 = ._______ BTUs
s Coal: ______ Tonsx 24,500,000 = _ . ___ . BTUs
- LPGas: ___ GALsx 95,475 = __ BTUs -
"o
C TOTAL ENERGY CONSUMED IN BTUs ~ _______ BTUs ,
.o DEGREE DAY COMPARISON : )
) Heating/Cooling Heating/Cooling Difference '
. S S " ‘Previous Year or " Present Year Heating/Cooling :
. g Base Year(s) ) .
‘., J S A / /
‘ F / . / / ,
M /A _l - .
A ‘/ / /
M / / | . )
° J / / /
’ J . / / =
A - - 2 / .
S. ] R ¥
o} _ I / '
N / _ I *
D / _/ J : /
ENERGY USE INDEX (EUI) : N\
EUI = Total Energy Consumption + Square Feet of Conditioned Space.
STEP 1: Obtain Total Energy Consumption in BTUs. Ny
STEP 2: Obtain Square Feet of Conditioned Space from Sheet 1.
STEP 3: Divide Figure from Step 1 by Figure fiom Step 2.
a
BUILDING EUI = BTUs Per Square Foot Per Year.




IMMEDIATE ACTION CHECKLISTS
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]

D3

D Consider reducing the number of breakfast and lunch periods, and use ] C
' the cafeteria at full capacity whenever possible. . .
[J Do not use assembly areas, such as the auditorium or gymnasium, ‘

P . .
. e

£
PRINCIEALS CHECKLIST . .

L)

D Makc sure thermostats are set at 65°F in wmtcr and 78°F in \mmer
D Whor{ outside temperatures are moderate, turn off heat and air eondi- ;
tioning units and use open windows or air handlers for ventilation.

L__;\ Make sure doors and windows are kept closed while heat or air . d

conditioning is on. Drapes on windows that receive direct sun- ) .
light should be closed when air-conditioning systems are on and .
at night during the winter.

. for small groups that can comfortably meet in smaller areas. -

+

] Avoid holding assembhcs at times when heating and cooling deniands v
are high, In the winter, hold asserigblies in the middle of the day. . o
Summer assemblies should be held In the early morning. .

J Schedule as many activities as possible outdoors. Avoid using audi-
toriums anid gyms for pep rallies and other activities that can take
place outdoors. :
! ~ .

[ Schedule the use of classrooms and other spaces to reduce energy ) .
consumption. Do not allow teachers or students to use vacant class-. . ).
rooms. Use the fewest number of rooms necessary for summer and
night programs. Schedule teachers into one room for preparation _
periods, and place support staff in fewer rooms, if possible. Turn off .
the room size HVAC units and close the registers when the room is

not in use.

(] Avoid fire drills when the outdoor temperature is below 45°F or B
above 85°F. .
* 4
Do not allow the use of portable electric heaters.

<
-

Schedule classes to. maximize the utilization of classroom space in
permanent buildings. Avoid classroom vacancies during any period of
the day. . ‘

0 0

Y
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] Maintain user l.ogs fog, all reproduction machines..

. . ,
D Establish a window, door, and transom check at the end of each
- school day to insure that they are closed. ,

-

" y
(] Implement a lighting policy. Keep lights off where space is unused.

C T AN (A g

] §ghcdule office hours to make the most of natural daylight.

4
[ Reduce night lighting ofspuildings. Replace old security lights with the
sodium vapor type. h y
(] Use portable units for support services rather than as classrooms, when
» possible. , —_

* [J Reduce the movements of students and staff in and out of buildings.

2. ’

“« . [J] Close off unused storerooms, and combine storage areas.

(] Centralize food prcpar'ation in the school kitchen. Elimjnate office
refrigerfitors, hot-plates and other such food preparation appliances.

(] When repainting buildings, specify light, reflective colors.
: g ke -

[T  Establish a resource center for energy education in your school.
[] Solicit feedback from students and staff on energy conservation. -
»

[ ] Irform the public, parents, and other groups about your school’s
energy conservation efforts.

i ~
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TEACHER’S CHECKLIST

“

‘Do not block classraom air supply and return grills with furniture or

displays.
. <
Keep classroom doors, windows, and transoms shut when heat or air

conditioning is on. '
J

]

-

Open windows when outside temperatures are moderatc and heating
or air conditjoning is off.

Close and lock all windows, doors and transgms when lcavmg the
classroom at the end of the day.

Use natural light whenever possible. When air conditioning is on, close
the draperies or shades on windows that are subject to direct sunlight.

During winter, open drapes on south-facing and cast-facing windows
to take advantage of solar heat gain. Close the drapes at night to trap
some of:the heat (provided that this action is consistent with school
policies rcgardmg‘ security).

Encourage studenits to use both,sides of their paper.
Avoid reproducing printed materials whenever possible.
Do not cover or adjust thermostats.

Do report faulty thermostats and other equipment.

Wear warm clothes in cold weather, and encourage students to do the
same.

)

w»"»

Hold classes outdoors when weather is pleasant.

Have an exercise pcriot} in the classroom during the heating scason.
This will generate heat/ which will warm the room.

Combine classes when practical, especially when using AV équipmcnt.

&)
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BUSINESS TEACHER’S CHECKLIST : L
- 7]  Restrict the use of electric typewriters and office machines to class" v
" and practice periods.

~ X

Use task lighting instead of overhead lighting, when practical.

Keep office machines in proper working order. Machines that
are out of adjustment waste energy.

~ . ’ ’ » '
Make sure all office machines are turned off when not in use. Teach
students to switch off equipment during breaks and at the end c* x
class.

%

]
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HOME ECONOMICS TEACHER’S CHI:ICKLIST i
v XU
3 Reduce pre- hcatmg df ovens. Ten minutes is usually suffici¢nt.

) (]  Turnoff pilot hghto at the gas supply valve when cquxpment will

" idle for an extended period of time.
' (] Don't open oven doors until cooking is complete. Use timers.
’ ]

] Attcmpt to use all burners on a range top at the same time. Don’t use

morg than one range unless ncccssary
\ .

\
(] Use the lowest setting on ovens and burners that gives satisfactory
results. Glass or ceramic containers allow lower oven settings.
S—
e ] Usc covered pans for cooking. ’ )
D\ Use tea kettles instead of sauce pans for heating water. . o

* . L, . . o<
[] Always usc the smallest appliance that will do the job.

[] Match the pot size to the size of the range burner or alement.

' . N
[] Loadthe yntirc oven at onc time. -

’ . . R [ ' ©
. [(] Cook several dlshQiMh oven: - .
-t » £ .
e [ A

(] Don’t use ovens as space heaters.

L . -
L3

[::] Keep ovens and burners clcan Follow appliance manufacturers’
p PP

bl

. recommcndatlons . N - / =~
: T : a

[T Adjust gds flames so they are blue. If flame stays yellow, call a service
reprcscntatxvc to adjust the gas-to-aif ratio.

<

- Al'low ‘frozcn foods to thaw before cooking to reduce cooking time.

-
-

[] Cook vcgctables by steaming, or cook a short time in a small amount
- of water. These techniques preserve nutritional valut as well as saving

-~

' * energy. ‘ : .
> - ; ‘ o .
RURIIII——————
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]

Design menus that minimize cooking and baking.

Open refrigerators and freezers only when, necessary. Keep them
as full as possible.” .

.

Check door seals on refrigerators and freezers for cracks and leaks.
Have leaky seals replaced.

—— ‘

» [
LW
AR Vo
:
O

0 00 DD O 000

]

Clean dust from coils on back of refrigerators.

¢

Report malfunctions in ovens, ranges, and refrigerators immediately. ) .
Use dishwashers only when. full, setting the shortest possible cycle.
Turn off all-appliances and serving machines when not in use. .

Discennect irons when not in use.

Use range hoods only when necessary. Do not use them as supplemen- :
tary ventilation. : . ' '

Conduct an energy survey of cqulpment"to determine which units are

" most efficient. Maximize the use of the most efficient appliances.

L |

Develop a prcvcntibc ‘maintenance schedule for ali equipment. . .

Use the lowest effective temperature in clothes washers. Rinse clothcs
in cold water. . ;

- N / . .
» o«
- , .‘.. *

Clean dryer lint filters after each use. ‘ . -
Dry loads consecutively whenever possible, to avoid re-heating a cold *
dryer. < ) .

Include a unit on energy conservation in your curricutum. Tea‘th
students to follow these guidelines in school and encourdge thcm to
practice conservation at home. * ' -} , )

. ' -

-
[} e .
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SCIENCE TEACHER’S CHECKLIST * T Y

’

> . ’ ‘ :
[::] Do not turn on equipment or burners before needed.

¢
.

] Have several students share burners and other equipment.
. ) . 't
[] Avoid buying materials that require ref}:igcrité&torgge.
[.] If you have refrigerators and frcei’ers, make sure they are in good
. repair and the door seals are tight.

[T] Keep hot water temperatures at 2 minimum and wash cquipment in
cold water when possible.

E}uAvoid running water continuously. \ . @ _‘
. « % . a 3
[] Report water and gas leaks immediately. , .
[} Tum off pilot lights or-(!i“mscia cqui;imerft. -

L T - . , .
Tam off lab qxhalﬁt fans when not in use. Don’t use exhaust hoods

for ventilatiodi. . -
. v ,
Use fluoggscent or natural light for terrariums, aquariums, and horti-

cultural-experiments. : o .

N
—
.

Include energy and resource conservation units in the science
% cusriculum, . »
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VOCATIONAL TEACHER'’S CHECKLIST -

Have several students share equipment when possible.

RN

Plan'shop projects to provide useful services, such as building mainte- . ——
. nance and improvements.

(] Mdkesureall equipment is off when not in use, -
(] Have defective equipment repaired immediately. ° .
; “ : [J Emphasize preventive maintenance. Follow manufacturers’ recom-

mendations for lubrication and maintenance. Keep cutting tools

sharp. . ’
. ) ) : - -
’ (] Do not start equipment under load. R \
| T
: : Lo
] Do not load equipment 'bcyond cz:pacxt?\ T

.

- lBlj i 4- "_

rd
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DRIER TRAININ‘G TEXCHER'S CHECKLIST

Use simulators as much as poss%lc. Limit road instruction to a mini-
mum. . : ' <.

’

Use the most fuel-efficient cars availables ' &

- ,

A
Have several studerits share one car for range and road instruction.

]
[] Teach students fuel-consesving driving and maint‘cnan'cc habits. -
]
]

’ . I
Take full carloads on road instruction and allow each student to drive
a short distance. Have students observe each other and surrounding
traffic as a learning cxperience. .

<
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PHYSICAL EDUCATION TEACHER’S AND COACH'S' CHECKLIST

] Monitor the use of showers.

+ N

Install flow restrictors on iih‘owcrs.
1

[

Reduce hot water temperatures.

-

Consolidate and reduce swimming pool operating hourg for heated
pools, and reduce heating temperatures,

Have class and practice sessions outdoors whenever possible.

Limit the number of night events. Use lights only when necessary.

‘

Have studeyits supply and launder their own towels and uniforms,
Limit the number of “z{way” games requiring travel.
Shut off ventilators and lights when gym is not in use.

%
Use electric-scoreboards only during games.

]
O
J Keep swimniiﬁg pools covered when not in use. . .
.
]
]
O

3
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CUSTODIAL SERVICES CHECKLIST y
[C] Check for proper thermostat settings and function.
[] Check for overheated and overcooled areas.
] When poééible, rn off air conditioners 30 minutes before the end of
classes, but continue to ventilate until classes end. Shut down equip-
.’ - ment when school is not in session.
“ [__—_I Check all building insulation, caulking, and weatherstripping. Repair ’
‘ " caulking and weatherstripping as necessary.
~ 4
(] Secure all attic and roof hatches.
[] Inspect heating and air conditiGhing equipment periodically. Replace .
worn segls, fittirigs, traps, etc. Check ducts for leakage. Check
hydronic systems for leaks and damaged valves. N
(] Insulate ducts and hydronic systc'm pipes which pass through uninsu-
. 4- lated spaces. !
[] Adjust dampers to reduce the number of air changes per hour to
tthe legal minimum,
[ ] Remove unnecessary heating and cooling urmits. e '
[C] Tum off power ventilatofs and exhaust systems when not needed.
[C] Isolate unoccupied spacef from heating and cooling systems.
[:I " Keep.door closers in good working condition.
! : Coas
[] Inspect windows and doors for proper closing. .
. . . - ' N . ‘
[7] * Repair damaged windows and doofs immediately. Lo
CJ - *Turn off lights in unused spaces; Lo [
. ‘ . . .
- ) " Ba1 - , e
S o 5o
! w' ,'i; . " 1 <0 - !
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Measure lighting levels throughout the facility. Remove unnecessary |
lamps and ballasts. :

Adjust security light timers to coincide with changes in sunrise and
sunset.

.

\

Keep refrigerator compressors and condensers clean,

Inspect drinking fountains for proper operation and leaks.
Check all plumbing for leaks.

Reduce hot water temperatures to 105°F except in food prepara-
tion areas. !

.
]

Disconnect all unused clectrical equipment.
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" FOOD SERVICES & CAFETERIA CHECKLIST

0g O

Plan menus to minimize cooking, especially in warm weather.

Keep refrigerators and freezers as full as possible. ' ‘

Consolidate baking to one day a week, whenever possible, to meet
that week’s needs.

Do not open oven doors except when cooking is complete. Use
timers.

Do not use ovens as space heaters.
Make sure appliances agc completely off when not in.use.

Keep ice makers in proper working order. Servicing should be done by
qualified personnel. . \

'.'7 - . A . . . .
Do not operate ice makers when school is not in session or during

vacations. -
) %

Use dishwashers only when full. When hand washing dishes, use
a fylt’sink or pan. Do all rinsing at one time.

Turn on steam tables 30 minutes before use and keep them covered.
Turn’off steam tables and food warmers as soon as possible.

0 0 0 ogod0 0 boo

Set refrigerators at recommended operating temperatures. Lower

Keep stored proEi,ucts away from cooling coil; ' RV
Turn off the light when leaving walk-in refrigeration units. \
RN ' '
[] . Allow hot foods to cool in shallow containers before placing them in
 refrigerators.

=3 .
[] 'Remove unnecessary packaging on refrigerated items. Packing retards
| product cooling. ’ ‘

.

> Y

temperatures reduce equipment life and waste energy. '-—\\
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Keep a daily record of refrigerator and freezer temperatures. Report
any critical variations to maintenance personnel.

Make sure there is.adequate ventilation around condensers and com-
pressors. If air flow is restricted, equipment life is reduced and energy
is wasted.

Follow manufacturers’ recommendations to defrost freezers.

On gas ranges, adjust the flame so it is blue. A yellow-oranige tip means
the flame should be turned down. If you cannot get a blue flame by

_ turning the flame down, clean the burner with a stiff, wire brush. If

" the flame is still too yellow, have a service representative adjust the gas-

to-air mixture. .
Clean encrusted food from gas burhers by soaking burners in water
and a good grease solvent. Boil burners in a solution of salt, washing
soda, qr detergent at least twice a year.

Keep kitchen hood filters clean.

Keep the ovens clean to maximize heat transfer to the food. Don’t
orget to clean the heating elements. ’

Check oven temperatures with a thermometer.. Have thermostat
recalibrated if necessary.

Keep pots and pans covered when cooking.

Adjust gas flame to just cover the bottom of the pot. Match pot and
element size on electric units. On all ranges, the base of the pot should
be in complete contact with the hieating surface.

When food boils, turn heat down to simmer position. More heat
will not cook the food faster; it will only waste energy.

Preheat ovens only when baking. Bake with a full oven whenever
,‘_possiblc. .
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¢ [] Cook at the lowest temperature that gives satisfactory results. Slow
cooking not only saves energy, it reduces meat shrinkage and preserves
nutrition. ¢ '

Use exhausts and hood fans only during food preparation.

v

Maikc sure ranges arc torhplc.tclg off when not in use. - ,
Keep lights off in dining,arca when not in use. Heat or cool the dining
* area just before and during serving hours only.
. - 2

000

Special procedures are required for convection ovens:” ‘

[] Always use the fan when using the oven.
' I", * N . . N
[7] Set oven time and temperature at the recommended settings. Times

%, . may be reduced after the oven has been-used. When reducing the time,
mike sure the meal is properly heated.
. ' [C] When using conyection ovens, do not thaw meals, but move them '

quickly from the freezer to the preheated ovens. Ovens must be -

preheated and work most efficiently with a full load.

* [ Remove meals at the end of the warming period. Do not remove the N
‘ " foil coverings; they keep the meal warm. The students can remove
the covers. Don’t keep méals in the convection ovens longer than the R
recommended time, or over-cooking will result.

. [J 1n the summer, duct the convection exhaust outside.
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TRANSPORTATION & DISTRIBUTION PERSONNEL CHECKLIST
Vehicle Maintenance

4

£ Establish and follow a routine maintenance schediilé for %l vehicles.
Scheduled maintenance should include:

Tune-up engine . -
Check tires for wear and proper inflation.
Check all fluid levels, };osc's and belts,’

Check all lights-and safety cquipx;lent.
Change engine oil and lubricate chassis.

Consider the use of radial tires as replacements.
~

more than offset by fucl savings and longer oil change intervals.
Conipare with standard lubricants on a life-cycle cost basis.

Keep maintenance Yogs on each vehicle.

0 O

Record gasoline usage arid\calculatc fucl\cconomy. Identify inefficient
vehicles Fdn_ repair. Phase the most inefficient vehicles out of service or
place them in back-up service. :

Keep fuel supplir. tanks full to avoid excessive evaporation.

04

Keep fuel supplies under lock and key to curtail unauthorized dis
pensing. Consider the installation of a “key-card”’ system to control
and record fuel and oil dispensing.

Do not heat or air condition garages or storage areas.
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Consider the use of gas-saving synthetic lubricants. Theirhighér cost is’




Vehicle-Operation

O
.
O
.
O
.

’

. Observeg 1 speed limits. : .o

Warm up the engine by driving the vehicle slowly for the first few
minutes. . ’ N

If the vehicle will stand idling for more than two minutes, shut off the
engine. . e A

13

&

Do not make courtesy stops. Pick up and discharge students at
sc'heduled stops only.. -

»

Do not ride the brake.-

Maintain a steady speed.

' gansportation Planning

Plan bus routes so they: . )
[0  Avoid unpaved roads. .
[0 ‘Use the most direct route possible.
(J  Limit the number ;f stops. )
[(J Include more right turns than left turns to reduce idling. !
[J Can serve m<‘>re than one school. -
[  Usethe srriall:cst and most efficient vehicles on the longest runs if

000

they have adequate capacity. .

Consider installing trip meters to record and controt vehicle usé: .
Buy the smallest, most efficient vehicles that will do the job.

Y

Set up satellite parking for buses. Park buses at the last school where

-they discharge students and shuttle drivers back to the terminal.

\k
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[T “Install two-way radios in buses and trucks to redirect operation when
necessary. Have truck drivers call in from each location s0 that schedule

changes may be made while they are enroute.

1
(3] Plan truck loads and regular delivery routes to reduce the mileage

on

#I/nc ¢ driver and mechanic in-service training. Influde traini

economjcal operation and maintenance of vehicles

[] Consolidate field trips to utilize full buses.» «

~
[] . Limit the number of field trips.

‘/

] Use chartered transpor'fation for long-distance trips.
t ! - .

(] Eliminate bus transportation for after-school activities.
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STUDENT’S CHECKLIST

[

Conduct a survey to discover energy use in the classrooms and hall-
ways. i '

. _ ~ g
Find out what energy sources are used on the school site.

Find out how energy use is measured with light meters and thermom- ‘
cters. * s

Find out how to read elegtlic and gas meters, and learn what these
measurements mean. ) ) s
Identify the misuse of energy, such an unnecessary lighting, heating
and cooling. . ’

N

Discuss labor saving vs. energy saving equipment.
<

Identify alternative energy sources.

Develop problcm-so%g activities by analyzing real or fictitious
consumption figures for buildings, bus routes, and equipment._
Participate in effortsto keep doors and windows closed and lights off
when not in use, . RS . ‘

] Dress appropriately for the season and weather.




PARENT’S CHECKLIST

! g .
(] | Have children dress appropriately for the weather and school
conditions. . v
Pack student’s Junchies, reducing the school kitchen load.
A
Express conéérrfig.;g_h,:”éol officials for more energy conservation and
education activitiés. - :

Participate in energy conservation workshops.
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CENTRAL OFFICE PERSONNEL CHECKLISTS

Set office thermostats at.65°F in winter and 78°F in summer.

»
When weather is moderate, open windows and use natural venti-
lation. * ) . ’
Keep windows, doors, and transoms closed when heating or cooling
equipment is on. Y ‘

air congffioning is on. o . » "
% s

Open drapes on south-facing windows during the heating seagon to use

heat from the sun. Close drapes‘at night to retain heat. .

Turn lights off when notin use, | .

Do not use portable electric heaters unless the use of W
them allows a large unit to be shut down.

A 2

Wear clothing appropriate for the season and weather.

—

3
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-

Shut off electric office equipment when not in use.
P .

Reduce inter-school travel by using the telephone. Review travel
activities to identify opportunities to consolidate trips.

Combine instructional and support functions in fewer buildings.
Review building and space utilization at all district‘lsc};ools. Consider
relocation of support:staff-and changing attendance assignments to
maximize building use. Close buildings and rooms that are not needed,

starting with portables and older, inefficient buildings.

Prepare energy and resource conservation bulletins for schools.

0 0

Establish a district-wide energy monitoring program to measure
energy use. ‘

’

\




3 ‘ * |

[] Use energy-saving specifications when considering any new equipment.
*+ Evaluate large equipment purchases by life-cycle costing.

) [ Upgrade insulation and equipment in older buildings.

(] Establish in-service training programs in. energy congervation for all

. 1’:;.

levels of staff. ) L
(] ‘Monitor the use of reproduction machines with written logs. Consider
’ the use of audltrons to control copier usage. , 5
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. TEMPERATURE MEASUREMENT ' . .
DATA SHEET
" CHECKONE: [ | HEATING - [ ] COOLING .’ '
Roprﬁ No. Average - Avefigc “Percent ' |- g
Or " " Dry Bulb Wet Bulb | Relative | Thermostat | Thermostat
Location Temperature | Temperature | Humidity Setting * Reading
(°F) - (°F) ' .

AVERAGES

A




"~ LIGHTING

DATA SHEET

Room No.
Or
Location

v

Average Mgasured Light Levels

(g

.A

Lights On
(Daytime)

Lights Off
(Daytime)

Lights On’

(Might)

¢
Recommended

- Light *
cheIs/N otes
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CHECKPOINT =,
Has the building igsulation been
checked?
Yes [ ] No [ ]
¢
Notes: __ ____
4
X
(
s .
. A -

A. BUILDING ENVELOPE

1. HEAT TRANSMISSION

CORRECTIONS
LOW-COST/NO-COST

+ Ifspect insulation in roof, ceiling

and walls, Make insulation correc-
tions on the basis of an expert
technical analysis.

CAPITAL EXPENSE

. Make sure roof’ insulation is
adequate. Add roof insulation, -- -

or insulate the ceiling and mstall
a vapor batrier.

- Insulate all exterior wal]s and

walls adjoining unheated spaces
if practicable. 3

+ Upgrade or install insulation under

floors above unconditioned spaces.

« Use insulated metal doors as

replacements for exterior doors.

- Add roof deck insulatjon, espe-

cially on older buildings.

,MVH“ -
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CHECKPOINT
Have drapes and shading devices
been installed and used?

.
"

Yes [ ] No [ ]

a

Notes: .

+ “CORRECTIONS
LOW-COST/NO-COST

- Keep drapes ‘and shades in good .

repair. The use of shading devices
can cut transmission through
winfows by 50%.

+ Keep shading devices closed

during hours of direct sunlight
when A/C is on.

. Keep shading devices closed at

night.

+ Install opaque or transluccnt shad-
ing materials on unused windows. °

-

I . -
- L}

' GAPITAL EXPENSE

. Consider installing reflective or .
"heat absorbing film on windows.

These films can reduce solar heat
gain by as much as 80%, but they
also reduce light transmission.

.+ Line drapes with reflective mate-
-“rial to reflect solar heat when

drapes are shut.

. Install light-colored indoor

-shading devices.

+ “Install outdoor. shading devices,

“such as lochrs, sun shades or
solar screens, to reflect heat

-before it enters the building.
+ When reglazing, consider double.

glazing or insulated glass.

3
g




CHECKPOINT ' . CORRECTIONS
Were the grounds landscaped with LOW.COST/NO-COST .
energy efficiency in mind? + Plant trees to provide shade in
. " summer, sun in winter.
«Yes [ ] No [] . + Plant evergreens to provide wind-
breakswhere necessary.
Notes:

2. VENTILATION . ‘ oy
‘ C : " CORRECTIONS = ™ \ ]!
¢ CHECKPOINT T LOW-COST/NO-COST )
-~ 7 Have mechanical ventilation systems - Limit cutsxdc air supply to prop- .
- beenyinspected recently. Has routing erly balance the system. .
. ma;\:nancc been pcrformcd? . Inspect, adjust, or rcpaxr outside ,
) - i air dampers.
Yes [ ] No [1] + Reduce exhaust air quantitics /
-~ ‘ + Close the outside air dampérs
Notes; ‘ _during the first and last half hour
T of occupancy. .
- Close dﬁmpcrs on cxhaust vents -
_~ whenunit is off. - 2
¥ Shut down mechanical’ systems
when the building will be closed
- for an extended period.
' - Regulate restroom exhaust fans by
e . - , wiring them to the light switches.
- Adjust air dampers td proportioh
. air intake to ‘occupant loads. .
o _+ Consider cutting off outside air
. to restroom and-othe» odorous
arecas; instead, allow air to’
. migrate from other areas and be
N v exhausted. -
2 - . . . Inspect and replace filters on a

- regular basis.

.
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CHECKPOINT CORRECTIONS
Is naturg ventilation used to the LOW-COST/NO-COST
maximum tical extent? . Open windows to use natural air_
. T - movement when building design
Yes [] ~ No [ ] ' and weather permits.
¢ Open interior doors, if necessary -
Notes: . to\take advantage of natural

J

ventjlation,

ement air movement with
in order to rcn;ovc heat,
R .

3. INFILTRATION

CHECKPOINT
Have all doors been inspected

recently?

Yes [ ] )

i

No’[]

CORRECTIONS
LOW-COST/NO-COST
+ Replace worn or broken weather-
strips. ‘ )
+ Rehang misaligned doors.
+ Caulk or recaulk around door
frames.

Notes: _ -

. Inspéct antomatic door closers. .-
+ Install signs next to doors to

_ remind occupants to keep doors
closed. ’

- Direct all personnel to keep doors
closed. ’
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CHECKPOINT CORRECTIONS
LOW-COST/NO-COST

Have exterior surfaces been inspcctca
for cracks and open joints?
Yes [ ] No [ ]

Notes:

CHECKPOINT
Have windows and skylights be¢n in-
spected recently?

Yes [ ]

o’
Notes:

No [ ]

A Sene .

+ Caulk, gasket or weatherstrip all.

exterior joints, such as those
between walls and foundation,
roof, and wall panels.

+ Caulk or seal all openings provided -

for pipes, conduits, air louvers,

i

outside cooling units, etc.

+ Cover all window and through-the-

wall units when not in use. Fitted
covers are available at low cost. .

+ Repaint or clean exterior walls

and roof to improve reflective
characteristics.

CAPITAL EXPENSE

« Consider building vestibule " or air-

lock type entrances.

- . lb C4
+ Consider-installing economizer

enthalpy cShtrols on air handling
units to minimize cooling energy
requirements by using the proper
amounts of outside and return air.

i

CORRECTIONS
LOW-COST/NO-COST

. Replace broken or cracked win-

dow panes. .

+ Replace worn or broken weather

strips.

. Caulk or recaulk around, window

frames.

+ Rehang misaligned windows.
+ Make sure that all operable

windows have sealing gaskets and
latches.

+ Install signs beside opcrablc*n-

~

e

dows to remind occupants to close
them.

<
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B. HVAC

1. OPERATING PRACTICES
CHECKPOINT -
Is the heat and air conditioning
operated in an energy- -efficient
manner?

Yes[] No[]-

Notes:

., .
S TT IR

"

CHECKPOINE-
Do other practices intezfere or aid
efficient opération?

v -

Yes[] - No[]

Notes:

+ Isolate

+ Turn off non-critical e
- Wear clothing appropriate Tox.the

CORRECTIONS
LOW-COST/NO-COST

- Observe proper thermostat set-
tings, including nighttime setback.
. Do not cool the building below

78°F. . .
storage areas from’
occupied areas. Do not heat or

cool storage areas unless tempera-, -

ture-sensitive materials are prescnt.

. Shut off hcq,t}ngvand cooling in
e RS M,}_M,ﬂ.g&ages’ *docks, and platforms.

During the cooling season, flush
the building with cool night
bréezes.

+ ‘Close supply registers, turn down

thermostats, and turn off heaters
in corridors and lobbi¥s. *

CAPITAL EXPENSE

. Adjust and bdlance §ystem td

eliminate over-cooling and over-

heating. ,Contnbutmg causes )

include poor zoning, poor distribu?
tion, improper.lécation and con-

trols, or impr ontrgl. Retain
a qualifie ert to direct this
action. .

CORRECTIONS
LOW-COST/NO-COST

. Avoid the use of portable heaters,

excepl when their use allows a_
larger sy o be shut down.

+ In mild weather, use fans to move

air for a cooling effect.
ust fans,

season and weather,

+ Reduce internal heat generation as

much as possible during the
cooling season. Some sources of
heat“re people, lights, appliances,
and machinery. -




CHECKPOINT
Are HVAC operating hours -
observed?

Yes [ ] No [ ]

Notes: __+ % -

. CORRECTIONS
LOW-COST/NO-COST

. Preheat building so that the TN -

teniperature reaches 65°F by the
. time occypants arrive. Com ete

warm up during the first half

of occupancy.
* « Turn off heat dunpg the last half
houro‘f’bccupancy
mttuwwthn building is not occupied,

shut down_all mechanical coolingy

except whgf?équ.\g“g ¢d to maintain

‘environmentally sensitive equip-

ment, such as computers.
. Begin pré-cooling so that the
interior temperature is 5°F below
the oui{dc air temperature, but
not Below 80°F, by the time
occupants arrive. Complete cool
down durlng the first hour of

ormmW
Consider  closing outside air

dampers when air handling is off.
——+ Develop afterhours checklists for
custodiat staff and other after-
hours personnel.
- Schedule = maintenamce—work——
‘nng dayhght hours if possible.

| PO




PUMPS

no leaks?

ch[]

3

Notcs -

*

.. CHECKPOINR,
Do all’pumps opcratc px:opcrly, with

i
No [ ]

-

v

2. MAINTENANCE MODIFICATIONS

* MOTORS

cfficxcntly?
Yes [ ]

Notes: )

. CHECKPOINT
Do all motors function properly and

CORRECTIONS .,
LOW-COST/NO-COST .

. Check packing for wear that *
< caus¢s lcakagc., Repack as neces-,

sary. *

Inspect bearings, repaxr or replact

as necessary.

Keep bearing lubricated in accor-
- dance with pump manufacturer’s

recommendations.

Inspect drive belts and adjust for

proper tension.

Adjust pump output to' maximum

load rcqulrcmcnt

.

CORRECTIONS

No [ ]

c, s .\'

LOW-COST/NO-COST :
Check and correct alignment be-
twccq ‘the moter and driven
cqulpment ’ -—
Check wiring connections.

Keep motors %1:.’
Eliminate excesstve vibration.
Follow manufacturer’s lubncanon
recommendations. -
Replace worn bearings. ‘
Inspect and adjust tens‘ibn on
drive belts.and puilleys:
*Investigate and correct causes of

ovcr‘hcanng N
. Balance three-phase power sources
to motors. - -

~_ Check for ovet voltage or low
voltagc and correcti

PR
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CHECKPOINT
Do all fans operate properly?

No [ ]

[

,,ch (-1 -

Notes:

AIR-HANDLING EQUIPMENT

s

? CHECKPOINT

*’; and functioning properly?

-v‘ N

. Is all duct work tight, well insulated;

» . .
Yes (] Mol
.
'NOtCS: I3
ERR )
7
-
‘ *
» 1
. -
. e - ‘-
\-.‘m“‘ A
“‘ LS . .
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CORRECTIONS
LOW-COST/NO-COST

. Check for excessive noise-and
vibration. ’

+ Keep fan blades clean. .
{nspcc\t‘and lubricate bearings as
required.

. Inspect and adjust tension on all
drive belts. ‘

+ Keep inlet and discharge screens
on fans clean, -

. Inspect fans for proper rotation.

LOW-COST/NO-CO

. Seal leaks with tape or caulk.

. Inspect insulation. Repair or '
replace as necessary.

. Inspect for blockages, such as
malfunctioning dampers, and
" correct. ;-
. Inspect air duct valves in junction
boxes for leakage. Repair or

replace as necessary,

. Clean and replace air filters as
needed.

. Inspect damper‘blades and link-
ages for proper operation. Repair
and adjust as necessary. Clean and
lubricate on a regular basis.




Do’ dehumidifiers, heating - coils,. " LOW-COST/NO-COST .
> cooling coils, etc. work properly? +_ Clean coils. '
Are they cleaned on a regular basis? - Inspect electronic air cleaners on a

) S regular basis and maintain them in
Yes [ ] No [] . accordance with manufacturer’s

\ recommendations. If excessive
Notes: ‘ : accumulations are found on the,
_ - ionizing and grounding plate sec-
, ' e : tion, the filter should be replaced.
‘ C - Adjust -fans and dampers for )
— » proper operation. ’
) o - Inspect for leakage around coils
_ S and out of casings. Répair as
v . necessary. '
+ Inspect air inlet and outlet grills.
) . 4 ) o They should be kept clear of dirt,
) . T debris, and obstructions.
* .+ Inspect air washers and evapora-

] . tive. cooling units for proper ‘
, ¢ g operation. Clean dagnper blades

} >
} , ‘ n CHECKPOINT . ' CORRECTIONS
|

o)




Yes [ ]

REFRIGERATION EQUIPMENT

CHECKPOINT

Are all refrigeration controls and
indicators normal?

No [ ]

Notes:

03

- If bubblcs are seen in' the sight

« Use a leak detector to check for

ncccssary
line entering the strainer, it is
- Listen to'the system in*operation.

"+ Check all gauges for normal

- Inspect tension and affg?uﬁént of

+ Lubricate motor bearings and

- Inspect insulation in liquid and

CORRECTIONS
LOW-COST[NO-COST

glass, the system is low on refriger-
ant. Add refrigerant and inspcct
system for leaks,

refrigerant and oil leaks. Repair as

liquid lige leaving the
stramcr If it is cooler than the

blocked. Clean out lines if
required.

Unusual sounds usually indicate
a malfunction. Repair as required.

operating pressures and tempera-
ftures. Adjust and repair as neces-
sa.ry Increased system pressures
may be caused by dirty con-
densers. High discharge tempera-
tures may indicate faulty com-

pressor valves.

all belts and pulleys. , s

other moving parts in accordance
with the manufacturer’s recom-
mendations.

suction lines. Repair and rcplacc . .
as necessary.

[}




* Yes [ ]

refrigeration equipment been
inspeated for leaks?

Yes [ ] No ]

Ve T
~ CHECKPOINT CORRECTIONS
Have gas and suction lines on LOW-COST/NO-COST

+ Check for refrigerant leaks. Repair

as necessary._

+ Check moisture-liquid indic.atox:\
re \

Have system repaired if moistu
is present.

+ Check tefrigerant level, Add refrig-

Notes: /

7

- CHECKPOINT
Does the evaporative condenser
operate properly? Is it given proper
maintenance?

No []

Notes:

erant as necessary.,

+ Check lines. Open clogged lines.
+ Listen for unugual noise, Correct

any problems. /

» Check gauges for abnon"ntal temper-

ature or pressure. Correct.

+ Inspect insulation on liquid and

suction lines. Repair or replace as
necessary.

CORRECTIONS
LOW-COST/NO-COST

+ Inspect piping joints, and seal
. ——Jeaks—- =

Remove dirt from the coil surface.

. Inspect and clean inlet screen,

spray nozzles, water distribution
holes, and pump screen.

. If mineral deposits are left on' the

coil, have water treated.

- Follow guidelines for fan and

pump maintenance.

¢
~
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"~ operate properly? Is it given proper

.ch[]

CHECKPOINT .
Does the water-cooled condenser

maintenance® -

Yes | ] “N.o{]

Notes:

-

CHECKPOINT
Does the comprgssor operate nor- *
mally, with no leaks? :

No[]¢

Notes: , -

"+ Inspect indicators for normal
g , n

CORRECTIONS .
LOW-COST/NO-COST

. Clean condenser shell and tubes: -

with a brush and clean water.

. Chemical cleaning, if necessary,

should be accomplished by quali-
fied personnel only after consulta-
tion with a local water treatment
company. - *

——Check back pressure.

»

. CORRECTIONS
. LOW-COST/NO-COST . _

. Observe compressor operation.

Gontinuous running or frequent
stops and starts indigate ineffigient = -

. operation.#Correct the caise(s).
. Listen for ‘excessive noise. Check
qounting drive coupling and bear-

irlgs. * n -

. Check compressor joints for leak-

age. Seal as necessary. . °
Inspect purge valve for air and
water leaks, Seal as necessary.

readings. o

-

|
-
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cnscxromr - " CORRECTIONS
Docﬁ thc sait-eooled . condcnscr o .‘_."'; 'LOW.COST/NG:COST
. ‘operate properly? Isit gwen proper =+ Keep fan belt drive and motor
e -mmntc;}anéc? AR propcrly ‘aligned, and Jubricated.
Lo N ‘ N Kcap mfngerauon pipe fittings on
“-the cozxdcnsez" coﬂ nght. Scal any -
leaks. .
RS Ktep can&msnn;ml face clean, to
ni pmm.t p,mperifrr_ flow: s

paséod fonrthefan oufier o, the - :
%m’l m;ct, If so -Correet: ghc ;:‘rob

* el sohds At ax aq,ccptabh: I'GVCI-M -0
Cheek qvcz‘ﬂow plpc dcamncc for .sk s
: pmpgr‘watcr Ichl. D R X
e ﬁ_nspecx fan,’ motor, axiti drfvc belta

DR fFollé’w gmdehnes. for fan aq&
) a*‘ meitor,;ﬁm(ea’ance. et ‘j. e
e chp the thcr c'Icﬁn :

Pt Gltah ﬂmm{akc straihér
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_ CHECKPGINT

~
«

-

Do chillers receive proper mainte-
nance? . R
. Yes [ ] No [ ]
Notes:
tox
) a ) -" . . R
. 7.  CHECKROINT
.-%.:, Dags absorption equifpment receive
. proper ntaintenance?”
i Yes 1] No [] - -
"‘.., .- Notes:

CORRECTIONS
LOW-COST/NO-COST

. Inspect and clean strainer and seal
tank on a regular basis. _

- Inspect for evidence of clogging.

- Chillers should be serviced by
qualified mechanics in accordance
with manufacturer’s recommenda-
tions. .

CORRECTIONS ~ -~
LOW-COST/NO-COST
- Inspect and clean strainer and seal
tank on a regular basis.
- Lubricate flow valves on a regular
basis.

- Fallow manufacturer’s recom-

mendations for proper mainten-
ance.

»




\\

-

units operate properly? Do
. they receive proper maintenance?
- f
« Yes [ ]~ .. Nol[]

=~ Notes:

HEATING EQUIPMENT

CHECKPOINT
Are boilers in good working order
and receiving proper maintenance?
Yes | ] No [ ]

Notes: -

v
4 )
CHECKPOINT CORRECTIONS
Do all through-the-wall and window LOW-COST/NO-COST

]
- Inspect and clean evaporator and

condenser coils on a regular basis.

- Clean air intake louvers, filters,

and controls often. Replace filters
on a regular basis.

- Caulk around openings between

the unit and the wall or window.

+ Check for proper supply voltage

and current. Full input ‘require-
ments must be met to insure
cfficient operation.

- Maintain individual components in

accordance with applicable guide-
lines and manufacturer’s recom- &
mendations.

CORRECTIONS
LOW-COST/NO-COST

- Periodically inspect boilers for

scale deposits. The rear portion of
the boiler is most susceptible to
scale buildup which can greatly
reduce boiler efficiency. Heavy
scale buildup can damage the
boiler and other equipment.

- Inspect the furnace and tubes for

deposits of soot, ash and slag. The
refactory surface on the boiler
should also be inspected. Soot

C-18
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CHECKPOINT

" At boﬂc; ;ontrols set’ properly
and in good operating condition?

© Yes [ ] No [ ]

“Notcs: R v

- 4

. decreases heat transfer and lowers
efficiency. Hcavy(‘soot buildup
over.a short period of time indi-
cates, a|poor fuel-air mixture.
Clean’ soot away and adjust
fuel/air ratio as required.

+ Monitor vent outlet temperature.

Unusually high temperature indi-
cates clogged tubes, which should
be cleaned.

+ Clean mineral deposits or corro-

sion from gas burners.

- Inspect oil strainers on a regular

basis. Replace dirty strainers.

. Inspect oil nozzles or cups on a

regular basis. Clean if necessary.

+ Treat water to minimize scaling.
+ Inspect boiler insulation, refractory

masonry, and the boiler casing
for hot spots and air leaks. Repair
and seal as necessary.

CORRECTIONS
LOW-COST/NQ-COST

. If stacks are not free of haze,

burner adjustment may be neces-
sary.

. _Inspect control linkages for tights,.

ness. Adjust to eliminate slippage
or jerky movement.

. Set aquastats at 100°F during_

shut-down.

- Replace obsolete or seldom used

pressure vessels:

. Install insulation on all units not

already well insulated.

+ Check and repair oil leaks at all

valves and fittings.




b - Inspect oil pre-heaters to insure ’
- that oil temperatures are main-
tained in accordance with manu-

) ] facturer’s or oil supplier’s recom- A
: ' mendations. ,‘ '
Q ’ - Inspect coal-fired stokcrs, grates - -

and controls for efficient opera-

' ’ tion. Unburned coal in the ash.
.- ’ _indjcdtes incomplete combustion.

- Inspect contacts and relays.

¢ - Inspect heating elements on a

- . ‘ regular basis. Replace as necessary.

- Check controls for proper opera. |
tion and calibration. Adjust as
“ necessary.
’ . Tumn off pilot lights during |
non-Keating seasons and when
building will not be occupxed for /
long pcnods ' ‘

. . ' : CORRECTION,S .
e \ L . LOW-COST/NO-COST .
CHECKPOINT+ .~ Review operating procedures _ |
when more than one boiler is ' ~ |
Arefcorrect boiler operating Pro- " involved. Itis more efficient to . |
cedures followed: use one boiler instead of two at
' - half capacity, because ‘the more
. Yes []  No [] units used, the greate)\f{)e heat
- . 16ss.
Notes: : - Monitor temperature and pressure
readings on a daily basis. Maintain .
: y a log, so that normal levels can be
established and unusual conditions
# can be ‘detected and corrected.
« The firing rate should also be
noted.
' « Make sure that the fire is extin-
- ' guished immediately when the
T « unit shuts down. If the fire
= continues to bumn, even’hriefly,
. fuel will be wasted. Repair or
- ' , replace solenoid valve to correct

the problem. . i
. . J _ .

&
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“Yes [ ]

<

CHECKPOINT *

Has the boiler stack output been
analyzed? '

(4 LY

"No [ ]

Notes:

.

. Check burner firing period for
compliance with specifications. If
the firing period is out of spec, the
controls are*faulty ot need adjust-
ment.

CORRECTIONS
_ LOW-COST/NO-COST
- Check boiler stack temperature. It
should not be mgre than 150°F
higher than the steam temperature.
. ~If thestack temperature is exces- -
“sive, adjustment of the fuel burner
. and/or tube cleaning is indicated.
- Flue gas analysis should be. per-
‘formed on a regular basis. Check
levels of oxygen, carbon mondx-
ide and carbon dioxide. Oxygen
concentration should be no more
than 1 or’2 percent. There should
be no carbon monoxide present.
COg concentration should be
9-10% for gas-fired units,
11.5-12.8% in units using No. 2
oil, and 13-13.8% units using No.
16 oil. .
- Maintain the lowest possible steam
pressures for supplying the radia-
tors. feo- .

-

g

T e—
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CHECKPOINT
Are furnaces and other heaters
cleaned and maintained on a regular
basis? Do all units function properly?
. R
Yes [T No[]

Notes:

CHECKPOINT

Are radiators, convccty‘ors,x base-
board, and finned tube units

" operated and maintained for effi-

. cient operation? ‘

1

No[]’

1

* Yes [.]

Notes: _ :

¥,
e

CORRECTIONS®
LOW-COST/NO-COST

- Clean heat exchanger surfaces on a

regular basis.

« Check and adjust air-fuel mixture
. on a regular basis.
- Inspect burner couplings and

linkages for proper fit. Repair as
necessary, '

- Inspect casing for air leaks. Seal all

leaks.

- Inspect and keep any insulation in

good repair.

- Follow guidelines for fan and

motor maintenance.®

-

“

CORRECTIONS
LOW-COST/NO-COST

- Move all obstructions from around

units. Air flow is essential for
efficient heat exchange.

. Make sure that hot air is vented

away from hydronic units.

- Keep heat transfer “surfgccs clean..




CHECKPOINT

. Are all electric heaters functioning
propeily? Are units inspected and

a regular basis?

‘No[],,

CHECKPOINT

Are hot and chilled watcr,distriﬁu: ‘

tion systems checked on a regular
basis?

€

Yes [ ] No [ ]

Notes:

CORRECTIONS
LOW-COST/NO-COST
« Keep heat transfer surfaces clean
and unobstructed.

+ Keep obstructions away from

units to allow proper air flow.

. Inspect fans, heating elements,

-

* and controls on a‘regular basis.
* Repair and replace as necessary, ~
+ Check reflectors on infra-red heat-

ing-units ‘for proper beam direc-

tion,and reflectance. Clean reflec- .

tors on a regular basis.,

. Chcck for proper opcratmg volt-

agc Consult marfufacturer’s litera-
ture.

CORRECTIONS™
LOW-COST/NO-COST

. Inspect and test controls for

proper operation. Adjust, .rcpaxr
or replace'as necessary. .

+ Inspect fittings and valves for

leaks. Seal all leaks.

+ Check in-line lnstrumontatlon for

accuracy and adjust as rcquxrcd
Inspect pipe insulation.. Replace

.any worn or damaged insulation

after repairing any leaks, «

+ Inspect and clean stramcrs ona

regular basis.

i Inspect heat exchangers. If a large

_temperature difference is noted, it

-

may indicate problems. Repair
any causes. .

. Inspect and clean vents on a °

regular basis. .

.

)
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.

and maintained properly?

~~~~~ ‘ﬂch[] No [ ]

. £

CHECKPOINT
Are heat pumps-maintained and
operated in an efficient manner?

~

‘ Yes [j No []

Notes:

‘,A »” Fd
¢ E\‘ ol ‘ ) .‘.'. > .
’ * - o l- Q
st ) 'q‘ b -
4’ e 'y ~
(.
CHECKPOINT CORRECTIONS
L——""_ * Are pneumatic compressors inspected LOW-COST/NO-COST

Inspect fittings and connections
for air_ leaks. Seal any leaks.

. Observe compressor operation.

Correct the cause(s) of unusual
operation. If the compressor
seems to run excessively, there
may be a pressure loss in the
tank, controls or fittings.

Inspect air pressurg, in supply tank
and supply line pressure requlators
for proper limits. Consult mani-
facturer’s literature.

- Check belt tension and alignment.

Periodically inspect filters and »
replace as necessary.

. Maintain motor in accordance

with manufacturer’s recommenda-
tion.

CORRECTIONS

-

>  LOW-COST/NO-COST

Keep air supply and return registers
unobstructed.

. Check accuracy of thermostats

and recalibrate as necessary.

« Replace filters on a regular basis: . _

Follow manufacturer’s recom-
mendations for maintenance.
Inspect ducts for air leaks.’ Seal,
leaks with tapeor caulk.  '*°

- Inspect compressor and refrigerant

lines for lcaks, Seal*all leaks.




J ~

L .
.. CHECKPOINT ‘
Are all steam pipes and distribution
controls in proper working order?

. -

Yes [ ] No [ ]

- Notes: s

o CHECKPOINY
* Have all steam traps been inspected?

“ Ye'[]  No[]
 Notes:
[ \
)
- - -
. & . .
<, . r
v - -
.t
; - »
- m‘l [ A
¢ ) Co -
~\.‘, : ) * '
TR 2o

%

~,
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CORRECTIONS
LOW-COST/NO-COST
- Inspect insulation on piping and -
other distribution components.

 Repair and replace as necessary.

. Check automatic temperature
controls and other controls to
insure that the system is propcrfy
regulated to meet heating needs.

. Inspect zone shut-off valjes so
that steam will not go t& unocc-
upied areas.

+ Inspect all valves and fittings.
Repair all leaks. -~ oo

CORRECTIONS
LOW-COST/NO-COST
- Inspect steamtraps for proper
operation, Trap failure can cause + .
a marked loss in system efficiency.
Several tests can be used to check
traps:
* Listen to trap to determine if it
opensand closes when it should.

- * Feel the trap on the down

stream side. If it is excessively

hot, it is passing stedm, which

can be caused by dirt, excessive

steam pressure, or a mglfunc- ,

tioning trap valve. If'it is

moderately hot, it is passing
condensate, and is functioning . -~

properly. If. it is cold, it is not * ,

functioning at all.

* Check for bagk pressure on
downstream side. .

* Check temperature of return
lines with.a surface pyrometer,
by measuring temperature 3rop
across the trap, Lack of temper-
ature drop indicates steam blow-

by.
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’ CORRECTIONS
CHECKPOINT . LOW-COST/NO-COST
Have all cncr'?m; equipment and . Notg the location of all equipment
" controls beerlocated? . and controls. -
a _ . Locate all environmentally sensi-
Yes [ ] No [ ] tive equipment in a common area
P : if practicable:
\ Notes: . '
A
N
\ :
/J
. ‘ /
s o
Y. '
7
. . B
] ) R
’
. ‘ ~
N\ : : ‘
e __________________________|
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C. HOT AND CHILLED WATER

CHECKPOINT"
Are hot water temperatures

correctly regulated?

Yes [$] . No [ ]I

‘Notes: .

‘CHECKEOINT
Are,energy and water conservation
practices observed? . _

- Yes [ ] No l[ ]
’ /
Notes:
. \\

CORRECTIONS
LOW-COST/NO-COST

- Check settings on water heaters.
. Add a cyclinf timer to electric

water heaters to regulate use in
accordance with demand.

+ If+hot water is circulated by a

pump, turn pump’ off when hot
water is not needed.

+ Regulate water temperature

_according to use—105°F for hand
washing and bathing—140°F for
dishwashing,

1

CORRECTIONS'
LOW-COST/NO-COST

+ Place flow restrictors in shower

heads and hot water faucets.

. Inspect all pipes, fittings, faucets,

*and connectors. Repair any leaks.

"+ Inspect all hot water regulators

and controls. Repair and replace
as necessary. B

+ All hot water tanks and pipes

should be insulated, especially
if they are in unheated, unin-
sulated space. Add or repair
insulation as necessary.

+ Replace existing hot water faucets

with spray type or flow restricting
faucets. Consider installing spring-
handled hot water taps,

+ Deactivate water heaters, includ-

ing the pilot lights, when they are
not needed for an extended
period. "

+ Disconnect refrigerdtion on water

coolers.

.

L2

«
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CHECKPOINT
Have all tanks, pipes and fittings
been inspected?...

Ys[]  Ne[]

Notes:

- Inspect heat exchangers. If a

- Discontinue treatment of drinking

water if possible.

CAPITAL EXPENSE

- Relocate water heaters so they are

adjacent to the point of use.

- Consider installing a water heat

recovery system on the air condi-
tioner. - '

CORRECTIONS
LOW-COST/NO-COST

- Inspect for leaks. Repair as

necessary.

- Inspect insulation on tanks and

exposed pipes. Repair or add
insulation as required.

¥

- Inspect and test controls for

proper operation. Adjust, repair or
replace as necessary.

. Check in-ine instruments for

accuracy. Adjust, repair or replace
as necessary.

- Imspect and clean strainers on a

regular basis.

4
large temperature difference is
noted, it may indicate air binding,
clogged strainers, or scale buildup.
Determine cause(s) and corrects

- Inspect and clean vents on a

regular basis. Clogged vents
restrict air elimination, reducing
system efficiency.

¢
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D. LIGHTING

N

1. PATTERN OF USE MODIFICATIONS

CHECKPOINT
Is artifical lighting used in am effi-
cient manner? *

Yes [ ] No [ ]
Notes: _
_._;,_._ N

CORRECTIONS
* LOW-COST/NO-COST

- Use natural light to the maximum

practicable extent.

+ Place “lights off” signs near

switches.

. Keep windows and skylights clean -

to maximize light transmission.

. Establish a lighting usage program

which includes a Tighting schedule
corresponding to occupancy
patterns. Use only the number of

" lights necessary and make sure

that the lights are off when not in
use.

: Move desks closer to sources of

natural light. Group desks so
that they can take advantage of
natural light and luminaires. It is
cheaper to move desks than it is to
move lights.

+ Arrange work so’ that sidewall

daylight crosses ;t right angles.




T e

2. LUMINAIRE MAINTENANCE

CHECKPOINT

_Are lamps and fixtures selected and =

maintained for energy’ efficiency?
Yes [ ] No [ ]

Notes:

CORRECTIONS
LOW-COST/NO-COST’

. Use lower voltage lamps as replace-

ment when light output is accept-
able. For example, a 35-watt
fluorescent lamp uses 20% less
energy than a 40-watt lamp.

- Keep lamps and reflective surfaces

clean. ' /
+ Clean walls and ceilings on a, _

regular basis. '

- Remove unnecessary lamps and

ballasts.

- Replace defective ballasts with the

high efficiency type.:

. Avoid using “long-life” bulbs.

They are not efficient.

- Clean lenses and shielding in

fixtures. <

- Keep windows clean to maximize

light transmission.

CAPITAL EXPENSE

- Repaint walls with light, reflec-

tive colors.

- Replace light fixtures with more

efficient units.

- Install automatic lighting

controls.

. Install dimmers in classrooms.

W
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3 ILLUMINATION LEVELS

CHECKPOINT
Are lighting levels maintained that
are_appropriate for the task and

energy efficiency?
“ )
Yes [ ]°. No { }
. Notes:
L S
¢
. . -

.. CORRECTIONS
LOW-COST/NO-COST

. Using a light meter, adjust lighting
. levels by removing lamps and

fixtures as required. Use dimmers
where installed.’ ’
4

CAPITAL EXPENSE

.. Replace old fixtures with more

. Replace lamps where they are

efficient types.

operating at 70% of their origin
output, as measured by a light
meter.

. Add switches and timérs, or -

photo cells, to provide greater
control over lighting.

. Repaint walls using light, reflective
* colors.

4
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, *". "E. FACILITY UTILIZATION

* 1. SCHEDULING

. * CHECKPOINT
I facility use planned for maximum
effi ccncy?

ch[] No []

Notes: _

b .
* ' CHECKPOINT
Has the interior space of the facility
been evalitated and adjusted from
»  the perspective of energy use?

—

Yes []  No[]

4 Notes

CORRECTIONS
LOW-COST/NO-COSTS

- Schedule cleaning and maintenance
activities during &hylight hours,

\ Whenever possible.

- Consolidate activities to reduce
building usage.

+ When rescheduling is not possible,
use lights and equipment only in
areas where personnel are working.

« Reduce thermostat settings to 50°
F during the heating season, whcn
the building is unoccupied.

- Turn off all air conditioning units
whenever the building is unoccu- .
‘- pied. SoT

CORRECTIONS
LOW-COST/NO-COST

- Adjust schedules so rooms are in
* continuous use. =

+ Eliminate tasks and instructional
elements that consime excessive :
amounts of energy.

+ Turn off héating and cooling

tfiat space will be® advcrsely
affected.

: . system, Or turn off registers in
’ ) / ,\unndcuplcd areas if nothmg in, °

+ Evaluate mstructanal programs

and schedule room ‘use to reduce
energy consumption.

+ Examine the tasks.and instruc-
tional elements_of curriculum
programs, andmcorpOrate energy

i lessons.
« Reduce heating and cooling -

mapds of unoccupied areas
with appropriate control systems.




2. OCCUPANT HABITS

CHECKPOINT
Have all personnel been instructed to
implement specific conservation
measures?
Yes [ ] No [ 1],

Notes:

.

CHECKPOIN’I
Are all personnel aware, of . thc
importance of conscrv'mg cncrgy?

Yes (7] . - No []
3 .
NO(OS:: ’
‘ b
. -A;“ '
.
/
’
L4 @ l
Pl l"

|

L]

CORRECTIONS
LOW-COST/NO-COST

. Instruct staff about specific con-

servation measures by distributing
checklists. -(See Appendix C.)

- Post thermostat temperature set-

&

ting reminders.

. Instruct staff to keep windows

and doors closed while heat or air
conditioning is on.

-

CORRECTIQN s

.4

LOW-COST/NO-COST .
- Offer in-service training to 1nstructb

pcrsonncl about the unpqrtancc of
conscrvmg cncrgx,”.

. Use placards-4nd signs to remind

personnel about conservation
techniques. :

. Keep the building occupants

informed about the energy conser-
vation guidelines.

+ Institutea.preventive maintenance

training program.

L
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RECOMMENDED EMERGENCY CONTINGEN

APPENDIX D:
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CY MEASURES
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Transportation

« ’

RECOMMENDED EMERGENCY PROCEDURES | .

If an energy cmcrgcncy is declared, every school dlstrﬁzt should consider the
following actions. Some of these actions require suspension “of State Board

Regulations, Florida Statutes, or Federal Regulations. Proper authority must
be granted before these actions can be implemented.

N

Stage I - Moderate Energy Emergency 5
Facilities

.« + Serve cold lunches and breakfasts only. - B

+ Avoid serving site-prepared lunches.

-

. Limit all extracurricular air-conditioned, heated, lighted events.
. Tdtal shutdown on evenings, weekends, and ho\lidays‘w.hcn unoccupjed,
, except for freeze protection.
a
* Turn on air-conditioning one half hour after bcgmni)gof school and
off one half hour before closing, if the temperature is-above 80°.

. . Set thermostats at 78-80°F for cooling; 65-80°F for heating. -
*
+ Rednce ligh{ing to 50 foot candles in all areas, * *

. Eliminate hot water showers. /
\

. Reduce (mechanical) outside air ventilation to, 4 cfm.

- §
. ‘Eliminate transportation of less than 2 miles.
!

. Eliminate non-instructional transported figld trips.
4

. Limit transported instructional field trips. S ,
. Limit all out-of-town cxtracurncular actxvmcs in districts with fiveror
. more schools. ' . -

e

[




i + Transport students to the ricarest appropriate school center. ’ .
> ‘ ' . .
Increase distances between bus stops.
i > ' .
Restrict out-of-county travel dnd curtail in-county travel.
» _Transport school personnel on school buses on a space-available basis. ‘
Calendar and Instruction - -
Restrict driver’s education to classreom training. S R
* $
. Establrsh a plan for 4- day school week w1th extended hours. .
+ Waive 180-day rule for a 300 minute day and plan for a 250 mmute |
. : : .* day ¢hold FTE harmless) \
(S :
- Consolidate programs in central centers. /
. . k
. , ‘ ' Curtail adult and community education classes to points where .
. - energy efficiency is a criterion and limit summer and adult school to
. ' compensatory, promotions programs. . {
. R \
+ Schedule vacatlohs\so entire buildings can be dlosed. Schedule closmgs
T during periods of high energy need. "
Provide in-service energy emergéncy training for school staff.
' N . r ! )
’ . .+ Place greater emphasis on energy conscrvatlBQ in the instructional
" program o ,
e . * ' 1 .
) Stage II - Serious Energy Emergency
? Facilities
. “Reduce lighting to 30 foot candles or less.
’ ) + Reduce mechanical ventilation to 3 cfm. |
' ) /"\ . + Eliminate air conditioning in schools with operational windows. |
! \




*

-~
. . ‘
T\ran’sportation = . 7
+ Suspend cour;-t;rdcrcd busing for dcscgratk;n. E
e -
~ v-—’Eﬁminate—alL&ranapommcld,ti:,R,r — *
: &

. Establish a minimum load per unit Pascd on fuel efficiency.

. Establish a ride-sharing-program for students, parents .andtfaculty.

Calendar and Instruction
. Declare a 4-day school week. N
". Reduce instructional day to 250 minutes. .

. Eliminate adult and community school programs.

. Eliminaticncrgy-intcnsivc programs.
. Establish comprehensive high schools.

. Centralize in-service proérams, Use ITV and group leaders. e

. Establish a “hold harmless” on all FTE funding.

Gmdelmes for Bmldmg Shutdown . -

. ¢ Locate a.ll mcchamcal gas, oil, and electric equipment and appliances.
Disconnectall électric items and make sure pilot lights are cxtmgulshcd
on gas and oil burners, -

Prcparc all equipment and appliances for storagc in accordancc with

manufacturer’s recommendations.

" Insure that all items have been removed from refrigerators and freezers.

JIf some s in laboratory refrigerators can not be moved safely,
conmosd following proper procedures.

rd
v

+ Remove water from all water-carrying systems, including ;adiator;'

‘on standby generators other equipment if frecze protection has

" notbegn provided. :
T

’ -

4
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® ASHRAE Handbook of Fundanventals, 1972. New York: Anierigan Society
of Heating, Refrigeration and Air Conditioning Engineers, Inc., 1974.

~

.This handbook explains the function and design of all types of HVAC
systems. It includes information that will be helpful whcn testing, balancing,
and maintaining HVAC systems.

{
Available from the Florida State Libraryl: Oall number 697 AME.

° Baron, Stcphcn L., P.E., Ed. Manual of Energy Savmg in Existing Buildings

and Plants, Vol. 1. Facility Operation and Maintenance. Englewood Cliffs,
CNJ.: Prcntlcc-Ha.ll Inc., 1979.

This book cxpla.ms the energy management process in the industrial setting.
Many of the operating proccdurcs covered in this bbok are applicable to
schools because the energy-using-systems are often identical to those installed .

in industrial or commercial facilitics. > m
Available from the Florida State Umvcrsxty'hbr : Call number TJ1635
384 B37. ’

r

Fl

. RA - . * N
® Dervin, Ronald.and Carol Nic%‘w to Cut Your Enengy Bills. Farmington,
n

Miehigan: Structures Publishi mpany, 1979.

This little book is oriented toward the’homeowner. But many of the sugges-
tions contained in if are very useful in the school setting. Many of them have

.+ been included in this handbook. -

Available from the Florida State Library: Call number 644 DER. ‘}

‘® Dubin, Fred S. and ChalmcrsG Long,Jr., Energ'y Conservation Standards.

New York: McGraw-Hill, 1978.
. 4 } . .
This wark discusses various standards in the area of building design, climate
control and lighting as they relate to energy conservation. It may be reviewed
before evaluating plans for new construction or remodeling projects.

LN
Available from the Florida State U;_uvcrmy Library: Call number TJ163.5

‘B84 D79 .




. " "® Dumas, Lloyd J., The Conservation Response. New York: D.C. Heath and
Co., 1976.

This book examines the conservation response, e.g., the ways in which institu-
tions, including government and industry, must respond to energy shortages
and environmental crises. It would make excellent reading for advanced high
school social studies classes

s

Available from the Florida State Libr'ary: Call numbcr 621 DUM. ' . B

. *

L Hainés Yacou<Y., ed. Energy Auditing and Conservation. Washmgton
D.C.: Hcmlspherc Pubhshmg Corporatlon 1980.

This -hock dcscnbes the energy auditing process. It may be reviewed by
« the m¥mbers of the energy.audit teams so that they may better understand
- the method and goals of an Energy Audit.

] - Availqblc"er'm the Florida State University Library: Call number T]J163.5
Y - ~ ' V6N36,1979.

.

@ Here Comes The Sun, 1981. Boulder, Colorado: Joint Vq_nture, Inc., 1975. .

This little book examines a series of very innovative solar designs conceived

~ ' by a group of architects and visionaries. It makes interesting reading. - =

__ should be of interest to high school ‘art and archxtccturc teachers and

students. . .

™ Available from the Florida State University Library: Call number TH7413
J64, 1975. . '

. @ Jones, Philip G. “...To Help Your School Cope With The Energy Crisis™,
' * The American School Board, Vol. 16], No. 1 (January 197%), p. 30. .

oY *This article pomts out the'need for schools to take steps to cope with °
. the energy crisis. When this article was written, energy management was
. . a brand new concept, but it still indicaidsthe necessity of planmng and
management to cope with cnctgy shortag ., g
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® Landsberg, Dennis R. and Ronald Stuart. Improving Energy Efficiency in .

Buildings. Albany: State University of New York Press, 1980.

This book describes stratcgi? for improving energy efficiency through
retrofit and energy-efficient new design.

Available from the Florida State University Library: Call number TJ163.5
B84 L36.
\.—_/

.
i B

@® Roose, Robert W., P.E., ed. Handbook of Energy Conservation for Mechani-
cal Systems tn Busldings. New York: Van Nostrad Reinhold Co., 1978.

This technical manual describes how energy can be conserved by modifying
mechanical systems and implementing improved maintenance practices. This
book should be useful to building\_supcrintcndcnts and engineers.

Available from the Florida State Un1vcrs1ty Library: Call number 696
HAN ' - ,
. s

® Smith, Craig B., ed. Efficient Electricity Use. New York: Pergamon Prcss,
Inc., 1976. /!

This enormous book covers all phases of electrical use. It includes standards
and procedures for improving the efficiency of all sorts of electrical items.
The sections on lighting should be very helpful whcn lighting modifications
are to be analyzed.

4
*

£
DOCUMENTS ..
The following documents were reviewed during the preparation of this
handbook. Many of them include plans developed by school districts and
other states for energy management programs. The best features of these
plans were mcorporatcd in this handbook. Copies may be available from
the publishing organization.

1 odre & dey

.
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' Carolina State Board of Ed}xcati}n\l974.

’

Broward County Energy Conservat;éon Program. Tallahassee: State of Florida,
Department of Education, Office of Environmental Education, 1976.

Broward County Energy Conservation Progra;. Broward County School
Board, 1978. * -

Comprehenswe Program and Plan for Federal Energy Education Extension
and Information Activities. Washingten, D.C.: U.S. Department of Energy,
Assistant Secretary for Conservation and Solar Applications, Office of
State and Local Programs, Office of State Grants Program, 1978.

D;'ngt Contingency Plan for School Districts. Tallahassee: State of Florida,
Governor’s Office, Office of Emergency Planning. (Unpublished).

Energy Conservation. Clay boun;y Public Schools, 1979-1980. &

Energy Conservation and Heating Handbook. Raleigh: State of North
Carolina, Office of the Controller, Division of Plant Qperatioh of the North

Energy Conservation and Management Plan. Okaloosa County. School Board,
1980. ‘

Energy Canservation und Management Program for the Superintendent’t
Office,-Brantley County Schoot System. The Southeast Georgia Arca Plan-
ning alcnd Development Commission, Management Services Division, 1977.

Ene;gy Conservation, Lee County Public Schools. Tallahassee: State of
Florida, Department of Administration, State Energy Office, 1978-79.

Energy Conservation Plan. Madison County Public School Board, 1979.

Energy Conservatiofl. Seminole County School Board, 1978.

’

book for Orange County School District.
Orlando, Florida: Orange County, 1979.

Energy Congervation Plan. Sumter County School Board, 1979-80.
st )

Energy Management. Jacksonville: Duval County Public Schools (First
Draft).
' -




Energy Management. Miami: Dade County Public Schools.

Energy Management for School Administrators, Columbus, Ohio: Ohio

Department of Education.
L

Energy Management Handbook for Public Schools (First Draft). Tallahassee:
State of Florida, Department of Administration, State Energy Office,
1978.

Energy Management Plan. Indian River County School Board, 1980.
Energy Management Plan. Montgomety: State of Alabama, Department of
Education, Bulletin No. 24, 1980.

Energy Management Plan of the Holmes County Public Schools. Tallahassee:
State of Florida, Department of Education, Office of Environmental Educa-
tion.

Energy Management Plan of the Liberty County Public Schools. Tallahassee:
State of Florida, Department of Educatiom, Office of Envxronmcntal Educa-

txon
K]

Florida Energy Conservation Manual. Tallahassee: State of Florida, Depart-
ment of General Scrvxccs, Dlvxsxon of Building Construction and Property
Management. .

: - ' -
Flon'da Life Cycle Analysis Manual. Tallahassee: State of Florida, Depart-
ment of chcrawcrviccs, Division of Building Construction and Property
Management. ) . ¥

Ingerim Florida Energy Emergency Contingency Plan. Tallahassee: Governor’s
Energy Office (Unpublxshcd) .o

The Local Energy Program Manual for School Administrators. Ralcng\
North Carolina Department of Education, 1980.

Making Cents of Your Energy Dollar. Wanhmgton D.C.: US. Department of
Energy, Assistant Secretary for Conservation and Solar Applxcatxons, Institu-
tignal Building Grants Program Division. g

3

Managing Brevards Energy. Brevard County School Board, 1980.

-




North Carolina Department of Educatiqn Energy Conservation Plan. Raleigh:
North Carolina Dcpartmcnt of Education, 1976,

Okeechobee County School System Energy Conservation Plan. Okcechobee
County School Board, 1978. :

4 »

Palm Beach County Utility Manageme/nt Pragram. Palm Beach, Florida: Palm
eBeach County, 1977. ,

v

.

SEED: Schoolhouse Energy Efficiency Demonstration. Houston: Tenneco,
Inc., Public Affairs Depa.Tmcnt

South Carol:na Energy Management Policy. N.D.

The State Educatzonal Agency and Energy Conservation in Educational .
Facilities, Colorado. Building Systems Information Clearinghouse. Educa-
tional Facilities Laboratories, Inc., November 5, 1974, e

System Save§ Through Energy. Management. Palatka, Florida: Northeast
Florida Educational Consortuim. o . .

Texas Energy Conservation Program: Schools. N.D. "

Total Energy Management. Washmgton, D C.: U.S. Department of Commerce.
N.D.

Total School Energy Management Program. Washington, D.C. U.S:-Depart-
ment-of Energy. N.D. ‘
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This handbook }tis been arranged so that-the Encrgy Managcmcnt Coordi-
nator may distribute selected portions among the school system’s personnel.
The following index identifies some of the topics covered by the handbook
that would be addressed by different individuals. Because the structure of

the energy management program will vary from district to district, and some,

individuals may perform more than one function, the following index may
be used as a gurdc for identifying those portlons of the handbook that
should be revieyed by personncl from the various functional areas.

CURRICULUM DIRECTOR ' '  Page No.

Planning .. ... IXRETRERE PR PR e e, 4-1--4-6,

Implementation. .. ..., .vveeiennnn, e 4-17--4-22

Monitoring and Evaluation ............ P i 4-22-4-23 .

A .
Energy Egucatxon O e e 5-1--5-8
. '_‘,/T " . ) .

Emergency Contingericy Measures. .. ............otts e 6 1--6-6,

.o . "~ Appendix D

+
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~ N ‘
' " FACILITY MAINTENANCE PERSONNEL Page No.
"o Development of Mission Statement. .. ..... b PR 1-3--1-5,
' ; h N 4-3
’ Participation on Energy Management Committee . ........... 1-3
Participation on Energy Management Team e 1.5
Implementation of Immediate Action Checklists . / ....... Apper\ldix B
. ‘ . ' (B-11-12)
’ Completion of Building Profile . . . ... v veereeereeenns. 2.1,
. - ' Appendix A
- Inveritory and Destription. . . . . Bieaneannennnnanananns 2-2 .
Energy Use Data Collgction. . ........ovviinennene. r.2-2--2-8
» * Data Analysis, Energy Use Index. .............. % S 2-8--2-10,
) Appendix A
n, .A \0
."," : ) Completion of Eneréy Audit....oovviiiiii i 4-6--4-10, “ .
AN ¥ ’ . _Appendix C .
. Planning ..... P TN Vereriaree e 4-1-4-6. -~ LT 1
~ ~ ) ' 4-10-4-17 |
Implementation. .......... e reeeeteae e 't coe. 4-17-4-22 ° l‘
Monitoring and Evaluation .. .... e R R R 4-22~-4-23 ‘}
- Y &
- - ,'/
\ -
. ’ .
» 1
i * . ’ :
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. FOOD SERVICE PERSONNEL . PageNo.,
Development of Mission Statement. . .........cooiiiennn.. 1-3-1.5,
. : 4-3
Participation on Energy Management Committee . ...... e 1-2
Participation on Energy Management Team e 1-5
4
Implementation of Immediate Action Checklists ............ Appendix B
: ’ (B-13--B-15)
Completion of Buildjng Profile..... TR 2-1,
. Appendix AZ\
Inventory and Deseription. . . ... .covviieiiien e, 2-2,
’ Appendix A
Completion of Energy Audit. ............coviiiiiinnnnn 4-6-4-10,
N . ) Appendix C

PARENTS Page No.
Development of Missiop Statement........ceceeeiniiian. 1-3--15
Participation on Energy Management Committee . ........... 1-3 ’
Participation on Energy Man'agcmcnt Team ........co0nnen 1-5
Implementation of Immediate Action‘Chccklists ............ Appendix B,
; . (B-20)
2 i ;‘. /}
~ . ~
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PRINCIPALS Page No.
Development of Mission Statement. . .............couven. 1-3--1.5, .
4-3 .
Participation on Energy Management Committee . . . wy v v 1-2 -
Participation on Energy Management Team ................ 1-5
° . ‘ ®
Implementation of Immediate Attion Checklists ........... 2-1, . o
) 2-11-2-12,
Appendix B
-~ Operational Practices. . . ....ovvieeanniiniinnnn e, 3-10--3-14
. .
’ Completion of Building Profile . . . .............ooviuuiit 2-1,
’ Appendix A
. Inventory and Description. . . v o v eeveiieniinniinn 22
. Energy Use Data Collection. .........ooivvvieninn. 2-2--2-8
Data Analysis, Energy Use Index. .........ooovnnninns 2-8--2-10,
- Appendix A
s
. Completion of Energy Audit. ........ preenens \ ... 4-6--4-10,
. ' Appendix C’
" , Planning ........ P 4-1-4-6,
. = . \ 4-10-4-17
/ ‘ﬂ‘_ - - “.1_“
, b Implementation. .. ...ovviiinriirneeeeriineieiin, 4-17--4-22
s s .
.’ Monitoring and Evaluation . .......coveeininieinn. 4.22-4-23
- B ! ! . »*
, i Energy Education . ..........ccoiiiiiiininiiiit, 5-1--5-8
\ -3t J . . .
+  Emergency Contingency Measures. . . .. ..vvveveeeeneaenes 6-1--6-6,
. Appendix D
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/)écmcntation ............................... Ceenaas 4.17-4-22
. 3

Monitoring-and Evatyafion . I e e 4-22-4-23
STURENTS . -~ Page No.
>I?cvcl pment of Mission Statement. . ... oot 1-3--1-5,
T 43
L AParti paWr@y Management Compittee . ...%...... 13 %
Partich/aﬁén on Energy Management Team ........ s ‘
“ Implementation,of Immediate Action Checklists . ........... Appendix B
* (B-19)
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PROCU.REMENT DIRECTOR Page No
Development of Mission Statement. .............. e & 1.3--1-5,

. ) 4-3
Participation on Eniergy Management Committee . . .,........ 1-3 . ) .
Participation on Energy Management Team .. ..c..ouuvenens 1-5
Obcrational Practices. ... .. ........ P . yaesast 3-26--3-34
Planning . . .... e T A e 41-46, "+ ~_
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TEACHERS . , Page No
. -
14
D,gvclopmcnt of Mission Statement..........cooveianaenes 1-3--1-5,
4-3
Participation on Energy Management Committee . ........... 1-2
: h ‘
Participation on Energy Management Team ................ 1-5
- . . \,
Implementation of Immediate Action Checklists ......... :...Appendix B
(B-3-B-10) .
Ol;crational PractiCes. o v vveeeerommerseesnsnsenanananas 3-10-3-14
Energy Education . ............. G 5-1-5-8
2
] \
TRANSPORTATION DIRECTOR Page No
~ >
Development of Mission Statement. . ...ooveineeneennn. 1-3--1-5
Participation on Energy Management Committee .. ....... 120
Participationvon Energy Management Team . ....cevveenenes 1-6 ®
Impl?mcntati'on of Immediate Action Checklists ........... Appendix B
(B-16-B-18)
Operational Practices. .. ..ovvveeineriiiananinnenn. 3-14--3-26
BJAIIRING 5+« e v v e e e e e e e e e e e e e 4-1--4-6, -
4-10-4-17
A} .
In?&lcmcntati‘on ...................................... 4-17-4-22,
Monitoring and Evaluation ........vvvviiiiiiiiiiiien 4-22-4-23
....................... 6-1--6-6,
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APPENDIX G:

SCHOOL DISTRICT AND UTILITY CONTACTS




Superintendents

ALACHUA

Dr. Walter L. Sickles

Gainesville 32601
(904)373-5192

BAKER

Tim Starling

392 S. Boulevard East
Macclenny 32063
(904)259-6251

BAY

Pete Holman
P.O. Dr.awcr 820

Panama City 32401
(904)769-1431

"l

BRADFORD

Thomas L. Casey, Jr.
582 No. Temple Ave.
Starke 32091
(904)964-6800

" BREVARD

Robert L. Blubaugh
1260 S. Florida Ave,
Rockledge 82955
(805)631-1911

1817 E. University Ave.

[y

-

SCHOOL DISTRICT CONTACT PERSONS

FOR ENERGY EDUCATION

Curriculum

Dr. Joseph Wood et
1817 E. University Ave.
Gainesville 32601
(904)373-5192

Tim Starling*
P.O. Box 465
Macclenny 32063
(904)259-2351

i
Harvey H. Casey
1855 Liddon Rd.
Panama City 32401
(904)769-1431

¢

Jerry McGriff
Bradford High
Starke 32091
(904)964-8732

Dave Murray

1274 S. Florida Ave.
Rickledge 32955
*(805)681-1911"

i R

Management

Gerald R. Manuel
1817 E. University Ave.
Gainesville 32601
(904)373-5192

-

Michael Yarbroug

892 So. Boulevard E.
Macclenny 32063
(904)259-6251

y

>

. William J. Slocumb
P. O. Drawer 820
Panama City 32401
(904)769-1431 |

Lennard B. Register
582  N., Temple Ave.
Starke 32091
(904)964-6800

John W, Fletcher
1260 8. Fla. Ave. °
Titusville 32780
(805)681-1911




. | s

Y

BROWARD

Dr. William T. McFatter,
P. O. Box 5408

Ft. Lauderdale 33310
(305)765-6000

' CALHOUN.

Howard Johnson

425 E. Central Ave.

Blountstown 32424
© (904)674-8733

CHARLOTTE <

James B. Lawless
1016 Education Ave.
Punta Gorda 33950
- (813)639-2121
crrrus T
Roger Weaver
1507 W. Main St.
Inverness 32650
(904)726-1931

! ~

CLAY

Jesse Tynes, Jr.

! . P.O. Box 488 -

. Green Cove Springs 32043
(904)284-3041

. -COLLIER
Dr. Thomas L. Richey
3710 Estey' Ave. -

Naples 33942 .
(813)774-3460

o

" Dr. Andrew Ramsey

Dr. Paul Bethune

5440 Plantation Road .
Plantation 33317 :
(305)765-6397

-

i

626 N. Main .
Blountstown 32424

. (904)674-8734

Mary Nell Gunter
1016 Education Ave.
Punta Gorda 33950
(813)639-2121

v

John H. Headlee

1507 W. Main Street
Inverness 32650
(904)726-1931 ~

Walter L. Brock

P. O. Box 488

Green Cove Springs 32043
(904)284-3041

-,

Donald Thompson
3710 Estey Ave.
Naples 33942
(813)774-3460

~ Punta Gorda

, , |
|

! Kenneth Russ '
3810 N.W. 10th Ave.
Ft. Lauderdale 33309
(305)765-6000 )

-

Frank Guiford
" 425 E. Central Ave. G-20 x ‘
Blountstown 32424 - |
(904)674-8733 .

~ .

Leon P. Darsey

1016 Education Ave. .

33950 o ‘
(813)639-2121 : '

R

Charles P. Hayes
1507 W. Main St.
Inverness 32650
(90‘?726-1931

Joseph Elliott .

. 900 Walnut Street
Green Cove Springs 32043
(904)284-3041 Vo

Sy

'

Robert C. Wilson
3710 Eétey Ave.
Naples 33942
(813)774-3460

-~
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Lake City 32055
(904)752-0787

DADE ‘

. Dr. Leonard Britton
1410 N.E. 2nd Ave.
Miami 33132
(305)350-3268- -

DESOTO- .

.

b %‘hn R. Gambrell

P. O. Drawer 1460
Arcadia 33821 .
(813)494-4222

' _DIXIE '

. H. Allen Harden

R P.0.Box G
Cross City 32628
(904)498-3305

DUVAL

Herb Sang -
1325 San Marco Blvd.
. Jacksonwille 32207
[ "« (904)633-6350
S

ESCAMBIA

Charles Stokes
P.©.Box 1470

. Pensacola 32597 .
ke '(904)432-6121

~“
M -,
L
) COLUMBIA : ‘
' . Dr. Silas Pittman “Dr. Rose Smith
P.O.Box 1148 P.O.Box 1148 -

Lake City 32055
(904)752-7812

-

Harriet Ehrhard -
‘1410 N.E. 2nd Ave,
Miami 33132
(305)850-3506

Dennis Koch

P. O. Drawer 1460
Arcadia 33821
(813)4944222
Bill Rains

Box 3-B

Cross City 32628

'(904)498-3770. -

Dr. William Fryar
1325 San Marco Blvd.

. Jacksonville 32207

(904)633-6170

Roy L. Hyatt,

207 E.MainSt.

Pensacola 82051
(904)438-1140

Dr. Otis Housten
P. O'Box 1148
Lake City 32055
(904)752-0787

Edward C. Kenny
1410 N.E. 2u0d Ave.
Miami - 33132
(305)350-3275

Dennis Kech

P. O. Drawer 1460
Arcadia 33821
(813)494-4222

/} A

L]
Lloyd Jones
Box K
Cross City 32628
{904)49 -3231

Donald Bulat  _
Mgt? Custodial Service
3704 Liberty St.
Jacksonville 32206
(904)633-6034

»

‘

A. J. Schultheis |

215 W. Garden St.
' Pensacala 32501

(904)432-6121




( ] .I j . -y
FLAGLER o \ ) “ .
Richard Wells s, | i{\alph Miller, Coy Harris - ‘
P. O.Box 755 * : .P.O.Box 755 P. 0. Box.755 c
* Bunnell 32010 Bunnell 32010 - . Bunnell 32010 .
(904)437-3327 (904)437-3327 y (904)437-3327. oL
FRANKLIN : '
‘ N «
Robert J. Daria a Catherine Floyd =~ Je Hunter Page
P. O, Drawer 70 . P, O.‘ Box 70 N P. O. Drawer 70 )
Apalachicola 32320 - Apalachicola 32320 Apalachicola 32320 .. * "
(904)653-8835 ' ‘) (904)653-8134 | - (904)653-8835 .
. GADSDEN . ' :
Grintlle E. Bishop Dr. Jacob’E. Till Pugh Young -
P.0O.Box 818 P.O.Box 818 . * PD.Box 818
Quincy $2351 Quincy 32351, Quincy 32351
(904)627-9651 ©* (904)627-9651 (904)627-9651
GILCHRIST | ‘ .o ) B ‘ .
Ray E. Thomas Carl Williams ., Raymond Avery
P.O.Box 67 P.O.Box 67 P. O. Box 67
Trenton 32693 . Trenton 32693 Trenton 32693 .
(904)463-2331 * (904)463-2196 , (904)463-2331
> : '
GLADES : . .
Lester Mensch . John Holbrook Eugene Roux
P. O. Box 459 P.O.Box97 ~.° P.O. Box 459
Moore ‘Haven 33471 Moore Haven 33471 Moore Haven' 33471
L . (813)946-0323 (813)946-2941 (813)946-2941 .
GULF ) ' ) .
B. Walter Wilder Laura A. Geddie Harrell E. Holloway © ’
P.O. Box 969 P. O. Box “G” « P, O. Box 969
Port St. Joe 32456 - Pt St. Joe 32456 Port St. Joe 32456
(904)229-612% (904)229-6124 (904)229-6124
A g
\ c ‘
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HAMILTON ~

Fred D. Greene

P.U.Box 1059
Jasper 32052 .
(904)792-1228 -

HARDEE

John E. Terrell
P.O.Box 757
Waychula 33873
(813)733-9058 p

HENDRY -

James C. Edwards

P. 0. Box 787

LaBelle 33935
(813)675-0606 !

HERNANDO

Dr. James K. Austin
,919 U.S. 41 North
Brooksville 33512
(904)796-6761

HIGHLANDS  *
Billy C. Cason

426 School St.
Sebting 33870 -
(813)382-1121

HILLSBOROUGH

Dr. Raymond Shelton
P. O.Box 3408
Tampa 33601
(813)223-2311

James B. Coe
P.0.Box 1059 =~ - °
Jasper 32052

(904)792-1228
. L4 )

.
.

thn W. Maddo‘x
P, O.Box 757

< Wauchula 33873 =
" (813)733-6776

Linda Tayis ,
475 E. Osccola Ave.
Clewiston 33440
(813)675-0606

Roger R. Landers
919 U.S. 41 North

. Brooksville 33512

(904)796-6761
“»

Richard R. Farmer -
426 School St.
Sebring 33870
(813)382-1121

Michael Mullins
707 E. Columbus Dr.
Tampa 33601
(813)228-8666

" J. Charles Jones

P. Q. Box 1059

" Jasper 32052

(904)792-2849

Hilton Williams
P.0.Box 757
Wauchula 33873
(813)773-6776
S

-

Al

jamcs C. Edwards, Supt.
475 E. Osceola Ave,
Clewiston 33440
(813)675-0606

Roger R. Landers
919 U.S. 41 North
Brooksville 33512

é‘%”(904)796-6761

¥ Walt Shirley
426 School St.
Sebring 33870 |
(813)382-1121 -

Pl

-~

N

Stanley J. Domal
P. O. Box 3408
Tampa 33601

(813)272-4112




HOLMES

* Johnnie J. Collins, Jr.

201 N. Oklahoma Sf.
Bonifay 32425
(904)547-3822

INDIAN RIVER

Dr. James A. Burns
P.O. Box /2648
'r?Be{c}zx 32960
(303)367-7165
JACKSON

Robert E. Childs
P.O. Box 809
Marianna 32446
(904)526-2573

JEFFERSON

Desmond M. Bishop
P. O. Box 499
Monticello 32344
(904)997-3562

LAFAYETTE

Randall Hewitt
P.O. Box 58
Mayo 32066
(904)294-1351

LAKE =

Carl Pettitt

201 W. Burleigh Blvd.
Tavares 32778 ‘
(904)343-3531

Mrs. Frances Fleming

201 N. Oklahoma St.

Bonifay 32425
(904)547-3426

Dr. Jackson McAfec
P. O. Box 2648
Vero Beach 32960
(305)567-7165

Thomas Melvin
P. O. Box 809
Marianna 32446
(904)526-2573

Orvis Day

P. O.Box 499
Monticello 32344
(904)997-3562

Delores Ceraso
Box 107
Mayo 32066
(904)294-1616

J. Leon Hamilton

.-201 W, Burleigh Blvd.

Tavares 32778
(904)343-3531

’

\

Jack Davis /

201 N. Oklahoma St.
Bonifay 32425
(904)547-2761

Tildon Davis

P. O. Box 2648
Vero Beach' 32960
(305)567-7165

Joan Patterson
P. O. Box 809
Marianna 32446
(904)526-2573

Steve Foland

P. O. Box 499
Monticello 32344
(904)997-3562

J

Hal Thomas

P.O. Box 58

Mayo 32066 _
(904)294-1351 -

Nc;lan;Huffcr
201 W. Burleigh Blvd.
Tavares 32778 .

(904)343-3531

!
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H

LEE
Ray V. Pottorf
2055 Central Ave.

Pl

William Hammond

_ 5456 Parker Ave.:

Ft. Myers 33901
(813)334-1102
S~
‘LEON ~
Charles Cauich
2757 ‘-W. Pensacola St.
Tallahassee 32304
(904)576-8111

. LEVY -

4 -

Francis Rowell
P.O.Box 128
Bronson 32621

(904)486-2151 )
LIBERTY \
Jerry M. Johnson
P.O.Box 428

Bristol 32321
(904)643-2275

MADISON

Randall M. Buchanan
P. O. Box 449 :
Madison 32340
1(904)973-4081

MANATEE

Dr. William Bashaw
. P. O. Box 9069

Bradenton 33506

(813)746-5171

7

Ft. Myers 33901
(813)334-1983

“Daphne Kallenborn
2757 W. Pensacola*St.
Tallahassee 32304
(904)576-8111

Dr. Frank Reeves
P,O.Box 128
Bronson 32621
(904)48672138
.-
’ o

Ferrell Wahlquist
P. 0. Box 428
Bristol 32321
(904)648-6553

-

Imojean Smith
Madison Middle School
Madison 32340
(904)978-2208

Robert B. Kitzmiller
P. O. Box 9069
Bradenton 33506
(813)746-5171

%
L

Richard L. Prickett

2055 Central Ave.

Ft. Myers 33901
(813)334-1102 '

-

" John Chason, Jr.
2757 W. Pensacola St.
—Tallahassee 323804
(904)576-81111

-

Sid Arrington
P.O.Box 128
Bronson 32621 .
[(904)486-2912

4

s -~

~—

Jerry M, Jo};hson, S;xp_t. -

P. O. Box 428
Bristol 32321
(904)1643-'2275

i

Wayne Coody

P. 0. Box 449
Madison 32340
(904)973-4081

Robert Forney
P. O. Box 9069
Bradenton 33506
(813)746-5171




MARION

H. Leon Rogers
P.0O.Box 670

Ocala 32670
(904)732-8041 !

MARTIN .

"V. James Navitsky
P. O. Box 1049

" Stuart 33494 ,

(305)287-0101

MONROE, -

. Armando Henriquez’
* P. O. Drawer 1430
Key West 38040
5)296-6523. .

NASSAU
Craig Marsh o
209 Cedar St.
Fernandina Beach 32034
(904)261-5761.

OKALOOSA

Max Bruner, Jr.
Okaloosa County Courthouse
Crestview 32536
(904)682-5102

»

OKEECHQBEE ,
Dr. Mrcw J. Knight
100 S.W.Fifth Ave.
Okeechpbee 33472
(813)763-3157 -

[

Wiley C. Kerlin
P.0.Box 670
Ocala 32670
(904)732-8041

-

Eugene C: Debus

. 500 E. Ocean Blvd. |

Stuart 33494
(305y287-6400. # 22

Betty Cox

242 White St.
Key West 33040
(305)294-1379

Lewis Bean
209 Cedar St.

+ Fernandina Beach 32034
© (904)261-5761

-

Joe W. Stanton * .

120 Lowery Place, S.E.
Ft. Walton Beach 32548

- (904)244-2161"

Dr. Rick Fey

100 SW Fifth Ave.
+ Okeechobee 33472
(818)763-3157 !

(305)296-6523

» -

Jim Revell

~P.O.Box670_ - ’
. Ocala 32670 -

(904)732-8041

John C. Gray -~

500 E. Océan,Blvd.
Stuart 33494
(305)287-6400 #113 |

j T
Kerry Highsmith,
310 Fleming St.
Key West 33040 ( T~

L. F‘.'HigginBottmm
209 Cedar St.
Fernandina Beach 32034

(904)225-5343

James L. Riley

120 Lowgey Place, S.E.
Ft. Walton Beach~32548 .
(904)244-2161

”

Lee Dixon

100 S.W. Fifth Ave.
Okeechobee 33472
(813)763-3157 . \
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" OSCEOLA

ORANGE

b
James L. Schott
P.0.Box 271
Orlando 32802
(305)422 -3200

~

Leon T.Hobbs
P.0.'Box 370
Kissjmmee 32741
(3057847-3147

PALM BEACH

Thomas J. Mills

3323 Belvedete R#.
West Palm Beach 33402
(305)683-0050

. PASCO

Thomas E. chghtman
2609 U.S. 41 N,
Land O’ Lakes 33539

Dallas Maddron
P. 0. Box 271

(305)422-3200

William Coffman
P.0O.Box 370 .
- Kissimmee 32741

(305)847-3147 g

/ L
LI
Dick Berry
1901 N W 16th St
Belle Glade 33430.
(305)683-0050 #388

e }
‘.

, .
* Dick Endress-~

2609 U.S. 41 /'
Land Q’ es. 33539
813)996- ssogMJ_,/{ 9963600

PINELLAS

-

Dr. Gus Sakkis

* P, O. Box 4688

Clearwater 33518
(813)442-1171

POLK g

Clem Churchwell -

© P.0.Box 391

Bartow 33830
(813)534-1511

.

Wllham Bcggs -
205 4th St. S.W.
Largo 33540
(813)5859951 . .

Evelyn Hughes
P. 0. Box 391
Bartow 33830
(813)534-1511

»

(Y.
Larry K. Boyd -
772 Elwell St.

~——Oftamdo—82862——___Orlando 32803

.(305)894-8421 -

- Pf®icia Strickland
P. 0. Box 1948

" Kissimmee 30741,

(305)847:3147 -

4

Robert Alles
3329 Belvedere Rd.

West Palm Beach 33402 '

‘(305)683-9050 #261

¢

/ \]’dhn

2609 U.S.
Land O’ Lakcs 3{539
(813)995-3600

’

ep Mortimer
‘\() ﬁox 4688 |
. Clearwater 33518
(813)442-1171

- Marvin Jackson’
P. O.Box 391
Bartow 33830
(818)534-1511

h ] \ N
o f N
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PUTNAM
4

C. L. Overturf, Jr.
P.O.Box 797
Palatka 32077
(904)328-1458

ST. JOHNS e

W. Douglas Hartley
P.O.Box 500

St.! Augustine 32084

(904)829-6464

ST. LUCIE

Norman Behling
2909 Delaware Ave.
Ft. Pierce 33450
(305)464-8220

SANTA ROSA
Bennegt C. Russell
P.0.Box 271
Milton 32570 - .
(904)623-3663
SARASOTA

D;. James Fox,
2418 Hatton St.
Sarasota 33577
(813)953-5000
SEMINOLE

Robert W. Hughés

202 E, Commercial Ave.

Sanford 32771 .
(305)322-1252 .

Bill Odom ,

P.0O. Box 797
Palatka 32077
(904)328-1456

’

David Toner
P. 0. Box 500

St. Augustine 32084

(904)829-6464

Jack Roberts )
310 Preston Court
Ft. Pierce 33450 .

.(805)464-3051

Dan Sheppard
P.O.Box 271
Milton 32570
(904)623-3663 .

JoAnn Wagner
4409 Sawyer Road
Sarasota 33583
(813)924-1365

Mrs. Bette Palr;lcr

1211 8. Mcllom‘/illé Ave,

Sanford 32771
(805)322-1252

Scidncy.H. Dunn
P. 0. Box 797
Palatka 32077

(904)328-1456

L. P. M¢Elroy"
P.O.Box 500

St. Augustine 32084
(904)829-6464

3
9!

Robert Satchwill
2909 Delaware Ave.
Ft. Pierce 33450 -
(305)464-8220

Dr. Wyman L. Jones
P. 0. Box 271
Milton 32570
(904)623-3663

Bernie Cox
3600 Bahia Vista St.
Sarasota 33580 -
(813)953-5000

4 ,

Hugh Carlton
1211 S. Mellonville Ave.
Sanford 32771
(305)322-1252

.
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'SUMTER
’
Joe Strickland .
P.O. Box 428
Bushnell 33513
(904)793-2315

" SUWANEE

Frank Stankunas
224 W. Parshley St.
Live Oak 32060
(904)362-2252

TAYLOR

Robbins R. Woodell
P.O.Box 509
Perry 32347

" (904)584-2209

. \quION

.
James H. Cason; III
55 S.W. 6th St.
Lake Butler- 32054
(904)496-3551

VOLUSIA

Raymond G. Dunne

Box 2118 »,

Dclami»sf‘z 720

(904)734-7190
WAKULLA

Dr. Willam E. Whaley
P.O.Bax 98
Crawfordville 32327
(904)926-7131

. Pat Chavis

. 0. Box 428
Bushnell 33513
(904)793-2315 -

Maryin Johns

Warrell & Church Streets
Live Oak 32060 {
(904)362-2252

Al Jokela

400 Clark St.
Perry 32347
(904)584-6635

4

Marie Woodley
1000 S. Lake Ave.
Lake Butler 32054
(904)496-3551

Al Bouie
P.O.Box 1910
Paytona Beach 32015

/7 (904)

i

d

Andrea Barrett
P.O.Box 98
Crawfordville 32327
(904)926-7131

*

Jim Edwards

P. O. Box 428
Bushnell 33513
(904)793-2315

Laurie E. Duval
224 W, Parshley St.
Live Oak 32060
(904)362-2252

Jim Bowden
P.O.Box 509
Perry 32347
(904)584-2209

Thomas G. Mobley
55 S.W. 6th St.
Lake Butler 32054
(904)496-3551

Gerald D. Knihm
P.O.Box 2118
Deland 32720
(904)734-7190

Doug Quigg
P.O.Box 98
Crawfordville 32327
(904)926-7131

1




WALTON

Teddy R.DeShazo
Walton County Courthquse
DeFuniak Springs 32433
(904)892-3141

WASHINGTON

Charles Adams
206 N. 3rd St.

Chipley 32428
(904)638-7222

\J

D. Dwan'Bishop

Sloss Avenue

DeFuniak Springs 32433
(904)892-3214

-

J. B. Ward

Box 647
Chipley, 32428
(904)638.7222

4 s

David R. Johnson «
Walton County Courthouse +
DeFuniak Springs 32433
(904)892-3141 ¢

4

e

Dr. Hugh Balboni .,
206 N. 3rd St.
Chipley 32428 .
(904)638.7222




County Contacts For Energy Education Materlals And Assistance

County Utitity Contact Phone. No. County .l'.ltlllty Contact Phone No.
Alachua GVL Mary Ann Smith 904/374-2833 , Lee FPL JA Mynick 813/334-1301
B FPC O.W Paulsen 904/454-1406 Leon TAL ‘John Bramlett 904/599-8345
Baker FPL Paul Kalv 904/259-2201 Levy FPC J.L Troke 904/796-5136
Bay GPC Charlie Bryant 904/763-7251 Liberty GPC Charlie Bryant 904/763-7251
Bradford FPL Marvin Whiteside ~ 904/328-3471 Madison FPC B.E Wilson 904/973-2238
Brevard FPL B E. Teayer 305/636-7411 Manatee FPL A.G. Putnam 813/746-5131
Broward FPL Tamie Arenson 305/765-3004 PRC William Mulcay 813/773-4116
-~ Calhoun BLN DW Kelly 904/674-5488 Marion FPC C.W Keele 904/480-2389
Charlotte , FPL RW Coleman 813/639-8735 JL Colium 904/288-3101
Cltrus FPC W D. Ward 904/795-3145 G W. Harper 904/581-1761
1 L D~ Hurley 904/726-2461 Martin FPL G. Van Curen 305/287-5400
Clay GCS Wilham Snow 904/284-5621 Monroe KEY Tom Kelly 305/294-5272
Colller FPL RL. Fraser 813/262-1255 Nassau FPL Paul Kalv 904/259-2201
Columbla  FPL Y M. Dunn 904/752-4400 Okaloosa GPC Jim Davis '804/244-4772
Dade FPL Sue Steele 305/442-5199 Okeechobee FPL Marvin Arfants 8¥3/763-5514
DeSoto FPL Homer Latham 813/494-1511 Orange FPC Ann Maynard ™"~  305/646-8266

PRC Wilham Mulcay 813/773-4116 OUC Donatd Meyers 305/423-9100

Dixle FPC JL Troke 904/498-3834 Osceola PRC Wilham Mulcay 813/773-4116

Duval JEA Clyde Montgomery 904/633-4830 Paim Beach FPL Bud Freer 305/686-7700
Escambia GPC Hugh Fones 904/434-8246 Pasco'(East) TEC ED McNally 813/567-5101

Flagler FPL Roger Eatman 004/257-2000 (West) FPC HE Milton -, 813/849-3242

Franklin FPC C G Petteway 904/653-8827 , Pinellas FPC Brock Lucas 813/866-4376

) Gadsden GPC Charlie Bryant 904/763-7251 Polk TEC Rodney DeHaan 813/294-3171
‘ Glichrist FPC JL Troke 904/463-2363 FPC T.J Hicks, Il 813/635-2765
Glades GLD A C Houston 813/946-0061 J.L Davis 813/422-4928

Gult /GPC Charlie Bryant 904/763-7251 PRC William Mulcay 813/773-4116

FPC JA Cox 904/227-1210, JPutnam FPL Marvin Whiteside  904/328-3471

Hamliton FPC W S Soule 904/792-1372 St. Johns FPL HW Rowilett 904/829-6453

Hardee FPC JR. Bent B13/375-2251 St. Lucle FPL H Schindehett 305/461-0590

PRC Wilham Mulcay 813/773-4116 FTP John Fradd 305/464-5600

Hendry FPL J A Myrnick 813/334-1301 Santa Rosa GPC Hugh Fones 804/434-8246
Hernando FPC TR Galloway' 904/796-5136 Sarasota FPL R. Kerlikoske 813/953-7123

. Highiands SEB J H. Phillips 813/385-0191 Seminole FPL Scott Burns 305/322-5381

ol PRC Wilham Mulcay

_ 813/773-4116

FPC (Vacant)

305/831-1007

. Hillsborough TEC Ann Ketchum 81’3:/879-,4111 Sumter FPC (Vacant) 904/748-1511
PRC Wilham Mulcay 813/773-4116 Suwannee FPL Arnold Smith 904/362-2226
Holmes GPC Charlie Bryant 904{763—5251 Taylor. .  FPC R.W Creson 904/584-3966
Indian River FPL H Schindehette 305/461-0590 Union FPL Y.M Dunn 904/752-4400
Jackson GPC Charhe Bryant 904/763-7251 Volusia FPL Roger Eatman 904/257-2000
Jefterson FPC WM Anderson 804/997-3535 FPC O.R Martin 904/734-3770
3 Lafayette = SUW Arnold Smith . 904/36242226 - Wakuila FPC G.E. Colvin 904/926-3101
Lake FPC JB. Law 904/394-3892 Waiton GPC Jim Davis 904/244-4772
B G. Spikes 904/347-4136 Washington GPC Charlie Bryant 904/763-7251
BLN - City of Blountstown GPC - Gulf Power Company PRC - Peace River Electric Coop -~ -
FPL - Florida Power & Light Co GVL - Gainsville/Alachua Co SEB - Sebring Utihties
’ FPC - Florida Power Corporation Regional Utilities Board SUW - Suwannee Valley Electrnic Coo
FTP - Ft Pierce Utilities Authonty JEA - Jacksonwille Electric Authority + TAL - City of Tallahassee
' GCS - City of Green Cove Springs KEY - City of Key West Utility Board *  TEC - Tampa Electric Co
GLD - Giades Electric Coop QUC - Orlando Utilities
‘ G-13
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APPENDIX H:
GLOSSARY OF TERMS
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GLOSSARY OF TERMS

- ASHRAE
. BALLAST

.BUILDING PROFILE .

. BTU

\ / BUILDING ENVELOPE
CAULKING
CHILLER

COIL

-

CONDENSER

2

' )
X COOLING LOAD

/
|

¥

. ”

_ American Society of Heating, Refrigeration,

and Air-Conditioning Engineers.

A device .used for starting fluorescent and
othertypes of lamps.

A description of all facilities in a school

district by energy. use and consumption
charactcﬁstlcs (EUI)

Brltlsh Thermal Umt A standard measure of

energy that allows comiparison Qf two different

energy sources. One BTU is the amount of
energy required to raise the mean temperature
of one pound of water one degree F.

The outer shell of a building consisting of the

.roof, walls, windows, doors, and floors

exposed to the outside.

A flexible subsgance applled to cracks sur-
rounding doorsand wmdows to minimize the

‘ leakage of air and water™

A refrigeration device used to transfer heat
from a fluid (such as water in a chilled water
system) to another fluid.

BN
A heat eéxchanging device which usually’
contains an arrangement of finned tubes.

A heat exchanger that removes heat from a
vapor, chdnging it to a liquid state.

The amount of heat that must be removed
from a building by a coolink system as a result
of heat gain into the building.

: i .




’,

COOLING TOWER A device that cools water by evaporation,

DAMPER A gate-like device that controls the volume of
-y ‘ air passing through a duct, outlet, or inlet.

DECAT Drivers Education Conservation Awareness o
Training Program.

DEGREE DAY The difference between the mean daily
temperature and 65°F. For example: if thc,,./
mean temperature is 80o the difference
between 80 and 65.is 15, or 15 degree days
for the one day” period. Degree days are

. calculated for monthly and annual pcnods by
\N‘““"WhrHS‘WmﬁhﬁSE*%e

°

DBI\:@AND FACTOR ) The ratio between the demand placed on a
K system and its rated cdpacity.

’, "
-

DISTRIBUTION SYSTEM A system of ducts, blowers, and other devices.

DRY BULB _ :

TEMPERATURE The temperature taken when the.thermometer
is not in contact with water and is not affected
by radiated heat.

DUCTS Channels or passageways through which a.n‘ is
" delivered in HVAC systems.

ENERGY The work that a system is capable of doing.
ENERGY ¥ -
CONSERVATION ) Any activity that results in the reduction of
. L. energy consumption in any energy-using
system or device.
> ) . 4
ENERGY MANAGEMENT * .
PROCESS ' A management technique for arriving at the
' most energy-efficient operation of a facility
or (facilities. °

[N

.
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4

EA - ENERGY AUDIT'
\

'

‘

" ENERGY AUDITOR

rd

ENERGY MANAGEMENT
COMMITTEE

__ENERGY MANAGEMENT
COORDINATOR

:

ENERGY MANAGEMENT
TEAM

ENERGY USE INDEX
(EUI)

EVAPORATOR

FOOTCANDLE

HEAT GAIN

The individual in charge of the district’s

Any organized, detailed review of a facility
and its energy-using systems that identifies

immediate low-cost/no-cost measures and

recommends items for a detailed engineering
study (Technical Analysis).

Individual certified’by the Governor’s Energy
Office or possessing particular expertise in the
area of energy-consuming systems.

A committee formed at.the district level to
direct the energy management effort.

*

energy management efforts.

-

A group of individuals who are responsible for
energy management at the school level.

facility expressed in BTUs per square foot per
year. EUI equals the total energy consump-
tion in BTUs divided by total number of
square feet of conditioned space of a facility.

An indication of energy consumption of a ‘

A heat exchanger that adds heat togliquid,
c%verting it to a gas.

A mcasux:c of light outpﬂ'(énc footcandle
equals thé light output of a standard candle at
one foot.

The amount of heat gained by a space from
all sources. Also, the amount of heat that must
be removed to maintain coinfort.




»

HEAT LOSS

\
HEAT PUMP

L4

HEATING LOAD

HVAC
IES

INFILTRATION

’

IMMEDIATE ACTION
CHECKLISTS

A
'

KILOWATT HOUR (KWH)
LIFE-CYCLE COST

LIGHT METER

The "amount of heat that must be added to
maintain comfort. Also the cooling effect of
the outdoor climate on a building. ~ *

A refrigeration device that is capable of
reversing its cycle so that it may heat or cool
a space.

The amount of heat that must be supplied to
a building to account for the total heat loss
d'uc to conduction, convection, radiation,
infiltration, and ventilation.

Heating, Ventilation, and Air-Conditioning.
Illuminating Engirl.eer’s Society.

The invasion of outside air into the interior
spaces of a building. ‘

Low-cost/no-cost actions for specific groups

of personnel within the school system that

can be taken immediately to begin saving

energy. , .

The amount of energy consumed when 1,000,
watts of electrical power are dissipated over a
period of 1 hour. 1 KWH = 3,413 BTU.

The total cost of an item or system over its
life span, including initial cost, operating
costs, and main{inancc expense.

A device that measures light energy. It
operates by using a photovoltaic or. similar

cell to convert radiant energy to_electrical
]

energy.
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MISSION STATEMENT/

GOAL

NECPA

PEAK DEMAND
POWER FACTOR
PREVENTIVE
MAINTENANCE

R-VALUE

[}

A unit of luminous flux used to measure light

output.
A lighting unit designed to produce a specific
lighting effect. Luminaires nray be simple or
complex. The term is usually applied to

. .o . .
outdoor lighting fixtures, or to units designed
for a special purpose.

A school board’s adopted statement of
support, commitment and reduction goal of
the school district’s energy consideration

program.

National Energy Conservation Policy Act. A
federal act establishing programs to assist
various institutions.in analyzing and funding
for energy conservation activities.

‘The highest power demand experienced by a
systcm.4\ large power demand that generally
exists for a short period of time.

A

Ratio of volt-amperes to voltage.

A system of planned maintenance, performed
at regularly scheduled intervals.

A measure of the resistance of heat flow
through a material.

A thefmal unit for distributing heat which
consists of a system of tubes connected to a

»;hot water or steam source; the heated tubes
emit heat by radiation and convection to heat
a given space. .
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REGISTER
RELATIVE HUMIDITY

SUPPLY AIR

TASK LIGHTING

TA - TECHNICAL
ANALYSIS <7

UNIT VENTILATOR

¢

WEATHERSTRIPPING

WET-BULB
TEMPERATURE

A combination grill and damper assembly
covering an opening on a HVAC duct.

The moisture content of air expressed as a
percentage of saturation.

Air delivered to'a HVAC system. Supply
conditions should offset the building’s heating
or cooling loads. »

Specifically lighting an area to meet the
requirement of a particular job or task while
producing rechiced lighting levels in the

_ surrounding areas (usually n not. lessthan 1/2to0

1/3 of the task lighting level).

A detailed engineering study of measures
identified by an Energy Audit. These activities
will require capital expenditure for ipplemen-
tation. The TA identifies costs and payback
periods for the proposcd corrcctlons

A thermal unit, contammg a-coil, dampcrs,
fan, filters, and motor. Its prmc1pal {mctlon
is to ventilate while providing some condition-

ing.

A gasket installed between mating surfaces on
doors or windows to minimize the leakage of
air.

The lowest temperature obtained by evaporat-
ing water in air without adding or removing
energy. The temperature taken with a
thermometer whose bulb is enclosed in a wet
sock. The wet-bulb temperature is a means of
determining the humidity of the air.
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