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FOREWORD

Only about 50 local public power systems are above the threshold level of participation
in the National Energy Conservation Policy Act (750 million kwh sales annually). Many of
these utilities have ongoing conservation programs which will be modified to fit within the
framework of NECPA. ’

The remainder of the nation’s 2,200 local public power systems and, more
importantly, the communities they serve, are not directly impacted by the law. While these
smaller public power systcms may be exempt trom the specific provisions of NECPA, they
are not insulated from the impact of the new law. Communications media today — radio,
television, newspapers — are not limited to one utility’s service area. Customers of a small
public power system may well want to know why other residents of the area are receiving
energy conservation assistance that they are not.

As the nation shifts from a promotional to a conservative use of energy, consumer-
owned utilities will play a major role in helping their customers make this adjustment. As
energy prices rise, homeowners will naturally seek out their.local utilities for information,
advice, and professional services. Public power systems thus have the opportunity to be
leaders, to guide homeowners into a new era of energy etticiency.

That kind of leadership will not need to wait for a federal mandate from Washington.
Walt Canney, utilities administrator at Lincoln, Nebraska, put it this way: “I think that if
we are to survive in the eighties that we’re going to have to take a hard look at spending the
time, the money, and the dedicated effort to develop an apprdpriate conservation program
for our communities that includes conservation assistance to customers. I can’t specify what
the breadth of that program should be nor that it must be the same in every community,
but I am sure that an effort must be made not only in the interest of public power survival,
but in the legitimate national interest of energy conservation and in the interest of our
customers to reduce their electric bills.”

Canney brushes-aside objections from public power systems that feel they are too small
to have conservation programs: “I know that it is easy to say that our smaller cities ‘can’t
afford’ to put on full or part-time people to assist with energy conservation, to discuss our
rates and overall operations regularly with our public and our rate payers, and to lend our
voice to improvement, clarification, or modification of state or federal regulations because
we’re too small and it costs too much.”

“I have one suggestion on survival in the eighties for municipal electric systems. That
suggestion is: we can’t afford not to.”
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Many public power systems — large and small — have initiated home energy audit
programs in response to the requests of their consumers. Larger public power systems like
Seattle, Washington, or the Tennessee Valley Authority regard energy conservation as a
supply source and are investing accordingly. Small public power systems have managed to
substitute ingenuity and hard work for large staffs and budgets to produce home audit
programs particularly appropriate for the communities they serve.

On one point there is general agreement: whether analyzed from a consumer or a
utility viewpoint, the economics of energy conservation are impressive. Recent estimates
indicate that construction costs for an 1,100 megawatt nuclear unit schcduled to go into
operation in 1992 could range as high as $2,700 per kilowatt (kw) installed. With those
kinds' of costs, and the extended length of time necessary to complete a project, it is not
surprising that utility planners are seekingto save kw where they can. Seattle City Light has
targeted a 250 megawatt reduction by 1990. The Tennessce Valley Authority, by the same
year, expects total capacity savings of between 4,843 and 7,391 megawatts.

Philosophically, as Palo Alto Utilities Director Edward K. Aghjayan put it: “Every unit
of energy saved now through conservation means that one will be available in the future;
one less therm of natural gas taken from the ground or one less kilowatt hour of power
produced from thermal power plants now, reserves these resources for future needs. Thus,
the long-term effect of energy conservation will not only be favorable economlcally, but will
ensure that such resources will be available at all.”

It is the purpose of this project, sponsored by the American Public Power Association
and funded by APPA and the United States Department of Energy, to provide smaller
public power systems with the information and specific skills needed to design and develop
a program of residential energy audits. The program was based on the following precepts:

1. Locally owned public power systems are the best, and in many cases, the only
agencies available to organize and coordinate energy conservation programs in
-many smaller commuiiities.

2. Consumers’ rights to energy conservation information and assistance should not
hinge on the size of the utility that serves them.

3. In‘the short run, public power systems of all sizes should offer residential energy
conservation assistance to their consumers, because such assistance is desirable,
necessary, and in the public interest.

4. In the long run, such programs will complement national energy goals and will
produce economic benefits for both consumers and the public power system.

This manual is a detailed description of home audit program planning, organization,

and management, with a number of reference appendices attached. It was reviewed for
technical content by:a panel of conservation staff specialists from public power utilities.

iv




Case histories have been included because many public power systems generously agreed to
share their experience — and mistakes — for the benefit of those utilities now in the process
of developing their own programs.

With special thanks to:

Mr. Vern Hansen
Cedar Falls Utilities
Cedar Falls, Iowa

Mr. Reese Helms
Greenville Utilities Commission
Greenville, North Carolina

Mr. Richard L. Reil
PUD No. 1 of Benton County
Kennewick, Washington

Ms. Mary Anne Smith
Regional Utilities Board
Gainesville, Florida

Ms. Connie Smyser

Department of Light and Power
Palo Alto, California

T S IR S iawdy e D I T R S L I LR S L th L Lt S T R




. THIS PAGE
WAS INTENTIONALLY
. LEFT BLANK



Planning

TABLE OF CONTENTS

Foreword . . . . . . . . . . . . e e e e e e e e e

Introduction . . ... ...
. Establishing Utility Goals and Identifying Resources . ... ... .. I
Defining Reasonable Goals . . . . ... ... .. .. e
Workshéet I ... .‘ .............................
Worksheet II . . . . .. e e e e e e e e e e e e e
Identifying Available Resources . . . . . .o v v v v v v v v e
WOPKSHEEr . . o o o e e e
Assessing the Capabilities of Contractors and Banks . . . ... ... ... ...
Contractors and Materials Suppliers . . . . ... ... ... ......

Banks and Other Funding Sources . . .. ... ... ... .......
Worksheet . ................................
Developing the Energy Audit . ... ... ... ... .. ... ..........
Suggested Format-Overview . . . .. ... ... ... ... .......

Oil and Gas Heated Homes' ........................
Availability of Materials . .. ... ... .. ... ... . . . . ...

Test Program-Utility Employees . . . . . .. ... ............
Planning a Public Communications Campaign . . . ... ... ... e e
Identify Resources . .. ... ................ P
Advertising and Audit Backlogs . . . ... o

... Appoint Citizen Advisory Committee ..................
Writing a Program Plan . . . . ... ... ... ... .. ... o
Program Plan Contents . . . . .. .. ... .. ... .. ... .. ...

Program Plan Approval . . ... . ... ... ..

vii




Organization . ............ e e e e e .. 31

Introduction . ........... B 31
Persor(mel ........... R I 31
Full-Time Staff — Job Description . . . ... ... ........... 32
Full-Time Staff — Training . . . . . . . e e e e e e e 32
Part-Time Staff . . ... ... ... ... ... ... .. . ... .. 33
Systems and Procedures . . .. .. .. ... ... ... . e 34
Audits . . . . . e e e e e e 34
Scheduling . . . ... e e e e e e e 35
'Marketing/Public Communications . . .. .. e, 35
Getting the WOrk DORE . . . . . . v v v vt v ee e e e 40
Incenlivés .......... [
Worksheet . . . . . . . .. i e 47
Management . . . . . . .. ...t e e e e 49
Introduction . ............... ER IR 49
Budgct ................... 49
Monthly Record Form . . ... ... ... .. .. 50
Evaluation .. ..., e e e e e e e e e e e e e e e e e e 49
Customer Satisfaction . . .. . ... ... ... ... ... . ... ... 51
Results . . . . . . . . i i e e e e 51
Postcard Form . ... ............... e e e e e e 52
Cost Effectiveness . . ... . . . v v v v v i v e e e e i 52
Récord-Keeping ..................................... 53
Individual Homes . . . . . . e 53
Total Program ........ e P 53
Evaluation Worksheet . . . ... .............. e e e e 54
Reporting . . . .. ..o v 55
| Reports to Governing Board . . . . .. ..... ... .......... 56
Reportstothe Public . . .. ... ................. ... 56

viii




PLANNING

This section of the manual will show a small utility staff how to develop a plan for a
Home Audit Program. The planning process involves a number of steps, all of which can be
performed by the staff of a small utility. The recommended planning procedures have been
developed, tested, and refined in actual field experience. They may seem unnecessarily
detailed at first, but systematic attention to detail in planning can often avoid years of
. program operating headaches.

Remember that program paperwork will be repeated on hundreds of homes.
Eliminating an unnecessary form does not mean eliminating a single piece of paper — it
means-eliminating hundreds of pieces of paper.

The Planning procedure consists of five activities:

I.  Establishing Utility Goals and Ideﬁtifying Resources
II. Assessing the Capabilities of Contractors and Banks
III. Developing the Energy Audit

IV. Planning a Public Communications Campaign

V. Writing a Program Plan’

Each of these activities is discussed in de_tail‘ with references to materials contained in
the appendices at the end of the manual.

I. ESTABLISHING UTILITY COALS AND IDENTIFYING RESOURCES

To establish a Home Audit Program, a utility must decide what the program should
accomplish and then what tools are needed to reach the audit goals. These tasks are
described in the next few pages, which are followed by suggested summary planning forms.
Defining Reasonable Goals

The task for deﬁning reasonable goals for a utility Home Audit Program involves
estimating the number of homes to be served, the energy conservation expected to result

from the Home Audit Program, and the impact of this conservation on utility load and
revenues.



Homes to be Served

A utility must estimate as accurately as possible the number of homes which will need
and request Home Audit Program services. This estimate is best established using the
experience of the utility with similar types of programs, if there have been any. Appliance
and/or electric heat consultation services have been offered in the past by many utilities,
and are probably the closest historical approximation to the Home Audit Program. Any
participation figures of percentages from past programs should be researched and recorded.

These percentage figures can then be compared to the total number of houses served
by the utility. A utility usually keeps very accurate records of the residential customers it
serves.

It is also necessary for the utility to take into account the age and general condition of
the houses to be served by the Home Audit Program. In somebparts of the ¢ourntry, the
housing is generally older. Typically, older houses are inadequately insulated, drafty, and
heated with obsolete equipment. Newer homes are often much more energy efficient. In this
first planning task, it is necessary for the utility to make a rough guess of the general
condition of its customers’ houses, in order to help predict the potential demand for Home
Audit services.

Sources of possible information are municipal records, generally kept in the building,
planning, or taxation offices; the census of housing records, kept by the Bureau of the
Census, U.S. Department of Commerce, and published in separate volumes for each state;
and the records kept for the 701 Planning Grant program administered by the U.S.
Department of Housing and Urban Development (HUD).

Expected Energy Conservation

A utility must estimate the energy conservation which will result from its Home Audit
Program. This conservation estimate is useful in two ways:

® [t provides the basic justification for the Home Audit Program.

® It allows the utility to prepare for any significant changes in load or revenue which
may result from the Home Audit Program.

A conservation estimate is' constructed by determining what savings are possible in a
house, how many houses will implement the suggested conservation measures, and which
fuels will be conserved.

The potential savings from a conservation program in a house are substantial. Ranges of
estimates and references to various government and private industry residential conservation
programs are contained in Appendix A. As an introduction to the subject, consider the
experience of the Department of Energy-funded research on a townhouse development, in




which a series of minor conservation improvements, totalling a few hundred dollars, reduced
the existing fuel bills of the townhouses as much as seventy percent.

Determining how many houses will implement conservation measures is not difficult.
All will. The question is when. As fuel prices increase, all homeowners will implement the
conservation measures which make sense. Unfortunately, very little data is available at the
moment on the exact trigger mechanisms which motivate homeowners. Estimating
improvement schedules would be easy if there were graphs which indicated, for example,
that at a certain price per heating Btu, homeowners insulated their attics. But it’s not that
easy. Guesses on the rate of fuel price increases, the responsiveness of local homeowners,
and the money homeowners have available for conservation investments, must be integrated
into a rough estimate.

Determining which fuels will be conserved is a matter of knowing what the percentages
of local heating fuel use are, and whether there are significant differences in existing
conditions between houses which heat with different fuels. For instance, a utility may find
that it has equal numbers of houses that heat with electricity and oil. However, the potential
savings of oil might be much greater because the electrically heated homes are newer or were
previously reinsulated when electric heat was installed.

Impact on Utility Load/Revenues

If, in assembling the conservation estimate, it appears that the Home Audit Program
may have a significant impact on utility load, additional, detailed research may be necessary.
This research is somewhat complicated because it involves a number of different factors:

® Demand, especially on peak.
e Total kwh consumed.

® Revenue effects, both in gross dollars and rate structures.

Some public power systems find it helpful to distinguish between “permanent”
energy-saving measures that, once installed, save energy all the time and can’t be by-passed,
and ‘“‘temporary” measures. These “permanent” measures would be ceiling, wall and floor
insulation, storm windows and caulking, weatherstripping, etc. “TemporarS/” measures
would be . things like a setback of heating thermostats, which work well until there is a
“prolonged spell of severe weather, when they are likely to be overridden, thus aggravating
the utility peak. Both “temporary” and “permanent” measures can save the customer
money — but only “permanent’ measures are certain to save the utility on demand.

Programs specifically designed to reduce demand  (load management) are very
compatible with conservation programs and often can produce substantial savings.

Some utilities may have in-house staff capable of generating load and rate impact
estimates for a Home Audit Program. As utilities gain expenence administering Home Audit
Programs, better data may be generated '




customers use electric heat. A summary of the OTA findings is attached as Appendix B.

The Office of Technology Assessment (OTA), an advisory arm of the U.S. Congress,
recently studied the impact of residential conservation on load factors and concluded that
most utilities “will not be measurably affected” unless a third or more of the utility’s

Once information has been developed on the number of homes to be served, the
expected energy conservation, and the impact on utility loads/revenues, utility decision-
making can proceed intelligently. The following pages summarize the preceding discussion,
and provide a simple format to help a utility assemble the information ‘necessary for
decisions.

PROGRAM PLANNING WORKSHEET I

Purpose: To Help Define a Target Group of Homes to be Audited

1.

2
3.
4

Total Number of Residential Customers
Number of Electrically Heated Single Family Homes

Percentage Saturation of Electric Heat

. . Approximate Age of Electric Heat Homes (relative percentage)

Pre-1945
1946-1955
1956-1975

Post 1975

Note: You should establish these groups yourself, using vour own
knowledge of the characteristics of the homes in your com-
munity. For examplc, if an insulation ordinance was ap-
proved in 1972, you could set “Post-1972” as a category.

Estimated Levels of Insulation Within Each Group of Homes (Check
attic insulation only, unless you have a very well weatherized com-
munity.)

Pre-1945
1946-1955
- 1956-1975
. Post 1975
Note: This question calls for some creative research. You could talk
with a local building code official. Or, you might survey all
the utility employees. Be sure that you differentiate between
insulation recently installed and amounts that were in the
house, say, five years ago.




6.

Any Special Considerations?

~a. Do you- have easy access to the attic in all age groups of homes?

b. Is there a special need for audit services for the elderly, infirm, or low-mcome
groups? Do they live in identifiable neighborhoods?

At this point, you can start to make some decisions and ‘estimate impacts.

A.

Look at question #5. Are there groups of homes that have little or no attic
insulation? These are prime targets. If question #4 shows that these homes
also account for a large amount of your electric heat load, then you can give
them top priority.

Look at question #3. If your saturation of electric heat customers is ex-
tremely high, you might want to restrict your audit program just to them. If,
on the other hand, your saturation of electric heat customers is extremely
low, you might want to offer audit services to all customers, but make a
special effort to contact those with electric heat.

Question #6 was designed to help you focus on certain housing groups — or
eliminate others. You should provide the ‘special considerations” for your
own community.

This worksheet is based on the assumption that you want in your Home Audit Program
to achieve the most savings possible in electricity. Given that assumption, you will want to
narrow down your target population of homes. To do that, it helps to know which homes
are electrically heated and which homes are inadequately insulated.

You don’t need to work from the standpoint of electric savings only. If you decide, in-
stead, that your Home Audit Program will be aimed at those customers who are finding it
financially difficult to meet their winter utility bills, then you would go about finding your
target population in a different manner.




PROGRAM PLANNING WORKSHEET II

Purpose: To Estimate Possible Loéd and Revenue Impacts of a Home Audit Program

Estimating the impact of a Home Audit Program on your system’s load demand or
revenues is an exercise that requires, at first, a lot of assumptions. As you implement your
program, hoWever, you will develop results which you can substitute for assumptions in
order to feel more comfortable with your analysis.

Accordingly, an elementary analysis worksheet is provided here for you to experiment
with, as well as a set of sample assumptions that you are free to change.

A fcw facts that may help you to get a handle on estimating the average savings in a
retrofitted home include: The Department of Energy says that caulking and weatherstrip-
ping will save up to ten percent of the heating energy; attic insulation to.R-19 where none
existed before will save up to 40 percent (See Appendix A). A twenty percent average
savings is probably a safe estimate. Another source might be large investor-owned or public
power systems in the area. They are required, as part of the federally-mandated Residential
Conservation Service, to estimate savings in a “typical” home for various energy conservation
installations. That kind of information can help you greatly. '

Sample Assumptions:

Your Home Energy Audit Program is going to focus on electrically heated and/or
cooled residences. Further, residential electric sales make up at least ten percent of your
total sales. Othérwisc, if sales are lower, you can skip this worksheet, as the impact of a
Home Audit Program on your revenues would be negligible.

You have one full-time person working on the Home Energy Audit Program. He/she
can do three audits a day, or .twelve a week, with one day set aside for paperwork and
planning. This totals 624 audits completed in a year. '

You have an aggressive and persuasive auditor and a full 50 percent of those audited
decide to make weatherstripping improvements. Your recommendations, caulking and
weatherstripping and attic insulation, will reduce heating loads on the average by twenty-
five percent (this is a conservative estimate).

To find the average heating load, you take an average winter month’s bill and subtract
from it a typical spring month’s bill. The difference is the amount of electricity used to
heat. : ‘




- SAMPLE CALCULATION

1.
2.

3.

1.

Percentage Saturation of Electric Homes
Number of Electric Homes Audited in a Year
Average Yearly Heating Load for an Electric Home

Amount of Saving in a Typical Home Through Retrofit Program
— Percentage or kwh*

Number of Audited Homes Making Conservation Improvements

Total Kwh Saved in Audited Homes That Have Been Retrofitted
(kwh from #4 and #5)

Revenues Foregone as a Result of the Home Audit Program

You must bear in the mind that, while an effective conservation program might result
in a short-term loss, the long-term picture is a savings in capacity that can be deferred.

. *You might want to keep detailed records on the consumption before and after audit
of those audited during the first year.




Identifying Available Resources

Once the program goals have been estéblished, the utility must identify the resources
available to meet those goals. There is generally a wide variety of resources which can be.
used by the utility. However, use of these resources requires planning and a good deal of
skill in getting a variety of people and groups fc_) work together.

Utility Staff

Are there utility staff people available to work on a Home Audit Program? How much
‘time are they able to devote to Home Audit Program activities? What are their skills and
abilities? Remember in assessing skills and capabilities those not included in the job
descriptions for the position in which the utility staff person currently works. Amateur
photography, construction hobbies, and other non-job activities may be very useful in a
Home Audit Program. :

[tility Budget

When the idea of a Home Audit Program is first broached, it is unlikely that managers,
boards, etc. will have a clear idea as to costs. A full presentation of the proposed project,
complete with an cstimated first year budget, should assist in winning approval of the
program. Sample budgets are included as Appendix D. Nonetheless, a utility should try to
establish how much money is or will be available to finance the Home Audit Program. Any
restrictions on the expenditure of budget funds should be noted. For instance, an amount of
money might be available for personnel, but not for materials or advertising. Budget
allocations must be noted from the beginning. A utility will have to decide whether the
necessary funds will come from ratcs, charges to homeowners, or a4 combination of the two.

Other Municipal Staff/Budget

Utilities which are operated by a staff which is part of the municipal government may
be able to use either staff or budget from related municipal agencies or activities. For
example, staff from the housing or public works departments might be available, part-time,
to assist in the work of.a Home Audit Program. Many municipalities, however, have strict
limitations on the transfer of budget or personnel. Check your local ordinancés before
assuming that such transfers are possible.

Community Resources

Besides the resources of the utility and/or the municipality, most communities have
other resources, staff and funds, which might be used by a Home Audit Program. Examples
of such resources are as follows.

® School Staff

Local school tedachers and maintenance personnel may have skills which could be




utilized in a Home Aud1t Program. Often these people are 1nterested if their help is
requested and they are given specific tasks. )

College Staff

College teaching and maintenance staff may be available on an advisory basis. These
" individuals offer the utility volunteer technical expertrse that the utrlrty could not
afford to hire. :

Students

Local high school and college students often can makea significant'contribuﬁon to a
Home Audit Program. Publicity, clerical assistance, audit staff, and fix-up workers
(canlking/weatherstripping) can be provided by part-time student help APPA
member utilities have had good experience working ‘with students.

Interns from college communlty actron programs can help to orgamze and Tun
special events like energy fairs. :

Banks and Contractors

Banks and contractors are often willing to lend assrstance to-a Home Audrt Program
since both stand to gain drrectly from Home Audit Program activities. Publrclty and
- financing may be requested of these businesses. In some programs they have -
actually contributed start-up or operations funding.

Government Extension Services

Every county has an agricultural agent, and soon’ every state - will have a
federally-funded Energy Extension Service which will, to some extent, parallel the
Agricultural Extension Service. Both programs have staff and materials available to
promote energy .conservation. These should be integrated with - the utility Home
Audit Program. :

Citizen Advisors

Many communities have citizens groups of various kinds — social, consumer,
environmental, business associations, etc. — which have as their purpose contributing
to .public causes. These groups can be a good source of volunteer labor and
fund-raising activities. -

The nucleus of an ongoing Citizen Advisory Committee should be identified and
contacted during this initial planning activity. Likely candidates for the commniittee
would include: the mayor or city counselors, builders, bankers, energy conservation
contractors, architects, engineers, and school board members. The inclusion of a
group of influential citizens in the planning of the Home Audit Program will ensure
~ their later support for the program and may take some of the planning burden off
the shoulders of utility staff.




HOME AUDIT PROGRAM PLANNING WORKSHEET

4 Deﬁhing Resburces
1. Staff

a. Utility Personnel

Department Name Skills ' Hours/Week

b. Municipal Personncl

Department Name Skills , " Hours/Week -

¢c. Other Personnel

Department _ Name ' - Skills o Hours/Week

10

_‘ ¥
SN
)

Nt




2. Budget
a. Available funds — local
Utility .
Personnel

General and
Administrative

Public

Communication

. Awvuiluble funds — other
State

Personnel

General and

Administrative

Other

c. Fundraising Possibilities

Source . Activity Dollar Potential
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II. ASSESSING THE CAPABILITIES OF CONTRACTORS AND BANKS .

The second major planning activity is not nearly as complex as the first. It involves
determining the capability of local contractors, potential problem areas with installations,
and available loans and government grants to help people finance conservation investments.
Much of the basic work for this activity will be done by the state government, which must,
by law, produce master records of approved installation contractors and banks. Utilities
should keep in touch with the state agency in charge of assemblmg the master records, whlle
doing a bit of local legwork, as follows. :

Contractors and Materials Suppliers

Determining the capabilities of local contractors and suppliers, and defining the areas
of potential installation problems, involves personal contact with the contractors and
suppliers. The utility should visit each contractor to inform them of the purpose and
activities of the Home Audit Program. Copies of recommended installation guidelines and
- regulations available from state agencies should be distributed. (Appendix J is a sample of
the kind of booklet available trom state energy offices.) The contractor should be convinced
that the Home Audit Program will be good for business, because it will produce more
customers. Finally, the utility should gather some specific information, outlined below.

The contractors should expect regular contacts from the utility during the course of
the Home Audit Program, to help them meet the needs of homeowners. Feedback and
suggestions for the program’s operations should be solicited from contractors during the
initial and all subsequent visits. .

Repairs Performed

First, the utility should determine what repair or retrofit services local contractors
provide and what repairs they don’t make. Some of the measures recommended by the
Department of Energy may not be available locally. These service gaps should be identified.
Availability of do-it-yourself materials must also be identified.

Capacity

" The second step is to determine how much work the local contractors can handle, and
what is the available supply of do-it-yourself materials. There is no point in having the Home
Audit Program generate a large demand for conservation improvements which cannot be
satisfied.

Materials/Workmanship Standards

The third step is to determine if locally available materials and/or contractor
installations meet applicable federal and state standards. Dliring the next few years, energy
conservation will be a popular topic for government agency “consumer protection”
publicity. A utility which, out of ignorance, appears to be recommending installations and




materials which do not meet government standards will look very foolish. Refer to
Appendix J for a sample Department of Energy standard for loose-fill insulation.’

Material and installation standards for other conservation measures may be obtained
from your state energy office or from DOE, 1000 Independence Avenue, Southwest, Room
GHO068, Washington, D.C. 20585.

Training/Education Needs

The fourth step is to summarize the assessments of the contractors and suppliers to
determine the need for training and/or education. It is not necessary that the utility provide
training; in most cases utilities will not have the necessary technical expertise. However,
utilities can act to coordinate training, by matching a local community college instructor
with contractors, or arranging to have the local high school teach caulking and
weatherstripping in shop class. '

Banks and Other Funding Sources

The second outside problem that utilities face is the availability of money homeowners
need to make energy conservation improvements. These improvements average as much as
$2,000 per house. Few homeowners have that much cash readily available, so they must
finance improvements with loans or grants. Utilities can be helpful to homeowners by
steering them towards financing. Two main sources of money are available:

Bank Loans

Banks, savings and loan institutions, and credit unions are generally willing to lend
credit-worthy homeowners money to make energy conservation improvements. In some
areas, however, money is tight and home improvement loans are not available or have
restrictions of one kind or another. A utility should determine what lenders and what loan
funds are available in its area. Since lending conditions vary considerably from year to year,
this information-gathering process will have to be repeated on a periodic basis. A form that
may be used in surveying lending institutions is included as Appendix F.

Federal Grants

Homeowners who cannot obtain or afford commercial loans for energy conservation
improvements may be able to get money through various federal programs. Examples of
these programs are as follows:

® Low-income Weatherization (CSA, DOE)

The federal govermment is operating a program to provide materials for the
weatherization of low-income homes. Originally the program was operated by the
Community Services Administration. In 1978, the program was transferred to the
Department of Energy, which resulted in changes in local administration in many
areas.
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Weatherization funding is principally for materials, though some money is available
for supervisory labor and administration functions. Typically, local program
administrators will combine materials funding from the weatherization program with
funds for labor coming from CETA (Comprehensive Employment Training Act) to
~ provide services to low income families. Weatherization grants are a maximum of
$800 in most areas.

Further information on the federal low-income Weatherization program and a list of
local contact offices are included as Appendix H.

Community Development Grants (HUD)

Many communities -have received large Community Development Block Grants from
the Department of Housing and Urban Development. These grants are for a variety
of purposes, as designated by the local community. Among the permissible
Community Development Block Grant activities are the subsidization of energy
" conservation or weatherization installations for homeowners. In recent years, the use
of Block Grant funds has been restricted to low-income people, and in most
communities the funds are used only in designated Block Grant neighborhoods.

Farmers’ Home Loans (FmHA)

In rural areas, the Farmers’ Home Administration is offering relatively low-cost
financing for energy conservation improvements for houses. The Administration has
adopted a detailed set of standards for energy conservation installations it finances.
However, money is available at attractive rates.

312 Low-Interest Loans (HUD)

The Department of Housing and Urban Development offers a program of
low-interest (3%) loans for home improvements, including energy conservation
improvements. The availability of the loans is restricted to certain neighborhoods in
certain communities. Also, procedures for a 312 loan application are usually very
complex, so that the program has not been widcly used.

Some public power systems provide their customers at the time of the audit with a fact

sheet listing the various local lending institutions (with names and telephone numbers),
noting any low-interest conservation programs. Federal or state grant and subsidized loan
programs are also included, along with a brief description of who is eligible. In addition, tax
credit information for installation of solar and conservation measures is described.

Information on the Financing Fact Sheet should be re-checked and updated

periodically.

The utility should check with government agencies in its area to determine available
funding, eligibility criteria, and application procedures. A worksheet summarizing this
planning activity follows as the next page. '
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HOME AUDIT PROGRAM PLANNING WORKSHEET

Assessing Capabilities of Contractors and Banks

1. Installations/Materials Available (Jobs/Month)

DO-IT-YOURSELF MEET TRAINING

ITEM CONTRACTORS MATERIALS STANDARDS NEEDED
Insulation '
Attic
Wall

Pipe/Duct
| Floors
Storm W/D
Caulking
Weather.strip

Furnace Work

TOTALS:

2. Funding Sources

TERMS/ APPLICATION®
SOURCE AMOUNT QUALIFICATIONS PROCEDURE

Banks

- Government
Agencies
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1II. DEVELOPING THE ENERGY AUDIT

The energy audit is a process designed to tell a homeowner what energy conservation
improvements cost-and how much they can be expected to save. A large variety of energy
audit systems are available. They range from a complex DOE-sponsored analysis operated in
New, Jersey by a team from Princeton University (at a cost of $30,000 per house) to a
simple manual checklist which is completed by the homeowner. The energy audit procedure
discussed below is recommended for small utilities.

Sugge_sted Format-Overview

The small utlhty energy audit system mcludes four parts:

® Home Energy Analysis Checkhst

® Utility Recommendations

e Consumer Information Sheets

® Lenders and Contractors

~ The system is designed to operate out of the briefcase of the small utility energy

auditor. Using the system, an energy audit can be delivered to a homeowner in a single visit
to the -house. Auditors in larger utility programs should be provided with daily itineraries
and act1v1ty logs.
Home Energy Analyszs Checklist

" The Home Ernergy Analysis Checklist is a single sheet form, used by the energy auditor

) in his/her inspection of a customer’s home. The checklist enables the auditor to easily note

the areas of energy use in the house which require improvement. The design of the audit
checklist will determine, to a large extent, the complexity and length of the audit. Full
heat/loss calculations will add time to the ‘audit. One smaller utility presents homeowners
with a list of recommended measures and ranges of savings for a “typical’’ home. If the

» CustomerA is interested in more specific technical information, the utility auditor will

compute heat loss/gain and specific savings for the home.

Other decisions about the audit checklist involve measures that you might wish to add

. to the lList. Utilities in California check swiinming pools and recommend pool covers. Those

in the Southwest often suggest window treatments to control solar infiltration. A utility
with a load management program mlght use the audit to educate residents about the
program and sign them up. '

Finally, a utility planner must decide whether cost/savings information will be
expressed in dollars; percentage of fuel costs, or both. Public power systems with low
residential rates might find that paybacks expressed in dollars are too  discouraging to
homeowners. Public power systems in the Northwest have started to use cost of future
generation, rather than current costs, in determining the cost-effectiveness of recommended
conservation measures. '

16



4Sample checklists and audit forms used in other utility programs are located in
Appendix E. The form should be printed on multipart paper to allow one copy for the
homeowner and one copy for utility files.

To complete this checklist properly, an auditor will need a small set of tools including:

TOOL COST
16’ Tape Measure ......... et $ 12.00
Walking TapeMeasure ..............c¢covuiuunun. . 26.00
Flashlight ..................... e 5.00
Clipboard ...............cc...... DU 7 5.00
Cardless Electric Drill -, e P 20.00 -
PlpeCahpers....................' ..... e . 150
Furnace Test Kit (optional) ............ e .. 120.00
$189.50

Utility Recommendations

Once the auditor completes the home inspection, he/she makes up an informational
package for the homeowner. The informational package, or Homeowner Kit, consists of the
checklist, recommendations to the homeowner on. suggested improvements, and do-lt-
yourself information sheets.

Recommendations made by the auditor may be included on the checklist or may be
listed on a separate sheet. These suggestions should always be in writing and should be listed
in terms of cost-effectiveness. A copy should be left with the homeowner and another copy
retained in the utility’s file. A sample recommendation sheet follows on the next page.

Auditors should carefully explain each recommendation and advise homeowners
whether contractors are needed. All questrons of the homeowner should be. answered even 1f
this takes extra time.

Consumer Information Sheets

In addition to specific recommendations for conservation improvements, the auditor
places in the Homeowner Kit basic consumer information sheets. relatmg to each
recommended improvement.

The consumer information sheets repeat basic information about the /e'nergy-saving
measure, refer the homeowner to a material ordering procedure and tell the homeowner

step-by-step, how to make the recommended installation.

A sample set of consumer information sheets is included as Appendix K.
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OUR RECOMMENDATIONS AND WHAT THEY WILL COST YOU

What It Will Cost You:
We Recommend That You:
. ' If You Install: If Contractor Installs:
11,
2.
3!
I.
5.
TOTAL COST $ $
HOW MUCH YOU CAN EXPECT TO SAVE
Estimated ~ Payback
Recnumendation Yearly Savings Period*
].
2.
3.
q.
9. - -
TOTAL Yearly Savings _ $
Your Combined State and Federal Tax Savings s

_ * The Payback Period is how long it will take you to get your energy
conservation investment back. It is based on the contractor-instalied cost, and
the assumption that energy prices will rise at an annual rate of 10 percent, and
that you pay an interest rate of 18 percent on the money used for the energy
home improvements.
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Extra copies of the consumer information sheets may be carried in an accordian file.
The auditor can then look at his recommendation list and pull the appropriate information
sheets from the file to give to the homeowner.

Lenders and Contractors

The Master Records of approved lenders and contractors, as assembled by the
responsible state agency, should be included in each Homeowner Kit. A sample list,
developed by the municipal utility of Palo Alto, California, is included as Appendix G.

Oil and Gas Heated Homes

Though the utility’s principal concentration will be electrically heated homes, it may
be advantageous, or necessary as a public service, for the utility to offer energy audits to
customers whose homes are heated with oil or gas. In these cases, a troublesome question .
often arises about testing and recommending modifications to oil and gas furnaces and
boilers. ' '

The utility may wish to arrange with local gas and oil suppliers to shift to them all or
part of the audit responsibility for their heating fuel customers. A referral system may be
arranged with these dealers.

The utility can, Ahowever, at least supply oil and gas heated homes with boiler/furnace
efficiency information. A good pamphlet is available from the Department of Energy.

Availability of Materials

The various materials described above — checklist, utility recommendations, and
consumer information sheets — can be developed by each utility, using material from the
appendices to this manual. (See Appendices E and K.) In addition, supplementary
information is available from the federal government, state and local governments, and
universities. The various kinds of materials and their sources are described below.

Federal Government DOFE and HUD Materials

-In addition to the materials necessary for the operation of the suggested format energy
audit'prograrn, many more publications, movies, and filmstrips are available from the federal
government. For a title list, write Energy, P.O. Box 62, Oak Ridge, TN 37830.

State and Local Government Materiuls

In addition to the materials available from the federal government, many state and
local governments have commissioned energy conservation studies or have purchased some
of the federal materials for use in the state or locality. Check with the responsible official in
your state energy office, or its equivalent, for information about locally available materials.
A list of state energy office officials is included as Appendix L.
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There are also more than 2,500 libraries in the country. Many local libraries maintain a
collection of publications and filmstrips that will be of use in an energy conservation
program. In addition to materials actually purchased by the local library, many libraries
participate in lending programs which give them access to resources in other cities around
the state.

l_/niversi ty Materials

Many universities have done research on energy conservation during the past few years.
Their reports and/or publications should be available to a utility operating an energy
conservation program. Also, university librarians maintain good collections of federal and
other energy conservation publications. Depending on the policy of the university, it may be
possible for a utility to borrow or capy books or pamphlets.

Agricultdral Extension Service Materials

The federal Agricultural Extension Service has developed a set. of materials on home -
energy conservation for use by its local extension agents. Though the agents may be
unwilling to loan their slide shows and other materials, they are generally willing to present
the slide show to public audiences. This arrangement should be utilized by utilities which
are looking for ways to supplement existing manpower. Contact your local extension agent
for more information.

Another possible source of materials and technical advice is the state Energy Extension
Service. Energy Extension Services have been established in most states. A directory list is
part of Appendix L.

Other Utilities

Most utilities have developed a good variety of consnmer publications on energy
conservation and are generous about allowing another utility to duplicate their material.
Cooperation between utilities in the same service area is especially useful because it reduces
the chances of confusing customers with differing information. Small public power systems
in a joint action agency might request the agency to develop conservation materials that
could be used by all participants.

Useful technical and consumer-oriented conservation material can often be picked up
at trade association shows or utility workshops. APPA’s annual Energy Management
Workshop, for instance, features an “Idea Exchange” where brochures, audit forms, etc., are
traded.

Test Program-Utility Employees
Before offering the energy audit service to all residential customers, it is usually a good

idea for the utility to test the program on a frieridly group, such as its employees. This test
gives the utility auditor a bit of experience in the field, looking at houses and dealing with
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homeowners. Field experience gives the auditor some confidence in his/her abilities and the
value of the program. The response of the utility employees to the program format and
materials will disclose any obvious shortcomings or problems with the program before it
reaches the general public.

IV. PUBLIC COMMUNICATIONS

.One of the keys to the success of a Home Audit Program is public communications. .
Public communications means a systematic effort on the part of the utility-to make the
Home Audit Program understandable and attractive to the general public. The following
discussion will show a small utility how to organize an effective public communications
program, which makes maximum use of local non-utility resources. Remember that the key
to any public communications or advertising program is multiple impressions — the same
message repeated to the homeowner in a number of different ways from a number of
different sources.

As general background on the subject, refer to Chapter VI of the APPA revised Public
Relations Manual, which deals specifically with energy conservation programs.

Identify Resources

The first task that a utility must undertake in its effort to educate and interest the
general public is to identify the available resources, and the exact information each resource
can communicate. '

Newspapers

The first resource available to most utilities is the local newspaper, which will generally
be delighted to run articles on the utility energy conservation program. Newspaper articles
can be classified in three categories. A utility should work with local editors on articles in all
three categories.

® Straight News

The day the program is announced the utility should hold a press conference to kick
off the effort. As the program progresses, other news opportunities should be
exploited to bring the program to the attention of the readers. Examples of news
opportunities are the one hundredth local house to be audited or a local response to
a Presidential speech or conservation program announcement. It is always good to
provide the newspaper with either a photo opportunity or a glossy print to
accompany the article. Every news event should be announced by a press release,
which need only be a simple statement of the facts — nothing elaborate. A press
release usually saves a lot of trouble, by making sure names are spelled correctly, and
figures are copicd down accurately.:

<
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® Background

Background, or human interest stories try to fill out the news with human
dimensions, and put news events into perspective. Most newspapers are looking for
good background stories. Some of these stories are developed by investigating
reporters, but most are the result of a good -public communications effort which
presents story opportunities to. reporters and then helps the reporter with research.
Like most other people, reporters are grateful for a little help on the job.

® How-To-Stories

The third kind of newspaper article that is useful to a utility Home Audit Program is
a how-to-article. The most effective format for these is a series, which runs through a
number of different energy conservation techniques or installations in detail. The
series, of course, can be simple adaptations of the materials designed for distribution
in the Homeowner Kits. Another good format is question-and-answer, in which the
utility auditor answers practical questions poscd by homeowners.

Radio Stations

Local radio stations are another public communications resource available to utility
Home Audit Programs. The three basic types of coverage offered by newspapers — news,
background, and how-to-articles — are basically duplicated by radio stations. Perhaps the
_ best radio program opportunity for publicizing the utility Home Audit Program is the talk
‘show or call-in show, where the guest fields questions from the radio audience.

Citizen Groups

A third source of beneficial public communications for utility Home Audit Programs is
the various citizen groups in the local area. It is especially effective for the energy audit
program to be endorsed by a credible third party — a citizens group which has established
credibility with homeowners on some basis besides energy conservation. A citizens group,
whether it is a fraternal organization, church society, consumer or environmental group, or
business club, can help the utility communicatc thc basic conservation message to
homeowners. Using the communication facilities of the organization, whether it be
newsletters or meetings, the utility can publicize its program effectively and inexpensively.

Schools and Libraries .

Other ready sources of public relations for the utility Home Audit Program are the
local schools and libraries. The first thing to do is to place display ads — posters, brochures
— in lobbies and have the students take homeowner sign-up forms to their parents. A second
approach is to have the school or library sponsor public meetings at which the utility
presents its energy audit program. If possible, a series of meetings can be held — the first to
introduce the program, subsequent meetings to teach homeowners in detail the value of
major improvements and the techniques for making the improvements.
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Other

. Promotion of a utility home energy audit program need not be limited to traditional
media. Door hangers, thermograms, outdoor billboard messages, display booths at malls and
county fairs, and posters in city buses can all be helpful in reaching previously overlooked
segments of the population.

‘ In some communities, letters from the utility manager explaining the home energy
. audit program have triggered a large public demand for the service. “Bangtail” envelopes —
where conservation information must be removed from the envelope before it can be sealed
— are expensive, but also generate a large response to the audit offer.

Advertising and Audit Backlogs

In the interest of avoiding an “avalanche” of audit requests from the community, most
_public power systems use free pliblicity, such as releasing stories to local news media, when
first announcing the audit program. Publicity from local newspaper and radio stories will
provide the initial wave of public interest in the program. Thereafter, bill stuffers, paid
.advertising and other promotional techniques can be used when demand for audits slows.

Utilities can — and should — control the offering of the audit by judicious use of
- advertising, so that the audit backlog never becomes too great. Although residential
customers in smaller communities can often be surprisingly patient with a long delay in
receiving an audit, a wait of more than two months may discourage the customer and hurt
the utility’s reputation.

Because utilities will never be able to perfectly control the number of people
requesting audits (a month of chilling temperatures and high heating bills or a local
front-page newspaper story on the program may throw off schedule even the best-planned
program), it would be desirable to have other utility personnel trained and prepared to assist
with the program on a temporary basis. This builds flexibility into the program, and
provides a sometimes-welcome change of pace to non-auditor employees.

Appoint Citizen Advisory. Committee

In trying to organize an effective and economical public communications campaign for
its Home Audit Program, a small utility will benefit from the formation of a strong, active
Citizen Advisory Committee. This Committee can help the utility publicize the energy audit
program, and take on much of the actual work burden which would otherwise fall on utility
employees. In addition, a Committee will often attract members with useful professional
skills which the utility could not afford to hire.

Organizing an effective Citizen Advisory Committee is a two-step process — recruiting

broad spectrum representation in the membership, and establishing a reasonable public
communications program and schedule for the Committee to perform.
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Broad Spectrum Representation '

It is essential that an effective Citizen Advisory Committee represent all of the
important segments of the community, but especially those that are in constant
communication with the public, such as:

® Newspapers

® Radio Stations

® Citizens Groups

® Schools and Libraries

In additioﬁ to representatives of these organizations, it is usually helpful to have one or
more city officials as members, plus representatives of any minority groups in the area. Be
careful not to recruit too many members or members who are really not interested in
working, You will have a problem, rather than an asset, if your committee is a
twenty-member debating society. Six to ten members is prabably the ideal number.

Reasonable Program and Schedule

Once the committee members have been. selected, the utility should present them with
a program plan and schedule for the public communications program. In designing the plan,
utility staff should keep in mind that what they want is a program which toes a fine line. On
the one hand, the- utility should not sit down with the committee with no preconceived
program plan. Committee members are willing to donate some time, but nothing discourages/
vdhinteers faster than the notion that their leaders do not know what they are doing. On the
other hand, the utility should not treat the Committee members like unpaid employees. A
balance of utility direction and Committee [eedback will achieve the best results.

V. PROGRAM PLAN -

The final stage in the planning process for a small utility energy audit program is
writing a program plan and getting it approved by the governing authority of the utility —
the board or the city council. The Program Plan is based on the information gathered during
the other planning activities: '

® Défining Utility Goals and Resources

® Assessing Contractor and Bank Capabilities
® Developing the Energy Audit

® Developing a Public Relations Campaign

Program Plan Contents

The. Prbgram Plan is a Summafy of what was learned during the planning process. It
- should be short, simple, and to the point. The following discussion ‘outlines a basic Program
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Plan, suitable for presentation to the utility governing board. The plan consists of five
elements:

® Activities
® Impact
® Staffing
® Schedule
® Budget
Activities

The first section of the pian should explain what the utility proposes to do in its Home
Audit Program. The following questions should be announced:

® How many homes will be audited?
® What will the audit consist of?

® What forms and procedures will be used? Samples should be attached to the plan
when submitted. :

The description of the program activities should only requife a few pages. Remember
that the officials who are reading the plan are unfamiliar with Home Audlt Program
activities. The description must be clear and logical.

Impact

The second section of the plan should briefly discuss the expected impact of the Home
Audit Program. This should not be a *“sales pitch” for how good the program is, but an
‘objective discussion of the probable results of the program. Questions to be addressed
include:
® What are the potential gross energy savings for the program?

@ Can the gross savings be pinpointed to any group of customers, or fuel type?

® What negative impacts will there be for the utility, in terms of load and revenue?
The writer of the plan should be prepared to answer hard questions on the potential
impact of the Home Audit Program. Utility board members are justifiably concerned about

the financial health of the utility and will want to be sure that the Home Audit Program is
founded on solid analysis and planning.

Staffing

The third major area to be addressed in the Program Plan is staffing. The plan must
explain who is going to do what tasks in the Home Audit Program. The description of
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N\
program staffing should include both full and part-time utility staff plus volunteer staff like
the Citizen Advisory Committee. The staffing section of the plan should also include a table
of organization, a simple graphic representation of program staffing. (Refer to Greenville,
N.C. case history in Appendix M.) Short résumés of proposed staff not known to the board

should also be included, so that the board feels comfortable with the qualifications of the
staffers. '

Schedule

The fourth element of the Program Plan is a schedule of program activities. Be
* conservative in laying out this schedule. Things always take longer than when first planned.
Make sure your written schedule in the plan is easily achievable. You will look much better
to the board if you are a couple of weeks ahead, rather than a couple of weeks behind, your
projected sulicdule. ~ '

Budget

The final element in the Home Audit Program Plan is a-budget of the estimated costs
~of the program. The proper form for this budget presentation will vary from utility to
utility: make sure to match the form of your presentation to the normal budget format of
the utility. Some utility boards will require considerable detail in budgeting — precise cost

estimates for program elements, cash flow projections, and other back-up materials. Some

utility boards do not require, and do not want, such detailed presentations. A simple
summary of the costs in a few categories is sufficient in these cases. ’

The chart below graphically summarizes the program plamiing process, assuming that
the utility assigns one person, full-time, to program planning.

ACTIVITY WEEKS

Define Goals
Identify Resources

Survey Lenders/
Contractors : .

Develop Audit

Develop Public
Communications Program

* Write Plan
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Program Plan Approval

Writing a good energy audit Program Plan is only half the battle, often the easiest half.
The second task is to convince the utility governing board to accept and support the plan. In
approaching this task it is important to use the information and the contacts developed
during the planning process to make the strongest case before the board.

The five main points to be made in support of the Home Audit Program are:

® The economic benefits for homeowners and the community in general.

® The necessity of this service for homeowners.

® The importance of energy conservation for the nation and the economy.

® Savings through the deferment of additional investment in generating capacity or ‘

purchasing power.

® Stimulation of the local economy through increased sales of energy-conserving
installations.

These five points are discussed below, with suggestions as to how the planning
information can be integrated into an effective presentation. '

Benefits to Hormeowners/Community

The first point to make is that the Home Audit Program will provide significant
economic benefits to the individual homeowner and the community. In order to document
this, use information developed in the Planning process:

® Typical house — needs and potential savings.
® Total community — needs and potential savings.

You may want to take a specific example of a homeowner who needs the Home Audit
services. Talk about the homeowner’s fuel bills, the condition of his/her house, and the
savings that could be effected in the program. Then extend that example to the entire
community, using the gross estimate numbers developed on the worksheet (section A-1
above). Paint the most accurate picture that you can of the benefits that will flow from the
program. :

+

Necessary Service
The second point in the effort to inform the governing board of the need for a Home

Audit Program Plan is that the program is a necessary service for the community. The facts
from the planning research that should be used to make this point are:
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® The lack of energy audit services or useful energy conservation information
(materials and installation instructions, cost/benefit analyses) from sources other
than the utility. :

® The need to coordinate the resources of local banks, contractors, and government
agencies to help homeowners save energy and money. ‘

® Widespread community support for a utility energy audit program, demonstrated by
a list of people who have agreed to serve on the Citizen Advisory Committee.

Again, focus on a specific example of how the Home Audit Program will aid the utility
or local government. Perhaps there is a locally sensitive issue on which a number of people
or groups have opposed the utility — rate increases, for example. Show the board how the
Home Audit Program gives these angry people a reason to support the utility again. Stress
the human element of the program. It is not a computer in Washington spitting numbers at
homeowners. It is a local utility staffer going into. people’s homes to help families solve a
very worrisome problem. ' ‘

Energy Conservation - Nation and Economy

A third point to make is that energy conservation is important for the strength of the
nation and the health of the economy. Energy conservation is the centerpiece of current
national energy and economic policy. The utility is in a unique position in the community
to help homeowners not only understand the importance of cdnservation, but also to help
them do it.

Deferment of Investments in Generating Capacity

Many utilities will be able to realize substantial savings through the Home Audit
Program by deferring the need for investments in new ‘generating capacity or additional
long-term power purchase contracts. These savings will be particularly significant for utilities
which have a high saturation of residential electric resistance space heating and/or air
conditioning. The economic case for these savings has led a number of utilities to adopt
investment programs based on residential energy conservation.

The Tennessee Valley Authority’s free energy surveys and interest-free loans for attic
insulation and other energy-saving measures have resulted in annual kilowatt hour savings of
about 152 million. As planned, TVA’s home insulation program will account for an annual
energy savings of 2.7 billion kilowatt hours by 1986. It will produce a consumer benefit of
$81 million a year and save about 1,100 megawatts of peak demand for the system. Further,
TVA finds, the agency will meet these goals at a benefit-to-cost ratio of about four to one.

In Oregon, the investor-owned Pacific Power and Light has, in lieu of investing in new
generating capacity, raised about $100 million to lend to homeowners to weatherize their
homes. The utility is allowed a profitable return on this capital by the regulatory agencies,
" because the cost to the ratepayer is less for this investment than for an investment in new
generating capacity that would produce equivalent energy supplies. 4
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Details on the TVA, PP & L, and other utility home energy audit programs are

-included as part-of Appendix M.

Stim'ulation of Local Economy

A Home Audit Program, which helps to substitute investments in energy-conserving
products for increased fuel expenditures, keeps money in the local community or the
region. Contractors’ or installers’ wages are paid to local people, who recirculate the money
through local businesses. Many energy-conserving products are locally or regionally
manufactured (cellulose insulation, storm windows, etc.). By promoting resxdentlal energy
conservation, the utility can directly help the economy of its community.
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ORGANIZATION

This section of the manual will show a small utility how to organize its energy audit

program to efficiently use the available manpower and budget. The section w111 deal w1th
' three elements of program organization:

I.  Personnel
II. Systems and Procedures

III. Forms and Materials

The erhphaéis of this section will be -on presenting small utilities with a field-tested
organizational scheme which can be used as is. Most utilities, however, will make
-modifications in the suggested organization to fit their needs.

I.  PERSONNEL

The Personnel section of the manual will outline appropriate job‘descri[ﬁtions and
training routines for utility Home Audit Program staff The staff might look like this on an

. organizational chart:

Utility
Board
General
Manager
|
T ' |
Office ' Engineer
Manager ‘ I
[ Accountant ] I .
Field Service | | Local Government .
I Clerical ] Stalffer ‘ Agencies
— |- l : l
Citizen rBanks l [ Contractors ] ) P/T
Advisory | , , Auditors
Committee [ Suppliers ]

Retrofit Inst.
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Full-Time Staff — Job Description

Most small utilities will be able to afford, at most, one full-time staff person for the
Home Audit Program. That person will be expected to perform the following activities:

® Research and write Home Audit Program Plan, present to utility governing board,
and implement with modifications as specified by the board.

® Recruit broad-spectrum Citizen Advisory Committee to aid in developing and
promoting the Home Audit Program. Plan, schedule, and implement, with the
assistance of the committee, an effective and inexpensive promotional campaign.

® Select appropriate home audit procedure and materials, and provide for the
acquisition of the necessary materials. Select, or develop as necessary, other program
materials and forms, including promotional, scheduling, budget, reporting, and
record-keeping as specified by the hoard and the various responsible government
agencies. :

® Perform encrgy audits on customers’ homes as requested, including all necessary
scheduling tasks. Assemble, from previously selected materials, homeowner kits
detailing recommended improvements, approximate costs, appropriate construction
materials and installation standards, and estimate savings. Assist homeowners in
completing energy-conserving home improvements by performing quality control
inspections as necessary and resolving disputes between homcowners and con-
tractors.

® Coordinate the work, to thc cxtent feasible, of local banks, contractors, and
government agencies with federal energy conservation grant funding, to help
homeowners implement suggested energy audit improvements.

Other job descriptions for eriergy auditors may be found in Appendix C.

Full-Time Staff — Training

As can be seen from this job description, the position as sole full-time staff person for a
small utility audit program is very demanding. Such a person should have solid training
before attempting the job. The American Public Power Association is sponsoring a training
program for smaller utilities designed to equip a person to begin to handle the job described
above. It is recommended that the utility staff person assigned to manage a utility Home
Audit Program completé this American Public Power Association training or a similar
comprehensive, professionally taught training program.

At a minimum, the classroom training should cover the basics of residential
construction, the properties of heat transfer, the operation of heating and cooling systems
within a home and all the basic energy-saving measures, their properties, advantages/
disadvantages, and how they should be installed. :
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After the classroom training, auditors should be given af least a week of field training.
This can be done in utility employee homes, or the novice auditor can accompany an
experienced auditor in the field.

Experience in installing insulation and other conservation measures can be provided by -

sending your auditors out with local contractors and installers. (Indirectly, this is a way to
check on the work of the contractors.) Utility auditors with practical experience in
installihg measures will be well-prepared to answer questions from the do-it-yourself
homeowner.

In addition to the field and classroom training, many utilities provide their energy
auditors with special communications training, so that customer questions regarding the
utility and energy issues are knowledgeably answefed. And, since the final goal of a home
energy audit is to motivate the homeowner to take energy-saving actions, some public power
systems are recommending sales training for their auditors.

The importance of having well-trained and thoroughly experienced auditors can hardly
be overemphasized. Consumers today are receiving conservation advice from numerous
sources: local environmental groups, energy extension services, utilities, state energy offices,
even through the néwspaper. As some of the advice is conflicting, you will want your
auditor to understand the reasons behind his/her recommendations.

Recently-passed legislation contains funds for state training of residential energy

auditors. Check with your state energy office for further details. In addition, some states -

now require or plan to require that auditors be certified. This should be checked out at the
state level. ‘

Finally, even though the auditor will be constantly learning as he/she is on the job,
allow time and money for continued training. Homes of unusual construction may present
problems for auditors, or there may be some growing interest in solar retrofit in the
community.

Part-Time Staff

In most small utility Home Audit Programs, part-time staff will serve in a limited
number of positions, as follows:

Citizen Advisory Committee
Mainly promotional and public relations functions, including writing stories for
newspapers, serving in a speakers’ bureau, organizing meetings, taking photographs, etc.

These people will receive no substantial training; rather, the utility will benefit from their
skills. '
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Part-Time Auditors

If the utility has a particularly heavy demand, either seasonal or as a result of fuel price
increases, it may want to hire part-time energy auditors. 1t is strongly recommended that
these part-time auditors be people that successfully complete a professional training
program equivalent to the one recommended above for full-time staff. Examples of likely
prospects are construction tradespeople or professionals, and school teachers seeking
week-cnd or summer work.

Retrofit Installers

Many utilitics will find in the planning phase of their Home Audit Programs that

insufficient contractor installation capabilities exist for some improvements which are -
simple to perform, such as caulking, weatherstripping, and pipe/duct insulation. Utilitics

already operating programs have had considerable success in training, for instance, local
students to perform these installations during the summer.

Improvements made by these temporary workers should be carefully limited to very
simple items, Temporary workers should be trained rigorously by local contractors and the
utility staffer in charge of the program. An mspectlon of every job completed is
recommended

II. SYSTEMS AND PROCEDURES

This section of the manual will describe the basic systems and procedures which a small
utility can use to operate its Home Audit Program. As with the other sections of the
manual, this section is full of suggestions, which have been field-tested. They should be
modified to meet the needs of the individual utility staff. l

The system outlined below is simple and logical. It is designed to lead the homeowner
to undertake some energy-conserving improvements on a do-it-yourself basis. For those
improvements which are too complex for do-it-yourself, the audit system provides
homeowners the information they need to shop intelligently among contractors and to
check the work of the contractor hired to make the installations.

© Audits
Delivering a home energy audit is a three-step procedure — scheduling, performing the
audit, and preparing the Homeowner Kit for presentation. The procedure employed by an

individual utility will vary according to the size and complexity of the program.

Two sample task flow charts, of differing complexity, are offered on the next few

pages. Each chart is accompanied by a brief descnptlon of the procedure Again, please refer

to the appropriate forms in Appendix E.
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A utility should figure that an audit program will consume 2% to 3% hours of staff
time per house, as follows: \

Activity | ' Hours

Scheduling s

Home Inspection 1.50 — 2.00

Pfocesvsing : 5,0 - .75

Record Keeping .25 — .50

TOTAL 2.40 - 3.40
Scheduling

Customer inquiries and requests for audits may be received by the utility through a
variety of sources. So, it is important that the entire utility staff be informed and
knowledgable about the energy audit program. Meter readers may be asked about the
program. High bill complaints are logical candidates for energy audits.

" Once the request comes in, the audit should be scheduled as soon as possible.
Appointments can by made by zip code to minimize auditor travel time. If there is a
backlog, the customer should be so informed. If appointments are made for weeks ahead,
the utility should get a telephone number, so the appointment can be reconfirmed closer to
the date. '

The initial telephone conversation may also be the time to gather valuable information
about the home. Customers can be asked whether they have an attic, whether there is access
to the attic, or whether a ladder will be available in the home. If access is through a closet,
the utility can ask the customer to have the closet cleaned out.

One question that arises during planning of an energy audit program is whether you
will be able to reach all interested participants, if audits are offered only during regular
working hours. An auditor who can be available for work during early evening hours and on
Saturdays may be required if you have a large percentage of households where homeowners
" are unavailable during weekdays.

Marketing/Public Communications
The basic public relations activities available to a small utility Home Audit Program

were described earlier in the planning section. You should be familiar with these activities
before reading the following discussion. ' '
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AUDIT SYSTEM 1 — SINGLE VISIT CHECKLIST

Marketing
Campaign

Customer
Status Forms

'Audit Scheduling |

Form

Checklist and
Information Sheets

Follow-up

The marketing campaign, conducted by the Citizen

‘Advisory Commiittee, generates calls and letters to

the utility.

The utility completes a status sheet, with all neces-
sary preliminary information, on each customer
who requests an audit.

The utility prepares an audit schedule designed to
minimize travel time between audits.

¥

The utility auditor visits tho homo, completes the

Home Energy Analysis Checklist and supplics the

homeowner with a package of Consumer Informa-
tion Sheets.

' r

Two weeks after the audit, the utility mails the

customer a follow-up letter with an invitation
to call the utility if additional help is needed.
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AUDIT SYSTEM 2 — SINGLE VISiT/MAIL RETURN

Marketing
Campaign

Customer
Status Form

"Audit Scheduling
Form

Field Data
Gathering Form

Audit Processing

Homeowner
Presentation Kit

Same as audit system 1

Same as audit system 1

Same as audit system 1

A form is used by the auditor to gather
measurements and perform basic heat loss/gain

' calculations.

al

"The completed Field Data Gathering Form is pro- -

cessed through a computer to produce a specific .
house cost/benefit analysis.

The computer-generated cost/benefit analysis is

* packaged with information sheets and mailed to '

the homeowners. .
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Scheduling

- Once the local public communications opportunities have been identified, and the
Citizen Advisory Committee has been established to assist the utility with public
communications work, a firm schedule for marketing and public communications activities
should be developed.

The schedule should be designed to provide a steady flow of audit requests from
customers. If a utility has decided to target a particular group of its residential customers —
by fuel type, age of house, income, etc. — the communications program must be scheduled
to reach these target groups. The principal purpose of the schedule is to produce a
" predictable, regular work load for the auditor. Try to avoid big bulges in audit requests,
which. may mean that some customers will have to wait months for their audit. It is also
advisable to concentrate program advertising in specific areas of neighborhoods on a rotating
basis, so that requests are geographically concentrated, and can be serviced with a minimum
of driving time.

A sample marketing/public communications schedule is included as the next page. The
schedule employs the following resources, which will typically be available to a small utility:

Newspaper

Radio Station
Utility Bill Stuffer
Citizen Advisory Committee (six members)
School '

Using the Committee — Speakers Bureau

One very good use of the Citizen Advisory Committee, as indicated in the sample
public communications schedule, is to make presentations, or speeches, to citizen groups
throughout the utility service territory. The formal name for this type of activity is a Speak-
ers Bureau, a place where groups can call to request a speaker or presentation. Most small
utilities will not need a formal Speakers Bureau, but will want to place citizen committee
speakers before groups.

The speeches or presentations made to citizen groups need not be elaborate. They can
begin with a short slide show and proceed to discussions of specific issues, based on the
home audit checklist or consumer information sheets developed for the homeowner kit. .
Finally, homeowners attending the presentation can be given brochures describing the audit
program and its services. ' '

Coordination With Government Agencies
From time to time during the next few years, government agencies on the federal,

state, and local levels will field home energy conservation public relations campaigns. For
instance, in 1979, the Department of Energy mailed a do-it-yourself information list to

- 38



WEEK 1:

WEEK 2:

WEEK 3:

WEEK 4:
WEEK 5:

WEEK 6:

WEEK 7:
WEEK 8:

WEEK 9:

WEEK 10:
WEEK 11:

WEEK 12:

APPA ENERGY AUDIT MANAGEMENT MANUAL

. SAMPLE PUBLIC RELATIONS SCHEDULE - 12 WEEKS

Utility pilot audit program begins with the auditing of employees’ homes.
Mail program announcements (bill stuffers) to homeowners (all or selected
areas).

A press conference or press release (newspaper and radio station) announces
the program. Plan a media event by allowing reporters to walk through an
audit of utility employees” homes. Encourage photographs.

The Citizen Advisory Committee (CAC) members get their homes audited.
Preparc and submit a backgiound slury [or the newspapei(s) on energy
audits/energy crisis.

Prepare and submit a story for the radio station(s) on energy audits/energy
crisis. A CAC member gives a speech to a citizens group.

A 'second utility bill stuffer is mailed to homeowners (all or selected areas).
A CAC member gives a speech to a citizens group.

Energy conservation week is held at school. Plan contests for children,
special classes, a fair on the weekend, or a parents night. A CAC member
gchb a speech Lo a citizens group.

. Plan and construct a permanent (six week) display of home energy conser-

vation materials at school. A CAC member gives a speech to a citizens group.

Prepare and submit a how-to column in the newspaper. (1st of 5) A CAC
member gives a speech to a citizens group.

Prepare and submit a how-to column in the newspaper. (2nd of 5) Have a
radio phone-in show discussion. A CAC member gives a speech to a citizens
group. A third utility bill stuffer is mailed.

Prepare and submit a how-to column in the newspaper. (3rd of 5) A CAC
member gives a speech to a citizens group.

Prepare and submit a how-to column in the newspaper. (4th of 5) A CAC
member gives a speech to a citizens group.

Prepare and submit a report to the public (press release) on the success of
the program to date. Prepare and submit a how-to column in thc newspaper.
(5th of 5) A CAC member gives a speech to a citizens group.

I3

39




every homeowner in New England. This activity generated significant interest in energy
conservation in New England, and could have produced a large demand in audits for any
utility in the area with an audit program.

The ongoing public relations program of the utility must take these public agency
public relations programs into account. A utility should not schedule its own public
relations blitz at the same time as the public agency program, or the utility will be swamped
with audit requests. Also, the utility should be careful to coordinate its public relations
message with what the government is saying. ' 4

Getting the Work Done

The end result of the Home Audit Program should be that homeowners make
energy-conservation improvements. Accomplishment of this goal requires some follow-
through on the part of the utility audit program staff. The degree of follow-through
required will vary considerably from area to area, depending on the availability, skill level,
and experience of local contractors. During the planning phase, the utility should carefully
determine what gaps in installation capabilities exist in the area. '

Seminars and Training

Once the needs are determined, the utility should try to construct a program to help
homeowners get work done. This help will generally be in the form of training — for
contractors, suppliers, and homeowners. The problem with this, of course, is that most small
utilities do not have the expertise to provide the necessary training. This expertise must be
created. There are some options available to utilities, as follows:

@ Homeowners (Do-It-Yourself)

The simplest training task facing utilities is training homeowners to make basic
do-it-yourself installations. The list of installations .for which homeowners are
trained should be limited to those measures which have very little potential danger
for the homeowner or the house. A basic list of these measures is:

Caulking

Weatherstripping

Attic Insulation (flat, unfloored spaces)

Pipe/Duct Insulation

Heating System Management (including clock thermostat installation)
Domestic Hot Water System Management

Homeowners can generally be taught to make these basic improvements with an
hour-long hands-on seminar. In order to conduct this seminar, the utility should
have a supply of the consumer information sheets for each measure to be covered,
and some lifesized models for homeowners to practice on. The sheets can be copied
from this manual or developed by the utility. The models will usually be supplied by
a local lumber yard or building materials store.
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A typical seminar on caulking would consist of the following:

® Introduction to the principle behind the installation — seal the gaps in the house
to prevent air infiltration (cold drafts).

® Introduction to the materials and tools to be used for the job. Start with the very
basics. Everyone today nods when caulking is mentioned, but few people know
what a caulking gun looks like. The different kinds of caulking should be
discussed, and specific product recommendations offered, i.e. oil-based caulk dries
out and cracks.

® Step-by-step installation methods. Assume your audience knows very little. Start
with how to cut the tube, pierce the seal, load the gun, and lay down the bead of
caulk.

® Demonstrate and let homeowners practice on the model. The model in this case
would be a wall section, with a window frame, some Z-brick to simulate a
foundation and an outside chimney, and siding typical of local construction. In
the demonstration, homeowners would be taught how to seal the foundation sill,
the window and door frames, etc. Homeowners should then be encouraged to
work on the model with the sample materials to get first-hand experience with the
installation before they try it on their homes. '

Temporary Retrofit Workers

In any community there are a number of homeowners, particularly elderly
"~ homeowners, who are not able to do energy conservation work themselves. Yet their
homes generally require the same do-it-yourself measures (listed above) as other
homes. Some utilities have been successful in training temporary retrofit workers to
perform these simple do-it-yourself jobs for homeowners who cannot do the work
themselves.

Generally, the temporary retrofit workers are young people, perhaps high school
students working during the summer vacation or on weekends. They should be
trained using the same seminar approach outlined for. homeowners above, followed
by some carefully supervised field experience. Always be sure that installations made
by temporary retrofit workers are simple and that each job is checked.

Suppliers

The job of working with suppliers to help homeowners get work done is the job of
convincing the suppliers to stock the right products in sufficient quantities to satisfy
the demand created by the audit program. Initially, most suppliers wili not be very
enthusiastic because the utility will seem to be telling the supplier how to run
his/her business. A gradual educational approach can be taken to forming good
relationships with suppliers. ‘
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Start out with a list of products that will be required. This list can be derived from
the consumer information sheets (see Appendix K), or various state and federal
material specifications (see Appendix J). Check the local suppliers and see which
products are available and which are not. Also be on the lookout for low-quality
- substitute products which do not meet the proper standards.

Next, visit with the owner of the supply house and explain the energy audit program
to him/her. Bring as much of the program material as possible — checklist,
recommendation sheet, and consumer information sheets. Talk with the owner
about the products he/she should stock and the quantity estimates. If there are
unacceptable substitute products in the store, tell the owner as nicely as possible
that the utility is also going to tell people which products to avoid.

An intelligent store owner should respond to this kind of reasonable presentation.
- After all, you are operating a program which can do nothing but increase business, if
the store offers first quality products.

Hopefully, suppliers who become enthusiastic about the home audit program may
actively assist a utility with advertising or by contributing materials to be used in the
homeowner seminars.

Contractors

The most difficult task for homeowners in getting work done is organizing the
contractors. Generally, two contractor-related problems are encountered when a
utility starts an energy audit program. The first is that some contractors do not
know how to do certain kinds of installations. The second is that some contractors
cut corners with materials and workmanship, and shortchange homeowners. A small
utility, unfortunately, is not usually in the position to put someone in the field who
is more knowledgeable and experienced than the contractors. The utility, by itself, is
thus incapable of either training or quality control functions. These functions must
be handled by rather roundabout procedures which are quite effective.

] Trahiing

If a utility determines that local contractors are not able to perform certain
energy conservation installations, it should try to get the contractors trained.
During the next few years, there will be ample opportunity for contractors to
receive the necessary training.

State governments, universities, manufacturers, contractors’ associations, and

major utilities will all be sponsoring training programs. Utilities should encourage
local contractors to participate in thcsc programs.
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@ Poor Quality Work

Homeowners are very conservative, and, in the aggregate, very rational about
investing money in their homes. For most people, the house is the biggest
investment in their lives. The utility can minimize the problems homeowners will
have with the quality of materials and workmanship by providing homeowners
with ample information and a reasonable complaint resolution procedure.

A contractor who habitually cuts corners always fears a homeowner who knows
what first quality work should look like. In many cases, it isn’t even necessary for
the homeowner to thoroughly understand all the intricacies of installation
techniques, but just to be able to ask a few of the right questions. To help their
customers, some public power systems provide a brochure, bill stuffer, or fact
sheet giving tips on choosing an insulation contractor and ways to check that the
job is done right. The consumer information sheets in Appendix K can be used as
a guide for contractor materials and workmanship.

For installations which are not covered by the do-it-yourself sheets, such as wall
insulation or furnace/boiler improvements, the utility should provide the
‘homeowner with a work specification. Standard specifications for installations are
published by the federal Department of Energy. A sample installation specifica-
tion for loose-fill insulation is attached as Appendix J. Every homeowner who
wants to have contractor installations in his/her home should be provided with a
copy of the appropriate material and installation specifications by the utility.

Contractors providing installations should also be given a set of specifications.
Distribution of these specifications will help homeowners protect themselves from
bad contractors and will simplify the process of complaint resolution outlined
below.

Quality Control

The quality control function performed by the utility audit program is designed to

- help homeowners who have a problem with a contractor. Most small utilities operate in

communities where serious problems between a contractor and homeowner will be resolved.
Otherwise, the contractor’s reputation will be seriously damaged. Nonetheless, the utility
should have some procedure available in case a problem arises. The following procedure
involves inspections and a complaint resolution procedure.

® Inspections

The first type of inspection will help homeowners solve -peculiar installation
problems. Many homes, particularly older homes, contain hidden problems which
appear only when an installation contractor begins work. A typical example is
damaged roof timbers disclosed when the contractor cuts an access hatch into a
previously inaccessible attic. The homeowner or contractor could, in this case,
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consult with the utility auditor to determine whether it was advisable to proceed
with the contracted work or to obtain additional repair services.

The second type of inspection service is a “final” inspection to determine if the
contracted work has been completed according to the program specifications. If the
work in a home has been done properly, the utility auditor will supply both the
homeowner and the contractor a certificate to that effect. If the work has not been
done correctly, the utility auditor will supply both the homeowner and contractor a
“punch list” of items to be “corrected. After a specified “cure” period, if the
contractors have not made satisfactory repairs (reinspected and certified by the
utility auditor), the homeowner may proceed to the Complaint Resolution
Procedure outlined below.

Many utilitics havc initiatcd successful home certification procedures, which award
energy efficiency certificates to homes which are. brought up to a standard. This
certification could be the end result of a satisfactory utility inspection of completed
work.

o Cofnplaint Resolution

If there is a problem with' a job which cannot be resolved by the inspections
discussed above and some jawboning by the utility auditor, an arbitration procedure
should be employed. '

If the homeowner refuses to accept the determination of the auditor that the work
is satisfactory, or the contractor refuses to accept the determination that the work is
deficient, either party may bring the case before an arbitration panel composed of
three members — a representative of the contractors, a representative of the area
consumers, and a representative of the utility. The arbitration panel will review the
case, making an on-site inspection if necessary, and make a determination. Again,
both homeowner and contractor will receive identical written reports of the
determination, and will be asked to accept the determination in writing. If either
party is not satisfied, the case may then be taken to court.

Smaller utilities, for whom this arbitration procedure is onerous, might want to
assemble and distribute as part of the audit homeowner kit, a list of consumer
protection agencies, the Better Business Bureau, etc., as a reference for homeowners.

Financing

Another element in the service package utilities offer to help homeowners get work
done is helping homeowners finance the work. The job of financing consists of two parts —
locating necessary funding and helping homeowners understand the economics of energy
conservation investments.




An excellent analysis of retrofit economics has been prepared by the Center for Energy
Studies, University of Texas. It is included as part of Appendix A.

® Locating the Funding

During the planning phase of the audit program, the utility surveyed local lending
institutions and government agencies to determine the availability of funding and
the application procedures. This survey of lending institutions (Appendlx F) should
"be updated perlodlcally

When the program is operating, financing will generally be arranged by giving the

homeowner a referral to a designated bank officer or government agency staff
member. The utility should be very careful to inform homeowners of the
qualifications for loans or government grants, to avoid misunderstandings with the
homeowner and disillusionment by the lending institutions with the utility program.

® Presenting the Economics

In many cases, the main contribution that a htility can make to helping a

homeowner finance energy conservation improvements is to help the homeowner

understand the true economics of the energy conservation investment.

When a homeowner invests in insulation or some other improvement which cuts
energy expenditures, the savings are a return on the investment in energy
conservation. This return is comparable to other returns a homeowner can realize
from alternative investments, such as saving accounts. The difference between an

energy conservation return on investment and savings account interest, of course, is,

that the savings account interest is taxable The energy savings is not.

A good way to present the economics of conservation investments is by using the
work sheet which follows: '

All of the calculations involved in this worksheet are simple. The only trick is to get
a reasonable savings estimate. Don’t make the mistake of simply totaling individual
‘'savings .estimates. If a homeowner makes a number of investments, the total savings
must be calculated with a complex formula. This formula can be approximated by
reducing the total fuel bill, and thus the base for a particular savings estimate, by the
savings estimated for each measure, as follows:
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Fuel Bill: $1000 | 11200 gallons

Measures: Attic Insulation 25% savings
Wall Insulation 15% savings
Calculation: First measure (Attic Insulation) saves 25% —
$250 or 300 gallons ‘

Second measure (Wall Insulation) saves 15%

of the remaining fuel or cost. 15% of $750 ($1000 —
250 saved through attic insulation) = $112.

15% of 900 (1200 gallons minus 300 gallons saved
through first measure) = 135 gallons.

Wall Insulation thus saves $112 or 135 gallons.

Total savings from both measures are $362 or
435 gallons, about 36% of the fuel bill.

Incentives

After the customer has received a thorough energy audit, and has been given lists of
product suppliers, installers and lenders, there should be some retrofit action. Sometimes,
though, utilities faced with customer inertia must take a more active role. One California
utility offers customers, along with the audit results a package including one tube of
caulking, samples of foam rope and weatherstripping for windows and doors, sample plastic
sheeting for do-it-yourself storm windows, and a booklet that explains in detail how to save
energy by retrofitting.

Other public powcr systems travel with sample materials in a display portfolio and
demonstratc various kinds of conservation measures to the customer. Many give away small
items such as shower flow restrictors and electric outlet gaskets. Others sell measures such as
water heater insulation jackets at wholesale cost — and then help the customer install it right
there and then. :

;,éﬁ :
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APPA Audit Program Management Manual

Conservation Investment Worksheet

. $ Quantity
1.  Fuel Bill: this year estimate ‘
last year

2. Investments: -

Measure ' $ Savings Qty. Savings

a.

b. )

c .

d. ‘ °

. ,

f.

TOTALS:
3. Payback — Return on Investment:

Cost of Installations: $

Estimated Savings: / h :

Difference: $ (divided by annual .

' fuel bill =
year payback)
Return on Investment: $ (savings divided
: by cost = _ %)

4. Comparison:

Return on Conservation Investments: ' ; % Tax Free

Savings Account: % Taxable

Other Investments: ' ' . % Taxable

DISCLOSURE:

THE PROCEDURES USED TO MAKE THESE ESTIMATES (ARE CONSISTENT
WITH DEPARTMENT OF ENERGY CRITERIA FOR RESIDENTIAL ENERGY AUDITS)
OR (HAVE BEEN EVALUATED BY THE STATE FOR ACCURACY). HOWEVER, THE
ACTUAL INSTALLATION COSTS YOU INCUR AND ENERGY SAVINGS YOU REAL-
IZE FROM INSTALLING THESE MEASURES MAY BE DIFFERENT FROM THE
ESTIMATES CONTAINED IN THIS AUDIT REPORT. ALTHOUGH THE ESTIMATES
ARE BASED ON MEASUREMENTS OF YOUR HOUSE, THEY ARE ALSO BASED ON
ASSUMPTIONS WHICH -MAY NOT BE TOTALLY CORRECT FOR YOUR HOUSEHOLD.
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MANAGEMENT

This section of the manual will show a small utility how to keep track of its program:
how to manage its budget, evaluate the effectiveness of the program, and keep the records
that government agencies will require.

The ongoing program m'anagement system is basically an extension of the planning
phase of the utility energy audit program, particularly the program plan task, described
carlicr. Before reading this section, it would be a good idea to review the program plan task.

The Management section below will focus on four tasks:

I.  Budget
II. Evaluation .

III. Record-keeping

V. Reporting

I.  BUDGET

The first task in managing the utility energy audit program is to make sure that the
program is operating on, or under, budget. In order to do this, a utility should develop a
simple budget tracking form, to be used at the end of each month. For a small utility, the
- budget form is easy to use.

A basic budget form is included on the following page. In completing this form, it is
important to take into account an appropriate allocation of expenses, even when no cash
changes hands. For instance, on the budget form, the manager keeps track of rent, phone
costs, etc. In a ten-person office, in which one person works half-time on the audit program,
~ five percent of these general overhead expenses should be allocated to the energy -audit

program.

II. EVALUATION

The second task in-managing the utility Home Audit Program is to evaluate the
program’s effectiveness. This evaluation is a three-step procedure.
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APPA Audit Program Management Manual

”

Monthly Budget Record
Bdgt.  Actual  Bdgt.
Dollars

Hours Hours

Actual
Dollars

Diff.

- Hours

Diff.
Dollars

Utility Budget
.Government Grants
Local
State
Federal
Audit Fees -
TOTAL INCOME

Auditors

Clerical

Temp. Retrofit

Other

TOTAL PERSONNEL

Rent

Phones
“Equipment

Forms/Materials

Computer

_ | Transport

Misc. Supplies
TOTAL OFFICE

Purchase Matcrials
.Public Communications

TOTAL MKTG./COMM.

Seminar Fees o
Lodging Meals
Transportation
Miscellaneous o
TOTAL TRAINING

TOTAL EXPENSES

NET
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Customer Satisfaction

Keeping a finger on what the customer needs in the way of energy conservation advice
and assistance is the best way to assure the continued success of your home energy audit
program. Even the best-designed program should be reviewed periodically. Survey your
utility customers in order to evaluate staff performance and various program elements.
Revise, improve, or eliminate where necessary.

Results

Objective program results can be charted in terms of audits, installations, and estimated
energy conservation. In many large utility Home Audit Programs, keeping track of the
results, in terms of installations and actual energy conservation, is a very difficult job. For a
small utility, however, which has organized a Home Audit Program involving the whole
community, charting results is not a difficult task.

It is easy for the utility to record how many energy audits are performed during a
month, or a quarter. The names of customers receiving audits should be recorded on a
mailing list, typed in a format so that the names can be xeroxed onto mailing labels. Sources
of energy audits should be recorded to determine the effectiveness of various public
communications programs. '

In order to track installations, the utility should regularly re-contact all of its
customers who have received audits, by simply mailing a two-part postcard, using xeroxed
mailing labels trom the typed list of audil customers. The two-part postcard, a sample of
which is shown on the next page, will ask homeowners to record which of the recommended
improvements they have undertaken. The homeowner can fill out the card in a minute and
drop it in the mailbox. If the utility does not get an adequate response from the postcard
mailing, follow-up phone calls can be used to gather the same information.

The record of how much energy has been saved as a result of the energy audit program
can be gathered in two ways. The first, and easiest, will occur if the utility supplies the
heating fuel to the audited customer. The utility can easily track the customer’s heating fuel
usage and record what has been saved. For customers who use a heating fuel not supplied by
the utility, the same double postcard system used to gather installation information can be
used for energy conservation information. The customer is asked to che¢k the appropriate
fuel and record fuel bills for the current and previous years.

51




APPA Audit Program Magagemént Manual

Saniple Results Tracking Postcard

Dear Homeowner:

Thank you for participating in our Home Audit Program. We
would like to know if you have made any energy-consetving .
installations, or have noticed any energy savings, as a result of the
energy audit. Please take a moment and fill out the attached,
postage-paid card.

. Fuel Bills
Improvement Last Yr. This Yr.
—__ Attic Insulation Oct.

Wall Insulation Nov.
— Floor Insulation Dec.
— Caulking Jan.
— Weatherstripping Feb.
— Storm W/D Mar.
— Furnace/Boiler Apr.

Pipe/Duct Insulation

Other TOTAL

Type Fuel '
Cost Effectiveness

Once the results of the energy audit program are known, for any period of time, and
the budget figures have been verified, the next step is to evaluate the cost effectiveness of
the energy audit program. This evaluation is simply a matter of putting the costs alongside
the results and making some judgments about the value of the services offered.

The cost effectiveness of a utility energy audit program can be measured in a number

of ways. The most fundamental is a comparison of the value of the energy saved as a result .

of the progtam versus the costs of the program. A second measure, somewhat more difficult

" to determine, is the total economic value of the energy audit program. This value can be

approximated by looking at the value of the installations which result from the energy
audits. ' :
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- The following page outlines an evaluation technique which many utilities may find
useful. It should, of course, be modified to meet the needs of the individual utility.

If a utility finds that its program is not very cost effective, that it is not convincing
homeowners to invest in energy-conserving improvements, it may wish to invest in some
sales training for energy auditors. Utilities must remember that many of the ideas and
installations suggested to homeowners are new, and violate established homeowner
preconceptions and practices. They must be “sold” if they are to be adopted.

In the final analysis, however, a utility may simply have to live with a Home Audit
Program that is not cost effective. Public pressure or public need may force program
continuation, even if a strict cost/beneﬁt analysis cannot justify it.

III. RECORD-KEEPING

The third task in the ongoing management of the Home Audit Program is keeping
adequate records, both for local agencies which will be monitoring energy audit programs,.
and for the future use of the utility.

Individual Homes

For a small utility, the record-keeping tasks are fairly simple. The principal records are
the case files for the individual custuniers whose homes have been audited. A utility should
be very careful to keep accurate records of every contact with the homeowner, with a
contractor making improvements on the home, or with a material supplier who has sold
products to the home. : A

A file folder should be kept for every home. The file folder should include, at a
minimum, the initial homeowner inquiry form, a copy of the audit checklist, and copies of
any subsequent correspondence with the homeowner. In addition, any correspondence with
contractors or suppliers, or any notes of phone conversations with either the homeowner or
contractors/suppliers should be retained. ‘ '

A convenient way to keep track of all of the records is to assign each homeowner a
number, and to keep a separate file with cards, in alphabetical order, for each homeowner.
Each card should contain the homeowner’s name, address, and phone numbers the date of
the audit, and the homeowner’s case number. .

Total Program
The essential records for the entire Home Audit Program are those outlined in the two
sections above, budget and evaluation. A utility which keeps these records, in a form close

to that suggested above, on a monthly basis, will have the records it needs for the total
program.
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APPA Audit Program Management Manual

Cost Effectiveness Evaluation

b

1. Summary of Results

a.

b.

‘Fuel

Audits Performed

Improvements Made

Attic Insulation

Wall Insulation

Floor Insulation
Pipe/Duct Insulation
Caulking
Weatherstripping

F urﬁace/ Boiler Work
Stofm Windows/Doors

Other

Energy Saved
. Quantity

Home Needing
Improvements

Improvements

Made

BTUs

Nallars

oil

Gas

Electricity

Coal

Wood

Other
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APPA Audit Program Management Manual

Cost Effectiveness Evaluation Continued

- 2. Summary of Costs

Utility Costs

Local Government Cost

Volunteer Cosfs

Other Costs

TOTAL COST

3. . Comparisons

TOTAL COST . gost
- Number of Audits . _ B Airdit
, TOTAL SAVINGS : Average
. = = Savings
Number of Audits : Per Audit
VALUE OF INSTALLATIONS Work
— = = Generated
Number of Audits Per Audit
Foreach  TOTAL SAVINGS (Qty.) , Unit Cost
fuel - = = of Fuel
Cost of Audits Saved

1V. REPORTING

There are two kinds of reporting which must concern the managers and operators of
the utility energy audit program:

® Reports to Governing Board
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@ Reports to the Public (Ratepayers)

A utility which has followed the record-keeping and evaluation procedures suggested
above will have very little difficulty in writing excellent reports in either category. The.
reports, however, will be different for each audience. A discussion of the significant
differences follows below.

Repor'ts to Governingv Board

Reports to the utility governing board, or to the immediate superiors of the utility
staff person responsible for the Home Audit Program, will essentially be recaps of the
program plan outlined earlier. The reports, if possible, should be in an absolutely regular
format, consistent with the program plan and normal utility internal procedures. The audit
program staff person should try to take the initiative in submitting reports, rather than
waiting for the board ot superiors, to demand one.

The ultimate report to superiors or the board is the budget request or budget
justification for the next year’s program. Energy audit staff peaple should refer back to the
program plan section ‘of the manual. The budget request for year two should be in the same
form as that for year one. The changes will be due to operating experience. Hopefully there
will be successes to demonstrate the value of the program. In addition, the lessons learned
and mistakes made should be laid out, in much the same way that the initial research is
discussed in the program plan. Objective discussions of problems and solutions will persuade
superiors that the operating staff people know what they are doing.

Reports to the Public (Ratepayers)

‘ The utility Home Audit Program should make regular reports on its results to the
public. Besides the beneficial public relations derived from these regular reports, utility staff
people have an obligation to the ratepayers to keep them informed.

The form of thé audit program reports to the public is important. So is the person who
makes the announcements, or issues the press releases. Utility managers, town mayors, and
local citizen advisory board members should all be involved in presenting results of the
program to the public.

When issuing press releases or making public' reports, it is always a good idea to
remember that press people like to have assistance in completing their tasks. The hard work
in the newspaper or radio business is research — digging out the story and getting the facts
straight. The Home Audit Program will get much better press coverage of its reports, and its
success, if it gives the press a full news release and plenty of background information.
Package the information attractively. Add a glossy photo or two if they are avaxlablc Any
effort that you make should be rewarded with good press coverage.

56




Appendix A.

Appendix B.

Appendix C.
Appendix D.

Appendix E.
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Appendix L.

APPENDICES

Energy Conservation Savings Estimates
Palo Alto Muniéipal Utilities
“Typical” savings estimates — government and industry sources
Retrofit Economics — University of Texas Center for Energy Studies
Impact of Conservation on Utility Loads

Excerpt from Residential Energy Conservation, Office of Technology
Assessment, U.S. Congress

S;clmple Job Descriptions
Sample Conservation Budgets
Energy Audit Forms
Gainesville (I'lorida) Regional Utilities
City Utilities of Springfield, Missouri
City of Palo Alto (California) Utilities Depax;tment
Greenville (North Carolina) Utilities Commission
Survéy Form for Local Lending Institutions
Sample List of Local Suppliers, Contractors
Fact Sheet — Low Income Weatherization Program
Fact Sheet — Residential Conservatiqn Service (RCS) Program
Sample Installation :Speciﬁcations
Do-It-Yourself Consumer Information Sheets

Directory of State Energy Offices and Directory of Energy Extension
- Service Offices :
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Appendices (continued) -

Appendix M. Utiiiiy Home Audit Programs —,_Case Histories and Prdcedures v |
Tennessee Valley Authority |
City Utilities of Springfield, Missouri
Pacific Power and Light Company
: Palo Alto, California Municipal Utilities
Greenville, North Carolina Utilities Commission

Cedar Falls, lowa Municipal Utilities
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ANNUAL SAVINGS ‘BY INSTALLING CEILING INSULATION TO R-19

If you have no ceiling insulation and you decide to install it to.R-19 heat
resistance value, you can assume you will save approximately 25 percent of
your annual heating cost.

EXAMPLE: $205.00 x .25 = $51.25 annual heating savings.

To figure annual savings if you already have some insulation and you wish to
add enough to bring it up to R-19, use the following formula:

EXAMPLE: Annual Heating Cost x Savings Factor = Egstimated Heat Savings
$205.00 x .035 = §7.18
(Existing insulation
in this case is R-7)

Savings Factor

If you have R-3 = .082 .
R-7 = °.035
R-11 = ,016
R-13 = .011
R-16. = ,004

To figure existing R value, use the coverage chart included in this packet,
If you already have R-11 in your attic, the payback period will be very long
if you insulate to R-19.

ANNUAL éAVINGS BY LOWERING THERMOSTAT

To determine annual heating savings by lowering the thermostat, multiply
your annual cost for heating by the number of degrees turned down by four
percent. : ,

EXAMPLE: Annual Heating Cost x (72°-65°) x 4%
$205.00 X 7 x .04

Annual Heat Savings
$57.40

If you lower your thermostat at night, you will save even more.
EXAMPLE: Annual Heating Cost x (65°-55°) x 1% for each degree lower

than 65° ‘
$205.00 X 10 x .01 = $20.50
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SAVINGS CALCULATIONS WORKSHEET

CMUNICIPAL  UTILITIES
The following calculations. are provided to help homeowners calculate
the amount of money spent yearly to heat their houses.

1. List all of the costs for gas or electricity (depending on whether
you heat your home with gas or electricity) next to the corresponding

month. . :

EXAMPLE: Months Costs
Jan. $50.00
Feb. 50.00
Mar. 40.00
Apr. 40.00
May 30.00
June 17.00
July 15.00
Aug. 13.00
Sept. ‘ 15.00
Oct. ' 35.00
Nov. 35.00
Dec. 45.00

2. Figure the average cost charged for the summer months (June through
September) .

June $17.00
July 15.00
Aug. 13.00
Sept. . 15.00

$60.0Q/4 months = $15.00

This is the amount it costs each month for energy not used for heating
(since you normally do not heat your house in the summer months). It
is referred to as "base load". *

3. Subtract this average from the remaining months' charges:
Monthly Base Cost to

Month. Charge Load Heat
Jan. $50.00 - $15.00 = $35.00
Feb. . 50.00 - 15.00 = 35.00
Mar. 40.00 - -15.00 = 25.00
Apr. 40.00 - 15.00 = 25.00
May , 30.00 - 15.00 = 15.00
Oct. : 35.00 -~ 15.00 = 20.00
Nov. 35.00 - 15.00 = 20.00
Dec. 45.00 - 15.00 = 30.00
: $205.00

* If you own a pool, subtract gas usage for pool heater.
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4. Add the listed monthly "Cost to Heat" figures.

$205.00 is the approximate amount of money it cost to heat ‘this
home for one year. S

March, 1978 .
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GENERAL ANNUAL DOLLAR SAVINGS
MAJOR CONSERVATION MEASURES*

Energy Savings Annually

Percent ~Dollars
. Insulate ceiling to R-19 25 » $55.00
Seal all exterior windows, doors,
and cracks by caulking and v
. weatherstripping _ 20 44.00
Lower thermostat setting from 72°
to 65° in the daytime 25 55.00
Reduce nighttime temperature from 10 22.00
65° to 55°
Raise air-conditioning thermostat .
" from 72° to 78° 25 24.00
Lower hot water temperature _
by 20° : 7 6.00
Install hot water heater insulating
- blanket 7 6.00
Convert incandescent lights used
more than four hours per day
to fluorescent ' 50(of energy 15.00
- used for
unconverted
lights)

* - This list does not take into account the cost effectiveness of each
_measure. Each item's energy savings must be taken separately. It
must be assumed that each house has different energy requirements,
and, therefore, this list should be used as a general guideline only
and not for specific information. '

MUNICIPAL UTILITIES
63



SUMMARY OF CONSERVATION SAVINGS ESTIMATES

Doors and Weatherstripping
Sources Attic Windows and Caulking Total
Brookhaven National Lab 10-37% 447
Community Services
Administration 15% 35%
Federal Energy
Administration I 28% NEA - NEA NEA
Federal Energy
Administracion II 7% NEA 15% NEA
Homeowner's Energy Guide ' 347 8% 22% 647
U. S. Department of
Housing and Urban 12-327% 2-11% 10-247 457
Development
National Bureau of . .
Standards 13% NEA NEA NEA
New York State Public
Service Commission 137% NEA NFA NEA
Princeton University NEA NEA NEA 25%
University of Wisconsin 5-20% 15-20% 18-28% - 49%
Averages 19% 11.27% 18% 43.6%

NEA = No Estimate Available
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SOURCES/ESTIMATES OF CONSERVATION SAVINGS

Brookhaven National Lab

Community Services-
Administration

Federal Energy
Administration I

Federal Energy -
Administration II

Homeowner's Energy Guide

U. S. Department of Housing
and Urban Development

National Bureau of
Standards

New York State Public

Service Commission

" Princeton University

University of Wiscomsin

A Pergpective on the Energy Future of the Northeast
United States, "Residential and Commercial Energy
Demand," John Lee, March, 1976

Save Energy, Save Money, Institute on Energy Conserva-
tion and the Poor, Office of Economic Opportunity,
December, 1974

‘Conservation Investments by Gas Utilities Can Be

Considered a Gas Supply Option, Federal Energy
Administration, William Rosenberg, December 17, 1976

Project Retrotech, "Home Weatherization Manual,"
Office of Weatherization for Low Income, Federal
Energy Administration, May, 1976

Homeowmer 's Energy Guide, John A. Murphy, Thomas
Y. Crowell Company, New York, 1976

In the Bank, or Up the Chimmey? Office of Policy
Development and Research, Division of Energy,
Building Technology and Standards, U.S. Department
of Housing and Urban Development, April, 1975

Retrofitting Existing Housing for Energy Conservation:
An Economic Analysis, Center for Building Technology,
Institute of Applied Technology, National Bureau of
Standards, Stephen R. Peterson, December, 1974

"Summary of Utility Financed Energy Conservation.
Plans,” New York State Public Service Commission,
Joseph Rizzuto, February, 1377

"Energy Conservation in Existing Housing: Your
Home Deserves a House Call,' Center for Environ-
mental Studies, Princeton University, Robert H.
Socolow, May, 1976

"Energy Conservation Techniques in Residential Space
Heating," Marine Studies Center, Institute for
Environmental.  Studies, University of Wisconsin,
Madison, John Steinhart et al., draft, March, 1977
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Economics of
Retrofitting
for Energy
Conservation

9.1 Introduction
The homeowner of today has at his disposal a large numbervof.energy-

saving devices and techniques. Inyestment possibilities range from no=-cost,
immediatc-resu]ts'techuiqUes such as higher thermostat settings during the
coo]fng season to high-cost, long-term payback investments such as solar
collectors for absorption air conditioners. The level at which a particular
homeowner decides to become involved in energy conservation depends on hfs
motivation, which is a complex interaction of a number of factprs. The homeowner
may decide to act for reasons of social prestige (to keep ahead of the Jdneses),
patriotic duty (to lessen our dependence on foreign sources), macroeconomics
(to bolster vur economy and increase the value of the dollar), curiosity (to

~ explore the latest gadgetry), concern for the future (to conserve our finite
natural resources), or even conséience or frugality (to avoid being wasteful).
'Thelstfongest and most pervasive motivation for energy conservation remains
personal economics--the possibility of saving money. The following discussion
outlines a simplified method of evaluating the economic attractiveness of a

considered improvement, both by itself and in comparison with alternatives.

Analytical portions of this chapter were written by Nichols and Associates,
Inc., Austin, Texas.

James A. Broughton, Carl A. Crow, and Jerold W. Jones, Texas Energy Management,
Training Manual for Home Energy Analysis Training Program/Energy Conservation ia
Existing Residences, University of Texas Center for Energy Studies, Austin, Texas.
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‘. 2 Costs

In order to est{mate the true cost of an investment, the
interest paid on a loan or the intérest ldst on moneyAwithdrawn from
savings must be téken into account. This amount represents an expendi-
ture above and beyond thé,initial cost of whatever improvement ié made;

. The added cost of interest depends upon the rate of interest and dura-
tion of the loan'and can be calculated by'ﬁsing a total payment factor

- (tables 9.2-1 énd 9.2-2). The total payment factor multiplied by the
initial cost of fhe investment giveS‘the_total cost of the fnveStment'
(ini;ial cost plus cost of interest). The following éxampfes show how

to calculate the total cost using the total payment factor.

A. Initial total cost §nc1uding equipment, materials, and

labor o S " ' $'4

B. If the money is to be borrowed at % per year with equal
payments, then table 9.2-1 gives a total payment factor.
The first part of ‘the table ‘is based on one payment each

yeaf, and the second -part is ba;ed on one payment each

month.*

fhe actual amount of each equal paymeht may be obtained by dividing
the product of this factor and the value from A by the number of payments.
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OR:

If the money is not to be borrowed, but withdrawn from a
savings account, then no additional costs are incurred
from interest due on a loan, but a cost is incurred
from interest that will not be earned by the money that is
withdrawn. From table 9.2-2 find the annual interest ratc that
the savings would draw, se]ect.the compounding term and the
~ number of years that the savings would be unévai]able,_and enter .

the figure from the table here.

The value from part A times the fgctor from either part of B

gives the total cost of the improvement, including the cost

of capital. AxB=3%

68



Table 9.2-1. Total Payment Factor for Improvements Made with Borrowed Money

Equal Annual Payments
Yearly Interast Rate (%)

69

Years i 8 9 10° 1 12 13 14 15 16 17 | 18
1 1.080 1.090 -1.100 1.110 J1.120 0 1.130 | 1.140 . 1.150 1.160 1.170 1.180
2 ,- 1.1216 1.1370 1.1524 1.1678 1.1834 1.1990 1.2146 1.2362 1.2460 1.2616 1.2774
3 1.1640  1.1853 1.2063 . 1.2276 1.2489 1.2705 1.2921 1.3140 1.3359 1.3578 1.3797
4 1.2076 1.2348 1.2620 1.2892 1.3168 1.3448 1.3728 1.4012 1.4296 1;4580 1.4868
5 1.2525 1.2855 ~ 1.3190 °1.3530 1.3870 1.4215 1.4565 1.4915 1.5270 1.5630 1.5990
6 1.2978 1.3380 1.3776- 1.4184 1.4592 1.5012 1.5432 1.5852 1.6284 1.6716 1.?154
7 1.3447 1.3909 1.4378 1.4854 1.5337 - 1.5827. 1.6324 .].5828 1.2332 - 1.7843 1.8368
8 w 1.3920 1.4456' 1.4992 1.5544 1.6104  1.6672 1.7248 -1.7832 1.8416 . 1.9616 1.9616
s 1.4409 1.5012  1.5624 1.6254 1.6893 1.7541  1.8198 1.8864 1.9539 2.0223 2.0916
10 : 1.490 1.558 1.627 1.698 1.770 1.843 1.917 1.993 2.069 2.147 2.225




Table 9.2-1. lcontinued)

Equal Monthly Payments
Yearly Interest Rate (%)

Months || 8 9 . 10 m 12 13 18 15 16 17 18

12 1.0439 1.0494  1.0550  1.0606  1.0662  1.0718  1.0774  1.0831  1.0888  1:0945  1.1002
© 18 0 1.0685  1.0728  1.0810  1.0893  1.0977  1.1061 11145 1.1229  1.1314  1.1399  1.1485
26 1.08%5  1.0964  1.1075  1.1185  1.1298  1.1410 1.1523  1.1637 11751  1.1866  1.1982
S 30 1066 10206 1.1383 1.1483  1.1624  1.1766  1.1910  1.2054  1.2199  1.2345  1.2492

35 11281 1.1448 11616 1.1766 11957  1.2130  1.2304  1.2480  1.2657  1.2835  1.3015

48 1718 1.1945  1.2174° 1.2606  1.2680  1.2877 . 1.3117 1.3359  1.3603  1.3850  1.4100

60 1.2166  1.255  1.2748  1.3046  1.3347  1.3652  1.3961  1.4274  1.4591  1.4912  1.5236

| 72 1.2624  1.2978  1.3339  1.3705  1.4076  1.4453  1.4836 15220 1.5618  1.6017 - 1.6422
| 84 . 1.3092  1.3515 1.3945  1.4383  1.4828  1.5281 - 1.5742  1.6209  1.6684  1.7166  1.7655
96 1.3571  1.4064  1.4567  1.5080  1.5603 " 1.6135  1.6677 1.7228  1.7788  1.8357  1.8934

108 1.4060 ~ 1.4626  1.5205  1.5796  1.6399  1.7014  1.7640  1.8278  1.8927  1.9587  2.0257

126 ' 1.4559 1.5201 1.5858 1.6530 1.7217 1.7917 © 1.8532 1.9360 2.0102 2.0856 2.1622




Table 9.2-2. Total Payment Factor for Improvements Made with Mohey |

Withdrawn from Savings

5.0% per Year - | 5.5% per Year
Compounded - Compounded
~ Years Annually Quarterly. Daily | Annually Quarterly Daily
- 1.0 1.0500 1.0509 1.0513 1.0550 1.0561 1.0565
2.0 1.1025 1.1045 1.1051 1.1130 - 1.1154 1.1163
3.0 1.1576 1.1608 1.1618 1.1742 1.1781 1.1794
4.0 1.2155 1.2199 1.2214 1.2388 1.2442 ©  1.2461
5.0 1.2763  1.2820 1.2840 1.3070 - 1.3147 1.3165
6.0 1.3401 1.3474 1.3498 1.3788 1.3878 1.3909
7.0 1.4071 1.4160 1.4190 1.4547 1.4658 1.4696
8.0 1.4775 1.4881 1.4918 1.5347 1.5481- 1.5527
9.0 1.5513 1.5639 1.5683 1.6191 1.6350 1.6404
10.0 1.6289 1.6436 1.6487 1.7081 1.7268 1.7331
6.0% per Year 6.5% per Year
Compounded Compounded
Years Annually Qﬁarterly Daily | Annually Quarterly Daily
1.0 1.0600 1.0614 1.0618 1.0650 1.0666 1.0672
2.0 1.1236 1.1265 1.1275 1.1342 1.1376 1.1388
3.0 1.1910 1.1956 1.1972 1.2079 1.2134 ~ 1.2153
4.0 1.2625 1.2690 1.2712 1.2865 1.2942 1.2969
5.0 1.3382 1.3469 1.3498 1.3701 1.3804 1.3840
6.0 1.4185  1.4295  1.4333 | 1.4597  1.4724  1.4769
7.0 1.5036 1.5172 1.5219 1.5540 1.5704 . 1.5761
8.0 1.5938 1.6103 1.6160 1.6550 1.6750 1.6819
9.0 1.6895 1.7091 1.7159 1.7626 1.7866 1.7949
10.0 1.7908 1.8140 1.8220 1.8771 1.9056 1;9]54
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Table 2.2-2. [continued)

| 7.0% per Year

7.5% per Year

Compounded Compounded
Years Annually Quarterly Daily | Annually Quarterly Daily
1.0 1.0700  1.0719  1.0725 | 1.0750 1.0771  1.0779
2.0: 1.1449 1.1489 1.1503 1.1556 1.1602 1.1618
3.0 1.2250 - 1.2314 1.2337 1.2423 1.2497  1.2523
4.0 1.3108 1.3199 1.3231 1.3355 1.3461 1.3498
5.0 1.4026 1.4148 1.4190 1.4356 1.4499 1.4549
6.0 .1.5007 ~ 1.5164  1.5219 | 1.5433  1.5618  1.5682
7.0 1.6058 1.6254 1.6322 1.6590 1.6823 1.6904
8.0 1.7182 1.7422 1.7506 1.7835 1.8120 1.8220
9.0 1.8385 1.8674 1.8775 1.9172 1.9518 1.9639
10.0 1.9672 2.0016 2.0136 2.0610 2.1023 2.1168
8.0% per Year 8.5% per Year
Compounded Compounded
Yeafs Annually Quarterly Daily | Annually Quarterly Daily
1.0 1.0800 1.0824 1.0833 1.0850 1.0877 1.0887
2.0 1.1664 1.1717 1.1735 1.1772 1.1832 1.18583
3.0 1.2697 1.2682 1.2712 1.2773 1.2870 1.2904
4.0 1.3606 1.3728 1.3771 1.3859 1.4000 1.4049
5.0 1.4693 1.4859 1.4918 1.5037 1.5228 1.5295
6.0 1.5869 1.6084 1.6160 ].6315 1.6564 1.6652
- 7.0 1.7138 1.7410 1.7506 1.7701 1.8018 1.8129
8.0 1.8509 1.8845 1.8963 1.9206 1.9599 1.9737
9.0 1.9990 2.0399 - 2.0543 2.0839 2.1318 2.1488
10.0 2.1589 2.2080 2.2253 2.2610 2.3189  2.3394
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9.3 Savings

The actuaT annual dollar savings that will be realized by a
homeowner depends upon the energy saved dufing a year and the cost of
utilities. Perhaps the most difficult task the energy adviser will face
is estimating annual dollar savings, for this figure is, of course, de-
pendent upon a reliable estimate of energy savings.. The estimatesvof
energy savings should be derived from examination of the case studies
presented in chapter 3 and from analysis of at least ohe year's utiiity
bi11 records. The adviser can then roughly judge the accuracy of the
case study data applied to a particular residencé. For example, Some
hoheowners are extremely energy conscious and may adjust their lifestyle
to combat high energy costs by usihg vefy little heating and cooling.

In spite of apparent energy conservation deficiéncies in such a home,

the actual cost of utilities may be quite low; a situation which would

be reflected in the utility bill records. These factors'must be éonsidered
in giving estimates of energy savings to the homeowner. The adviser

would certainly not want to estimate energy savings in excess of the

actual energy consumed in a home! The procedure of analyzing utility

bill records given in appendix 8.1-A is essential to the adviser's téSk

of providing reliable information to the homeowner.

The estimate of the first year's dollar savings resulting from
'a home improvement is based upon current costs of energy. In order to
estimate the savings over a period of several years, the eséé]atfoh rate
of utility costs must be considered. Escalating costs will cause greater
dollar savings to be realized in future years than would be expected if

current utility costs alone are used for the estimate. The estimate
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of total dollar savings over the useful 1ife or period of investment
(duration of loan) of the improvement can be calculated by using an
escalation factor (table 9.3-1). This féctor is mu]tip]ied by the first
year's dollar savings to arrive at the total dollar savings for the
'improvgment during theAperiod of time considered.
| The following material explains the proteduré for ca]éu]ating
the total dollar savings for an improvement. Part E also éXp]ains the
usefu]hess of accoﬁntiné for sé]vage va]ue'and/or recbVerable fmprbve-

ment costs as part of the total dollar savings,

A. 'Estimated annual savings in Btu from the improvement Btu/year
and/or | |
Estimated anhué] savings in kwh from the improvemént ‘ 'kwh/year
4 ccf/year -
B. Current price of energy per Btu S | $/Btu- |
and/or |
Current price of energy per kwh — ;;§/kwh
| | $/ccf

C. Either energy savings value from A,”multiplied by the
appropriate price of energy per unit from B yields the

current annual dollar savings from the improvement §$

D. The price of energy over the lifetime of the improvement
can be expected to escalate rather than to remain constant.*
From table 9.3-1, select an expected escalation rate, then

select the expected lifetime of the improvement, and

\\\
—
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obtain an escalation factor. Multiply this factor by

the answer from C to 6btain a truer estimate of the total

ldo]lar savings from the improvement over ijts éxpected

lifetime.v : N escalation factor

$

*If the price of energy were to remain constant
over the lifetime of the improvement, the annual
dollar savings from C could simp1y be multiplied
by the expected lifetime to obtain the total

expected dollar savings.

E. Some_improvements (such 'as a new energy-efficient
refrigerator or range) may be sold‘or traded before
they are completely worn out. At that time, the
improvement will have -some amoung of sa]Vagé value.
If a salvage value is expected, it can be added to

the total savings from part D (D + salvage value). $

Some improvements, such as added insulation,
storm windows and storm doors, become part of the
house and thus increase the value of that house. Often the
initial cost of such improvements is totally recoverable
through a higher selling price for the home. For improve -
ment costs that are expected to be recovered, the initial

cost should be added to the total dollar savings

(D + initial cost). $
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Table 9.3-1.

Escalation Factor

Annual Escalation Rate (%)

.7856

.0524

Years 5.0 . 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
] 1.0000° 1.0000 1.0000 1.C000 1.0000 1.0000 1.0000 - 1.0000 1.0000 1.0000
2 2.0500 2.0600 - 2.0700 2.0800 2.0900 ° 2.1000 - 2.1100 2.1200 2.1300 2.1400
3 3.1525 3.1836 . . 3.2149 3.2464 3.2781 3.3100 3.3421 3.3744 3.4069 3.4396
4 4.3101 4,3746 4.4399 4.5061 4,5731 4.6410 4.7097  4.7793 . 4.8498 4.9211
5 5.5256 ° 5.6371 - 5.7507 5.8666 5.9847 6.1051 6.2278 6.3528 6.4803 6.6101
6 6.8019 6.9753 7.1533 7.3359  7.5233 7.7156 7.9129 8.1152 8.3227 8.5355
7 8.1420 . 8.3938 8.6540 - 8.9228 9.2004 9.4872 9.7833 10.0890 10.4047 10.7305 -
8 " 9.549] 9.8975 10.2598 10.6366 11.0285 11.4359 11.8594 12.2997 - 12.7573 13.2328
9 -11.0266 11.4913 11.9760 12.4876 13.0210 13.5795 14.1640 14.7757 15.4157 - 16.0853

10 12.5779 * 13.1808 13.81€4 14.4866 15.1929 15.9374 16.7220 17.5487 18.4197 19.3373
1R 14,2068 14.9716 15.7836 ~ 16.6455 17.5603 18.5312 19.5614 20.6546 21.8143 23.0445
12 15.9171 16.8699 17.8884 18.9771 20.1407 21.3843 22.7132 24.1331. 25.6502 27.2707
-13 17.7130 18.8821 20.1406 21.4953 22.9534- 24.5227 26.2116  28.0291 29.9847 32.0887
14 19.5986 21.0151 22.55C5 24.2149 26.0192 27.9750 30.0949 32.3926 34.8827 37.5811
15 21.5786 23.2760 25.12¢0 27.1521 29.3609 31.7725  34.4054 37.2797 40.4175 43.8424
16 23.6575 25.6725. 27.8880 30.3243 33.0034 35.9497 39.1899 42.7533 46.6717 50.9804
17 25.8404 28.2129 30.8402 33.7502 36.9737 40.5447 44.5008 48.8837 53.7391 59.1176
18 28.1324 30.9056 33.9990 37.4302 41.3013 45.5992 50.3959 55.7497 61.7251 68.3941
19 30.5390 33.7600 37.3790 41.4463 46.0185 51.1591 56.9395 63.4397 70.7494 78.9692
20 33.0659 40.9955 45.7520 ~ 51.1601 57.2750 64.2028 72 80.9468 91.0249




9.4 Comparisons

It is of interest to compare the rate of return oh an in-
vestment in energy conservation to that on alternative investments such
as savings accounts or sqvings bonds. Homeowners may be sufprised to
| learn that the return on investment in energy conservation may far
surpass any alternative.

The following section explains the calculation of simple
percentage return on investment and annual rate of return on investment,
and provides informatioh for comparison of investments ihAenergy coh-
servation to other alternatives. The simple rafe of return is the
ratio of the total dollar savings (including salvage value) to the total
cost of the investment less the tofa] cost, expressed as a pekcentage. The
annual return on investment is the percentage return for 1 year and can be

compared to the annual yield of the Varjous a]ternatives‘found‘ih ;ab]e 9.4-1.

A. The expected total energy dollar savings from an
| improvement.(from part D of the savings section)
divided by the total expected dollar cost of the
improvement (from part C of the costs section) minus
the total dollar cost gives a simple percentage return

on investment*

[($ total savings + $ total cost) -1] x 100 = % return. %

“*Note that the rate of return will be negative for periods less than
the payback period. A negative value does not indicate no savings
were realized, but only that the investment did not pay for itself
during the period of time considered. '
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B. The return on investment from part A is the total return
on the investment. To obtain the annual rate of return
on investment, divide the value obtained in A by the
number of years in the lifetime of the improvements

(% return &+ useful life = % return per year). '% per year

C. The simple rate of return on investment from B may or
i may not be a good inve#tment froﬁ a personal economic
standpoint. The money that is to be gsed for the
energy-conserving improvement could also be used for
other investments such as stock, bonds, and savings ’
programs. Table 9.4-1 lists several investment alter-
natives with their typical rates of return.
Compounded interest is sometimes difficult to compare

with simple ihterest; therefore, figures 9.446, 9.4-b, and

9.4-c are included. For example, figure 9.4-a shows that

if the rate of return on an improvement is 10% per year for

10 years, this ambunt is equivalent to a compounded interest
‘of'7.2% compounded yearly for 10 years§ figure 9.45b shows

that it is equivalent to 7.0% compounded quarterly for 10 years;
and figure 9.4-c shows thaf it is equivalent to 6.9%

compounded daily. A]ternatively, if an 8% yearly

compounding can be sécured, approximately 9 years are

required to earn as much as 10% simple interest for ‘

10 years. - _— %

compounded
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Table 9.4-1. Comparison of Investment Alternatives

Simple Returns on Investment
Return on Compounded
Investment Rate Frequency Minimum Time Annual
Investment (% per yr) | (% per yr Amount Duration Yield (%)
U.S. savings
bonds, series L 6.0 semi~annual $18.75 5 years 6.88
Certificates
of deposit 5.75 daily $1,000 90 days 5.95
6.50 |daily $1,000 1 year 6.71
6.75 daily $1,000 30 months 6.98
7.50 daily $1,000 4 years 7.79
P daily $1,000 6 years 8.06
8.0 daily $1,000 8 years 8.33
Bank savings 5.0 daily 5.12
Savings & loan 9709 daily 5.39
Credit union 6.0 quarterly 6.18
Credit union
shares
certificates 7.0 quarterly $1,000 1 year 7.19
7.25 quarterly $5,000 6 months 7.45
Tax-free bonds
Long-term A 6.5-6.6
B-grade 710
Taxable bonds
Corporate bond| 9.0
B-grade 9.25-9.5
Stocks
Preferred 8.5-9.0
Common 5.0
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COMPOUND INTEREST, % YEARLY, COMPOUNDED YEARLY

Fig. 9.4-a. Conversion of Simple Interest to Yearly Compounded Interest
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COMPOUND INTEREST, % YEARLY, COMPOUNDED QUARTERLY

Fig. 9.4-b. Conversion of Simple Interest to Quarterly Compounded Interest
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COMPOUND INTEREST, % YEARLY, COMPOUNDED DAILY
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Fig. 9.4-c. Conversion of Simple Interest to Daily Compounded Interest
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9.5 ‘Payback and Break-Even Time

Many homeowners are familiar with expressing investments in

- terms of fhe length of timé required for an‘investment to pay for N
itée]f the simple payback period. This simple calculation can be made -
by dividing the estimated first-year dollér savings into'the cost of the
investment. After he has gained some experfence in estimating and has
applied the infprmation provided by this text to various homes in the °
field, fhe energy adviser can usually give the homeowner a reasonably
accurate estimate of the simple payback period, This estimate will be
meanihgfu] to homeowhers, yet it Ean be easily determined without tédious
'calculations. However, the economics calculations presented in this |
chapter should be studied becadse the adviser Wili gain confidence and

be more effective in his advice to homeowners by calculating fhe economics
of sévera] investments and thus realizing what a'good investment energy

- conservation can be. | | | |

The fo]]owihg material explains the calculation of the simple
payback period and the payback beriod considering inflation. A quick
ca]cu1ation form is also provided, with an example following..

The time at which the total ‘cumulative savings from an improve-
kment éxact]y eqdal the total cost is called the'payback or break-even
point. Any time thereafter, the improvement -has saved more money thép
it cost and is generating a profit, so to speak. i

On the following Economics Short Form, note that the total
cost was found in part 9.2.C and the first-year annual saving in part
9.3.C. The payback period can be fouﬁd.for a given rate of fuel cost

escalation by referring to table 9.3-1 in section 9.3,
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Assume that the total cost of‘an improvement is $1,000.
Further assume that the improvement can save $50 in the first year of
its operation. If the escalation rate is expected to be 8% per year,
then refer to table 9.3-1, column 4 (the 8.0% column). Go down that
column to the number closest to 20.00 ($1,000/$50), then go left to read
the years column. In this case 20.0 1ies somewhere between 12 and 13;
therefore, at a point between 12 and 13 years (12.4 fo be exact) the
improvement should have saved enough in energy costs exactly to pay for
itself, if all the assumptions are valid.

Simple payback equals the total cost divided by the

current expected savings per year. years

The payback, taking escalating utility costs into

account is found by using table 9.3-1. , years
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9.2.

9.3,

9.4.

9.5.

ECONOMICS SHORT FORM

Costs

A. Initial cost | _ $

B. Total payment factor

borrowed (table 9.2-1) - $

or drawn from savings (table. 9.2-2) §

C. Total cost of improvement (A x B) $
Savings ' - ‘

A. Estimated annual energy savings

Btu/year'

kwh/year

écf/year

$/Btu

'$/kwh

$/ccf

escalation

factor

or
B. Current price of energy
or
C. Current annual dollar savings (A x B) $
D. Lifetime dollar savings
(C x escalation factor from table 9.3-1) ‘ $
E. Total dollar savings (D + salvage value) $

Comparisons

A. Total return on“investment

%

[(9.3.E ¢+ 9.2.C) -1] x 100

B. Annual return on investment (9.4.A : useful life)

C.- Compound return on investment

% per year

- (figures 9.4-a, 9.4-5; and 9.4-c) % per year:
Payba;k or Break-Even time
A. Simple payback (9.2.C + 9.3.C) years
B. Péyback considering ésta]ation (table 9.3-1) years
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Example: A homeowner is éonsidéring the puﬁchase of attic
insulation for an initial purchase price of $400. Money is td be bbrrowed
at 12% interest for 36 months w1th payments made in equa] monthly 1nsta11-
ments. The estimated annual energy savings are 21 million Btu/yr for the
heating season and 7 million Btu/yr for the cooling season. The local
cost of fuel for the gas central heatiné system is $3;50 per Mcf and the
cost of eleétricity for the air‘co;ditioning system is $0.048 pef kwh. |
The pricé of fuel is expected to escalate af 8% per yeér. The hoheowner
expects to move at the end of 5 years'and would like to know the return
on investmént‘for that time period. The example 1s shown on the economics’
short form which follows.

On line 9.2.A enter the initial cost of the investment ($400).
The total payment factor (1.1957) is found in tab]e.9.2-1 and entered
on line 9.2.B. The total cost of the investment considering interest
is entered on line 9.2.C. ($400 x 1.1957 = $478.28).

The estimated annual ehergy savings are discussed in chapter
3. The estimated annual heat loss/heaf gain savihgs (28 million Btu/yr)

from chapter 3 is converted to ccf* and kwh as follows:

6 ' !

ccf/yr = 21 x 10 Btu/yr - 350 ccf/yr
(0.60) (10° Btu/10 ccf)
khyr = L A0 Bulye = 1025 kuh/yr
Y = 12.0) (3413 Btu/kwh) wh/yr

where 0.60 and 2.0 are the heating and cooling system

efficiencies.

*] Mcf (one thousand cubic feet) of gas is equivalent to 10 ccf (one
hundred cubic feet).
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The anﬁda1 do]]ar’savings are found by multiplying the cost of'fuei by
these energy savings estimates [($0.350/ccf x 350 ccf) + ($0.048/kwh x
1025>kwh) = $171.70]. Enter the energy savings and dollar savings
, estimates on 1fnes 9.3.A and 9.3.C, respectively.
| The'dol]arAsaving for the 5-year inQestment period with

escalating fuel costs conéidered is calculated on line 9.3.D. The
escalation factor is from table 9.3-1 (5.8666). The total savings for
the 5-year period is $1008 ($172 x 5.8666 = $1008). A salvage value of
$100 for the insulation is considered reasonable. |
| ' The totai return oh invésthent and annual return on investment
are calculated and entered on lines 9.4.A and»9.4;B,<respective1y. The
| tota] return on fheAinvestment is [($1108 + 478) - 1] x 100 = 131;8%.
The anhua].return on investment is calculated by dividing the total
return on investmént by.the investment period (132% ¢ 5 = 26.4%). No
comparison of compound interest Has been'made because the annual return
of investment is greater than those shown in figures 9.4-a, 9.4-b, and
9.4-c.

The payback or break-even time is calculated ($478 & $172/yr =
2.8 years) and entered on line 9.5.A. The payback considering escalating

fuel costs is fouhd from table 9.3-1 and is entered on 1ine 9.5.B.
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ECONOMICS SHORT .FORM

9.2. Costs
A, Initial cost s 400
B. Total payment factor :
" borrowed (table 9.2-1) - L1987
206 Mouus AT |2 % INTEREST .
‘ or drawn from savings (table. 9.2-2)
C. Total cost of improvement (A x B) $ 478
+ 400 x LI1957= $478
9.3. Savings . ' _
“A. Estimated anrzua] energy savings 2&)( \Ob Btu/year
7 » 10° Bty /yr
COOLING' 201341 Bk = 1,025 ek Cor |, 025 kwh/year
- HBATING: _2lxlo” B 205  f 250 ccf/year

9.4,

9.5.

(0-60)10° Btu/10«f
B. Current price of energy : — _$/Btu

or _0.048 $/kwh
O. 550 $/ccf

C. Current annual dollar savings (A x B) s 72
(1025 % 0.048) + (250 % 0.350) = 4|72 : -
D. Lifetime dollar savings ' _ 5.8660 escalation
'S-YEAR INVESTMENT PERIOD & 8% — factor
(C x escalation factor from table 9.3-1) $ 1,008
#172 x 5.8666 = ¥1,008 -
E. Total doljar savings (D + salvage value) $ 1,108
§1,008 +'100= 4 {,108 ' T
Comparisons
A. Total return on investment . {22 ¢

9.3.E + 9.2.C) =11 x 100 _
[E((";'Oa = '478))-1] ]xx\OO =132%

" B. Annual return on investment (9.4.A ¢ useful life) ' 26 % per year

122% + B = 267 PR veAaR-
C. Compound return on investment

(figures 9.4-a, 9.4-b, and 9.4-c) — 9% per yéar
Payback or Break-Even time
A. Si&\ple payback (9.2.C :+ 9.3.C) 2-& years
478+ 4172/ = 2.8 :
B. Payback considering escalation (table 9.3-1) 2.0k years
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TECHNICAL NOTES—COMPUTER SIMULATION:
THE EFFECT OF CONSERVATION MEASURES ON UTILITY
LOAD FACTORS AND COSTS

The Question

Will widespread adoption by residential
electric customers of conservation measures,
particularly insulation, result in utility load
changes that are economically counterproduc-
tive to the utilities and/or their customers?

Background

Many residential consumers of electricity
are investing in energy-saving materials and
devices for their homes in hopes of reducing
their utility bills, or at least stemming the rapid
increases they have experienced recently. Add-
ing insulation to existing homes is the action
most commonly taken, but some homeown-
ers—and builders of new homes—are also
choosing HVAC systems with energy efficiency
and cost savings in mind. Electric heat pumps

are becoming widely used for this reason. Con--

sumer attitudinal surveys indicate that electric
customers investing in conservation measures
are motivated primarily by the hope of saving
money.

Whether or not consumers experience lower
or even slower growing utility bills in the
future depends ultimately on whether or not
their utility companies can achieve cost sav-
ings that can be passed on, in turn, to rate-
payers. Many factors affect utility costs, and
consumer conservation actions will not be the
only determinant of the direction in which
rates will go in the next few years. But utility
managers have raised questions about the pos-
sibility that conservation practices could have
some adverse effect on load factors and sys-
temwide costs, thereby contributing to a need
for higher rates. From the consumer’s stand-
point, this would surely be the ultimate exam-
ple of “Catch-22.”

The fear of cost increases caused by conser-
vation actions is based on the fact that utility
costs are positively correlated to seasonal and

daily variations in the demand for electricity,
and on the possibility that insulation and other
conservation measures could magnify these
variations in uneconomic ways. Electric com-
panies. must have available to them at any
given time enough generating capacity to meet
the highest level of demand expected at that
time, plus a reserve margin of capacity to use
in the event that some powerplants are shut-
down by emergencies or for routine mainte-
nance. But since the peak demand level may
be reached on only a few days each year, and
for only a few hours even on those days, util-
ities are likely to have a considerable fraction
of their total generating capacity idle much of
the time. :

Idle generating capacity is expensive, and
certain kinds of powerplants are more expen-
sive to keep idle than others. Although a com-
pany pays for fuel and other operating costs
only when the plant is operating, many fixed
costs—such as interest on the capital bor-
rowed to build the plant—must be paid regard-
less of how much the plant is used. It follows,
then, that newer, bigger, more capital-inten-
sive plants (particularly nuclear plants) are the
most expensive to shutdown, while older,
smaller plants (like oil-fired turbines) are the
least expensive to hold in reserve. Conversely,
new plants are often the least expensive to
operate, while the older ones (which usually
use the most expensive fuels) are the most
costly to run.

A utility’s daily or yearly “load” —the total
amount of electricity it must generate during
that time—is usually thought of as having
three components. The baseload —that which
is demanded nearly all the time—is the largest
component and is usually generated with the
company’s newest, largest, and most techno-
logically advanced plants. The intermediate
load—an increment that is demanded less of
the time—is typically derived from slightly
older and smaller plants, fired with fossil fuels.
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The peakload —a sharply greater demand com-
ponent that may be demanded only occasion-
ally—is usually met with small oil- or gas- fired
turbines, or with pumped-storage hydroelectric
plants, or by purchasing power from other
companies sharing the same distribution grid.
Figures 18 and 19 illustrate a typical system
load and the three major generating com-
ponents.

Figure 18.—Dispatching Generation to Meet a
Cyclical Load
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SOURCE.: Electric Utility Rate Design Study, Rate Design and Load Control:
Issues and Directions, a Report to the National Association of
. Regulatory Utllity C issioner s, N ber 1977,

The costs of keeping and operating these dif-
ferent kinds of plants vary, typically, as fol-
lows:

¢ Baseload plants—high fixed costs, low
operating costs, resulting in the lowest
overall costs when in operation.

¢ Intermediate-load plants—medium fixed
costs, medium-to-high operating costs, re-
sulting in medium overall costs when in
operation.
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o Peakload plants—low fixed costs, very
high operating costs, resulting in the high-
est overall costs when in operation.

Figure 19.—Daily Load Curve

10,000
Peak demand (8,500 MW)
9,000 }—
Total system load

8,000

7,000

6,000
e
g
2 5,000
@
o ;
= R

4,000 p—

3,0004—" . Araa under curve = 149,000 MWh . .

2,000}~

oL 111ttt 1 1t 1t
12M 4 8 12N 4 8 12M
Time of day
dally energy ~ _ __ 148,000 MWh
Dally load factor = 27y X peakicad 24 hr X 8,500 MW
=073 = 73%
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Issves and Directions, a Report to the National Association of
ber 1977.

Regulatory Utility Cc loners, No!

A major determinant of total utility costs
and generating capacity needs is a company’s
“annual load factor,” which is the ratio of the
average utility load over the year to the peak-
load during any time period (usually 15
minutes) during the year. The higher the load
factor, the less total downtime the company
experiences in.its generating capacity. Up to a
certain point, the utility benefits from keeping
its plants running, generating sales revenues
with which to cover both fixed costs and oper-
ating costs. Some idle capacity is needed, how-
ever, to allow normal maintenance operations
to take place, to substitute for other plants in
emergency outages, and to meet the peaks.
When all plants are operating and additional




power is being purchased, operating costs are
very high. It is desirable, in other words, to
balance the load factor properly so that base
plants keep running, intermediate plants take
up the gaps caused by planned and unplanned
interruptions, and peaking plants are used as
little as possible.

A typical load factor, and one which ac-
complishes this goal reasonably well, is in the
neighborhood of 0.65, or an average use of 65
percent of capacity. Figure 20 shows average
annual load factors and total electricity out-
put for U.S. utilities between 1948 and 1976.

Figure 20.—Electric Energy Output and Annual Load Factors
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SOURCE: Electric Utliity Rate Design Study.

Note: Figures shown are for the totat electric utility industry of the contiguous United States.

OTA Analysis of Conservation Impact
on Utility Loads and Costs

A model developed for OTA’s recent study,
Application of Solar Energy to Today’s Energy
Needs, analyzed the impact of conservation
measures on utility operations.

OTA’s model simulates utilities in four U.S.
cities. The utility loads, shown in table 60, con-
sist of a mix of single-family homes, town-
houses, low- and high-rise apartments, shop-
ping centers, industry, and streetlighting. Each
of the four cities has the same number of units
although the heating and cooling loads are
determined by the weather conditions, taken
from 1962 data, of each city. The residential
heating and cooling equipment mix is initially
set to match conditions in 1975 and then fore-
cast to 1985 using a residential energy use
model developed by ORNL. All the single-
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family homes are initially set to the same level
of insulation, which the model can increase to
a higher value. The insulation levels in the
other buildings do not vary. The change for
single-family homes corresponds to a heat load
reduction of 31 to 49 percent, depending on
the location. In addition to the insulation
level, the type of heating equipment can be
changed to allow the possibility of varying the
percentage of homes that are electrically
heated. Diversity is built into the model so that
the peakloads of the individual homes do not
all occur simultaneously.**

To determine the effects on utility loads of
increased insulation among residential

3Further details about the model and the hypothetical
utility loads can be found in Application of Solar Energy
to Today’s Energy Needs, vol. |, chapter V, and vol. II,
chapter VI.



Table 60.— 1985 Projection of Heating Unit Mix
and Basic Loads (number of buildings)

Albu- Fort
querque Boston Worth Omaha

Single family units

Electric heat...... 10,470 8,080 - 11,790 7,720
Fossilheat....... 45450 47,840 44,130 48,200
Electric cooling... 43,613 34,863 .55,920 55,920
Total.......... 55,920 65,920 '55,920 55,920
Townhouses ....... 6,960 6,960 . 6,960 6,960
Lowriseunits ...... 2,160 2,160 2,160 2,160
Highriseunits...... 600 600 600 600
Shopping centers . .. 30 30 30 30

Annual industrial 1oads (all cities)—2.54 billion kWh.
Annual streetlight load (all cities)—98.78 million kWh.

customers, the model was run first with all
single-family homes at the baseline insulation
level and again at the high insulation level,
using the forecast 1985 mix of home heating
systems initially, and then using an assumption
that 50 percent of the homes were electrically
heated. (The latter case was included to simu-
late utilities with winter peaks.) All other load
characteristics remained constant throughout
the analysis. The heating and cooling mix for
single-family homes for the 1985 forecast is

shown in table 60. Table 61 shows:the number-
ing of buildings assumed to have electric heat
in the case when it was assumed .that 50 per-
cent of residences use electric heat. :

Results

The load factor and seasonal peak demands
are given in table 62 for the reference and the
high insulation cases for both mixes of residen-
tial heating—1985 projection and high electric
resistance. The results show that an increase in
insulation does not change the load factor sig-
nificantly. In all but two situations; the load
factor increases as insulation is added, but the
increase does not exceed 4 percent. The two
exceptions are the utilities with 50-percent
electric resistance heat that still experience
their peakloads in the summer.

Table 61.—50-Percent Electric Resistance Heating
by 1985 (number of buildings)

Electric Fossil
heat heat
) 1

o
27,960 27,960 55920

City
Albuquerque, Boston,
Fort Worth,and Omaha , ...

Total

Table 62.—Simulated Utilities’ Load Factors, Peaks, Summer-Winter Ratio by 1985 .

Albuquerque Boston Fort Worth Omaha
Reference High Reference High Reference High Reference : High
case insulation case insulation case insulation case insulation
: Base case '
Loadfactor.......... 0534 ° 0537 0.498 0.505 0.470 0.475 0.448 0.453
Winter peak (MW, 1,359 ° 1,315 1,316 1,263 1,562 1,472 1,453 " 1,397
month)............ Jan. Jan. Feb. Feb. Jan. Feb. Feb. Feb.
Summer peak (MW, 1,386 1,352 1,354 1,320 1,942 1,873 1,823 . 1,768
month). ........... Aug. Aug. Jul. Jul. Aug. Aug. Jul. Jul.
Summer-winter ratio . . 1.02 +1.03 1.03 1.05 1.24 1.27 125 . 1.26
50-percent electric resistance heating case o
Load factor.......... 0.472 0.485 0.466 0.492 0.483 0.481 0.483 0.467
Winter peak (MW, 1,677 1,569 1,600 1,433 1,842 1,594 1,787 ' 1,603
month)............ Jan. Jan. Feb. Feb. Jan. Jan. Feb. Feb
Summer peak (MW, 1,368 1,348 1,392 1,362 1,958 1893 1,847 1,805
month). ........... Aug. Aug. Jul, Jul. Aug. Aug. - T
Summer-winter ratio . . 0.79 0.86 0.87 0.95 1.06 1.19 - 103 . 1.13
50-percent heat pump case
Loadfactor.......... 0.465  0.484 0.448 0.483 0.470 0.476 0.463 0.457
Winter peak (MW, 1,632 1,528 1,587 1,426 1,778 1,569 1,787 - 1,599
month)............ Jan. . Jan. Feb. Feb. Jan. Jan. Feb. Feb.
Summaer peak (MW, 1,373 1,351 1,400 1,368 1,976 1,906 1,861 1,815
month)............ Aug. ' Aug. “Jul. Jul. Aug. Aug. Jul. Jul.
Summer-winter ratio .. 0.85 0.88 0.88 1.11 1.21 104

0.96

-1.14

93




]
]
!
I
|

The effect on the summer-winter peak dif-
ference, shown in table 62, is more pro-

nounced. For all summer peaking utilities, for-

either mix of heating systems, the ratio of the
summer to winter peak increases as a result of
increased msulatuon These increases range
from 1 to 12 percent and are greatest for the
utilities with the highest percentage of electric
heat. For the winter peaking utilities, the ratio
decreases by about 8 percent when the resi-
dential insulation level is increased.

i -

Discussion |

These simulations indicate that the effect of
extensive additions of insulation by residential
customers depends greatly on the amount of
residential electric heat in the utility’s load,
since adding insulation affects heating loads
more than cooling loads. Utilities that have
winter peaks or small electric heat loads (rela-
tive to their cooling loads) experienced in-
creases in their load factors; this means that
their peakloads were reduced more than their

i
i
i
|
!
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average loads by the addition of insulation. On
the other hand, two of the simulated utilities—
those with summer peaks accompanied by
large electric heating loads—experienced
moderate drops in their load factors after in-
sulation was added. Summer-winter peak
ratios change very little—under 2 percent—in
the cases for which the electric heating load is
small, but as that load increases, the change in
the ratio also grows until the winter peak
begins to exceed the summer peak.

In sum, OTA’s simulation indicates that
most utilities will: not be measurably affected
by the widespread addition of insulation by
residential customers, unless at least a third or
so of their residential customers use electric
heat. If more than half use electric heat, the
utility will still experience an improved load
factor as long as its peak comes in the winter.
In such cases, the increase in load factor and
the leveling of differences between summer
and winter peaks can assist in bringing about
more efficient use of generating capacity.
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Job Description

PROPOSED ENERGY AUDIT TECHNICIAN

Nature of Work

This is semi-technical work in the handling of customer energy audlts and infor-
mation relating to all utility services.

An employee of this class performs energy audits and .is knowledgeable in energy
conservation measures. Through personal contact with the customers this employee will
promote better public understanding and. acceptance of Utility policies. Work is re-
viewed by supervisor through analysis of reports, conferences, and observation of
results obtained.

Illustrative Examples of Work

Makes personal contact with customers regardlng energy audlts and high bill com-
plaints.

Keeps abreast of new developments in energy conservation issues and measures;
reads and keeps current records on all test meter installations. Keeps reports and
makes recommendations on energy audits.

Installs test meters on household appliances to aid in explanation of electrical
consumption.

Performs related work as required.

Desirable Education and Experience

Completion of two years of college or one year of experience in a Utility educa-
tional program, or any other equivalent combination of training and/or experience.

Knowledge of the principle use of electr1c1ty in the home and of the use and care
. of standard appliances.

Knowledge of energy conservation measures.

Some knowledge of the normal functions of an electric utility.

Some knowledge of the principles and practices of.customer relations.
Ability to express oneself clearly both orally and in writing.

Ability to establish and maintain effective working relationships with associates,
utility customers, and the general public.
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Job Description

PROPOSED ENERGY COUNSELOR I

Nature of Work

This is specialized work in assisting customers with utility problems and better
utilization of services.

An employee of this class examines customer problems and advises his supervisor
as to troubled areas of Utility-customer relationships. Work also involves emphasis
on better utilization and conservation of Utility services. Work is reviewed by
supervisor through analysis of reports, conferences, and observation of results ob-
tained.

Illustrative Examples of Work

On the telephone or in person, advises users on effective utilization of appli-
ances and conservation of energy; assists customers in settling complaints about ser-
vices and charges which could not be handled by the telephone center.

Provides advice on appliances.

Works with Energy Counselor II in preparing and delivering presentations on
energy conservation and related matters; prepares color slides and other visual aids.

Attends seminars and short courses relating to Utility services and energy con-
servation. '

Performs related work as required.

Desirable Education and Experience

Graduation from an accredited four-year college or university with major course
work in journalism, -public relations, or Home Economics and one year of .public rela-
tions experience, preferably in a public utility; or any equivalent combination of
education and experience which provides the following knowledge, abilities, and
skills: .

® Knowledge of public relations principles and practices.

® Knowledge of Utility operations and services in the billing and collection
areas. '

® Ability to prepare effective presentations and deliver them before community
groups.

® Ability to express oneself effectively, orally and in writing.

® Ability to conceptualize, organize, and carry out public and customer relations
programs,

® Ability to relate effectively to utility customers and create a good image of
the Utility and its services.
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Job Description

PROPOSED ENERGY COUNSELOR II

Nature of Work

This is the professional level work in consumer information and education.

An employee of this class assists in resolving complaints of more technical nature
through personal contact with consumers in the field. Duties include assisting the
Energy Counselor I and Energy Audit Technicians in more difficult problems in their
respective areas. Emphasis of this position is on effective consumer and employee
education with different Utility divisions in problem solving and consumer activities.
Work is reviewed by supervisor through analysis of reports, conferences, and observa-
tion of results obtained. : .

Illustrative Examples of Work

Assuming responsibility and duties of Energy Counselor I and Energy Technician
wheii work load dicrates.

Offers planning and layout assistance in efficient appliances and lighting lay-
outs. )

Prepares and presents talks and demonstrations to community groups, schools, and
organizations.

Helps write, prepare, and coordinate informational programs to the public in the
form of information pamphlets, booklets, slide presentations, and exhibits.

Participates in APPA and FMUA programs as required.
Performs related work as required.

Desirable Education and Experience

Graduation from an accredited four-year college or university with major course
work in business administration, marketing, journalism, home economics; and three
years of experience in Utility work; or any equivalent combination of education and
experience which provides the following knowledge, abilities, and skills:

e Thorough knowledge of the working of an electric utility with emphasis on
updating this knowledge continuously.

® Considerable knowledge of policies, procedures, and practices of the department.

® Considerable knowledge of energy conservation and public relations techniques.

® Working knowledge of modern office management and procedures in¢luding budget
and customer relations.

® Thorough working knowledge of the functions of the various divisions of the
Utilities Department.

Working knowledge of techniques used by other Utilities.

Knowledge of the APPA and FMUA associations and their respective functions.
Ability to use figures and to perform basic computations.

Ability to express oneself clearly and concisely, orally and in writing.

Ability to present and promote the image of the City and the Utilities Depart-
ment to the general public.

® Ability to eéstablish and maintain effective working relationships with associ-
ates, supervisory personnel, as well as customers.
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) Job Description

PROPOSED ENERGY INFORMATION COORDINATOR !

[
Nature of Work

This is administrative work coordinating and directing all activities of the
Energy Information Department. 1

An employee in this class lis responsible for administering the activites of all
employees in the Energy Information Office. The duties 1nc1ude handling problems and
requests of a more technical nature than would be normally a551gned to other employees.
The work entails office duties/ assignments of duties of subordinates, employee train-
ing, and so on. This employee‘makes certain that all energy audits and ! iprograms are
executed and followed up properly, is responsible for news releases and;working with
the media, and handling special’ arrangements and activites. Work is evaluated through !

conferences review of reports, and observation of results obtained. i
i

Illustrative Examples of Work i

Keeps the Division employees informed regarding developments made in utilities,
i.e. rate changes, technological developments, techniques, conservation measures, etc.,
which pertain to the City and competing utilities. .

Plans, assigns, and schedules the work of subordinates. Compiles pfocedural
manuals for the department.

Handles training classes for city employees in the basic techniques regarding
_energy conservation and informatjion concerning utilities. ‘

Initiates requisitlons for materials and supplies for the D1v131on,,prepares and
administers Division's budget.

Speaks to local civic groups and other organizations as a representative of the
Utilities ‘department and takes active part as time allows. !

Makes complete plans for commercial and industrial lighting 1nstallat10ns
Responsible for the operation of the speaker's bureau.
Performs related work as required. ‘ ' .

Desirable Education and Experience

Graduation from an accredited four-year college or university with major course
work in advert1s1ng, marketing, public relations, or business administration; and five
years of experience in utility consumer service functions preferably with a mun1c1pa1
utility; or any equivalent combination of education and experience which provides the
following knowledge, abilities, and skills:

® Thorough knowledge of the everyday functioning of an electric utility.

® Thorough knowledge of policies, procedures, and practices of the Utilities
division.

® Considerable knowledge of modern office management and procedures 1nc1uding
budget, payroll, and personnel administration.

® Considerable knowledge of the functions of the various divisions of the City.

® Considerable knowledge of. techniques used by other utilities to promote energy
conservation. l

° Ability to plan, organize, and supervise clerical, professiopal, and office
operation procedures.

i
® Ability to present and promote the image of the City and the!Utilities Depart~
ment to the general public. i

® Ability to establish and maintain effective working relationghips with associ-~
ates, subordinates, and potent1a1 customers as well as estabﬂished customers.

[
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' Job Description
ENERGY UTILIZATION SURVEYOR

System: Customer Serviées Department:

Division: .Consumer Infoymation Section: Energy Survey
Unit;

Responsible to:

Purpose

Assess the energy efficiency of residences and recommend retrofittings and other
- means to enhance energy efficiency.

Duties and Responsibilities

By appointment, meets customers in their homes to perform energy efficiency
surveys.

~

Determines efficiency rating (R-Value) of existing insulation and recommends
additional or supplemental insulation as needed.

Determines the effectiveness of other types of weatherization such as storm
windows/doors, caulking, water heater insulation, weatherstripping, underpinning.
Recommends needed improvements .

Calculates éstimated cost of all suggested retrofittings or improvements.

Takes an inventory of other factors affecting energy consumption, i.e. appliances,
a/c-heating units;, thermostat settings, family energy habits, etc. Refers customer
inquiries about:these items to appropriate area in Consumer Information.

Suﬁervision y

None supervised. Generally follows established procedures. Exercises judgment
in determining: efflciency of current conditions. ' Réfers unusual or difficult situa-
tions to supervisor. o

Specifications%

One to twol years technical training preferred. May be acquired through formal
education, or by experience in any of the building trades. Must satisfactorily com-
plete a 90-day in-house training program. Must possess a valid driver's license.

Personal !

] Mechanlcal aptitude

L Demonstrable oral communication skills
¢ Neat appeerance

® Pleasing personality

R H
Working Conditions' ] _ .

Normal offlcey customers' homes (including attics, sometimes roofs). Exposure to
some hazards, i.e. energized circuits of normal house voltage, climbing up and down
ladders. SubJect‘tb traffic hazards.

Usual Lines of Promotlon

From: \
. To:
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ESTIMATED BUDGET

1. Personnel Services

Home Energy Consultant $ 10,760
Clerical Support (520 hours) 3,240

4 14,000 Maaiii

.2, Start-up Costsl‘
~ Programming to set up billing ‘ $ 1,500
Materials | . 3,260
Postage 50
Drafting 250
Miscellaneous (Phone line, travel) 4 1,000

$ 6.000

1 These figures are an estimate only. As expenditures are made

for start-up costs, the figures may change. To be reimburseable,
all changes to the above budget must receive prior written

approval of the contract managers.
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1978-79 PROPOSED BUDGET FOR THE CONSUMER SERVICE DEPARTMENT

Personnel Service

1. Supervisor - Pay grade 44
2 Representatives II Pay grade 38
1 Representative I Pay grade 30
3 Technicians Pay grade 18
1 Secretary 1I Pay grade 14 _
' Total $96,013.00
w/o Supervisor 77,064.00
ACTIVITIES
Presentations
Energy Today & Tomorrow $ 2,000.00
Display Module for Exhibits 500.00
Energy Information Center for City Hall ‘ 500.00
{ $ 3,000.00
Materials & Supplies
: 3 "Heat-Loss" Calculators @ $200 $ 600.00
Conservation Crew Field Equipment 1,000.00
5000 Energy Conservation Badges - 800.00
5000 Energy Conservation Comic Books @ 35¢ 1,750.00
Temperature Range Gun 8§50.00
$ 5,000.00
Postage ] ,
2000 letters @ 13¢ $ 260.00
500 packets (as requested) @ 50¢ ' 250.00
‘ ©$  510.00
Training ‘
Energy Conservation Workshop ' ' $ 600.00
APPA Courses (FMUA) ‘ ' 1,500.00
Kodak Basic Audio Visual Course 70.00
Nikon Camera Course - . : 30.00
Insulation Courses 500.00
Air Conditioning Short Course ' ‘ 300.00
State Energy Office Seminars o . 300.00
Meter Course 90.00
National Association of Home Builders - 300.00
" Other Related Seminars . 310.00
' S : $ 4,000.00
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Travel

Energy Conservation Workshop $ 1,500.00
APPA Courses 2,000.00
Air Conditioning Short Course 200.00
Insulation Courses - 500.00
State Energy Office Seminars and Meetings 1 500.00
Meter Course . 100.00
National Association of Home Builders 500.00
Miscellaneous Travel for Meetings in -State 700.00
$ 6,000.00

Dues, Membership,qublications
Trade Associations S 200.00
Kiplinger Letters ‘ 64.00
Solar Age 40.00
Electric Letter 39.00
Air Conditioning News ' 30.00
Iuside DOE 210.00
Public Relations Society of America ' 217.00
: $ 800.00
Maintenance of Equipment $ 200.00

Office Supplies and Printing

Photographic Supplies & Printing 8 1,800.00
Dissolving Sinc Machine 850.00
Typewriter ) 700.00
Desks & Chairs (3 of each) . ’ 370.00
3 Calculators 450.00
Miscellaneous Office Supplies & Rate Schedules . 830.00

$ 5,000.00

Professional Service (Printing)

Pamphlets & Brochures:

1. How to Caulk & Weatherstrip Pamphlet $ 290.00
2. Conservation Reminder Stickers 280.00
3. "How To'" Booklet 4,270.00
4. Conservation Folder . v 1,400.00
5. Energy Conservation Information Catalog
with examples 2,000.00
6. '"Electric Budget'" Folders : 1,000.00
$ 9,240.00
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TOTALS

Personnel Service ‘ $ 96,013.00
Other Activites : o 33,750.00
Sub-Total '$129,763.00
Thermographic Fly-over - 22,560.00
Five (5) Vehicles ‘ 25,000.00

TOTAL $177,323.00

NOTE: The above budget does not include costs for advertising or office space.
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Enérgy Management Division
“ Gainesville Regional Utilities

P. 0. Box 490 . ' RGY 2
Gainesville, FL. 32602 . o e
D)

REGIONAL UTILITIES

HOME ENERGY SURVEY

Customer Name . . Phone
~ Address 4 ‘ Date of audit
Account Number - - ‘Time

1. How many people are in your family?
2. How long do you plan to live in this home?

3. Please consider your families use of the following appliances.. Indicate in
the blank the number of hours per week each appliance is used.
Roaster . '
Deep Fryer
Rotigserie
Brotler .Oven
Electric Fry Pan
Coffee Maker
Automatic Clothes Washer
Conventional Clothes Washer(Wringer Type)
Electric Clothes Dryer
Iron
Attic Fan (Whole house ventilation)
Circulating Fan (Oscillating or floor type)
Ventilation Fan (Window fan or kitchen exhaust type)
Heater, 550-watt (Portable)
Heater, 1,350-watt (Portable)
Color TV
Black & White TV
Radio
~ Stereo
Dishwasher
. Water Pump (Irrigation pump, Pool pump)

4. How many hot water clothes washes do you do each week?

5. During the winter, at what temperature do you normally set.the;heater"thermoscat? °F

6. During the summer, at what temperature do you normally set the air conditiomer
thermostat’ °F

7. .During the work week, is your home occupied during the day? (1) all year (2) summer’
only (3) after school and during the summer (4) only for short periods (holidays)
(5) other

8. When no one is home, is the thermostat set 5 or more degrees higher in the summer
and 5 or more degrees lower in the winter? - -

i
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Page 2 - HOME ENERGY SURVEY QUESTIONNAIRE

9. . Indicate, in the blank, how many of each appliance you use.

.Sandwich Grill

Toaster

‘Refrigerator - 12 cubic feet, manual defrost
Refrigerator/Freezer* - 12 cubic feet, manual defrost
Refrigerator/Freezer - 12

Refrigerator/Freezer

Refrigerator/Freezer

Refrigerator/Freezer
Refrigerator/Freezer
Refrigerator/Freezer

15
18
21
24
24

. Freezer - 12 cubic feet,.
. Freezer - 16 cubic feet,

Freezer - 12 cubic feet,

Freezer - 16 cubic” feet,
Lighting - up to 5 rooms
‘Lighting - 6-8 rooms

Lighting - .9 or more rooms

Electric Blanket
Dehumidifier
Trash Compactor
Vacuum Cleaner
Clock .

Heating Pad
Warming Tray.

Electric Tooth Brush

Waffle Iron

‘Hair Dryer

Heat Lamp -

Workshop Equipment#®

Garbage Disposal
Sewing Machine
Floor Polisher

~ Bottle Warmer

* Note 'l:

* Note 2:

Ice Cream Freezer
Food Mixer
Blender -
Carving Knife
Electric Hot Plate

cubic feet, frost-freée
cubic feet, frost-free
cubic feet, frost-free
cubic feet, frost-free
cubic feet, frost-free
cubic feet, frost-free, 3-door

manual defrost

manual defrost

frost-free

frost-free : -

-~ . Please give us the total light
. bulb wattage in your home.

The size of refrigerators and freezers is usually listed on an information

sticker affixed either on the face of the area where the door seals (seen when open) or
inside the refrigerator compartment located on a side by the vegetable storage bin.

If not marked the RUB surveyor will measure it,

If yoﬁ use any workshop equipment, just enter a "1" in the appropriate blank.

10. List any eiectric appliance or large power consuming workshop equipment you use but is

not listed above.

Number

Appliance

If possible, list the wattage.

Wattage
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Name

HOME ENERGY ANALYSIS
QUESTIONNAIRE

QyGY"

:éfA

e

Phone

Address

Account No.

1) Place test thermometer on thermostat.
2) Review and complete customer's questionnaire.
3) 1

What type of home is it?

w N

When was the nome built?

1945-1955
1956-1965

4)
5) What is the color of the majority of the |
exterior walls?
6) If the home has a pitched roof, what
color is the roof (Leave blank if it's
a flat roof.)?"
7) What direction does the front of the
. home most nearly face?
'8) What covers most of the surface of the

ground in the front and back of your home.

109

_ Auditors

°F Thermostat setting
°F Thermostat thermometer reading.

1-story flat roof

2-story flat roof

Split-level flat roof
‘Split-level pitched roof

More than 2-story flat roof
More than 2-story pitched roof
1-story pitched roof

2-story pitched roof

Other (Describe)

Before 1945 1966-1970
1971-1975

— After 1975

Light (White, grey or pastels) -
Medium (Beige, tan)
Dark (Dark red, brown, green or black)

Light (White, grey or pastels)
Medium (Beige, tan)

Dark (Dark. red, brown, gfeén or black)

North (0°) NE (45°)
East (90°) ___-SE (135°)
South (180°) " SW (225°)
West (270°) NW (315°)

Grass or other vegetation

Sand, cement, gravel or other light
colored material

Asphalt, bare soil, or other dark
colored material




Energy Audit
Page Two

9)

10)

1)

12)

13)

14)

15)

16)

17)

Appliance Survey

Refrigerator (refr1gerator/freezer)

Size cu. ft. Location - Good ___Poor _.
Frost-free "~ Yes No
Is.ice build-up over 1/4 inch? VYes No .
Door seals Good Poor
Coils "~ Clean___ D1rty
Over-all visual. condition Good ___ Poor __
Freezer: . :
Size cu. tt. ' Location . Good ___ Poor ___
Upright Chest _ - Frost-free Yes___~ No__ -
‘ Is ice build-up over 1/4. 1nch7 Yes No
Door seals Good - Poor
Coils ' . C]ean o D1rty
Over-all visual condition " Good Poor —_—
Range (or range/oven. comb1nat1on) A
Electric —_ Gas - - Location- Good __ Poor ___
Wood Other ' ~ Over=aTl .visual condition ‘Good ___ Poor ___
Do pans fit elements: ' Yes ~_ No
Hours spent cooking - Does gas flame fit: pans. Yes No
per month Are 1ids used when possible. Yes - No
Oven (when separate from range) : S ,
Electric Gas Location Good ___ Poor ___
Other . Over-all visual condition Good ___ Poor _
Hours used ' Does customer pre-heat? Yes’ No
Is there an outside exhaust fan overrange? Yes: . No
Is there an outside exhaust fan over oven? Yes No-

Microwave oven .
Does the customer have one? ‘ Yes No
How many hours per month is it used?

Dishwasher-

(Does not have one. )

Overall visual condition? Good _ " Poor
Are all loads full loads? : Yes . No
Can the dry cycle be- avoided automaticaliyYes No.
Can the dry cycle be avoided manually? Yes ' No
Clothes Washer

Automatic - Conventional (Does. not—have one )
Condition:” Good Poor

Location: In conditioned space _ Outside conditioned space
Is hot water used in most loads? VYes No

Can cold water be used more often?. Yes . No

Are most loads full loads? Yes No

Dryer

Electric Gas {Does not have one. )

Condition: Good . Poor o '
Location: In conditioned space Outside conditioned space __
Is 1t vented to outs1de7 Yes _ No "110




Energy Audit
-Page Three

18) Water Heater

19) Heating

Electric Wood
Size galions Gas Solar
: : 0i1l '
Other
Does it have an insulation jacket on it? Yes No
Location: Inside conditioned space? Yes No
At what temperature is is set °F Don't Know
Does the “feel test" indicate a possiblae leak? Yes No
Have you noticed any leaking faucets? Yes No
If yes, were they hot water faucets? . Yes No
Heat pump Fuel 011
Size A BTU's - Natural Gas Solar
- - LP.Gas Wood
Electric
Other
20) Air-Conditioning: Make Window Units
Model "~ 'BTU's Central Volts
(If more than one unit list each unit -Electric Amps
separately in open space: Include Gas
power information.)
Is outside unit clear and free from ,
obstructions? Yes No
a) During the cooling season, in what April June ‘
month is the air conditioner first May - Other
turned on? ‘ '
b) During the cooling season, in what
month is the air conditioner last August October
used? September Other
Thermostat location: Inside wall Qutside Wall
Thermostat test: °F Thermostat setting now
: °F Thermostat thermometer reading
°F Test thermometer reading
21) Ventilation (or air handling)
a) Air-conditioning/heating U
Is there a duct system? Yes No 5@5""
Are ducts insulated? Yes No 23
Are output and return air grills
clear of obstructions? Yes No &
Are filters: Clean Dirty ' ‘
How often changed?
Circulating fan(s) Window Fan

b) Mechanical Ventilation

Ceiling fan (s)

- 111

Whole House Fan
None




Energy Audit

Page Four
c) Attic Ventilation ' Eves Ridge Vents
. Gable Vents Power Roof Ventilator
~ Wind Turbines None

Limited length roof vents

22) What is the total light bulb wattage of the home?

23) What type of construction best describes 1 Wood frame with stucco
the exterior walls? 2 Wood frame with brick veneer
3 Wood frame with siding
4 Concrete, stone or slump block
5 Brick
6 Cinder block or hollow clay t11e
7 Log
8 Adobe
9 Other (describe)
24) What type of floor is in. the home? (If Concrete slab. on the ground
there is more than one floor type, place Concrete floor over crawl space
an "A" next to the type that describes Wood floor over crawl space
most of the home. Place a "B" next to Wood floor over concrete basement
the type that describes the rest of the Brick
home. Other (describe)
25) Approximately how much insulation is in 1 1"-1 172" 5 5"-5 172"
the walls? (If the R value of the insu- 2 2"-2 1/2" 6 6"-6 1/2"
lation is known, indicate below and 3 3"-3 1/2" 7 None
skip to question No. 27.) 4 4"-4 1/2" 8 Don't know
R =
26) What does the insulation look Tike? .Blankets or batts ~ Rigid board
Loose particles None present
Foam Don't know
- 27) Approximately how much insulation is 1 1"-1 172" 16 6"-6 1/2"
in the ceiling? 12 2"-2 12 7 717 /2
13 3"-31/2% 18____ More than 7 1/2%
14 - 4"-4 1/2" 19 None :
15 5"-5 1/2" 20’ Don't know
28) What does the insulation look 1ike? . Blankets or batts ~__Rigid board
' Loose particles  ____ None present
Foam Don't know
29) Is the insulation of uniform thickness .
throughout the attic? Yes . No

30) Do you usua]]y open or: remove shades
on sunny winter days7 Yes - No
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"Energy Audit
Page Five

31) Do you usually close or install

shading at night in the winter? Yes

32) Do you usually close or install. -
. shading on sunny summer days? Yes

33) How many fireplaces are in .the home?

34) During the winter, how often do you
build a fire on the average?

35) How many of the. fireplaces are equipped
with heat recovery devices. such as tube
grates or "heatilators"?

36) How many of . the fireplaces are equipped
with glass doors?

. 37) How many of the fireplaces have a
damper that closes tightly?

38) How many fireplaces are on exteriorwalls?

~ 39) What is the approx1mate average height of
the ceiling in the home (distance between
floor and ceiling)?

40) What.is the total living area of the home?
Include only the area that is heated. A
s1mp1e method of -determining ‘the area.
is shown below.

PROCEDURES FOR CALCULATING AREA OF THE HOME
To get the total hvmg area of your home, follow this pro-
cedure.

If your home is a rectangle:.
Measure its length and width in feet to the nearest foot and

multiply them. together
\

If it’s a combination: . X

Break it down into rectangles, find the area of each one,

then add the areas to get the total.
S\

L

No

No

‘Rarely or never

About three times
a week
A]most every night

About twice a
month
About once a week

feet

square feet

~ -length.

Leave out the garage
unless it is heated.

X width = area |
X ==
length X width = area
1 X. =
2 . X =
3 X =
total area




:'E'nergy Audit 4 '
"~ 'Page Six .

WALL AND WINDOW INFORMATION
" Iastructions |

In this section, you will need to measure the length of the out51de walls and the size of the windows on each side
of your home. Two things are important here:

1. Unless your garage is heated, pretend it isn’t there. Treat the walls of the house that border on the garage as

.- outside walls.
2. When describing any partlcula: side of your home, describe only the walls and windows that actually face to
- that side. -
“The following sample illustrations should guide you. m

Sample #1 | - |
| il
< 35’

length of wall' A + length of wall C

20 + 15

. 35 ’

(Note that wall B is not included in the front wall. Since it faces to the right, it
is considered a right wall along with wall D.)

Length of front wall

Length of right wall- = length of wall B + iength of wallD
= 8’ + 15’
= 23’
Length of rear wall = length of wallE = 35’
Length of left wall = length ofwallF 23!

You can check your answers by noting that the length of the front wall equals
the length of the rear-wall. Also the length of the right wall equals the length
of the left wall. -
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Energy Audit

Page Seven

Length of right wall

" Sample #2
— : ,¢AD' : : %
1 - @ - N
3 Heated Areq e
| (}E} - 4rf-—- 15”" ' : ' <§i> 20/
257 | '
) B

— I‘_, v o | un$'e§+ed

- - Garage
Length of front wall = length of wall G + length of wall A + length of wall
cC .
="12'+15" % 13
= 40’

(Note that wall H and wall B were nét included in the front wall. Wall H faces
to the right and is considered a right wall along with wall D. Wall B faces to
the left and is considered a left wall along with wall F.)

length of wall H + length of wallD
10/ +20'

30’ s
length of wall E =40’

lengt.h of wallF + length“c-)f wall B.
25' + 8§’

30’ ,
You can check your answers by noting that the length of the front wall equals

the length of the rear wall. Also the length of the right wall equals the length
of the left wall.

.« -

Length of rear wall
Length of left wall

rt
d
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Energy Audit WALL AND WINDOW INFORMATION
Page Eight

Front Side of 'House

‘Describe the front side of the house. .Remember to include all outside walls and windows
that face to the front. Treat sliding glass doors and French doors as windows.

52) Is there a house within 100 feet of the front.side of your home?

116

41) Overall length of front wall in feet.
o Window # 1 2 3 4 5 ‘6 7
42) Height (Feet) . : ‘ :
43) Width (Feet) ] .
44) How many layers of
thicknesses of glass
not counting storm
windows? (1, 2, etc.)
45) Equipped with 'storm . Yes Yes Yes Yes Yes Yes Yes
windows? No No - No No No No No
46) Shaded by (check all A
that apply): : [Average width of eves
' Trees
. Awnings -
Sun Screens
Tinting
Shades
Blinds
Drapes
Nothing*
47) Needs Caulking . Yes Yes Yes Yes Yes Yes . Yes
- Inside No - No No _ No No No No
. Yes’ Yes Yes Yes Yes Yes __ Yes
"~ OQutside. No ... No . No No No No - No
48) Needs'weatherétriﬁping —_Yes Yes Yes- A Yes Yes Yes Yes
‘ —No """ No No~ No . No No No
-49) How many exterior doors?,
'50) Do any need weatherstripping? Yes
: : ~__ No
51) Type: Solid Wood __ Thin Thick Hollow core Metal Insulated

Yes

No



Energy Audit WALL AND NINDOW:INFORMATION:
Page:Nine ' _

Rear’side* of House: -

Descr1be the rear. side of the house. 'Remember to include all outside walls and w1ndows
that. face to the rear.: Treat sliding g]ass doors and French doors. as w1ndows

41)A _ Qverall: length of rear wa]] in feet.

A Window: # 1 2 3 & '5
42) Height (Feet) ' ~ : S '

43) Width (Feet)

44) How many layers of
thicknesses of glass
not. counting storm
windows? (1, 2, etc.)

45) Equipped with storm - Yes - Yes .__ VYes. Yes _ Yes

Yes __ Yes

windows? ~__No No No __No No

46) Shaded by (check all o
that apply): [Average Width of eves . . T

Trees:

No. No

Awnings

Sun' Screens

Tinting

Shades:

Blinds

Drapes

Nothing:

Yes . Yes

47) Needs. Caulking - .. _—Yes . Yes - Yes Yes. Yes-
Inside ——No .7 No No —__ No No

No - No..

Yes __ Yes - VYes Yes , ' Yes.

Yes. Yes.

. Outside: No. __No __ No No __ - No_

'48);Needs weathérstriPPiné; 1es__ Yes .. Yes. Yes. Yes

_No __ _No

‘Yes __Yes

No."-" 7 Noo - No No , No

‘49) Howshany‘ekterior'doofs?Y

50) Do any need. weatherstripping? “Yes:

51) Type: Solid Wood. ____ Thin____ Thick _____ HolTow-core

52) IS;therera.hodse:withjn‘loo feet of the rear- side of your home?
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Metal Insulated

Yes: -
No




Energy Audit
~ Page Ten

.RightSidg.ofﬂH005e~

WALL AND. WINDOW . INFORMAT ION

Déscribéﬁﬁﬁé~bightfside‘of the house. ‘Remember to. include all outside walls and. windows
that.faqe:tO'thevrIght; Treat sliding glass doors and French doors as windows.

41). _

'42). Height: (Feet) - = - _ -

0vera1I 1engfh-ofiright:wajt-in'feet;

4 5

43) Width (Feet) -

_44) How many Tlayers of
~ thicknesses of glass
not counting:.stom
windows? (1, 2, etc.)

45) Equipped:with storm __ Yes ' Yes ' _ Yes

Yes . VYes.

Yes Yés

windows? " No. ‘No _ No

No ‘ No

No . Mo

46) Shaded by (check a1l .
_ that apply): =

Trees

[Averégéswidthaqf eves_ 1

Awnings.

Sunm Screens -

Tinting:

Shades:

B11nds

Drapes

-Nothing-

__Yes __.Yes _ :Yes
Inside: No - - No No

47) Needs Caulking

__Yes

Yes

Yes Yes

No. _No _

No . No

Yes . Yes.

Yes _Yes-

Yes Yes

Outsfde -~ "~ No: No. —__ No

No No

No No

48) Neéds;weafherstripping: _" Yes ' Yes Yes

Yes” Yes.

Yes Yes.

— No_— No " No

49)  How- many. exterior- doors?

Yes-

50) Do.any need weatherstripping?
R : No

51) Type: Solid Wood Thin

Thick

No ‘ No..

Hollow core

-52) Isatherefa:housé.withinrloo.feet'ofﬂthe:r{ght §ide,0f_your-home?
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No No

‘Metal Insulated

Yes

_ No



Energy Audit - WALL AND WINDOW. INFORMATION
Page: Eleven
Left- Side of House

Describe the: left .side of the house.. Remember to include all outside walls and. windows.
- that face to the teft:: Treat. sliding glass doors and French doors as. windows. :

41) _ Overall length of Teft.wall in feet. ;
Window-# 1 2 3 4 5 6. 7

42) Height ( Feet)
43) Width ( Feet)-

44) How: many layers of
thicknesses of glass
not. counting storm
windows? (1, 2, etc.)

45) Equipped with storm Yes .Yés Yes . Yes — Yes Yes - Yes
windows? ’ No No - No No No No - No
46) Shaded by (check all »
that apply): [Average width of eves o ]
'Trees
Awnings
Sun Screens . '
Tinting . » A ,
Shades. - - A
Blinds '
Drapes
Nothing '
47) Needs Caulking . .~ __Yes- _ Yes Yes Yes Yes . Yes Yes
: Inside No -~ No No No No No No
. Yes Yes Yes Yes Yes. Yes Yes
~ OQutside No _ - No No No No No No
48) Needs wéatherstrippfng —_Yes Yes Yes: Yes = Yes Yes Yes.
: No - -No No No No No No

49) How- many exterior doors?
Al

“50) Do any need weatherstripping? : Yes
'51) Type: Solid Wood . Thin: Thick Hollow. core Metal Insu1atgd'
52) Is there a house within 100 feet of the. left side of your home?. _Yes

— Mo
.19
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CITY UTILITIES OF SPRINGFIELD, MISSOURI ' - | 71

()] ’ (n

. HOME HEATING
RESIDENTIAL QUESTIONAIRE
(FOR CALCULATION OF HOME HEAT LOSS) .
Date (15 mo._ day yr.
Your’ Name (22 A
Your Correct Address ts2)_
City tse) ZIP Code ey Phone No. (7a¢9)

Your Account Number With City Utilities

Instructions: For each question, please check M the most appropriate answer.

’ A IGENERAL_ QUESTIONSI .
1. Do you 13 DOwn Your Home? zDRent"? 3 Lease?

o2, ' Approximately when was your home built? ey — (Year)
3. What type of house do you have? 1s.01 Ranch type 02 2 St.qry ‘
' : 03 Cottage 04 3 Story
0s Split level o6 Apartment
07 Duplex 99 Other

- 4. What type of basement do you have? 20.1 DFull 2 Dﬂalf 3 D None

5. What is the primary building material of the exterior of your home?

21-01 Wood Siding 02 Asbestos Shingles o3| _|Metal Siding
oa} | Stucco os| | Brick Veneer os|_|Concrete
o7l | A1l Brick oe Brick & Block ~0s| |Stone
10| | Cement Block 99 Other, Specify :
6. Which fuel does your heating system use?  23.1 Natural Gas » Wood
' . s Electricity .« Propane
s Fuel 01l 6 Butane

9 Other, Specify

7. Other than your primary source. of heat, check which of the following you use
as a second source of heat. -
241, Fireplace 2 Electric Heater
3 Wood Heater .4 None ‘
9 Other, Specify

", What temperature do you maintain your home (.5 Daytime Degrees
(27 Evening .. Degrees
Degrees:

(29%%) At Night

(1




L N y L3 B HOUSE SIZE

(11)

The following are common shapes for floor plans of homes. Please circle the shape
which best resembles your house. If none of these describe the general floor plan

of your home, please sketch the general outline of your floor plan in the space
provided below. Indicate where the garage is located if it is part of the house..

Sketch General Floor Plan
of your home if necessary

Rectangular L-Shaped T-Shaped U-Shaped

Total No. of Sq. Ft.

1st Floor

10.

11.

12

13.

14.

15.

65

2nd Floor _

Tiee

Please indicate the height and length of each exterior wall of your home in the
spaces below. Measure in feet. Please round off values to the nearest foot.

WALL 1 2 3 4 5 6 7 1 8 9 10
Height '
of wall
Length
of wall

(13) an t21) . {25) (29} (33) - (37) {41} (45) {491
Floor to ceiling height of interior rooms 53 feet.
Basement size ss ______  feet, by 57. feet.
Length Width

Is your basement heated? 59 - 1 D Yes 2 D No

How much of your basement is above ground? 6o feet.
below ground? s2__  feet.

What is the primary material of your basement walls?.

64 1 D Concrete 2 D Cement Blocks 8 D Other, Specify
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16. Is your attic heated? 13-1 - D Yes 2 D No m "m
17. Is your garage heated? 14-1 D Yes 2 D No
18. Other than .your garage do you keep parts of your D Yes ) D No
house unheated? ' - A
19. Garage size: ° o - 16 —— feet, by 14— feet
: : Length Width
C WINDOW INFORMATION

'20. The following are common types of windows. Please list the height and width (giving
dimensions to the nearest inch) along with the style of each window in the space
provided below. Use the diagrams to identify each style and its code. Also indicate
how many of each style have storm windows. Be sure and include all windows in the

‘ heated portions of your house. :

=

“1- _ -6-

Double Tilting Casement Sliding - Picture or Bay Sliding Pane| 5

Hung Pane Fixed Pane (Basement) —Tihy
Window Style

Code (1-6)

Height

Window

Width of

Window
Number of Windows
of This Size & Style .
-How Many Have -

Storm Windows?

4 A {21) (31) ‘ (41) - (51) : (61) (71) e (21) ’ {31} {at)

21. Do you close your blinds, !
shades, curtains or draperies at night? 51e D_Yes 2 D No

22. On cold, windy days, can you feel
air movement around your windows? 521 D Yes 2 D No

23. Do you have weatherstripping and/or .
caulking around your windows? s3ee.t D Yes 2 D No

12_3




D DOOR INFORMATIONj-l

6
m
24. The following are common types of exterior doors. Please indicate in the spaces
provided the types of doors and the number of each that most resembles yours. Also
‘indicate how many of each type have storm doors.
-1 -2- -3- -4- -5- €
Door Style:" Wooden Wood & Double Door With Dutch Sliding Glass
Glass Wood Vestibule Door Door
Door Style
Code (1-6)
Number of Doors
of This Style
How Many Have
Storm Doors?
t21) (24) (27) (30) (33) e (39) (42) (as) (48)
25. On cold, windy days, can you feel
air movement around your doors? s1.1 D Yes .- D No
26. Do you have weaﬂnerstripping and/or '
caulking around your doors? 521 D Yes - D No
E INSULATION o
27. Do you have insulation in your ceiling or attic floor? DYes 2 D No
28. Do you have a floor in your attic? 541 DYes ) D No
29. If you do have insulation in your ceiling, ‘ ‘
How much do you have? ' ' 55 —_inches(depth)
30. What type of insulation is it? o, , Fiberglass , Cellulose
s | | Rock Wool 0 Other
31. Check also which style it is. s 1 Loose-Fill D Blanket
® Unknown :
32.  Are the walls of your house insulated? s9. 1 DYes . ‘DNo
33. 1Is your attic ventilated? : 80- 1 DYes 2 DNo
34. What material is the floor of your house made of? _
61-1 DCon(:rgte B D\Vood s Other, Specify
35. Are the floors of your house insulated? .., DYes 2 DNo .
36. How thick is your floor insulation 63— __inches.
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1

) ' (1)

F. |WORKSHEET

37. In the spaces provided below enter the Construction Number from
Table 2 from the Manual* and the Heat Transfer Coefficient for the
exposed outside walls. (Do 'not include any basement walls which
may be above grpund.)
! ' _
7. 9 0| | u
(- tn (10) (10)
BASEMENT FIRST FLOOR SECOND FLOOR THIRD FLOOR
" Const. | Const. Const.’ Const.
No. U No. - U No. U ~ No. U
21-23 21-23 . 21.23 21-23
1. — . ]
2426 24.26 . . 24.26 24- 26
2. ' ‘
3.
4.
5.
6.
GROSS 7.
EXPOSED .8.
WALLS
9.
10.
11.
12.
13.
14.
15.
16.
17..
18.
19, A
78-80%* 78-80%¢ ] -+ | 78-80°¢ 78-80%¢
: 20. " '

e



12

38.

(10}

Enter the Construction Number and the Heat Transfer Coefficient*®
for both the Heat Transmission and the Air Infiltration for all
the outside doors and windows.

TRANSMISSION INFILTRATION
Const. No. U Const. No. U’
21-23 24-26
1. '
27-29 30-32
2.
3.
' 5.
‘DOORS
6.
7.
8. -
9.
75-77 A 78-800°
10. 13] .
' (10)
T21-28 24~26 :
1.
27-29 30.32
2.
3.
4.
5,
[
- 7.
WINDOWS - -
8.
9.
‘75- 77 78-80°° [Ld
10, (10)
21.23 24.28 '
11.
27-29 30-32
12.
33235 36-38
13.
o 39.41 42.44
14. -
45. 47 48+ 50°°
15.

-1

6




39,

15

Const.
No.

CEILING

21.23

24-26

27-29

FLOORS

30-32

33-35

36-38¢*

From P. 34-37, Table 2, Manual J Titled, ‘Load Calculations for
Residential Winter and Summer Air Conditioning.’
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Indicate in the spaces the Construction Number and the Heat
Transfer Coefficient* for the ceiling and the floor.

10




16

(10)

ADDITIONAL INFORMATION:

., 10. (Cont’d)
Indicate the height and length of each exterior wall of your home
~in the spaces below. Measure in feet. Round off values to the

nearest foot.

WAL | 11 [ 10 13 s | 15 [ 16 | 17 | 18 10 20
Height : ] . :
of wall X : .
Length
of wall .
T113) 7 (21) (281 (29 (33) (37 an . (as) (a3) +»
20. (Cont'd) : 17
- List the height and width (Giving dimensions to the nearest inch) (10
along with the style of each window in the space provided below.
Use the diagrams on page 3 of the form to identify each style and
its code. o ' .
Window Style
Code (1-6)
Height
Window
Width of
Window
Number of Windows
of This Size & Style
How Many Have
Storm Windows?

(21) .31 (at) (61) (61) (71)80
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-

City of Palo Alto Utilities Department

HOME CONSULTATION PROGRAM

Address:

Account No.

Meter Route

House Flat Apartment Other

Square Feet

Age (years)

Brick Stucco Frame Masonry Other

Number of bathrooms

Owner Renter Lessee

In this space, draw a floor and include number of doors and all windows with
dimensions, exposure, and need for weatherstripping.
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HOME CONSULTATION CHECKLIST

ALL QUESTIONS ARE BASED UPON PRE-INSPECTION CONDITIONS.

HEAT AND HEAT LOSSES

A. Furnace

1. 1Is pilot turned off? Yes No 0 no furnace
2. Are burners adjusted? Yes No 0
3. Are ducts insulated? Yes No 0
4., How many more ducts can be closed?
5. Is the filter clean? Yes No
6. How often is'it cleaned during the heating seasons?
7. Is heat used in summer? Yes No
B. Heat Loss
Attic insulated? Yes No  R-value of insulation
" 2. Wall insulated Yes No -
3. Clearance for insulation? inches
4. Door infiltration? } Yes No
5. Window infiltration? Yes No
6. Electrical outlet
infiltration? Yes No
7. General infiltration? _ __ Yes ___ No
8. Curtains being used? Yes ____ No 0 no curtains
9. Fireplace damper used? Yes _  No 0 no fireplace
(. Thermostal Setting
1. Daytime temperature (degrees)
2. Night temperature (degrees)
D. Other Gas Appliances
1. Stove
a. Burner pilots on? Yes No 0 no stove
b. Excessive cooking? Yes No 0 no cooking
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2. Dryer
a. Gas or electric

b. Filter clear? Yes No

¢. Run on full loads? - . Yes No

d. How many weekly loads?

e. Would customer use a clothesline? Yes

3. Miscéllaneous

a. Flood lights or safety lights outside? Yes

b. Fireplace pilot? Yes No

c. Electric stove? _ Yes - _ ‘No
ELECTRICITY

A. Refrigerator

1. Number of units?
2. Number of units with bad gaskets?
3. Number of units with dirty coils?
4. Number éf units with poor ventilation? _
5. Number of units near heat source?
6. Number of units neéding defrosting? f
7. Number of units with humidity switch on?
‘8. Size of refrigerator? (cubic feet)
9. Automatic defrost or manual defrost
B. Lighting
1. Unneeded lights? ; Yes " No

Overpowered lights?. Yes No

Task lighting substitute? Yes No

2
3
4. Number of fluorescents? (fixtures)
5

How many. lights are used over four (4) hours per day?
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Other Electric Appliances

WATER

1. T.V. instant on? Yes No
2. Electric blanket used? Yes No
3. Waterbed heater? Yes No
4, Dishﬁasher dryer on? Yes No
5. Wasﬁing machine run
on full load only? Yes No

6. Washing temperature? ‘Hot _ Cold
7. Rinse temperature? Hot _ Cold
8. Freezer defrosted? ____Yes _Ne
9. Can freezer be insulated? Yes __ No
10. Freezer size (cubic feet)

Leaks

1. Hot water leaks? Yes No
2. Cold water leaks? Yes No
3. Tollet leaks? Yes No
Flow Réstrictors

1. -Low flow showerheads? Yes No
2. Toilet bottles/dams _ Yes Na
3. Aerators? Yes - Nn
4, No flush—yellow is mellow Yes No
5, Number bf showers? Yes No
6. How long? Yes No
Greywater Sources and Use

l. Bathroom? Yes No

2, ‘Kitchen? Yes No
3. Laundry? Yes No

4 Proper use? Yes No

If no, please explain ﬁere:

5. Used on plants? Yes No
6. Used for flushing? Yes No
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no

no

no

no

no

T.V.
blanket
waterbed

dishwasher

washing machine
Warm

Warm

o e
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Water Heater

1.

2
3.
4
5

Temperature (degrees)

Hot water scarcity? Yes

Insulated? : Yes
Clearance for insulation?

Total capacity? (gallons)

No

No

Yes

Renovations and New Appliances (optional)

1.

O 0 N O WwN

[
(=]

11.
12.

Energy conserving
refrigerator? _ Yes

Automatic defrost? Yeo

Gas stove/electric ignite?

No

Yes

No

No

No

No

No

No

No

No

Electric stove? Yes
Watér heater? Yes
Dishwasher? Yes
Washing machine? . Yes
Double-glazed window? _____Yes
Wall inSuiation? .Yes

Number of fluorescents

Skylights? Yes
Solar :
a. Water heating? Yes

b. Space heating/active

c.  Space heating/passive

No

No

Yes

Yes
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Appointment Date

am/pm

NAME :

Accoun

t No:

Preliminary
Home Energy Survey

PHONE :

ADDRESS:

APPLICATION DATE:

DIRECTIONS:

(1) Do you [::] Own, or[:::] Rent?
[:::] One-Story [:::] Two-Story [:::j Split Level [::::] Cape Cod

(2) Type of Home?

Siding:

Foundation: [:::]

(3) Age of Home?

(4) How Many Squaré Feet. of Heated Space?

Apartment Duplex Mobile Home
1 —] 1 1
- Wood [:::] Brick (]} Masonite [ Other

Other

Years, OR General Condition of Rental Unit:

Crawl Space [ ] Slab 1 Basement [] Other ‘

(5) How is Home Heated? Electric 01l - Gas _
Usual Day Thermostat Setting: degrees [:::I
Usual WNight Thermastat Setting: degrees
(6) How is Home Cooled? [:::] Central A/C: Units
: Window A/C: Units
7 Other
1
_Usual Thermastat Setting: degrees
(7) Number in Family. (or Residence): Adults, Children, Tota

(8) Water Heater:

[ Electric Capacity: gallons
[:::] Non-Electric Thermostat(s):

Is Hot Water Too Hot to Touch:

Type

Heat Pump
Central Furnace -
Floor Furnace

Room Heaters
Other

1

Location of Water Heater:

Do you Want Temperature Lowered:

})) Major Appliances, Lighting: - [ Freezer - m-F; [ Dishwasher;

Comments:

[::] Dryer ‘[::]«Outside Lighting
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10.

11.

12.

13.

14.

15.

Used Frequently?

Fireplace? [ Conventional, [__] Other

Comments:

Existing Insulation? _ Attic, .

Windsow/Doors: Storm Windows?

Walls,

Storm Doors? .

Large Glass Areas?

Caulking .& Weatherstripping?

Visible Moisture Problems:

Floors

Do You Read Your Meter?
Would You Like for Us to Show You How?

Any Specific Problem(s)?
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_Greenville Utilities Commission

5.

Data Survey for Heat Loss Calculation Accf. No.
.Customer Date 19
. Home
Aeress Phone: Bus.
- Energy i
Checker Time In Out
1. Direction House Faces: S E N W Shaded: Yes [__JNo [ ]
2. Skg$Ch 1st Floor ) 2nd Floor —
House '
céiJiné xrunm’ng grosé celling ~running gross
height ——" wall = wall height x wall = wall
3. Caulking: Windows: Good [ ] Needed [ ] Doors: Good [ ] Needed []
4. Weatherstripping: Windows: Good [ ] Needed [ ]  Doors: Good [ ] Needed [ ]
5. Type of Attic Ventilation: Gable [__] Soffit [_] Roof Fan [_] ~ Other A
6. Floor Over: Slab [] BasementA[::] Crawlspace [ | Wet? [ ] Dry? [ ]
Heating/AC Ducts Insulated? Yes [ ] No [ ]
Inside Survey: : | - ' N
Doors Type Sizes in No. With [No. W/0|5q. Ft. ] Sq. ft.
‘ Sq. Ft. - Storm Storm |w/storm [w/0 storm
18-or 20.
18 20
18 20
18 20
18 20
6. Windows:
Sizes With ~ Sizes W/0 " Sq. Ft. No. of Total Square Feet
Storm Storm ‘ Units [Tw/storm w/o _storm
N L .
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(2)

Sizes With Sizes W/0 $q. Ft. | No. of | Total Square Feet
Storm Storm Units w/storm | w/o storm
E
S
W
7. Insulation:.
Area } Type Inches | R-Value
Ceiling -
Walls Sheathing
Fioor Type

8. Call data in to office: 752-7166, Extension
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The ENERGY CHECK Program
Greenville Utilities Commission

Customer Name ‘ , | Date

\
\

Service Address ' . \ Time

. \ R .
Account Number Telephone No. Home  --Direction

19

Bus. House Faces

Taken From Data Survey:

No. of Recommendations

Insulation: Type Inches R-Value
Ceiling
Walls
Floors

Windows:
Single pane sq. ft. Weatherstripping
Dbl. glazed sq. ft. Caulked?

——

Doors :
Wood sq. ft. Storms?
Metal sq. ft. Weatherstripped?

Areas .Checked and Conditions Found:

~ Yes No (or N/A)
Sufficient attic ventilation
Craw]space is dry
Crawlspace is properly venti1ated,
Heaﬁinb/AC ducts are insulated
Attic access door is weatherstripped

Vapor barrier in attic insulation is
faced down :

Floor registers are tight]y»fit
Heatiﬁg/AC‘thermostat is accurate
Fireplace has an enclosure

Fireplace damper is closed

ﬁater heater thermostat properly set

~ Upper __ to
Lower . to

Furnace/AC filter is clean

00 OoooOOooooo0odgo
DDV.DDDDD ODoOddgd

AppTi skets i
PP ‘ance gaskets are lntact138




The ENERGY CHECK Program

Questionnaire

Customer Name . ' ‘ Date 19

Service Address

1.

Please place a [__)by the appropriate answer (NOTE: Comments will be helpful)

Was the energy inspection what you expecteq?

Yes [ ] No [::] Comment :

Was the energy inspection helpful to you in that you would recommend this service to
your friends?

Yes No Comment :

. "Was the time which the energy inspection spent in your home:

Efficient Yes [ ] No [
Informative Yes [ No -

Comment:

Did the energy inspector effect1ve1y po1nt out areas where you could conserve energy in
your home?

Yes [ No [::] ' Comment :

How would you describe the Home Inspection -Report wh1ch was mailed to you-after the
survey? .

Vague [ ]  Understandable [ ]

How would you descr1be the Home Inspection Service which you received? Clear, Helpful,

Comprehensive?

Yes [ ] - No [ ] Comment :

a) What 1mprovements to your home have you made wh1ch were recommended to you by our
Home Inspection Pirogram?

b) What improvements are you planning to make?

c) If you do not plan to follow through with any of the recommendation§,<or only some
of them, what are your main reasons for not doing so? S

[] cost of the recommendations [ ] oon't Agree With Recommendations
[] Do Not Think It Is Worth the 0

Investment [::] ther
Comment:
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8. MWould you describe the energy inspector?

Knowledgeable Yes __ No ___ Comment :
Helpful Yes No '
Considerate Yes — No

9. Please make any recommendations as to how the Home Inspection Program can be more
effective in helping other customers to save energy in their homes:

1S

Thank . You,

Energy Conservation and Management
Greenville ltilities Commission

P. 0. Box 1847 :

Greenville, NC 27834
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AN ENERGY PROFILE OF YOUR HOME

The figures in the chart below have been calculated spetxflcally for
your home. -They show the amount of heat that is lost through var1ous parts of
your ‘house each hour, assuming that it's 20 degrees outside and you're maintain-
ing an indoor temperature of 70" degrees The flgures are expressed in units of
measurement called British Thermal Units. or BTU's (refer to.the pamphlet
included in your folder entitled, _Energx_nlgtlgngnx for a.definition of "BTU »
‘as well as other energy conservatlon terms).

The size of your'month]y heating (and coo]ing) bills is very much related
"to ‘the size of the BTU's-per-hour figures you see in the chart: "The faster
.the BTU's flow, the more energy dollars that go." That's why adding such energy
“improvements as 1nsu]at10n, storm windows, caulking, and weatherstripping leads
to big savings--fewer-BTU's of energy are needed. to maintain the desired -
- temperature setting. " And, if you use air conditioning during warm weather, the
- BTU's- per—hour figures below-also tell you something about the ability. of your
home to keep in the cool air. Energy Home Improvements pay for themselves
year 'round!

ENERGY PROFILE C,HART FOR YOUR 'HOME

Existing _ Home: Heat . Loss in BTU's Per Hour
Home . Insulation
Area and/or Existing Home | If Recommendat1ons
Conditions Heat Loss are tq]]owed
Windows
Doors
Walls
Ceiling
Floors

Air Leakage
Throughout
Home

Total Heat Loss (BIU's) |

Heat Loss Per Square
Foot (BTU's)

1 Your Home Has Approximately _ . Square Feet of Heated tiVing Area - |.
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CONSERVATION PRODUCT LOAN QUESTIONNAIRE

Is your institution presently making home improvement loans specifically for
energy conservation measures?

Is your institution presently making loans under Title I of the National Housing
Act for Energy .Conservation Home Improvement?

minimum minimum available
amount loaned interest rate repayment periods

What is:

Home Improvement Loan

Energy Cunservation Loan

National Housing Act
Conservation Loan

The Energy Act anticipates that conservation measure loans from $100 and higher
would be granted by financial institutions.

a. What would be the minimum amount of loan you would make? §

b. At what interest rate? % (approximately)

c. Would a loan set up fee be charged? If so, how much? $

d. If we collected the per:ndtc paymento (principal and interest) for you, would
that make a difference in minimum amount loaned and/or interest rate?
In what way?

e. If GNMA insured these loans, would you lower the minimum amount of 1oan and/or,
change the interest rate? If so, how? )

f. What additional conditions would you require to participate in financing pur-
chases in amounts less than $1,000? )

g. What problems do you foresee in carrying out the Energy Act in relation to
financing: measures7

For further information, who may we contact?

Name : Title

Institution o Phone

Address ) - .

Courtesy: Salt River Project, Phoenix, Arizona
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RETAIL STORES: WHERE ENERGY-SAVING DEVICES ARE  SOLD

'
~

!

o
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LU ONH g|w]HL
og |~ O HO | |wLwm
[ o] e &) QA 9] [« XS]
-0 Q & ~ [V}
RTINS
ool B2 s|w F‘E
221289 o |a|8d
Store M v :8 55 =2 | rb Comments
Ace Hardware, M.V. ‘/ ‘/ ‘/

Appliance Parts Co., P.A.

Emergency plumbing repair kit,
clogged filter flag, oiler
for furnace

Builders Emporium, R.C.

|

N

Plumbing rebair kit,
fluorescent tubes & fixtures

Eyerly's llardware, P.A.

S

S

Home Plumbing Supplies,

M.V.

S ISIN IS S

Water-saver toilets, water-

- saver showers, heat duct

insulation

The Householder, L.A.

S

Ohe-cup coffee heaters,
wind-up timers

‘Marsh Manor Hardware, R.C.

S

Copeland Plumbing and

Heating, R.C.

‘ g \ <\ g \ , <'. \ Duct Tape

I

4

Now carry
Intend to carry in near future

-
i}
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LOCAL INSULATION CONTRACTORS

The following is a list of establishments which install insulation, caulking, and/
or weatherstripping. An X listed under particular items indicates which functions that
company performs. This list was compiled from responses to a survey of local insula-
tion contractors conducted by the City of Palo Alto Utilities Department, and does not
represent an endorsement of the contractors. This list is not comprehensive. Any
insulation contractor who is not listed should notify the City of Palo Alto Utilities
Department, c/o Conservation Office, for inclusion the next time the list is revised.

Installs

N Weather- ‘ Duct Offer Provide
Name Insul. otripping Canlking Insyl. Cuarantees Certificates
Sears : 4 X X X
455 San Antonio Road
Mountain View, Calif.

948-8511 ext. 381
Hans Stavn ' X X X X X
Contractor . .

2250 Princeton Street
Palo Alto, Cal. 94306

332-3591
Alten Corporation X X

2594 Leghorn Street
Mountain View, Cal.
969-6474
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WEATHERIZATION ASSISTANCE PROGRAM
FOR
LOW-INCOME PERSONS

.Program Definition .

The Department of Energy's (DOE) Weatherization Assistance Program
assists low-income people, particularly the elderly and handicapped
in cutting energy consumption and costs. This is accomplished
through the installation of energy conserv1ng measures in eligible
A dwelllng units. :

- Eligibility

In order to be eligible for weatherization assistance, a household
must be within 125 percent of OMB poverty guidelines or have had
someone in the household receive benefits under Title IV or XVI

of the Social Security Act during the preceding twelve months.
Under current guidelines, a non-farm family of four with an income
at -or below $9,313 would be eligible for assistance.

_Program Operation

DOE provides grants to States, the District of Columbia and Indian
tribal organizations. The funds are then distributed by the States
and the District to the local governments and/or local non-profit
organizations. The actual weatherization work is done at the local
level through more than 1,000 local governments and non-proflt
organizations. .

The local agencies have a work force comprised of CETA employees,
volunteers, contractors, and direct labor. This provides training
and employment for low-income persons in the community, and supports
the active participation of community organizations in energy
conservation projects. When hiring contractors the agencies are
encouraged to contract with non-profit organizations or businesses
owned by disadvantaged individuals.

Funds are used to install insulation, storm windows, caulklng,
weatherstripping, furnace efficiency modifications, and other
improvements designed to reduce heat loss and conserve energy.
The actual energy conservation measures installed in a pome are
based on the energy audit procedure contained in Project
Retro-Tech. Project Retro-Tech calculates for each type of
dwelling unit the cost-effectiveness of a weatherization measure,
and its priority, in terms of payback.




Appropriations

The program became operational in DOE (FEA) in 1977. DOE's program
ran parallel to the Community Services Administration's low-income
weatherization program in fiscal years 1977 and 1978. Appropriations
for the DOE Weatherization Assistance Program for fiscal years 1977
through 1980 are $490.5 million. The program has been reauthorized
for fiscal year 1981. The President's fiscal year 1981 budget
requests $188.9 million in new appropriations.

Accomplishments

Since the inception of the Weatherization Assistance Program
approximately 400,000 low-income homes have been weatherized with
DOE funds. Annual energy savings range from 12-15 percent per
home. Monthly data is recelved to assess the status of the program
in the field.

Recent program changes allow the expenditure of up to $1,600 per
home to hire labor to install materials when local agencies
experience labor shortages of CETA and/or volunteers. The use of
community-based organizations and small minority owned businesses
as contractors can stimulate economic development in both urban
and rural communities.

Interagency Coordination

DOE coordinates with the Community Services Administration,
Department of Health and Human Services, Department of Housing

and Urban Development, Department of Labor, Farmers Home
Admlnlstratlon, and ACTION in 1mplement1ng the weatherization
program and in integrating the various energy programs for low-income
persons. Community Action Agencies, whose mission is to further
self-sufficiency for low-income persons, are the majority of local
admlnlsterlng agencies in the weatherization program.

For Additional Information Contact

Office of Weatherization Assistance Program, Conservation and
Solar Energy, Department of Energy, Washington, D.C. 20585,
Telephone (202) 252-2207/2476.




POVERTY INCOME GUIDELINESVPOR ALL STATES EXCEPT ALASKA AND HAWAII

Size of Family Unit Nonfarm Family ' Farm Family

100% 125% 100% 1257
1 $ 3,790 $ 4,738 $ 3,250 $ 4,063
2 5,010 . 6,263 4,280 5,350
3 6,230 7,788 . 5,310 6,638
4 7,450 9,313 6,340 7,925
5 8,670 10,838 7,370 9,213
6 9,890 12,363 8,400 10,500

For family units with more than 6 members, add (at the 100 percent level), $1,220
for each additional member in a nonfarm family and $1,030 for each additiomal
member in a farm family. For family units with more than 6 members, add (at the
125 percent level) $1,525 for each additional member in a nonfarm family and $1,288
for each additional member in a farm family.

POVERTY GUIDELINES FOR ALASKA

Size of Family Unit Nonfarm Family ' Farm Family
: 1007% 125% 1007 125%
1 $ 4,760 $ 5,950 . -$ 4,090 $ 5,113
2 6,280 7,850 5,370 6,713
3 7,800 9,750 . 6,650 8,313
4 9,320 11,650 ' 7,930 9,913
> 10,840 13,550 9,210 11,513
) 12,360 15,450 - 10,490 13,113

For family units with more than 6 members, add (at the 100 percent level), $1,520
for each additional member in a nonfarm family and $1,280 for each additional
member in a farm family. For family units with more than 6 members, add (at the
125 percent level) $1,900 for each additional member in a nonfarm family and $1,600
for each additional member in a farm family.

-

POVERTY GUIDELINES- FOR HAWATII

Size of Family Unit Nonfarm Family " . Farm Family

100% 125% 100% 125%

1 $ 4,370 $ 5,463 $ 3,760 § 4,700
2 5,770 7,213 4,940 6,175
-3 7,170 8,963 6,120 7,650
4 8,570 10,713 7,300 9,125
3 9,970 12,463 8,480 10,600
6 11 370 14,213 9,660 12,075

For family units with more than 6 members, add (at the 100 percent level) $1,400
for each additional member in a nonfarm family and $1,180 for each additional
member in a farm family. For family units with more than 6 members, add (at the
125 percent level) $1,750 for each additional member in a nonfarm .family and $1,475
for ‘each additional member in a farm family. ‘

(2/1/80)



STATE

Alabama

Alaska

Arizona

Arkansas

California

District of

Columbia

Colorado

GOVERNOR-DESIGNATED STATE GRANTEES

ADDRESS

Mr. Edwin Hudspeth, Director
Alabama Energy Management Board
Alabama Development Office
State Capitol -

" Montgomery, Alabama 36130
'Attention: Corinne Wentowski

Ms. Clarissa M. Quinlan, Director
Division of Enerqgy & Power Development
Department of Commerce & Economic
Development :

MacKay Buillding

" 338 Denali Street
" Anchorage, Alaska 99501

Mr. Larry Landry, Executive Director
Office of Economic Planning
and Development
1700 W. Washington
Phoenix, Arizona 85007

Mr. James McGuire

Division of Community Services
First National Building

Suite 971

Little Rock, Arkansas 72201

Ms. Alice Huffman

California State Economic
Opportunity Office

Energy Conservation Division

555 Capitol Mall, Suite 325

Sacramento, California 95814

Mr. Robert L. Moore, Director
D.C. Department of Housing
and Community Development
1341 G Street, N.W., Suite 312
Washington, D.C. 20005
Attention: Tom Wooden

Ms. Paula Herzmark
Executive Director
Department of Local Affairs
1313 Sherman Street, Rm. 518
Denver, Colorado 80203

TELEPHONE

(205) 832-5010

(907) 276-1169

. (602)

255-4872

FTS 8-765-4872

(501)

(916)

(202)

(202)

(303)

371-1201

3222940

724-8721

724-2026

839-2771
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STATE

Connecticut

Delaware

Florida

Georgia

Idaho

Illinois

ADDRESS

Mr. Ronald E. Manning, Commissioner

Connecticut Department of Human
Resources Development

1179 Main Street

P.O. Box 786

Hartford, Connecticut 06101

Mr. Robert S. Moyer, Acting Secretary
of the Department of Community
Affairs and Economic Development

630 State College Road

Dover, Delaware 19901

Attention: Doug Waun

Mrs. Joan Heggen, Secretary
Department of Community Affairs
Division of Community Services
2571 Executive Center Circle, East
Tallahassee, Florida 32301

Mr. Mark Zwecker, Director
Office of Energy Resources
270 Washington Street, S.W.
Atlanta, Georgia 30334

Attention: Mr. Rob Harvey

Mr. John L. Chamberlin, Director

Department of Health and Welfare

Idaho State Economic Opportunity
‘Office

Statehouse

Boise, Idaho 83720

Mr. David Farrell, Chief

Office af Resource Conservation
325 W. Adams, 4th Floor
Springfield, Illinois 62706

TELEPHONE

(203) 566-3318
FTS 8-641-3318

(302)

- (302)

(904)

(404)

(208)

(217)

736-4456 -

571-3491

488-7541

656-5176

334-4230

785-3189



STATE ADDRESS TELEPHONE

Indiana Ms. Jean Merritt, Executive Director (317) 633-7006
- Office of Community Services FTS 8-336-7006
Administration
Suite 212

20 N. Meridian Street
Indianapolis, Indiana 46204

Iowa Mr. Robert F. Tyson, Director (515) 281-3855
State Office of Economic FTS 8-281-3855
Opportunity : '

Planning and Programming
523 E. 12th Street

Capitol Annex ,
Des Moines, Iowa 50319

. Kansas Ms. Mary Lux, Community Program (913) 296-2458
Consultant FTS 8-854-2867
Kansas State Economic
Opportunity Office
535 Kansas Avenue
Topeka, Kansas 66603

Kentucky Mr. Harold L. Steele, Manager (502) 564-3194
Planning Branch FTS 8-351-3194
Department for Human Resources
DHR Ruilding (6th Floor, West)
275 E. Main Street
Frankfort, Kentucky 40621

Louisiana Ms. Rose Trahan (504) 925-3730
Department of Urban and Communlty
Affairs
P.O. Box 44455
Baton Rouge, Louisiana 70804

Maine Mr. Timothy P. Wilson, Director (207) 289-3771
Division of Community Services FTS 8-868-3771
State House ' '
Augusta, Maine 04333

Maryland Mr. Kalman R. Hettleman, Secretary (301) 383-5528
: Department of Human Resources FTS 8-932-2500
1100 N. Eutaw, Room 615
. Baltimore, Maryland 21201
Attention: Frank Welsh . {(301) 383-2500




STATE

Méssachusetts

Michigan

Minnesota

Mississippi

Missouri

Montana

ADDRESS

Mr. Byron J. Matthews, Secretary

Executive Office of Communities
and Development

100 Cambridge Street, Room 1404

Boston, Massachusetts 02202

Mr. James Norman, Director
Bureau of Community Services
Michigan Department of Labor
7150 Harris Drive

P.O. Box 30015

Lansing, Michigan 48909

Mr. Rolf Middleton, Commissioner
Office of Economic Opportunity
Department of Economic Security
150 E. Kellogg Boulevard

690 American Center Building

St. Paul, Minnesota 55101

" Attention: Allen Chapman

Mr. Clovis Williams, Director

Governor's Office of Human
Resources and Community
Services

Suite 400 Barefield Complex

802 N. State Street

Jackson, Mississippi 39201

'Attention: Mike Zwickel

Mr. Ron Wyse, Director
Division of Energy
Department of Natural Resources
P.O. Box 176

1915 South Ridge Drive
Jefferson City, Missouri 65101

Mr. John Allen, Administrator
Department of Community Affairs

_Human Resources Division

Capitol Station
Helena, Montana 59601

TELEPHONE

(617) 727-7765

(517) 322-1726
FTS 8-253-1837
Ext. 21726

(612j 296-6706

FTS 8-776-3885

FTS 8-776-5752

(601) 354-6099

(314) 751-4000

(406) 449-3420




STATE

Nebraska

Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

ADDRESS

Mr. Bill Palmer, Director
Nebraska State Energy Office
P.O. Box 95085

9th Floor - State Capital
Lincoln, Nebraska 68509

Ms. Linda Ryan

Nevada Office of Community
Services

201 W. Telegraph

Room 203

Carson City, Nevada 89710

Ms. Stephanie Eaton

Administrator

New Hampshire Division of
Human Resources

15 North Main Street -

Concord, New Hampshire 03301

Mr. E. Bob Minter, Supervisor

Office of Low-Income Energy
Conservation

Department of Community Affairs

363 West State Street

Trenton, New Jersey 08625

Mr. Jerry Kloeppel
Cemmunity Affairs Bureau
Room 103A, P.O. Box 2348
Pera Building

Santa Fe, New Mexico 87503

Mr. Horace Morancie, Director

New York State Department of State
Division of Economic Opportunity
162 Washington Avenue

Albany, New York 12231

Mr. James E. Gibson, Jr., Director
North Carolina Energy Division .
North Carolina Department of Commerce
P.0. Box 25249

Raleigh, North Carolina 27611
Attention: William Brooks

TELEPHONE

(402) 471-2867
FTS 8-854-2867

(702) 885-4420

(603) 271-2611
FTS 8=842-2611

(609) 292-6140
FTS 8-477-2148

_ PTS 8-476-2205

(518) 474-5700

(919) 733-4490
FTS 8-733-2230




STATE

. North Dakota .

-

Ohio

" Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

ADDRESS

Honorable Wayne Sanstead

" Lieutenant Governor

Federal Aid Coordinator
Community Action Assistance

~ State Capitol Building

Bismarck, North Dakota 58501

Dr. Bennett J. Cooper

Deputy Director:

Community Services Division

Department of Economic and
Community Development

P.O. Box 1001

Columbus, Ohio 43216

~Ms. Margaret Synder .

Division of Economic Opportunity
5500 North Western Avenue

Oklahoma City, Oklahoma 73118

Ms. Ellen A. Schneider
Program Manager

Oregon State Community

~ Services Program

772 Commerical Street, S.E.
Salem, Oregon 97210

Ms. Shirley M. Dennis, Secretary
Department of Community Affairs
Room 317, Forum Building
Harrisburg, Pennsylvania 17120
Attention: Jerry Astolfi

Mr. Frederick Williamson
Director

Department of Community Affairs
150 wWashington Street
Providence, Rhode Island 02903

Mr. J. Lee Spratt, Director
Division of Ecomonic Opportunity
State Economic Opportunity Office
1712 Hampton Street -

Columbia, South Carolina 29201

TELEPHONE

(701) 224-2467

'(514) 466-6954

TS 8-942-2969

(405) 840-2811

(503) 378-4729

(717) 787-7160
FTS 8-637-2576

(717) 783-2967

(401) 277-2850
FTS 8-412-2850

(803) 758-3191




STATE

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

' ADDRESS

Mr. Peter Goodwin, Director
State Economic Opportunity
Office :

State Capitol
Pierre, South Dakota 57501

Ms. Zeller Waller, Director

Tennessee Community Services
Administration

444 James Robertson Parkway

Nashville, Tennessee 37219

Mr, Charles Chapman

Texas Department of Community
Affairs

P.O. Box 13166

Capitol Station-

Austin, Texas 78711

Mr. Jack Lyman

State Energy Office

231 E. 400 South

Suite 101

Salt Lake City, Utah 84111

Sister Elizabeth Candon
Secretary

Agency f£o6r Human Services
103 couth Main Street
Waterbury, Vermont 05676

Mr. William L. Lukherd
Commissioner of Welfare
8007 Discovery Drive
Richmond, Virginia 23280
Attention: -Lollie Chapman

Mr. Wayne Aragon, Administrator

Office of Economic Opportunity

Washington State Planning and
Community Affairs Agency

400 Capitol Center Building

Olympia, Washington 98504

N

TELEPHONE

(605) 773-3663

(615) 741-2615
FTS 8«853-2615

'(512) 475-6601

(801) 533-5424

(802) 241-2224
FTS 8-832-6501

(804) 281-2936
FTS 8-936-1575

(804) 936-1798

(206) 753-4931



STATE

West Virginia

Wisconsin

Wyoming

(9/9/80)

ADDRESS

Mr. Douglas J. Skaff, Director

_Administrative Services

Governor's Office of Economic
Opportunity and Community
Development ’

West Wing 144

State Capitol Building

Charleston, West Virginia 25305

Attention: Peter Sandwall

Mr. Don Percy, Secretary

Department of Health and Social
Services - ‘

Division of Economic Assistance

18 South Thornton Avenue

P.O. Box 8913

Madison, Wisconsin 53707

Ms. Pam Abel ' .
Wyoming Energy Conservation

- Office

320 W. 25th Street

Capitol Hill Office Building
Cheyenne, Wyoming 82002

TELEPHONE

. (304) 348-0350

FTS 8-885-3562

(304) 348-3390

(608) 266-7456
FTS 8-366-2710

(307) 777-7131
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RESIDENTIAL CONSERVATION SERVICE (RCS) SUMMARY

The Final RCS rule was published in the Federal Register on November 7, 1979 and
became effective December 7, 1979.

The principal program elements include:

Program Announcement

Home Energy Audit

Lists of Contractors, Lenders, and Suppliers

Arrangement of Installation and Financing

Post-Inspection of Installation

Consumer Grievance Procedures

A
B
C
D
E. Material and Installation Standards
F
G
H

. Opportunity to Repay Loans Through the Utility

“The major differences between the original Proposed Rule and the Final Rule are:

Proposed Rules

1.
2.

Required Two Audits

Strict Post Inspections
Required

Delivery aof Audit Results
in Person

Strict Material and
Installation Standards

No Scheduling of Audits Allowed
State Could Not Add Measures
Class "B" Audit Not Allowed
Only One Bill Allowed for
Improvements and Utility Costs

No Do-It-Yourself Information
Allowed

PROGRAM ANNOUNCEMENTS

lenders.

Final Rule
1. Requires One Audit
2. Post Inspection Requirements Eased
and Reduced
3. State Can Proposcc Alternatives
4, Material and Installation Standards
Reduced, :
- 5. Scheduling of Audits Allowed
6. State Addition of Measures Authorized
7. Class "B" Audits Permitted (With
- Quality Assurance Requirements)
8. Separate Billing Apart'from
Utility Billing Allowed
9. Do-It-Yourself Information Added

to Audit

In the Program Announcement the utility must include lists of program measures
and estimates of potential savings; state measures and estimates of savings; and

practices and estimates of savings.
program audits (which may be conditioned on geographic location and utility usage);
help in arranging installation and financing; and lists of suppliers, contractors, and

The utility must offer Class "A'" and Class '"B"

In addition, the utility must supply descriptions of customer benefits as

identified in the Regulation and information on tax credits and weatherization assis-

tance programs .

Finally, the utility must provide disclosure regarding the constraints

to achieving potential savings (household behavior, rising fuel prices, etc.).
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AUDITS

The RCS program Class "A" audit requires an on-site inspection of the residence
by an employee of the utility or-a contractor to the utility; information on low-cost/
no-cost practices that are recommended as First Steps; and an offer by the utility to
arrange installation and financing. The utility must provide estimates of costs and
savings for all applicable program measures; estimates of costs and savings of state
measures (if included); information on tax credits and weatherization assistance; lists
of contractors, suppliers, and lenders; and a description of customer benefits. All
results must be delivered in person (or by a DOE-approved altermative).

4 Class "B" Audits may not be used as a precondition for Class '"A'" audits and are to
be offered "in conjunction with'" rather than "instead of" other services. If a Class
"B" audit (computer printout/mailed forms) is offered, it must cover all measures in-
cluded in the "A'" audit. The utility is responsible for attempting to get complete
information from the homeowner. :

Availability of audits must be included in program announcements, which must be
distributed within six months of the approval of the state plan. All customers who are
given a conditional offer of an audit must be recontacted and given an unconditional
offer within two years of the conditional offer.

Auditing other fuels can be sub-contracted, or outside training can be secured for
utility employees if the utility chooses to do the auditing itself,.

The state plan can add conservation measures but these measures cannot increase
the customers' audit cost. Also, the state must describe how these measures are
offered in conjunction with RCS. State plans must include auditor qualifications. 1In
addition, the state will determine a ''reasonable time'" for completion of audits, and
will establish the cost of the audit.

ARRANGING (Installation & Financing)

The utilities must offer to arrange for installation and financing of conservation
measures. Service must be more than distribution of lists. The minimum level of ser-
vice will be to give the customer a choice of: (1) being provided with a list of con-
tractors and lending institutions, if any, and agreeing to install or finance measures
at the auditor's estimated cost; or (2) assistance in obtaining bids. Utilities may
only arrange for installation and financing with names on the master record.

States will prepare and maintain a master record of suppliers, lenders, installers,
and contractors. ‘The state has the oprion to require utllities tu assist in compiling
master records. States must notify utilities within 30 days of additions and deletions
to lists; must update the lists every 30 days; and must establish delisting and re-
listing procedures.

ACCOUNTING & PAYMENT OF COSTS

Utilities must bill for utility and arranged loans (if lender agrees). Bills must
show all RCS charges (including loans) individually on a bill or on a separate bill,.
Customer can pay both charges (i.e., RCS improvements and utility bill) with one check.

The repayment of loans for RCS improvements must provide for a period of not less
than three (3) years, with a minimum monthly payment of $5.00. There can be no service
‘termination for default or penalty for prepayment of this type of loan. ’

Allowable utility financing: the utility can finance any energy measure covered
by law up to $300 with the exception of furnace efficiency modifications, clock thermo-
stats, and load management devices. If a waiver is granted by DOE, loans over $300 can
be made. Also, if there was a pre-NECPA state loan program authorized, loans over $300
can be made. :

Costs that must be expensed to all ratepayers are: program announcement; public

education; and program promotion. Costs that must be charged to the customer receiving
the service are: 1labor and material connected with purchase or installation measures;
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and interest cost of loans.

Any state plan must contain information on procedures for accounting, payment of
" costs, and billing. )

COMPLAINT PROCEDURES

Each plan must contain procedures which provide free to consumers a complaint
resolution system which includes redress procedures and the offer to conduct a concili-
ation conference. Enforcement of these procedures is to be specified in the plan.

This section is covered in detail on page 64675, Section 456.3.5 in the Wednesday,
November 7, 1979 Federal Register.

POST-INSTALLATION INSPECTIONS

States will enforce the 100% mandatory inspection of vent dampers, electric igni-
tion systems, and wind energy systems. There should be at least one inspection for
every listed contractor who installs a measure during the life of the program. If this
inspection uncovers a violation, another inspection of that contractor's work is re-
quired. -

States must set procedures for random inspections of ceiling insulation, floor-
insulation, wall insulation, solar water heating, and active solar space heating. At
least four of a contractor's first ten installations for each measure must be inspected,
ten percent of all installations thereafter.

Energy Conservation Measures covered by the RCS plan are: caulking and weather-
stripping; replacement central air conditioners (high efficiency); ceiling, wall, and
floor insulation; duct and pipe insulation; water heater insulation; storm (or thermal)
windows and doors; heat-reflective and heat-absorbing windows and doors; load manage-
ment devices; clock thermostats; and furnace efficiency modifications, including-
replacement furnaces or boilers (same fuel), furnace replacement burners (oil), flue
opening modifications (gas), and electrical or mechanical ignition systems.

-Renewable Resource Materials covered by the plan are: solar domestic hot water
systems; active solar space heating systems; combined active solar space heating and
solar domestic hot water system; passive solar space heating and cooling systems,
including direct gain glazing systems, indirect gain systems, solaria/sunspace systems,
and window heat gain retardants; wind energy devices; and replacement solar swimming
pool heaters. .

RCS Measures Elipgible for Federal Income Tax Credits under the Energy Tax Act of
1978sare: wall, ceiling, and floor insulation; pipe and duct insulation; water heater
insulation; caulking and weatherstripping; vent dampers; electric ignition systems;
storm or thermal windows and doors; clock thermostats; and solar and wind energy sys-
tems.’ ’ :
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INTRODUCTION

This publication is intended to provide technical assistance
to personnel participating in the Residential Conservation
Service. It consists of two books and the following sub-
parts:
BOOK ONE: INTRODUCTION

PREFACE

THE RESIDENTIAL CONSERVATION SERVICE

TECHNICAL ISSUES

DIAGNOSTIC TOOLS

PRODUCT CERTIFICATION

REFERENCES

BOOK TWO: INSTALLATION PRACTICES

PART A - INSTALLATiON OF LOOSE-FILL THERMAL
INSULATION

PART B - INSTALLATION OF BATTS AND BLANKET
THERMAL INSULATION

PART C - INSTALLATION OF RIGID BOARD THERMAL
INSULATION

PART D - INSTALLATION OF REFLECTIVE INSULATION
PART E - INSTALLATION OF STORM WINDOWS, THERMAL,
WINDOWS, MULTI-GLAZING UNITS, AND STORM AND -
THERMAL DOORS

PART F - INSTALLATION OF INSULATION ON GAS FIRED,
OIL-FIRED, AND ELECTRIC RESISTANCE WATER HEATERS

PART G - INSTALLATION OF REPLACEMENT OIL BURNERS

The publication is designed as a guide for state energy
offices, RCS implementing agencies, participating utilities
- and energy suppliers, and RCS field personnel including
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auditors, installers, and inspectors. For this reason, both
Books One and Two, and the sub-parts associated with energy
conserving measures can be easily separated, reproduced, and
distributed to appropriate parties without losing continuity
of the intended purpose or the rest of the publication.

- Book One serves as a source of detailed specific information
on significant technical issues which are common to the
measures, and it is cross-referenced from the other sub-

parts. Book Two provides detail sufficient for most instal~ =

lations, including both the Final RCS Rule and descriptions
or explanations of each provision where necessary.

In Book Two, a standard convention is used to separate the
Rule requirements from suggested recommendations or notes.
Throughout the sub-parts, the Rule provisions are not in-
dented, as are notes and recommendations. (In the final
version of this publication, the Rule provisions will be
bold-face type.)



I. SCOPE

This practice covers the installation of dry organic {cellu-
losic or wood) and miperal (rock, slag, or glass) fiber
loose-fill thermal insulation on ceilings, attics, floors
and in frame wall cavities, and mineral cellular (perlite or
vermiculite) loose-fill thermal insulation in attic floors
and various masonry wall cavities of existing residential
"buildings of four units or less.

This practice:

Applies only to the installation of dry loose-fill
therinal insulation consisting of organic or mineral
materials by blowing or pouring. It does not

apply to material installed in a wet condition or
where liquid is added at any stage of the instal-

- lation process.

Covers the installation process from pre-instal-
lation procedures through post-installation proce-
dures. It does not cover the production of the
insulation materials, whether such production
takes place in a factory or at the installation
site.

Describes, in general terms, the procedures to
follow so that a safe and effective installation
is assured. It does not describe in detail the
terminology and fundamentals of residential con-
struction, or the codes or regulations that may be
imposed by other federal, state, or local agencies.
A working knowledge of the terminology and funda-
mentals of construction, and applicable codes is
necessary for the proper application of this
standard.

Covers aspects of installation relating to the.
effectiveness, durability, and safety of insulation
in service. It does not address the safety of the
person(s) installing the insulation.

Provides minimum requirements that will help to
ensure the installation of insulation in a safe
and effective manner. Actual conditions in build-
ings vary greatly and in some cases substantial
additional care and precaution may have to be
taken to ensure effective and safe installation.
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Intended to establish a minimum level of performance
for safety and effectiveness. When a manufacturer's
installation instructions regarding specific
requirements that affect safety and effectiveness
result in a.higher level of performance for these

" characteristics, such manufacturer s 1nstallat10n
1nstruct10ns may be used.

Is not 1ntended to supersede the authority of
state and local codes but is instead intended to
establish minimum criteria for safety and effec-
tiveness. When state or local codes specifically
address the substance of provisions .contained
therein, thcy may apply; when state and local
codes do not address t{e substance- of specific
provisions contained therein, thls practice shall
prevail. . '
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II. SIGNIFICANCE

This practice recognizes that effectiveness, safety,
and durability of insulation depend not only on the
quality of the insulating materials, but also on their
proper and workmanlike installation.

Improper installation of insulation may reduce its
thermal effectiveness, cause fire hazards and other
unsafe conditions, and promote the deterloratlon of the
'structure in which it is installed.

Specific hazards that can result from 1mproper
installation include:

Fire caused by‘heat buildup from recessed
lighting fixtures covered by insulation;

Flame spread on exposed flammable vapor
barriers;

Deterioration of wood structures, paint
failures, and corrosion of metal fasteners
and electrical components caused by prolonged
moisture accumulation within building compo-
nents; and

Deterioration or failure of electrical wiring
components and heat buildup caused by overfused
electrical circuits or by exposed metal wire
conductors, when wiring is encapsulated in
thermal insulation.




IIT. DEFINITIONS

Some terms used in describing this practice are as

follows: .
"Approved" - in this publication, means acceptable to

.whatever authority regulates the activity or material
and its use. Such authority is usually a municipal,
state, or federal agency or underwriters' inspection or
rating bureau :

"Conditioned Space" - any space in a residential building
which is served by a heating or cooling system.

"Mlneral Cellular Loose-Fill Thermal Insulating Materials" -
(such as Perlite or Vermiculite)* mineral particulate
material in granular, modular, powdery, or similar form
designed to be installed dry by pouring, blowing, or hand
placement between retaining surfaces or as a covering layer.

"Mineral Fiber Loose-Fill Thermal Insulating Materials" -
(such as Fiberglass or Rock Wool)* insulation composed of
mineral substances such as slag, rock, or glass suitable for
pneumatic or poured application

"Organic Loose-Fill Thermal Insulatlng Materials" -(such as
‘Cellulose or wood fiber)* thermal insulation composed of

chemically treated cellulosic or wood fibers, or any combi-
nation thereof suitable for pneumatic or poured application.

"Unconditioned Space" - any space, oul- =of-doors or in a
residential building, which is not served by a heating or.
cooling system.

"Vapor Barrier" - any material {[as defined in ASTM C755-737]

that has a water vapor permeance [perm] rating of one (1) or
less.

The following materials, upon proper application,
constitute vapor barriers. Asphalt impregnated kraft
paper, aluminum foil, plastic film, and paint and
wallcoverings which are labeled by the manufacturer as
having a perm rating of one (1) or less when applied in
accordance with the manufacturer's instructions.

*The use of a trade name does not connotate recommendation,

but simply indicates commonly recognized generic types of
materlals
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IV. MATERIALS

This practice applies to the installation of loose-fill

. cellulosic or wood fiber, mineral (rock, slag, or

glass) fiber, and mineral cellular (Perlite and Vermicu-
lite) thermal insulation, suitable for pneumatic or

‘poured application. Table 1 gives some of the more

important material characteristics covered under this
practice.

Under the RCS, all loose-fill insulation installed must
meet the applicable DOE material standards for loose-
fill cellulosic or wood fiber thermal insulation,
loose-fill mineral fiber thermal insulation, vermiculite
thermal insunlation, or perlitc thermal insulalion.

Each container of insulation used must bear the marking
"Conforms to DOE Standards.” This marking indicates
that the manufacturer certifies the product meets the
applicable DOE standards. The label does not imply

~that DOE has conducted tests on the material or that

the manufacturer uses an approved quality assurance

 program. -

It is recommended that all insulation materials installed
in residential buildings be tested by a NVLAP accredited
laboratory and have third party certification. (See

Book One, page  for further discussion.)
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TABLE 1. MATERIAL CHARACTERISTICS

Material Type Mineral Fiber Loose-Fill Organic Loose~Fill Hineta;‘Cellular Loose~Fill
Common Name Fiberglass Rock Wool Cellulose Perlite Vermiculite
"R" Valve/Inch¥* 2,2 2,9 3.2 to 3.7 2.5 - 3.7

2.4 - 3.0

Location of

Attics, Ceilings

Application Attics, Ceilings Attic Floors
Attic Floors Attic Floors : '
Frame Wall Cavitizss Frame Wall Cavitles . Masonry Wall Cavities
! ]
Method of ST ol
Application Blown or Poured Blown or Pourei Usually Poured

Fire SaZety:

Physical
Characteristics

Some are noa-comb
per ASIM E 1
b

ustible
36

Combustible per ASTM E 135;
Treated with fire-retzrdaat
chemicals

Non-combustible per ASTM E 136

Fire Safety:

__ Restrictions

None'

Avoid placement nezr heat
sources, even if treated

None

Moisture Absorption <1% 2% 5 - 20% by weight Negligible None
by weight by weight
Density: .
Weight/Volume 0.6 - 1.0 1.5 -"2,5 2.2 - 3.0 lbe:3 2 - 11 4 ~ 10
16/£¢> 1b/:e3 . : 1b/£e3 1b/e3
*Source: U.S. Department of Energy, An Assessment of Thermal Insulatior and Systems for Building Applications,

June 1978.

values.

These "R" Values are common averages; some manufacturers' meterials may exceed these




V. SAFETY PRECAUTIONS

During installation, do not smoke in the attic or any truck
or van used for installation. '

Sparks from cigarettes and other smoking materials, and
discarded matches have ignited flammable materials
(such as vapor barriers and stored materials) in attics.
Sparks that drop into the hopper of insulation blowing
equipment on trucks or vans may be conveyed into attics,
causing fires.

1t is recommended that prior to installing loose-fill
insulation in a building, it be ascertained that all elec-
trical circuits have correct overcurrent protection.

Electrical wires under normal operating current experi-
ence elevated temperatures when surrounded by thermal
insulation. If, because of incorrect overcurrent
protection (over-fused), such surrounded wires are
permitted to carry excessive current, dangerously high
temperatures can be reached. (See Book One, page

for further discussion). :




VI. PRE-INSTALLATION PROCEDURES

GENERAL

Pre-installation inspection is necessary to identify

any potential safety hazards in the building and to
assure that the installation can be performed effectively
and without substantially decreasing the safety or
durability of the structure. Certain precautions and
preliminary steps must be taken so that the installation
can be performed as prescribed in the Installation Pro-
cedures section. : :

ldentify all recessed lighting fixtures (including wiring
compartments and ballasts) furnaces, vents, chimneys, and
other heat-producing devices in all areas where insulation
is to be installed so that adequate clearances from combus-
tible materials and insulation can be provided.

JOIST 3 -
oR : JOIST
RAFTER ‘ OR
. : : RAFTER —
[/ . : !
N e
L
— ] [ ——

\L'CEILINﬁl;j( — |

Box FIXTURE

Figure 1. Recessed and Semi-recessed Lighting Fixtures

Install blocking, such as wood, metal or unfaced mineral
fiber batts around all heat producing devices to permanently
maintain the clearances specified in paragraphs 1.3 through
1.5. 1Install all blocking at least as high as the height of
the finished insulation and in a manner that ensures that
all devices which may require maintenance or servicing
remain accessible after the insulation is installed.
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Install blocking to provide a three-inch minimum clearance
around all recessed lighting fixtures (including associated
wiring compartments and ballasts) and other heat producing
devices not covered in paragraph 1.4. Do not cover these
devices so as to entrap heat or prevent the free circulation
of air unless they are approved for the purpose.

This requirement is based on section 410-66 of the
National Electrical Code (NFPA-70). Recessed lighting
fixtures rely on the free movement of air around and
above them to dissipate the heat generated by the
bulbs, ballasts, and wiring compartments. Even if the
insulation material itself is non-combustible, if it is
installed above or around a recessed lighting fixture,
temperatures within the fixture may become sufficient
to ignite fixture components and surrounding framing
members.

Install blocking around gas-fired appliances to provide the
minimum clearances specified in NFPA-54, the National Fuel -
Gas Code. 1Install blocking around oil-fired appliances to
provide the minimum clearances specified in NFPA-31, Standard
for the Installation of 0Oil Burning Equipment. Install
blocking around masonry chimneys or masonry enclosing a flue
to provide a minimum two-inch (50 mm) clearance from the
outside face of the masonry. Install blocking around vents,
chimney and vent connectors, and chimneys other than masonry
chimneys to provide the minimum clearances specified in
NFPA-211, Standard for Chimneys, Fireplaces, and Vents.

(The applicable provisions of NFPA-54, -31, and -211, are
reproduced in Book Three.)

When installing mineral fiber or mineral cellular insulation
which, in addition to meeting all the requirements specified
in DOE Material Standards, is also non-combustible as defined
in ASTM E 136-79, the blocking and airspaces around vents -
and chimneys need not be provided.

Do not assume that' the material being installed is non-
combustible unless the label specifically states that
the product meets the combustibility requirements of
ASTM E 136-79. :

Inspect areas to be insulated and identify areas of previous
moisture problems such as paint peeling, warping, stains,
fungus growth, rotting, and any excessive corrosion (rust)

on metal fasteners and electrical components. Do not install
insulation in the immediate area of such evidence of pre-
vious moisture problem unless the cause of the problem has
been identified and eliminated.




s

Installing insulation in an area which exposes it to
moisture may contribute to further deterioration of the
structure and loss of effectiveness of the insulation.
Insulation in such areas may ‘prolong exposure of compo-
nents to moisture creating a potential for fungus
growth, rotting, and leaching of boric acid used as a
fire-retardant in some types of loose-fill insulation.
DOE recommends against installing insulation in such
areas, however, the ultimate decision rests with the
homeowner.

Under the RCS program, the homeowner must be informed
of the moisture problem and give written consent in the
contract to proceed with the insulation despite the
unidentified and uncorrected condition.

In evaluating whether or not the cause of an apparent
previous moisture problem has been eliminated and what
steps need to be taken to correct any remaining defi-
ciencies, the type of moisture problem needs to be
identified. The three primary types are rainwater
leakage, leaking or burst pipe, and condensation. For
specifics in identifying moisture problems, see Book
One, p. .

If it is determined that remedial action is not feasible,
too costly, or simply not desired by the homeowner, no
insulation should be installed in the immediate area of
the moisture damage. Immediate area is defined as the

stud or joist space(s) in which prlor moisture problems
were observed

Block all openings in ceilings, floors, and 'sidewalls through
which the insulating material may escape. Seal all wall
cavities which open into a basement or crawl space before
wall insulation is installed.

It is especially important to ensure that all wall
cavities are sealed properly in homes of a balloon

frame construction since open ended cavities are inherent
in this type of de81gn

s

“

A
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Figure 2. Balloon Framing

WALLS

For buildings located in Zone I of Figure 3, provide a vapor
barrier on the interior surface of -all walls to be insulated
in bathrooms and unvented kitchens and laundry areas. Caulk
or seal all major cracks on the interior face of exterior -
walls of these rooms including joints between the floor and
wall (except where impractical because of carpeting), between
‘'wall and ceiling, at joints around window frames, and arouhd
-wall penetrations for electrical services (outlets and
switches) and plumbing stacks, and heating and air-conditﬂgn-
ing ducts. These openings provide a major access for moisture
transport into wall cavities. - A
Examples of appropriate vapor barrier materials are:
given on page ' '

It is recommended that a vapor barrier and caulking,

such as described in this section, also be provided on
all walls to be insulated in bathrooms and unvented
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Figu‘re 3. Condensation Zones in the United States

ASHRAE HANDEOOK AND PRODUCT DIRECTORY - 1977 FUNDAMENTALS, Page 20.9

180



kitchens and laundry areas in buildings in Zone II of
Figure 3.

. The above requirements for moisture control are
minimum. requirements needed to prevent long term
moisture damage. Homes which are characterized by
one or more of the following conditions ‘are more
likely to experience excessive moisture accumulation
which can be corrected by application of a vapor
barrier and caulking as described above and/or
additional venting of the wall cavity from the
exterior or additional ventilation of the occupied
space: - :

a. ,Homes with an area of less than 800 square
‘ "~ feet (75 square meters);

b. Hpmes with less than 250 équare feet (23
square meters) per occupant;

c. Homes with tight wall and ceiling construction
and weatherstripped windows and doors;

d. Electrically heated homes or homes with a
heating system which uses outside combustion
air; and

'e. ~ Homes that are humidified during the winter.

These homes are more likely to experience moisture
accumulation either because they have reduced air
exchange rates (c,d), have lower surface areas per
person through which moisture can dissipate (a,b),
or are humidified beyond the capability of the
structure to dissipate the moisture being introduced
-artificially (e). ’

A relative humidity indicator may be installed to
monitor the humidity level and determine when excessive
moisture accumulation is likely to occur. Additional
information on the use of a humidity indicator is
described in Book One, page . /

/
/
a

. o
Frequent occurence of condensation on double-glazed

window panes is another indication of excessive indoor
- humidity. :

Further information on condensation and moisture problems .
can be found in Book One under Moisture Protection.
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ATTICS AND CEILINGS

Identify and measure ventilation area in attics. Do not
install insulation in attics unless ventilation openings in
attic areas conform te one of the following requirements:

§t mz) minimum of free ventilation area per 150
(15 m ) of attic floor area, if no vapor barrler
ex1sts in the attic;

(0 } m minimum of free ventilation area per 300
(30 m”) of attic floor area if a vapor barrler ‘does
ex1st

ft m2) minimum of free ventilation area per 300
(30 m ) of attic floor space if at least 50 percent

of the required ventilating area is provided with fixed
ventilation located in the upper portion of the space
to be ventilated [alL least three feet (900 mm) above
eave or soffit vents] with the remainder of the required
ventilation provided by eave or soffit vents, if no
vapor barrier exists.

If the free ventilation area of louvers is not known,.
assume that it is half of the area of the ventilation
opening and increase the opening accordingly. Many louvers
have their free ventilation area stamped on their frames.

Ensure that all ventilation openings have suitable louvers
or screens to prevent rain or snow from entering the attic.

Adequate attic ventilation is necessary to carry to the
outdoors any moisture that enters the attic from the
house. More ventilation area needs to be provided in
homes which do not have a vapor barrier on the attic

. floor or ceiling surface which has no vapor barrier
because more moisture can be transmitted through a
ceiling, both summer and winter. Where the location of
attic vents is such that efficient air currents for
ventilation will result, the ventilation requirements
can be lower even where no vapor barrier exists.

For buildings located in Zone I of Figure 3, if there is no
existing insulation or if existing insulation is to be
removed, provide a vapor barrier membrane on the upper
surface of the ceiling material. Never install a vapor
barrier on top of ex1st1ng insulation, as the vapor barrier
may trap moisture in the insulation and construction mem-
bers. This may promote deterioration of the structure, and
may result in reduced resistance (R-value) for the insulation.
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For buildings in Zones I and II of Figure 3, where
there is existing ceiling insulation and no vapor
barrier, it is recommended that a vapor barrier such as
paints and wall coverings which are labeled by the
manufacturer as having a perm rating of one (1) or less
and are applied in.strict accordance with the manufac-
turer's instructions be installed on the interior
ceiling surface of bathrooms and unvented kitchens and
laundry areas. It is also recommended that all cracks
and penetrations on the interior ceiling surface of
these rooms (such as around lighting fixtures and at
wall and ceiling joints) be caulked.

Examples of appropriate vapor barrier materials are given on
page ___ . ‘

The above requirements for ventilation and moisture
control are minimum requirements needed to prevent long
term moisture damage. Refer to the note under Walls
above and Book One, page - for additional information
and steps to be taken to control moisture damage.

Install permanent blocking around attic trap doors and
bathroom, kitchen, and laundry vents which open into the
attic, if the level to which the insulation will be installed
exceeds their height. Ensure that the blocking is installed
around venl openings in a manner that cnables the free
movement of air through the vent into the attic.

The venting of bathroom and kitchen air into the attic

is an undesirable building practice because it introduces
excessive moisture into the attic which may condense

when exposed to the cooler temperatures there. The
potential for condensation is further increased as
insulation is added because the insulation reduces the
rate of flow of heat from the living area to the attic,
causing attic temperatures to be even lower. It is
therefore recommended that these vents as well as _
clothes dryer vents which open into the attic be extended
to allow venting outside.
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WEATHERSTRIPPING

- CELING

LOOSE-FILL

CEILING INSULAT | ON

JOIST

Figure 4. Blocking Around Trap Doors and Vents

Cover all bathroom and kitchen vent openings in the attic
with temporary blockings prior to the installation of insula-
tion to assure that no insulation material falls into the
vents.

Install permanent blocking to restrain loose-fill insulation
from clogging soffit vents and restricting attic ventilation.
Install blocking so as to ensure free movement of air through

goffit vents into the attic. Methods of blocking are shown
elow. : ~
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AIR FLOW =

(a)

LOOSE-FILL
INSULATION.

.#i;ijn

Using rigid blocking (b) Using batt insulation

Figure 5. Preventing Blockage of Soffit Vents

It is recommended that all penetrations around vertical
chases extending into attics be sealed. Where the
chase holds a chimney or pre-fabricated flue, the
material used to block or seal the opening must be non-
combustible in conformance with ASTM E-136. The condi-
tions are shown on Figure 6 below.

.
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VII. INSTALLATION PROCEDURES

GENERAL

Do not install insulafion unless the pre-installation proce-
dures have been carried out and any defects which were
identified were corrected and their causes eliminated.

This is necessary for safe and effective installations.
Specific reasons for this are discussed in the previous
section on Pre-installation Procedures. ‘

Structural damage can be caused by excessive pressures
during the installation or can result from installing
insulation in constructions.too weak to support the imposed
load. Install insulation only so as not to cause any of the
following conditions:

° Separation of finish materials from joists or
studs. ‘ '

° Cracking of materials or opening of joints between
‘boards. ‘ :

° Deflection of more than 1/200 of the joist or stud
spacing.

The following table, which is based on tests and
other data submitted by gypsum board manufacturers,
may be used to determine whether a gypsum board ‘
surface is likely to exceed the maximum allowable
deflection specified above. Actual deflection or
other failure in service depends on various factors
such as: : :

‘® .Whether the gypsum board is installed with.
its long side parallel or at right angles to
the joists. ~ ' ;

® Relative humidity.

e Temperature conditions.
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TABLE 1. MAXIMUM SUGGESTED LOADS

(1) ' (2) (3)
Gypsum board . Frame Suggested
ceiling thickness spacing ‘ " load*
1/2 in. 24 in. o.c 1.3 psf
1/2 in. 16 in. o.c 2.2 psft
5/8 in. 24 in. o.c 2.2 pst

*Includes the weight of both the new and any existing
insulation.

Handle all insulation material in accordance with manufac-
turer's instructions and keep it dry and free of extraneous
materials.

This protects the physical condition and thermal
effectiveness of the insulation.

For pneumatic installation use only equipment compatible
with the insulation material and operate the equipment in
accordance with the manufacturer's instructions.

Insulation materials derive their insulating character-
istics from the air spaces which are created in the
material. Each insulation manufacturer identifies on
the product label the density at which the material
should be installed to maximize the thermal insulating
characteristics of that particular material. The
density at which the material is installed 'is determined
by the air flow rate of the installation equipment., Tt
is therefore important to use equipment which is '
compatible with the type of material being installed

and to operate the equipment in accordance with the
manufacturer's instructions. The installation equipment
should always be set to deliver the insulation at the
density specified by the insulation manufacturer.

Install insulation so that it will not be in contact with
the ground or moist areas.

This ensures that insulation does not become wet, lose
its thermal effectiveness, or promote fungus growth.

Install insulation only between conditioned interior living

areas and unconditioned spaces (such as unheated attics,
basements, garages, utility rooms, and the outdoors).
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Insulation between separately conditioned living areas
is not recommended because the temperature differential
between these spaces is insufficient to offset the cost
of the insulation. Partitions between conditioned
spaces are sometimes insulated to decrease sound (acous-
tic) transfer. However, such applications do not
conserve energy.

WALLS

Do not fill wall cavities which themselves are air ducts for
_heating, ventilation, and/or cooling systemr.

Locate and open entry holes in walls (if required) to permit
the complete filling of wall cavities.

A minimum of two openings per floor per stud space is
recommended. .The lower port should be no further than
4 feet from the bottom of the wall and the upper port
no further than 1-1/2 feet from the top of the wall.
The number of holes required is based on the density of
the material and its capability to flow within the wall
during application. Follow the material manufacturer's
recommendations for the number and location of entry
holes. Points of entry in a typical wall are shown in

- Figures 8, 9, and 10. Some construction types may not
require the drilling of entry holes to gain access to
every cavity. It may be possible to gain access through
eaves or overhang panels. In balloon construction,
access may be gained from the attic. _

After the entry holes have been opened, use them to check
the wall cavity for fire stops and other obstructions which
will necessitate additional entry holes to assure complete
filling of the cavity.

One method of probing the cavity is to insert a stiff
piece of wire or plumb line to determine the location
of internal obstructions.

With the exception of spaces identified in the Pre-instal- A
lation inspection, completely fill wall cavities in accordance
with the insulation manufacturer's recommendations.

Follow the manufacturer's recommendations for air
pressure and density. Keep a record of ‘the number of
bags used to ensure the installed insulation conforms
to the manufacturer's recommended coverage shown on the
material label.
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Close all entry holes in a workmanlike manner using materials
compatible with the original materials. Do not close entry
holes in sheathing which is covered by an exterior brick
veneer or siding.

It is not necessary to seal entry holes in sheathing if
the exterior finish will protect the area from water
leakage. 1t is, in fact, desirable to leave these open
to enable additional ventilation of the cavity ensuring
that no moisture accumulation occurs.

ATTICS AND CEILINGS

For pneumatic installation in ceiling areas, use the least
air pressure meeting the manufacturer's instructions.

Follow the manufacturer's instructions for spread rate
and install the insulation to a uniform depth at the
recommended installed settled density for the R-value
to be installed. The correct density and application
rate is shown on the bag label. Keep a record of the
number of bags used to ensure the installed insulation
conforms to the manufacturer's recommended coverage
shown on the material label.

Do not blow insulation into electrical devices or into vents
which open into the attic or areas that have been blocked
off during the pre-installation procedures.

Fit the attic side of trap doors or panels with insulation
batt (or equivalent material) except where prevented by a
retractable ladder.

Secure the insulation in place using staples or other
appropriate fasteners. Insulation may be installed to
the exterior or trap doors which have retractable
ladders mounted on their interior. If the insulation
‘is installed to the exterior of the trap door, a finish
material (such as gypsum board) should be provided for
both aesthetic reasons and to protect the insulation.
Weatherstripping should be installed along the contact
edge between the access panel and frame to reduce
infiltration losses in this area.
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VIII. POST-INSTALLATION PROCEDURES

Inspect the coverage and depth of the insulation. Fill all -
"pockets" and voids in the insulation. Level insulation in
a manner which will not damage wiring or any other items.

Ensure that the quantity of insulation specified on the
bag label to provide the desired R-value for the area
to be insulated has been installed. The depth or
thickness of the insulation should conform to the
information on the bag label.

Turn off electric power and clear all electric wall outlet
boxes and switch boxes of any insulation material.

Electric power shut-down is essential to prevent a
potentially dangerous electric shock hazard during the
cleaning operation. It is necessary to clear electric
boxes to protect the building against possible ignition
of materials in the proximity of electrical contacts
and to prevent the corrosion of electrical components
in contact with chemicals used as fire retardants in
certain types of insulation.

Remove all temporary blockings which were installed over .
vent openings in attics.

Temporary blockings are those that were provided
during the pré-installation procedures over bathroom,
kitchen, and laundry vents which open into the attic.

Do not remove any of the blockings that were installed
to permanently prevent insulation inundation in vents,
heat producing devices, and other areas specified in
this practice.
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IX. CERTIFICATION REQUIREMENTS

Contractors and Installers are responsible, upon completion
of each installation @f insulation under the RCS, to complete
in. triplicate a "Certification of Insulation” form which
contains all of the information shown on the sample in
Flgure 12.

Because a certificate, such as shown in Figure 12, will
ensure that a record of the installation remains avail-
able to the homeowner for personal verification, for
reference in the consideration of additional energy
conserv1ng measures, and for confirmation of energy
conserving installations during future sales of the
house, it is recommended that the certificate be provided
whether or not the installation is done under the KRCS.
To the degree that the certificate provides assurance
.that the installation was completed in accordance with
the information on the certificate, the certificate
will provide confidence in the installation.

The "Certification of Installation" must be distributed and
posted as follows:

'3 One copy must be permanently affixed to the struc-
ture in an accessible but inconspicuous location -
along with a copy of the R-value chart from the
label on the material bag;

° One copy must be submitted to the homeowner or
building occupant; and

) One copy must be retained for a period of five
years by the agency responsible for the 1nsta1-
lation.
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PART I - GENERAL

/ ADDRESS OF RESIDENCE:

DATE Of.INSTALLATION COMPLETION:

-NAME AND ADDRESS OF CONTRACTOR:

PART II - AREAS INSULATED

FLOORS ( sq. ft.)

WALLS»( sq. ft.) CEILINGS ( sq. ft.)
TYPE OF INSULATION: TYPE OF INSULATION: TYPE OF INSULATION::
MANUFACTURER:  MANUFACTURER: MANUFACTURER:
'R VALUE AMOUNT R VALUE AMOUNT R VALUE AMOUNT
INSTALLED INSTALLED INSTALLED 'INSTALLED INSTALLED INSTALLED
PART -1I1 -~ CERTIFICATION
I, ' ' certify that the residence identified in PART I was insulated

(PRINT NAME)

as specified in PART II and the installation was conducted in conformance to applicable

codes, standards, and regulations.

Authorized Signature

Figufe 12 Certification of Insulation




Consumer Information Sheets

Prepared by

Intermountain Rural Electric Association
Littleton, Colorado
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ENERGY CONSERVATION BULLETIN 1.1.1

Buying Insulation

Intermountain Rural Electric Ass.ociati(‘m 303 794 1535

2100 West Littleton Blvd

Littleton, Colo 80160

Insulating Materials

Insulation is made from various materials. There is no one type that is best for all applications. They vary according to
quality, thermal resistance (‘'R value), safety features, dimensions, and where and how they are applied. When
choosing materials, these factors should be considered. Described below are the most common materials:

Mineral Fiber — This is made from mineral substances
such as rock, slag or glass. and is processed from a moltéen
state in® a fibrous form. Most commonly known as ‘‘glass
fiber'’ (fiber glass) or ‘“rock wool,”’ it comes as blankets
(rolls or batts) or loose fill. Rock wool can also be blown in
place. - /

Cellulose Fiber — This generally comes in loose fill form,
and is made from recycled paper or paper stock that has
been defibered. It should be treated for fire resistance and
other conditions by the manufacturer. It can be poured or
blown in place.

Expanded Materials — These include vermiculite and
perlite, and they usually come as loose fill. They can be
poured into odd-shaped spots or smaller areas. Sometimes,

this is a more expensive insulating matérial, for a given

*R’" value, than other types. . .

Foamed Plastic — As polystyrene, polyurethane and urea
formaldehyde. these are preformed into boards or blown
(foamed) into wall cavities by contractors. Foam insulation
can vary considerably in its final properties depending on
the operator's skill, how various reactants are mixed, and
the time allowed for ‘‘curing.’” Foams possess other
properties which may affect their long-term insulating

‘value. such as moisture retention, shrinkage, spontaneous

decomposition, and vermin resistancé. Foams also burn,
producing smoke and poisonous gases such as carbon
monoxide. These hazards can be reduced by following the
recommended installation procedures for each type of
foam. Foam that is properly installed will have a higher
insulating value but may be relatively expensive.

Types Of Insulation

Several kinds of insulation are available to homeowners.
Kinds that are easily installed by the do-it-yourselfer are
batts, blankets, and loose fill. Foamed-in plastic is usually
installed by a contractor because special equipment is used.
If your house has a flat roof or a mansard roof, or if your attic
or basement area is otherwise restricted, installation will be
difficult and you may need to hire a contractor.

BLANKETS — glass fiber, rock wool

Where they're used to Insulate:

unfinished attic floor

. unfinished attic rafters

underside of floors

® best suited for standard joist or rafter spacing of 16"
24", and space between joists relatively free of obstruc-
tions

& cut in sections 15" or 23’ wide, 1
be cut to length by the installer

to 7' thick in rolls to

e with or without a vapor barrier backing

* a little more difficult to handle than batts because of size’

* fire r;:sista.n't. moisture resistant .

® Most batts and blankets have an attached vapor barrier
on one side. Many are totally enclosed. with a vapor bar-

rier on one side and a vapor permeable material on the
other.
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LOOSE FILL (poured-in) — glass fiber. rock wool. cellulasic
fiber, vermiculite,
. perlite

Where it’s used to Insulate:
unfinished attic floor '

® vapor barrier bought and appliéd~ separately
® best suited for non-standard or irregulat joist spacing or
when space between joists has many obstructions

- @ plass fiber and rock wool are fire resistant. and moisture

resistant

o celulosic fiber chemically treated to be fire resistant and
moisturc resistant; treatment not yet proven to be heat
resistant. may break down in a hot attic; check to be sure
that bags indicatc material meéts Federal Spevifications.
If they do, they'll be clearly labelled. '

e ccliulosic fiber has about 30% more insulation value than
rack wool for the same installed thickness (this can be im-

- portant.in walls or under attic floors).

o vermiculite is significantly more expcnswe but can be
poured into smaller arcas.

¢ vermiculite and perlite have about the same insulating
value. ' '

s all arc casy to install,




1.1.2

LOOSE FILL [blown-in) — glass fiber, rock wool, cellulosic BATTS — glass fiber, rock wool
fiber .

Where they’re used to insulate:
Where it's used to insulate
unfinished attic floor
finished attic floor
finished frame walls

unfinished attic floor
unfinished attic rafters
undcrside of floors

undcrside of floors

® vapor barrier bought separately

¢ same physical properties as poured-in loose fill.

e Because it consists of smaller tufts, cellulosic fiber gets
into small nooks and corners more consistently than rock
wool or glass fiber when blown into closed spaces such
a3 walls or joiat apaces.

e When any of these materials are blown into a closed
space enough must be blown in to fill the whole ‘space.

o Loose fill which is blown into walls or other inaccessible
areas should be installed by a contractor.

RIGID BOARD — extruded pdlystyrene bead board
{expanded polystyrene) urethane board, glass fiber

Where it's used to Insulate: T

“bascment wall

NOTE: Polystyrene and urethane rigid board insulation

should only be installed by a contractor. They must

be covered with ¥2°' gypsum wallboard to assure

fire safety.

® cxtruded polystyrene and urethane are their own vapor
barriers, bead board and glass fiber are not.

© high insulating value for relatively small thicknesses,
particularly urecthane.

® 2 or 4 feet wide by 8 feet long

s variety of thicknesses from %' to 4°

¢ They usually have a higher R valuc per inch of
“thickness than rolls or batts, and arc used as external
sheathing and perimeter insulation around foundations,
and in new construction in side walls because they give
the maximum “‘R' value for the space. Local fire
regulations may prohibit certain types of board
insulation, or require that others be fitted by a
contractor — ask about this hefore buying. '

* best suited for standard joist or rafter spacing of 16" or

24", and space between joists relatively free of
obstructions ' -

® cut in sections 15" or 23"’ wide, 1"’ to 7"" thick, 4’ or 8"

long

e with or without a vapor barrier backing — if you need

one and can't get it, buy polycthylenc caccpt that to be
used to insulate the underside of floors

* easy to handle because of relatively small size
® use will result in more waste from trimming sections

. than use of blankets

¢ fire resistant, moisture resistant

FOAMED IN PLACE — unreaformaldehyde
Where it's used to insulate:

finished frame walls
unfinished attic floor

* muisture resisiant, fire reslstant

¢ may have higher insqlating \"alu,e,‘than_blown-in.'v 4

- matcrials -

® morc cxpensive than blown-in materials’

* quality of application to date has been very inconsistent
— choose a qualified contractor.who will guarantee his
work.

Blankets, batts, and pouring insulation can be bought
from building supply dealers and home centers. Blowing
insulation is supplicd by the insulation contractor who
installs it.
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ENERGY CONSERVATION BULLETIN 1.2.1

"How To Insulate

Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd

Littleton, Colo 80160

Where To Insulate

The diagram shows where insulation goes. The numbers
on it are keyed to the list below:

1. Ceilings with cold spaces above.’

2. Exterior walls. The short walls of a split-level house .-
(2A) should not be neglected. Walls between living space
and unheated garages or storage rooms should be
insulated, too. Walls that are enclosed on both sides can
be insulated only by an insulation contractor,

3. Floors above cold spaces — vented crawl spaces.
garages, open porches, and any portion of a floor in a room
that is cantilevered beyond the wall below (3A).

Ak j'u .
OE®)

Insulate attic living space .as indicated in the diagram
above:
1. Between ‘‘collar beams.”

2. Between sloping rafters. Be sure to leave an air space
for ventilation between the insulation and the roof deck
(sclect insulation thickness accordingly).

3. Between the studs of ‘"knee walls.””

4. Between the joists .of the floor outside the living
space.

S. Dormer walls.

6. Dormer ccilings.

Tools Tq,D‘o The Job Right

Sharp knifc to cut blankets and batts. A serrated-cdge
kitchen knife works well.

Straighf edge to cut along - a rigid metal rule or a short
lenth of board.

- Measuring tape if you don’t use a metal rule as a straight
edge.

Rake, or other tool, to push or pull blankets to the eaves
edge if there isn’t much headroom.

Walk boards — several pieces of % inch utility-grade
plywood, 12 to 16 inches wide and 4 feet long, or
something similar. If you step on the top ceiling surface,
your foot will plunge right through — so use walk boards.

Portable light, such as a mechanic’s trouble light or a
clamp-on photographic light. :An extension cord, too.

Staple gun for applying wall insulation. It can be rented.

Precautions To Take

Treat clectrical wiring with care. Don’t try to pull it or
bend it out of the way. '

Even in the cleanest of homes, attics tend to be dusty.
Wear old clothes.

Insulations fibers can cause temporary skm irritation, so
wear work gloves and loose-fitting clothes, including a
long-slceved shirt,

Be wary of nails that stick through the roof sheathing
above vour hcad.

Don't smoke in the attic.

Provide good lighting

Don’t place insulation near electrical light fixtures, a
furnace, or similar heat-producing device. Extreme heat,
even without a flame, can ignice some insulation.
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ENERGY CONSERVATION BULLETIN 1.2A.1
How To Insulate (Attic)

Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd " Littleton, Colo 80160

Three different types of insulation are appropriate for —IF USING BATT/BLANKET TYPE:
attic work:
® the differences between glass and mineral fiber.are
are not large. Glass fiber is easier to handle and may
fill the space more effectively than some mineral fiber

BATT TYPE: slabs of lightweight glass or mineral fibre. . batts.”On the other hand, mineral fiber tends to have
Available with or without a vapor barrier on one side. a higher R-value per inch. Make your choice
. : accordingly. ‘

' - —IF USING LOOSE FILL TYPE:
BLANKET TYPE:. identical to batt type, except sold in _ ‘
continuous rolls. ® glass and mineral fiber are fife and moisture
resistant. ) .
e cellulose fiber has a higher insulation value for a
. given thickness. It is made from recycled newsprint,
LOOSE FILL: a variety of loose materials made up of small and as such reduces waste in other areas. It is less
particles ranging in texture from granular to fluffy. prone to undesirable settling than other loose fill
insulations. It is treated with a fire retardant, though
some formulations may not last the lifetime of the
insulation. The insulation does absorb water, and
therefore should not be used where water can come in
direct contact with the insulation.
* loose polystyrene has the hest moisture resistance of
the loose fills, but can increase.the fire hazard. The

—BATT/BLANKET TYPES: ' shredded variety will be substantially less expensive
¢ in most circumstances these types are more easily thah the beads.
handled and applied than loose fill, : ’ ® Vermiculite is quite expensive per unit of R-value,
¢ they are pre-manufacturéd, with the quality assured. relative to other types. Even the water resistant
¢ they are the most suitable insulation materials for variety will absorb moisture and possibly cause
vertical surfaces in the attic (though rigid insulation problems. It does have a very high fire resistance.

- could also be used) ¢ Wood shavings are suitable for ceiling use only. If
they can be installed with an attached vapor barrier lucally produc¢ed and trcated i glve fire resistaice,
if desired shavings may represent good value. The same

® the cost per unit of R-value is generally higher than moisture considerations apply as with cellulose fibre.

- for loose fill. . : * Wood wool may be used if available locally at

¢ the choice between batt and blanket types will depend competitive prices. Purchase it only if it has been
upon the particular job to be done. Blanket insulation treated with fire retardant. If moisture is likely to be a
is often more awkward to install. problem, use a moisture resistant insulation.

. ¢ If you are using loose fill insulation and plan to pour it
—LOOSE FILL TYPES: into place, make sure you purchase the ‘‘pouring’’
' type. The ‘‘blowing’’ type must be blown in by a
® best suited for non-standard or irregular joist spacing special machine, unless stated differently by the
or when space between joists has many obstructions. manufacturer.
Gets into small areas. ‘

® loose fill generally costs less per unit of R-value than Choose the insulating material best for your job. If 2 or
batts or blankets. more materials seem appropriate, decide on the basis of

¢ if a vapor barrier is desired, it must be applied price! Finally, decide what.R-value you are going to install

separately from the insulation. (if you.haven't already).

- 202




1.2A.2

Installing Attic Insulation

n
Y

|

If your attic is large cnough to work in, but there is no
access hole, vou should probably cut onc. This will allow = Al -
you todo a good job ata reasonable cost. Cut the hole in an E__
out of the way place (such as a cupboard), making sure
that no structural supports are damaged. 1R 4

Tools Required

—temporary lighting

—temporary flooring

—if you are installing a vapour barrier,

—a roll of good guality tape, compatible with the barrier
you arc using

—hcavy duty staple gun (you should be able to rent this)
and staples; alternatively a hammer and tacks .

— heavy duty shears or linoleum knife " 1) Install temporary lighting and flooring. Keep insulation

— rake or some tool to manoeuvre insulation into place wrapped until you arc ready to install it. If possible.
around eaves when there isn't enough headroom. unwrap batts and blankcts in the attic, since they

: expand and become less manageable after opening.

Safety

1) Providc good lighting
—2) Lay boards down over the tops of the joists or trusses to
form a walkway (the cciling below won't support your
wcight).
J) If roofing nails protrude through the roof above. be
carcful! You may want to wcar a hard hat. .
4) If you usc glass or mincral fibre, wear gloves and a

o

breathing mask, and keep the material wrapped until '
your are ready to put it in place. ‘

S) Locate alt clectrical wiring in your attic, and then avoid 2) Check for leaks in the roof — wetness or wiiter stains. I
all unnceessary contact with it. . - there are any. repair them fiest.
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1.2A.3

\ — In a case where there is no existing vapor barrier, but
g insulation is present, a barrier should never be placed
on top of -the existing insulation. Under some cir-
cumstances, it may be necessary to, lift the insulation
and put a barrier under it. However, if you have been
having no moisture problems to date, if. you are
conscientious in sealing air leaks through the ceiling,
and if humidity levels in the house are reasonable —
- then no problems should result from adding more
insulation without any vapor barrier. Additional moisture
protection can be achieved by painting the lower. side of
the ceiling with two coats of oil-based paint or a single coat
of spar varnish.
If you do not add a barrier, it is probably worthwhile to

- check the attic after a cold snap in January or Febraury.
- Some frost buildup is to be expected, but if it is
particularly heavy, you should work harder at scaling air

leaks into the attic! -

3) Check also for any obvious air leaks into the attic from
inside the house. Seal all places where pipes or wires
(careful!) penetrate the attic floor. Similarly, seal
around ceiling light fixtures, the tops of inside walls,
chimneys, hatches, and so on. Caulking, oakum, and
polyethylene scraps are recommended, though poly-
cthylicne should be kept away from any direct source of -
heat such as a light fixture. It is especially important to
ensure that no exhaust fans discharge into the attic. If
.they discharge to the outside, make sure the exhaust
vent is not directly below the eave vents,

4) If you have done your best to cut down air leakage into
the attic, and moisture problems persist, you may have
to install additional ventilation. In most cases. this "
should not be necessary.

5) EXISTING INSULATION: make sure it is dry and in

- reasonablé- condition. Many old houses will have
unusual insulation types, such as seaweed, wood
shavings, or old newspapers. Whatever-the kind, if it
is. wet, remove it altogether. Before adding new
insulation, locate and eliminate the source of moisture.

6) VAPOR BARRIER

—1If there is an existing vapor barrier, your job will be
casy. Patch any obvious breaks in it, then proceed with
the insulation. If you arc using batts, try to get the
**friction fit'' type with no attached barrier. If you can
only get the built-in vapor barrier type, then place the
barrier on the upper side and slash it with a knife to
allow air to pass.

— If there is no existing vapor barrier and no existing
insulation, install a barrier as outlined below.
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7) INSTALLATION OF VAPOUR BARRIER (if fequired)

— The polycthylene should be cut into long strips about 4
inches wider than the joist spaces.

— Bcing carcful to get right to the edges, the sheet should
be laid down as shown. It should be stapled to the extent
necessary to kecp it from moving during installation of
the insulation.

p—" }b——  ——
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NOTE: The polyethylene should not be slung over the
joists, as this could trap moisture be(wgen the
plastic and the wood - an undesirable situation!

— Scams should be overlapped about 6'" and, for optimal
coverage, taped as well.
— Any-obstruction in the attic, such as wooden braces or_

clectrical wires (careful!) will require cuts in the barrier. .

Scal these as much as possible with tape and small
pieces of polyethylene.

8) INSTALLATION OF THE INSULATION

Dcpending upon the type of insulation you are using,
you should follow the directions given in EITHER A OR B,

1.2A4

A: BLANKET OR BATT INSTALLATION

-— blanket type insulation is applied in basically the same
way as the batt type to be described below. It may be
precut with scissors, or cut on the spot. Start at one end
of the attic, and unroll!

— batt type insulation is simply pressed into place
between the floor joists. If you purchased the correct
width, it will fit snugly. No stapling in place is
nccessary.

[/

S
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— if using a bat with attached vapor barrier, the barrier
should be on the side towards the living area. Any tears
in the barrier should be sealed with tape. Do not put this
kind of insulation on top of existing insulation,

—-batts should not block the venting, but otherwise

. -should extend as far as possible towards the eave.
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1.2A.5

If the fixture does not touch any of the joists, and if any
heat build-up could escape readily into the room below,
you might consider building a box of plywood around the
fixture. Line the inside of the box on all surfaces with
gypsum board, leaving an air space all around the fixture.
The box should then be insulated normally. Only
undertake such a project if you are certaln no problems will -
arise. :

— butt the ends of different batts together as tightly as
possible. o :

— insulate tightly around cross. bracing using diagonal
cutting as illustrated. If. possible, avoid cutting the
vapor barrier. . o :

YAPOR.
ANYWECY  PBARRIER

— e
———

o }

— do not insulate any closer than 3" from any recessed
light fixtures or other heat sourceés such as an exhaust
fan motor. Heat build up could lead to'a fire hazard. On
the other hand, the fixture will continue to be a major
heat loss and possibly a moisture problem. The best
solution is to eliminate the fixture if at all possible. If
not, at least caulk any obvious openings with a heat

resistant caulking compound.
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— insulate around the chimney with non-combustible
materials. Unfaced glass or mineral fibre is finc.

— if you are installing more than a single layer of
insulation and the first fills the joist space entirely,
Jay the second at right angles to the first. The second
of course, should not have a vapor barrier.

finally, don't forget to: insulatc and weatherstrip the
hatch into your attic!



8: LOOSE FILL INSULATION

— loose fill insulation is simply pourcd in on top of the
vapor barrier.’ It is levelled off with a board or garden
rake, as illustrated. If you are adding insulation to a
depth greater than the height of the joists. the extra
thickness makes levelling a bit difficult — but it will be
worth.it.

1.2A.6

If the fixture does not touch any of the joists, and if any
heat build-up could escape readily into the.room below. you
might consider building a box of plywood around the fixture.
Line the inside of the box on all surfaces with gypsum board,
leaving an air space all around the fixture. The box should
then be insulated normally. Only undertake such a project
if you are certain no promblems will arise. '

'

VAPOR BARRIER LYWL

a heat rcsistant caulking compound.

— pour it to fill all nooks and crannies, but do not cover
- recessed light fixtures or exhaust fan motors. Heat
buildup could beccome a problem. The insulation should
be kept away from the fixture,-either by using a batt or

- some 'wood framing as shown. The fixture will continue
to be a major heat los: and possibly a moisture problem.
The best solution is to climinate the fixture if at all
possible. If not, at least caulk any obvious openings with

' — at the caves. caution must be taken to keep the

insulation from blocking the ventilation and/or
disappearing into the eave space. Batt. insulation or a

wood baffle may be used.
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1.2A.7
Complications: The 1 1/2 And -

2 Story House Option A

a) outer attic floor
' b) the so-called ‘“‘knee-wall’"

¢) short section of rafters
d) attic ceiling )
€) cnd walls of attic room

<

/ 2 o //// ‘v
%/ ///////7////////

These buildings can be difficult! Insulation should be Optlon B
- applied in either of two ways in order to create a complete
heat-retaining envelope:

a) -full length or rafters
b) complete end walls of house

\__OPTION B

Method A is the preferred insulation program, since it
cuts down on potential moisture problems. produces a
morc comfortable room (warmer walls), and reduces the
total space to be heated.

If you can get into these spaces to work. vou can
do-it-yourself. Otherwise, a contractor will likcly be
necessary.
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1) Treat the outer attic floor and the attic ceiling
(designated (a) and (d) in figure A. above) exactly as
described for standard, unfinished attics on the previous

pages.
¥ =—HTEE N\ WA\

VAPOR. PAR %
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ey
= if batts with attached vapor barriers are bemg used,
. ——— - then special care should be taken at the joint with the
: e N ) t o / outer attic floor and at the joint with the attic ceiling. An

additional strip of polyethylene should be applied to seal
the joint, as illustrated.
— if there are any electrical outlets (careful!) or plpes in
" the knee wall, then make sure you keep them on the ™
The knee wall (designated (b) in figure A) should be warm side of the vapor barriér and insulation.
treated in much the same way as the unfinished attic floor '
described on the previous pages, making appropriate
allowances for the fact that it stands upright:

— batt insulation should be used in preperence to loose
fill. (for obvious reasons).

e

— rigid foam insulation could theoretically be used ATT 7\
However, in confiped attic spaces, batts are likely to be (@
much more easily handled (and less expensive!).

CEMUNG
— before beginning, any obvious air leaks should be :

SHORT 5E'CT!(_"“
caulked. ~ - IN RAFTERS -
— the vapor barrier should be applied on the warm side

e g
o e eston Al >~
I % |

(

]

_/

The section in the rafters (designated (c) in figure A above)
may be filled right up with insulation if:
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—you currently have no moisture problems,

—you have sealed as many air leaks into the attic space as
" possible,:

— humidity levels in your house are not excessive

If. however, you are unsure about whether or not
moisture in the attic will be a problem, you -should
probably leave some ventilation space between the
insulation and the roof above it. -

Remember to place the vapor barrier on the inward’
side of the insulation, making it nearly continuous with the
barriers above-and below. ’

OTHER Comi)licatiohs

Some houses will have a wall in the attic that adjoins a
heated space. Insulate it as you would knee wall

210
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— Many houses with accessible attics also.have dormer

windows. R '
~—the walls shaded in the illustration may be insulated
with batt insulation, as described for the knee wall. As
always, the vapor barrier should be on the heated side
of the insulation, overlapping at joints and corners.

— the remaining walls and the dormer ceiling are much
more difficult. A contractor may be able to re-insulate it
for you. If you're having a contractor do work on the

- walls anyway, it may be worth your while to have the
dormers dofie at the same time.

— Some houses will have the attic ficored over, even

though it’s not used as living space.’

— you can re-insulate it yourself by lifting the floor boards
and treating it as you would an unfinished attic. )

— you van have a contractor blow loosc insulation through
a few small holes into the sub-floor space, completely
filling.it up. Choose the contractor with care. Before he
begins, calculate the R-value that you expect to achieve,
given the space between the -attic floor and the ceiling
below. Then, check the bags of insulation to be used.
They should indicate what area one bag will cover at the
selected R-value. You and the contractor should then

" agree on the total number of bags to be used. There is
no way of installing a vapor barrier in this case. If one
does not exist, it should be acceptable to install the
insulation if the following conditions are met (even if
there is a vapor barrier, these conditions are worthwhile!):

1) there is no evidence of existing moisture problems
2) humidity sources in the house are reasonable




1.2A.10
" 3) the floor above the insulation will allow air to pass '

1) an effort has been made to plug all air leaks into the ‘ RAFTER
attic from the house below - -
S) the attic is adequately ventilated
When there is no vapor barrier, added protection can : fe @ A
‘be achieved by painting the underside of the ceiling with a ° (’ ' C’OL’LAQ :
coat of spar varnish or two coats of oil based paint. o

— If you expect to finish your attic some day, you may want
to insulate between the rafters instead. Just remember
that the process is somewhat difficult and may create
moisture problems. - Furthermore, until you. actually
start using the attic, you'll be heating a lot of unused
- space. If you choose to doit, the steps to take are briefly
as follows: ‘ 74

—

7 TTTTON

2) Install collar beams between every pair of rafters, as -
illustrated. ,

1) The wall space immediately below-the attic finor must

first be insulated. This will be easy if the floor boards

* can be lifted.” Simply pack the space with batt type
insulation as shown.~

3) If there is already some insulation between the rafters

and between the end wall studs, move it to the back of

" the rafter or stud space, and destroy th vapor
barrier. Next, apply the new insulation (it should be
either glass or mineral fiber ‘‘friction fit'’ batts) as
illustrated. Fmally staple a- continuous polyethylene
vapor barrier to the rafters and studs.

4) Insulation between the collar beams is applied from -
below in much the same way, with a continous .
polyethylene vapor barrier applied last. If, however,
the collar beams were there before this operation and
already been insulated, and if there is access-to the
upper portion, then the space may be re-insulated like
a normal attic.

S) Finally, blocle off- and seal any ventilation mto .your
attic, which is not heatedl :
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There Really Is No Attic

2

LJ

@//Zf/j//i ' //////

A house (or any portion of a house) with a flat roof, a
cathedral ceiling, or some other *‘atticless’’ construction is
likely to be a difficult case, almost certainly requiring the
services of a qualified contractor. Three options are
available: '

CATHED
CEIUN \
Z
PASEMENT—. ;
’ ’ . S~ CRAWL. |-
__SPACE |
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a) If the roof has exposed joists or beams (usually left
exposed for decorative purposes) it may be possible to
close the space in, creating a new ceiling. Framing may
need to be added; then insulation batts; next an
extremely effective vapor barrier, blocking virtually
all air flow; and finally the new ceiling. If there is an
existing vapor barrier, it may_cause problems unless’
it is destroyed or the new barrier below is much more
effective than the original. In all cases, muisture could
cause difficulties in such a project. ) ’

b) The existing space between the ceiling and roof can be

" blown full of loose fill insulation by a contractor. Since
this eliminates any ventilation altogether, it is not
geuerally a recommended practice. for existing homes.
If you do choose this insulation program, make sure air
leaks into the ceiling are sealed and the vapor barrier
is intact. Have the contractor blow in cellulose fiber
{because of its high density) at a density of 3-4 Ibs. per
cubic foot. o

c) Insulation may be added on top of the existing roof.
This option is likely best, 'and is particularly attractive
if -the existing roofing needs replacing. It should,
nevertheless, be undertaken by a qualified roofing
tradesman..

The job can be done in a number of different ways, using

a number of different materials.  However, the most

suitable insulation material is generally extruded

polystyrene. Consult with your roofing contractor

regarding the best approach for your house. !
. i



ENERGY CONSERVATION BULLETIN 1.2B.1

B HOW‘ to Insulate (Walls)

Intermountain Rural Electric Association 303 794 1535

-2100 West Littleton blvd

Littleton Colo 80160

Option A:" Wall Batts
FIGURING HOW MUCH INSULATION YOU'LL NEED

First, calculate the overall area to be covered ~— multiply

. the length by the width. Then adjust this number to allow
for the area taken up by joists or studs. If joists or studs
are 16 inches apart, multiply by .90. If they are 24 inches
apart, multiply by .94. The anwer is the number of square
feet of insulation you'll need. ' :

To insulate a wall, fit the end of a blanket snugly against
the top piece of framing. Working down, staple the flanges
to the sides or the faces of the studs. (With aluminum
foil-faced blankets, staple to the sides to create an air
space, which is necessary for the heat-reflective value of
“the foil to be achieved.) Space the staples about 8 inches
apart. Cut the blanket to fit tightly against the framing at
the bottom. If more than one piece of blanket is used in the
same stud space, butt the ends tightly together. The vapor
barrier must face the side of the wall that is heated in
winter. :

Cracks and very nattrow spaces, such as those around
window frames, should be stuffed by hand with loose
insulation and covered with a vapor barrier.
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To insulate stud spaces that are narrower than normal, cut
the insulation about 1 inch wider than the space to be
filled. Staple the remaining flange, then pull the vapor
barrier on the other side to its stud and staple through the
barrier. A

Walls can be insulated with unfaced blankets andia

. separate vapor barrier, either 2-mil-or-thicker poly-

ethy_lene sheeting or foil-backed gypsum board. Keep
polyethylene taut as you apply it. Staple it.in place.

Install insulation behind pipes and ducts (to Yeep them
warm) and behind electrical boxes. Spaces of this sort
also may be hand-packed with loose insulation. To get
loose wool, pull pieces from a blanket.

DO patch the vapor barrier of wall insulation if it has been

torn, Strip a piece of vapor barrier from 4 scrap section of

blanket or use polyethylene, taping the patch to secure it.
4 .

Ie,—/

DON'T allow gaps, or *‘fishmouths,” at vapor barrier
edges when you are insulating walls. Keep the edges tight
against the studs. - o




Masonry walls, basement walls and the like, are
~ insulated by first fastening 1x2, 2x2, or 2x4 furring strips
in place vertically. They should be placed 16 or 24 inches
from the center of one strip to the center of the next.

. With 1x2 furring, use special ‘‘masonry wall’’ blanket
" insulation. (an unfaced material, of about an R-3 rating,
which should be covered with polyethylene for foil-backed
gypsum board to provide a vapor barrier). With 2x2s or’
2x4s, ‘install R-7 or R-11 blanket insulation as in any other
wall.

e s X )
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Option B:

If your house has a wall space which opens into the attic
and if the space is continuous right down to the foundation
(check it with a weight on a string), then you can simply
pour loose polystyrene (the shredded variety will be cheaper
than the beads) into the wall cavity. Make sure you fill each
stud space right to the top.

Loose Polystyrene

— Some of the spaces are certain to be interrupted by
windows or. some other obstruction. In such a case, it will
be necessary to have the lower portions blown full by a

contractor. The cost of this will be minimal when compared

to the cost of doing an entire house by this method.
— Since it is not possible, by this method, to instail a

vapor barrier, you should endeavour to seal all air leaks.

from the inside of the house into the wall space.

You should also-.be careful not to develop excessive
humidity in the house. Finally, further protection can be
achieved by painting the inside of the wall with spar
varnish, or two coats -of oil-based paint.

— Any partial obstructions in the wall space (wires,
pipes, etc.) can prevent the insulation from completely
filling the cavity. Any ‘‘jam-ups’’ around these barriers
can generally be loosened by beating on the inside wall at
the appropriate point! In many cases, it is recommended
“that you go up into the attic a couple of times over the next

" few months, to check for settling. If there is any, re-fill the-

spaces to the top again.

1.2B.2
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IF OBSTRUCTIONS - ducts, pipes, and the like - are
located in-the wall cavities, push insulation behind (to the
cold side in winter) those pipes before stapling. Or you can
pack the space with loose insulation or cut a piece of
blanket insulation to fit the space. If you do pack the space
with loose insulation, make certain you cover it with
2-mil-polyethylene . :

NOTE: If there is evidence of existing moisture problems
in your wall, make sure that you deal with them first,
before adding insulation. Check for leaks where water
might enter from the outside or where air mlght enter from
the inside.

Option C: Foamed In Place
Insulation

The cavity in wuod frame houses and in some masonry
walls. (i.e. stone, -brick etc.), can be filled with
foamed-in-place insulation. The material is injected into
the cavity as a semi-liquid foam, which quickly solidifies to

_give a solid insulation material.

The polyurethane foams now available on the market are
not recommended for this application as they -expand
greatly in the wall cavity, causing possible bursting or
warping.of the walls.

Urea formaldehyde foam may be acce[jtable. however, a

number of formulations are subject to shrinkage,

degradation and moisture problems. You should consider
this approach only if the contractor is prepared
to guarantee his work in writing, accepting liability for any
damage done to the house by the insulation.

Application procedures and comments are similar to

-those offered below for blowing in loose fill insulation.

Howeyver, special attention must be paid to moisture, since
the foam contains 1'% to 3 Ibs. of water per cubic foot. As it
dries out, the moisture must escape from the wall —
otherwise it can cause serious problems. The situation is
much less serious in masonry walls, since they are less
affected by water. Nevertheless, precautions need to be
taken to ensure that problems do not arise.
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Option C: Blown In Insulation

If you have hollow or almost hollow wood frame walls
then you can have a professional insulation contractor blow
in foose fill insulation. This is the most common means of
reinsulating an exisiting wall. Before you proceed,
however, remember that the stud space is likely only about
3% inches thick. If there is already a couple of inches of
insulation, the benefits of blowing in more will be small. It
might be preferable to invest the time and money on other
parts of the house.

If you decide to proceed, choose the contractor carefully.
You won't get a worthwhile return if the contractor cuts
corners.

An access hole must be drilled into each stud space in
the walls; in some cases two are needed. There are four
possible ways of doing this:

1) FROM THE INSIDE WALL: This is to be discouraged
in cases where there is an existing vapor barrier, as
the drilling will destroy that barrier.

FROM THE OUTSIDE WALL: Most types of exterior
siding can be drilled and then patched with little or no
evidence of the work. Brick sliding can have single
bricks temporarily removed. Make sure the installer
patches the individual holes as he moves, rather than
leaving them all until the end. Otherwise you may end
up with several rain holes in your wall when that flash
storm hits! ' _

3) FROM THE BASEMENT: This can be the easiest
approach. A long tube is inserted to the top of the stud
space, and then withdrawn as the space fills. The pres-
sure packs the material from the top down.

2

-

|- stup space )

HOLE DRILLED
THROUGH WALL
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4) FROM THE ATTIC: In a similar manner, a hole can be
drilled in the top place of the wall. A hose is then
inserted from the attic, down the wall. As the space
fills, it is withdrawn.

All spaces in the wall need to be filled — fire breaks,
cross braces, and other obstructions in the wall cavity need -
to be allowed for. It is worthy to note that cellulose fiber in
a blow-in application will more readily fill irregular spaces
than the other materials. Carefully choose the insulation to
be used in consultation with the contractor.

When you have settled on the material, figure out how
much should be used. The bags of insulation will indicate
on them how many square feet each should fill to give the

. required R-value. Make sure the information used is for

wall applications. Knowing the size of the wall to be filled,
you and the contractor should agree on the number of bags
to be used — and write it into the contract. Only a small
variation from the target is acceptable. If he uses too little,
you wili find that the insulation settles, leaving gaps in the
wall. If he uses too much, some of the insulation may be
escaping from the wall into a floor space or some other
area where it is not needed — a big waste! So make sure
the right amount is used.

If there is no vapor barrier, it may still be possible to
proceed, since the insulation itself helps restrict air flow.
Cellulose fiber blown in at high density is particularly
effective in this regard. At the same time, an active
program to seal all air leaks into the wall and cut. down on
humidity sources should be undertaken.

DO paint interior walls as a substitute vapor barrier if you

are having a contractor install blowing insulation. Use two
coats of vapor-resistant paint and brush them in well,
(Paints vary widely in the rate at which they.allow water
vapor to pass through. Ask a paint dealer about tne *'perm
rating”' — vapor permeability rating — of the paint he
carried. A rating of 1 perm or less for primer and finish
coat combined is considered good. If the dealer doesn’t
know about perm ratings, ask him to check with the
manufacturer.) '

Compare vour needs with the various available options,
and choosc the one that seems most suitable. In a majority
of cases, that will be blowing in insulation. The investment
will be fairly high, but remember that it will be recovered
in time. After that, it is money in the bank for you — and
vou have a better house for it!




Option D: Wall Renovation

If your plans permit extensive renovation, you have two
options:

. 1) REBUILD THE EXISITING WALL: With wood frame
' house only, you may remove the wall board or plaster
already in place and re-insulate the wall. While you are
at it, you may want to attach 1x2"’ or 2x2"’ strips to the
stud edges to allow for more insulation in the wall cavi-

ty.
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2) BUILD A NEW WALL INSIDE THE OLD: With both
wood frame and masonry walls, you may build a new
wall inside the exlstmg one, and then insulate it. This
approach is only possible 'if there is no vapor barrier in
the exisiting wall, or, if there is, its effectiveness can
be reduced (by cutting for instance).

~— If you are rebulldmg the exisiting wall, be sure to, stuff
all cracks around doors or windows with insulation or
oakum (a material used specifically as a filler, available
from your building materials suppler). Cover the cracks
with a vapor barrier. If installing a new wall, frame :
around the windows and doors as illustrated.
For non-standard stud spaces, cut the insulation (if the
batt type is used) and.any attached vapor ‘barrier to -
about an inch wider than the space to be filled.

—Rigid foam, fiberglass or mineral fiber batt insulation
may be u.zd for this type of-application.

— when installing a separate ‘ polyethylene vapor barrier,
unroll the sheet across the entire wall area, including
window and door openings. These can be cut out later.

— make sure the insulation and barrier extend behind any
pipes, electrical boxes, etc., such that these obstructions

- are on the warm side of the insufation. This may be

. difficult- when building new inside walls. Electrical
boxes may be moved into the new wall by a qualified
tradesman or they might simply be inactivated and left
on the cold side. Pipes are more difficult. If there are
any in your existing wall (follow them up from the
basement and down from the bathroom and kitchen)
they could freeze and burst if left outside the insulation.
Try to somehow get behind them, rather than in front. If
this Isn’t possible, then don’t insulate using the new
wall approach.
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Option F: Insulate Outside

If you are installing new siding on the house in any case,
it may be worthwhile to install polystyrene over the old
siding, but under the new. A few points to keep in mind:
sextruded is the best option but a high density expanded
polystyrene will be satisfactory.

*a wooden framework should be built over the entire
outside wall to position the insulation and support the
‘new siding.

e no vapor barrier should be added.

eunless -the old siding supplies a good surface for
glueing, the polystyrene should be nailed in place.
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sthe insulation should be extended right to the top of the
wall, which may require going up into the eaves. as
iliustrated. '

*if this does not prevent water from getting in between
the insulation and the siding, then you must add
“*flashing”’ at the top of the insulation for this precise
purpose. Consult with your building materials supplier.

-




ENERGY CONSERVATION BULLETIN 1.2C.1

How To Insulate (Floors and Basements)
Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd‘

There are two cases where it’s good to insulate your floor:

1. You have a crawl space that you can’t seal off in winter
— for example, your house stands on piers:

2. You have a garage, porch, or other cold unheated space
with-heated rooms above it:

FLOOR INSULATION — GENERAL — Warm side vapor
protection is recommended.

. Place the insulation with the vapor barrier facing up in all
applications except where a vapor barrier paper is used in
place of the building paper over the sub floor. Only in this
application may the vapor barrier face down.

Typical methods of supporting floor insulation are shown
below.

1. Chicken wire stapled to the edges of the joists,
supporting the insulation above.

2. Commercially available fasteners made of heavy gauge
wire, pointed at both ends. Slightly longer than the

Littleton, Colo 80160

O ey
.

spacings between joists, they are bowed slightly and'
snapped into place. .

3. Wire (preferably rustproof), either stapled in place or
laced around galvanized roofing nails driven in the edges
of the joists.

Reversed flange material may be used as floor insulation

and may be stapled from below. If the vapor permeable

face toward the crawl space is non-reflective, additional
support may be required.
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Start at a wall at one end of the joists and work out. Staple
the wire to the bottom of the joists, and at right angles to
them. Slide batts in on top of the wire. Work with short
sections of wire and batts so that it won’t be too difficult to
get the insulation in place. Plan sections to begin and end
at obstructions such as cross bracing.

Buy insulation with a vapor barrier, and install the vapor -
barrier facing up (next to the warm side) leaving an air

space between the vapor barricr and the floor. Get

foil-faced insulation if you can; it will make the air space

insulate better. Be sure that ends of batts fit snugly.up

against the bottom of the floor to prevent loss of heat up

end. Don’t block combustion air openings for furnances.
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How To Insulate (Basement)

BASEMENT INSULATION —

If you have a basement that you use as a living or work
space and that has air outlets, radiators, or baseboard
units to heat it, you may find that it will pay to add a layer
of insulation to the inside of the wall.. :

Finish with wallboard or panelling.’ Ba_sem‘ent walls are -

" readily insulated by fastening furring strips vertically

against the walls, and fitting batt or blanket insulation -
between them. Staple the flanges of the insulation to the

furring strips just as though they were regular studs.

If the walls ever become damp, then the portion below
ground should, as'a minium, be treated with water-proof-

ing chemical before proceeding. Even better, cover that

same portion with a 2-mil polyethylene moisture barrier.
The easiest way to install such a barrier is to attach_the
polyethylene to the header joist at the top. The portion of
the barrier above ground can then be partially cut away to
allow any moisture which might become trapped in the
insulaticr to escape. Next, extend the sheeting right tc the
floor, such that the bottom edge stretches under the
bottom plate of the framework, then back ap to attach to
the top of the place, as shown. .
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The figure below shows how furring strips can be attached
at the top of walls parallel to the floor joists above.

The figure below sh'ows how the tops of furring strips can
be attached to the joists themselves when walls run at
right angies to the joists.

1 Al - noul uMunq' to
".brokjmq mchvm:u_cag

The bottom of furring strips must also be fastened, either
to the walls by drilling and inserting fiber or lead plugs to
hold a .nail or screw through the furring strip, or by
attaching a plate to the floor at the bottom of the walis by
similar'means and toe-nailing the ‘bottom of the furring
strips to'it. The plate and the furring strip should be of the
same depth. The insulation between the furring strips
should be fitted snugly against the sub-floor at the top,
and against the basement floor or plate at the bottom.

Where all the walls of a basement area are insulated, it is
not necessary to insulate the ceiling above that area, but’

any. portion of the basement without complete wall

insulation should have the ceiling above that area

. insulated.
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ENERGY CONSERVATION BULLETIN 1.2C.3
How To Insulate (Outside of the Basement)

Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd

TYPE OF INSULATION

There is really only one choice — rigid extruded

polystyrene. This product must be distinguished from the
white -board which is commonly called *‘styrofoam.’’ This
is an incorrect name — the proper -name is polystyrene
**beadboard.'’ The term '*Styrofoam®' is a registered trade
mark which properly refers to a particular company’s
version of extruded polystyrene. This product is blue.

Extruded polystyrene not only has a high insulating
value. but has a very high fesistance to water absorption.
As such; it is well suited to this purpose.

The insulation 'used should be at least 2 inches thick,
and the horizonta! section should be at least 2 feet wide.
Even better would be a 3 inch thickness and a 3 to 4 foot
width. The decision about what size 16 use should be based
upon the climate and upon your personal finances.

1) Digging the hole: The vertical piece of insulation should
extend a minimum of 12 inches into the ground. The
second piece should be sloped towards the building (to
promote drainage through the unfrozen soil adjacent to
the basement wall) such that it drops about 2 inches for
2 foot piece of insulation or 3 inches for a 3 foot one.'In
short, you could be digging between 9'’ and 12'" deep

around your entire house — a big job. Don’'t make it

bigger by oversizing your hole. You may even want to
have it done by a contractor with the approptiate
machinery!

—
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'2) Apply the vertical polystyrene first, attaching it to the
wall with concrete nails driven through a washer on the -
outer surface of the polystyrene. This job will be made
easier if you drill small guidance holes for the nails
beforehand. Overlap the insulation at corners.
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3) The exterior protection is applied next, from the top of
the insulation to a point about 4 inches below ground
level: )

a) if using the latex based stucco (the easiest and
cheapest), simply follow the directions supplied by’
the manufacturer. The application is a two-stage
process requiring no special skills.

bj if using the asbestos board, you may want yout
dealer to cut it to size, sifice the maidsial is rock
hard. It must be applied using nails, as outlined
above for the insulation. Remember, however, that
the flashing at the top and the soil at the bottom-will
help to keep the board in place, so the nailing can
be minimal,

4) Leve! off the soil in the hole so that it slopes uniformly
down to the low point. A handy way of achieving this is
to have a 2 x 4 of appropriate length handy. Simply
drag it along the bottom of the hole, levelmg off all the
uneven sections.



5) Lay the insulation on the ground in such a way that it
butts tightly against both the basement wall and the

underside of the vertical polystyrene, as detailed in the

insct.

| rLAY IVN

INSOLATION

R

6) At the corners, cut the insulation specially to fill the

-entire space, as shown,

1.2C.4

7) Place the polyethylene plastic sheeting against the

protective board and the insulation. It need not be held
securely in place. Refill the hole, very gently at first so
as to not damage the insulation — or the polyethylene.
Make sure the ground, when the hole is finally filled,
slopes away from the house. This will encourage
drainage away from the insulation, as will the addition
of eave troughing. It is important not to direct excess
water towards the foundation.

8) Apply the flashing according to the .manufacturer’s

instructions. Remember that it must be applied so as to
prevent any water runoff from getting in behind the
insulation.

9) The filled hole may be . uvered with apy type of surface

— patio stones, grass, a garden, or whatever you
please. Shrubbery with deep roots should. however, be
avoided.

10) If insulation is necessary inside, between the joists.

then apply it as shown for basements. Payparticular
attention to keeping the vapor barrier tight. For. this
purpose, a separate polyethylene barrier is preferable
to the type attached to the batts.
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How to Insulate (Crawl Spacés) |

How To Insulate Heated
Crawlspace

1) Insulate the outside wall exactly as directed for the
outside basement wail.

2) if outside obstructions (a porch, a paved driveway, etc.)
make it impossible to completely encircle the craw!
spacc from the outside of the house. then the inside of
the walt may be insulated at those points. Make sure
the insidc and the outside portions overlap by at least 2
fect. as illustrated.

r ,
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INSULATION
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The insulating material to use is extruded polystyrene.
1t should be applied in the same manner outlined for inside
the basement. The job will be tricky in such ¢ramped
quarters! In particalar, remember the gypsum covering for-
the insulation — you'll have a fire hazard If you forget.

3) If there is no vapor barrier on the. crawl space floor,
add onc. The barricr should be protected by covering it
~ with a 2 inch layer of sand.

4) If your crawl! space doesn’t open into a full basement it
should have summer ventilation (about one square foot
for every 300 square feet of floor space). Make sure
these vents are closed and well sealed each winter!
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How to Insulate Unheated
Crawlspace

This approach should only be taken when the crawl
space is moist enough to require ventilation all year round,
even with a vapor barrier on the ground.

This job requires the use of batt or blanket insulation,
most conveniently the type with the vapor barrier already
attached.

A few points of general importance should be
summarized:

1) The vapor barrier is to bé applied on the warm (top)
side of the insulation,

2)/The insulation may be held in place by the use of

= building paper stapled to the joists, by chicken wire, or
any other supporting material. If batts are applied
separately from the vapor barrier. then they should be
held firmly against the barrier, leaving no-air space in
between.
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3) If there are any heaﬁng ducts or pipes in the crawl
space, be sure to wrap them with duct insulation.

4) Make surc the crawl space is adequately ventilated.
You should have at least one square foot of venting for
cach 500 sq. ft. of floor area.

S) Make sure there.is a vapor barrier on the crawl space
floor. 1t should be covered with a 2 inch layer of sand
for protcction.




ENERGY CONSERVATION BULLETIN 1 3.1

Insulation “R Values

Intermountain Rural Electric Association 303 794 1535 :
2100 West Littleton Blvd Littleton, Colo 80160

An *“‘R" value is a number mdlcatmg how much resistance insulation presents to heat flowing through it. Generally,
the higher the ‘R’ value, the more effective the insulation. Consumers should pay more only for a higher “R’’ value.-

To help the consumer guard against dishonest contractors or salespeople who overstate the ‘‘R” value of an
insulation product, outlined following are the current insulating materials:

" APPROXIMATE
R-VALUE
PERINCH.
LOOSE FILL INSULATION

Glass fiber 2.7 - 3.5 (pouring)

. ) : 2.4 - 2.8 (blowing)
Cellulose fiber (2.1 to 2.3 lbs. density) 3.2-35 .
Mineral fiber® (2.0 - 5.0 Ibs. denslty) 27 -36 (pourmg)

©26-3.2 (blowmg)
Vemucuhte (expanded mica 2.1-25
7 Ibs. density)
Loose polystyrene (shredded or beads) 3.0-33
Wood shavings 24
Wood wool (availéble in only some .
localities) . 3.0
BATT OR BLANKET TYPE INSULATION
Glass or mineral fiber batts. ' 2.9.4.0
RIGID BOARD
Extruded polystyrene (Roofing material, blue) 43-5.0
Expanded polystyrene-* ‘Beadboard"’ (whxte) : 34-4.2
Phenolic foam board . . . 42
Polyurethane slabs ’ 1 5.0-6.0
‘*FOAMED IN PLACE"’'

Ureaformaldehyde =~ . : 43-49
Polyurethane foam 47-50

Any claim of an 'R’’ value above the maximum design standard should be highly suspect.

Make sure you buy loose fill insulation by the bag and not by the inch. A contract should state how many bags are needed
_ to bring the attic to a certain R-value, based on manufacturers specifications, which usually appear on a coverage chart
right on the insulation bag. The depth frequently referred to is a minimum depth after the material settles. Make sure
the correct number of bags are installed, even if you have to stand next to the truck and count them as they are stuffed
_into the blowing machine. . . 223



ENERGY CONSERVATION BULLET]N 1 4.1
Caulking and Weather Stripping

Intermountain Rural Electric Association

2100 West Littleton Blvd

303 794 1535
Littleton, Colo 80160

Infiltration of outside air is a major drain on energy in
the home. Durlng the winter the incoming air, which may
already have a low moisture content, must be heated, and
this tends to further reduce the relative humidity in the
house, creating a dry air problem. In the summer the
incoming air must be cooled and usually dehumidified.

Weatherstripping and caulking play an important part in
reducing infiltration. Wind can cause a buildup of pressure
‘on a portion of the house, forcing air through even the
smallest cracks. If a window is not properly weather-
stripped. it may even be possible to see the curtains move
when there is a heavy wind. (When the wind velocity is
doubled, the air leakage increases about 4 times.) Since
nearly all building materials expand and contract with

changes in weather, enough clearance must be allowed for
this when constructing the house. This expansion space
must then be closed with some form of weatherstripping or
caulking. If a door must be moved regularly, weather-
stripping is usually used to seal the crack. If the crack is
between two fixed portions of the house, then caulking is
- forced into the joint to close it.

CAULKING

If there is a gap where two materials meet, such as
siding and window trim, or corner trim, any cracks must be
caulked. This is primarily to keep water from penetrating
the structure of the house, but it also helps to prevent air
infiltration. Caulking works like chewing gum in any crack
" or opening to prevent wind and water penetration. The

ideal caulking will adhere to both sides of the opening to
. be closed and remain resilient to permit movement
between the two materials without cracking. Inexpensuve
" caulking may be able to withstand only minor expansion or
-compression before it fails and cracks. Good caulking may
withstand a grcat deal of expansion or contraction before
failurc,

Caulking should also be uscd to close any cracks in
masonry construction, cither in the siding or foundation.
In brick masonry construction there ar¢ often weep holes
left in the vertical mortar joints in the bottom row of bricks
to permit any moisturc that penctratcs the wall to drain
out.
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Do not caulk or block the weep holes in any way. If there
scems to be an air infiltration problem, a length of
fiberglass rope can be stuffed into the weep hole, which
will effectively block air circulation, but will withdraw .any
water from behind the brickwork like a wick. If the prime
window in the house is relatively loose, it may be simpler
to caulk the storm sash into place rather than to
weatherstrip the prime one. However, in no case should
the bottom of a combination storm-screen sash be caulked.
When the storm panel is raised and the screen is in place,
a blowing rain will penetrate through the screen, and if the
bottom of the sash is caulked, the watcr will accumulate on
the windowsill and run into the house. Most such
storm-screen combinations have holes along the bottom
edge to allow for drainage. They should never be plugged.

It should also be noted that caulking the storm sash into’
place may cause problems with condensation on the inside
surface of the storm window if the storm sash is tighter
than the prime one. The cure in this case is to make the
prime sash tighter so that water vapor does not leak past
the prime sash.

If windows will not be opened during the heating
scason, a special type of caulking, in the form of a coiled
string, is available for one-season use, and it may easily be

- stripped off in the spring. This caulking cord is relatively

incxpensive and casy to handle. It is -applied with the
fingers and cut with scissors.

An alternative to this type of caulking is the use of
masking tape. cither on the inside or outside of the
window, for thosc ‘windows that will not be operated
during the heating scason. Fabric-backed heating duct
tape may be more suitable than masking tape: since it has
less tendeney to leave an adhesnvc on the window trimy
when it is removed.



~aulking compound is available in thesc basic types:

1. Oil or resin base caulk; recadily available and will bond
to most surfaces — wood, masonry and mctal; not very
durablc but lowest in first cost for this type of
application,

2. Latex, butyl or polyvinyl basced caulk: all recadily
available and will bond to most surfaces, more durable,
but morc expensive than oif or resin based caulk.

3. Elastomceric caulks; most durable and most expensive;
includes silicones, polysulfides and polyurethanes; the
instructions provided on the labels should be followed.

4. Fillcr; includes oakum, caulking cotton, sponge rubber,
and glass fiber types; used to fill extra wide cracks or
as a backup for elastromeric caulks.

CAUTION: Lcad base caulk is not recommended because
it is toxic. Many states prohibit its use.

Estimating  the number of cartridges of .caulking
compound required is difficult since the number needed
will vary greatly with the size of cracks to be filled. Rough
estimates arc:

4 cartridge per window or door.

4 cartridges for the foundation sill

2 cartridges for a two story chimney

If possible, it's best to start the job with a half-dozen
cartridges and then purchase more as the job continues
and you need them. :

The scal between glass and its wood frame should be
tight. Check out your glazing carefully and be certain that
all the seals aré”intact without cracks or missing -sections.
If not they need repair. For this you should use putty or
glazing compound; on the other hand, lasts longer and

stays semi-soft and usable for a longer period of time. Both ‘

can be applied with a putty knife, after removing the old
putty! Be sure to firmly press the compound into the crack
for a good seal. ’

1.4.2

WEATHERSTRIPPING

There are essentially two types of weatherstripping: one
which depends upon a mechanical interlocking of two
parts, and the other which depends upon the compression
of some resilent material between one or two moving
surfaces.

Mechanical weatherstrips are most often used on doors.
Thcy consist of two parts, each being hook-shaped, one of
which is installed on the door frame while the other is
notched into the door edge. The second type mounts on the
door stop, with the interlocking piece mounted on the door
face. As the door closes, these hookshaped pieces interlock
with a spring action, preventing air passage. A similar
arrangement is often used on door bottoms, where one
hook is part of a metal threshold and the other attached to
the bottom of the door.

Another type of weatherstrip that uses both mechanical
and compression action is used on the bottom of doors that
must open over thick cafpeting. In this case a
compression-type weatherstrip is fastened to the bottom of
the door at a point high enough to clear the rug, and it is
lowered by mechanical action as the door approaches the
threshold, forcing the felt, vinyl, or rubber strip down onto
the threshold as the door reaches the closed postion.

The longest lasting weatherstrip is spring bronze. This
comes in various shapes to fit almost every type of sliding
or closing door but it is the most expensive and difficult
material to instail. Wind may also cause the strip to
“hum’’ under certaln conditions. '

Where two surfaces must remain in close contact but
still slide, the most popular type of weatherstrip is a wool

“or synthetic ‘pile. This is the type used by most

manufacturers for factory weatherstripping of windows.
These synthetic piles wear well and remain springy for
many years.

Probably the most popular type of weatherstrip used by
do-it-yourselfers is foam plastic, either adhesive-backed or
attached to a wooden strip, Foam rubber is somewhat
more durable than plastic, but takes more forcc to
compress and does not compress into as small a space as
docs foam plastic. If there are considerable variations in -
the space to be closed, foam plastic may be superior. A
variation of this type of weatherstrip is vinyl or rubber
tubing. -sometimes foamfilled, which is compressed
between two meeting surfaces.

The cheapest variety of compression weatherstrips is
fclt, but it has the lcast amount of resilience to
accommodatc-variations in the gap to be filled. Also felt-
weatherstripping has little resistance to abrasion and is
therefore used where two matcrials come together in
compression rather than in a sliding fit.




Molded rubber or plastic strips are often used on door-

bottoms and thresholds. In the case of the threshold it is
" restrained at the edges with the center bulging up to meet
the door."In the case of vertical operation, such as garage
. doors, the molded strip is nailed. to the bottom of the
garage door with the projecting edges coming down and
conforming to the garage floor.
" One very efficient weatherstrip for specialized appli-
cation is the vmyl strip with enclosed magnets that snap
the strip against a metal door. This is the type commonly

uscd on refrigerator doors and is often standard

equipment on metal-clad residential doors: .

A fringe benefit that ‘occurs with the. appllcatlon of
tight-fitting weatherstrips on windows and doors is the
reduction of outdoor dust and dirt that is blown into the
house.” Another fringe benefit is that street and trafﬁc
noise are reduced to some extent. .

How To Weather'strip‘

Any crack around a window or duur that is foose enough
for d dollar bill to be inserted and pulled out needs
weatherstnppmg You can weatherstrip your doors even if
yuu're not an eéxperienced handyman. Thete are several
types of weatherstripping for doors, each with its'own level
of effectiveness, . durability -and. degree of installation
difficulty. Select among the options given the one you feel
is best for you. The installations are the same for the two
sides and top of a door, with a different, more durable one

" for the threshold.

1. Adhesive backed foam: '
Tools Top view

Kanife or shears,
Tape measure

Evaluation — extremely easy to install, invisible when

installed, not very durable, more effective on doors than
windows.

Installatlon — stick foam to

inside face of jamb.
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2. Rolled vinyl with aluminum channel backing:

"Hammer, nails, </ TOP ViEW

Tin snips . A
Tape measurc o . ]

Tools

Evalustion — easy to install, visible when installed,
durable. :

Installation — nail strip snugly
against door on the casing

3. 'Foam r'n'bbt".r with wood backing:
Tools 4

TOPVIEW

E,valuétfon — ‘easy to install, visible when installed, not
very durable.

Hammer, nails,
Hand saw,
Tape measure

Installation — nail strip 1774
snugly against the closed door.
Space nails 8 to 12 inches apart

4. Spring metal:

Tools N j

Tin snips
Hammer, nails,
Tape measure

TOP ViEW
S

Evaluation — easy to “install, invisible when’ installed,
-extremely durable.

Installation — cut to length

and tack in place. Lift outer. .

edge of steip with screwdriver -
" after tacking, for better seal.




te: These methods are harder than 1 through 4.

S. Interlocking metal channels:

Tools : ToP VIEW

Hack saw.
Hammer, nails,
Tape measure

: Evaluallon — difficult to install (ahgnment is crltrcal).
visible when installed, durable but subject to damage.
because they’ re exposed, excellent seal.

", Installation — cut and fit ‘ \W ;
. strips to hcad of door first;
“male strip on door, female -

" on head; then hinge side of
door: male strip.on jamb,

female on door; finally lock .

side on door, female on

‘jamb.

7

6. Fitted Interlocking metal channels; (J-Strips] .

ToPview
Evaluation — very drfﬁcult to install,. exceptronally good

weather seal, invisible when installed, not exposed .to
- posslble damage

Installation — shoulrl'be installed by a carpenter. Not

appropriate for do-it-yourself. installation unless done by -

an accomphshed handyman.

7. Sweeps:

Tools’

Sctewdriver,
‘Hack saw,
Tape measureé’

._Evalmlon - useful for flat threshholds, may drag on
carpet orrug.

Insiallation — cut sweep to fit 1/16 ‘inch in from the edges
of the door. Some sweeps are installed on the inside and
some outside. Check mstructlons for your pamcular type.

" Tape measure

"Cut to door width. Install

. fasten with screws.

"9, Vinyl bulb threshold:

1.4.4

8. Door Shoes:

. Tools

—> INSIDE
Screwdnver. ’
Hack saw,
Plane,

- SIDE VIEW

Evaluallon — useful with wooden threshold that is not
‘worn, very durable, difficult to install (must remove door).

Installation — -remove door and
‘trim required amount of bottom.

by sliding viny! out and

Tools
Screwdriver, : :
Hack saw, - INSIPE .
Plane, ;
Tape measure _&

SIDE VIEW.
Evaluation — useful where there is no threshold or

-wooden one.is worn out, difficult to install, vinyl will wear
but replacements are available.

Installation — remove door and trim required amount off
bottom. Bottom should have about 1/8' bevel to seal
against vinyl. Be sure bevel is cut in right direction for
opemng

10. Interlocking threshold:

INSIDE &—

" Evaluation — very dlﬂ'lcult to mstall excephonally good

weather seal.

Installation — should be installed by a skilled carpenter.
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Weatherstripping is purchased either by the running foot
or in kit form for each windcw: In either case you'll have to
make a list of your windows, and measure them to find the
total length of weatherstripping you'll need. Measute the
total distance around the edges of the moving parts of each
window type you have.’ Ao

-3

Thin spring metal -~ 5'_‘_'2",
CHANNEL

4QTS ID?

Install by moving sash to open position and sliding strip in

between the sash and the channel, Tack in place into the
casing. Do not cover the pulleys in the upper channels.

= a
2 o > ouTsipe
Install strips the full width of the_sash on the bottom of the.

tower sash bottom rail and the top. of the upper saqh top-
rail.

b Closep % OUTSIDE

Then attach a strip the full width of the window to. the
upper sash bottom rail. Countersink the nails slightly so
they won’t catch on.the lower sash top rad 228

1.4.5

Rolled viny}

—

-QUTSIDE

1 OUTSIDE

Nail on viny! strips on double-hung windows as shown, A
sliding window is much th,e same and can be treated as a
double-hung window turned on its side. Casement and_

OuTs IDE/ '
tilting wihdows should be weathersmpped with the vinyl
nailed to the window casing so that, as the wlndow shuts,

it compresses the roll.

Adhesive-backed foam strip

|

OUTSIDE
e

Install adhesive backed foam. on all types of windows, only
where there is no friction. On double-hung windows, this
is only on'the bottom (as showr:) and top rails. Other types’
of windows can use foam strips in many more places.

If storm windows are of the type that are completely
separate from the prime window, weatherstripping is less
important because there is enough of a double seal against
outside air — once by the storm window and once by the.
prime wmdow



ENERGY CONSERVATION BULLETIN 1.5.1

Windows and Doors

Intermountain Rural Electirc Association 303 794 1535

2100 West Littleton Blvd.

Littleton, Colo 80160

Windows and doors can be big energy-wasters. There
are three reasons:

1) Glass itself is a highly heat conductivé material.
Similarly, many wooden doors -are highly heat
conductive. i

2) Doors and windows that open necessarily have cracks
all around them.

3) Air can pass through the joints around window and door v

frames if they aren’t tightly sealed.

The last two problems can be overcome by installing
weatherstripping and caulking. This paper deals with the
first problem — the windows and doors themselves.

A single pane of glass has an R-value of about 1. So it
loses about 12 times as much heat as-the same area of
_ properly insulated wall. Storm windows, or double
glazing, will reduce the heat that is needlessly lost through
the windows in your house by almost halfl They will also
make your house more comfortable by reducing drafts and
increasing the temperature of the. intérior window, which
- would otherwise produce a ‘‘cold feeling.”

Storm windows vary widely in design, durability, ease of
use, and cost. They range from terhporary plastic sheets to
custom-made permanent installations.

‘Al are about equally effective. The more expenswe ones
are more attractive and convenient.

If you have any windows with just a single pane of glass,
then you may choose one of four ways to upgrade them:

I—Plastic Storm Windows

Installation of plastic sheeting over tlie window is a very
inexpensive and easy way to improve the heat retention of
your home. The plastic will be less durable than glass, will
have to be re-installed each year, and will reduce visibility
from the window somewhat. Nevertheless, it is an
effective *‘storm window.’’
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Six mil- polyethylene should be used. It should be
installed inside the window since fewer moisture problems
will arise, the plastic will be protected from the elements,
and it is most easily installed this way. It should be
attached to the main window frame so that it will block
airflow that leaks around the moveable parts, of the
window.
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A continuous strip of good quality maskmg tape around
the entire frame is all that is needed to hold the piastic into
place (cheaper brands of tape may lift the paint when
eventually removed). Position the tape so that it is not

" exposed to the direct light of the sun.

Rigid, clear 1/8-inch acrylic plastic (Plexiglas, Lucite)
sheets are available for ‘as little as $1 a square foot, cut to
size. If you edge it with narrow, adhesive-backed foam
rubber strips, it can be placed over many kinds of windows
with screws and without frames. It is especially handy for
fixed windows. The plastic is more resistant to heat flow

" than glass.

This plastic should be protected from scratches and not
washed with window cleaners containing ammonia; mild
detergent is recommended. .




II—Single Pane Storm Windows

Storm window suppliers will build single pane storm
.windows to your measurements that you then install
yourself. Another method is to make your own with
aluminum do-it-yourself materials available at most
hardware stores.

Determine how you want thé windows to sit in “the
frame.Your measurements will-be the outside measure-

ments of the storm window. Be as accurate as possible, -

then allow 1/8" along each edge for clearance. You'll be
responsible for any errors in measurement 'so do a good
job.

When your windows are delivered, check the actual

measurements carefully against your order.

Install the windows and fix in place with moveable clips’

so you can take them down every summer.

- Single pane storm windowo aren’t as cxpensive as the.

‘double-track " or triple-track combination windows, The

major dlsadvantage of the single pane windows is that you

can't open hem easily-after they’re installed.

Frame finish: A mill finish (plain aluminum) will oxidize
quickly and degrade appearance. Windows with an
" anodized or baked enamel finish look better.

Weﬂﬁmulpphgx The side of the aluminum frame which

touches the window frame should have a permanently

installed wedther strip or gasket to seal the crack between
the'window and the single pane storm window frames.

II—Combination Storm Windows

. Triple track, combination (windows and screen) storm

windows are designed for installation over double hung.

windows. They are permanently installed and can be
opened ‘any time with a screen slid into place for
ventilation,

Double-track combmatlon units are also nvaxlable and

they cost less. Both kinds are sold almost everywhere, and

can be bought with or without the cost of installation.
These permanent storms are more-convenient than the
removable type, but also more expensive. Make your
decision accordingly. Regardless of which of the two types
you choose, shop around a bit to make sure you get well
made windows. Look at the quality of hardware used,
- quality of the weatherstripping, strength of joints, and so
on. These windows are a long term mvestment You may
as well get the best.

1.5.2

You can save a few dollars (10% to 15%.of the purchase
price) by installing the windows yourself. But you'll need
some tools: caulking gun, drill, and screw driver. In most
cases it will be easier to have the supplier mstall your
windows for you, although it will cost more. )

The supplier will first measure all the windows, where

you want storm windows installed. It will take anywhere

from several days to a few weeks to make up your order-
before the supplier returns to install them. . ,

Installation should take less than one day, depending on
how many. windows aré ifvolveéd. ‘I'wo very important
items should be checked to make’ sure the mstallatxon is
properly done.

Make sure that botin the window sashes and screén sash
move smoothly and seal tlghtly when closed after
installation. Poor installation can cause m\salighment

Be sure there is a tightly cavlked seal around the edge of
the storm windows. Leaks can hurt the performance of

- storm windows a lot.

NOTE: Most eoniblut_io- umits will come with two or
three ¥4 dia. holes [or other types of vents] drilled"
through the fraine where it meets the window sill.
This is to keep winter condensation from collecting
on the alll and causing rot. Keep these holes clear,
and drill them yourse If your combination unltl
dom’'t already have them.

Framse finish:A mill finish (plain aluminum) will oxidize,
reducing ease of operation and degrading appearance. An
anodized or baked enamel finish is better.

Comner jolnts: Quality of construction affects the strength .
and performance of storm windows. Comers are a- good-

place to check construction. They should be strong and air

tight. Normally overlapped corner joints are better than

mitered. If you can see through the joints, they Wl" leak

ale;

Sash tracks and westherstripping: Storm windows are
supposed to reduce air leakage around windows. The

‘depth of the metal grooves (sash tracks) at the sides-of the

window and the weatherstrippinig quality makes a big
difference in how well storm windows can do this.
Compare several types before deciding.

Hardware quality: The quality of locks and catches has

direct effect on durability and is a good indicator of oveull
construction quality.

230



1.5.3

IV— Hermetically Sealed V—Triple Glazing

Double Glazing

In many colder parts of the world tnple glazing is rapidly

r

. - becoming more popular. It is more expensive but still may
) - -\ be worthwhile in most parts of Colorado. If you ptesently
K—-- K————— oLBLE . _ . have only single glazing, adding a double glazed unit will '
) 6lAZING decrease the heat lost through the wmdows by neatly
‘ : ‘ A - two-thirds.
MAINTAIN A thSnmnlarly. if- yofu ;;resently l;ave doub:e gl(a;xng wh;re
TBHT SEAL e two panes of glass are close together (¥4’ ‘or %"

apart), you imay want to add a separate single. storm
‘window for further comfort. A system of triple glazing will
usually pay for itself, in decreased fuel bills, within 15
years (and often less!).

/

This type of double glazing is simply a sealed unit of two
panes of glass, approximately % - %' apart, the gap
being filled with absolutely dry air (or in some cases ot..er
gases). The seal around the glazing must remain perfectly
air tight, since even the tiniest air leak will cause fogging
inside the window.

Since the cost of these windows is substantial, they are
really. only economical if-you are planning to replaoe
. existing windows anyway.
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Solar Heat Gain

A window, unlike a wall, can transmit sunlight into a
room, then trap its heat. Ir.-many instances, this solar heat
gain can exceed the window's total conductive heat loss for
the. day. Thus, the window can actually provide heat in
winter! To take fullest advantage of this, south exposures
should have the greatest window area, followed by east
and west exposurés, and the window area on north
exposures should be minimized. )

Shading

Shading windows during the summer can eliminate the
need for air conditioning during much of the cooling
'season and drastically reduce the load on the air
conditioner when it is required.

Shading is most effective if it occurs outside the window.
If a window is totally shaded and air can circulate between
the shading device and the glass, solar heat gain can be
reduced. by 80 percent, Examples of .effective external
'shading devices include canvas awnings, operable
shutters (the louvered-type permits concurrent shading
and ventilation), commercial ‘‘solar screens’’ (a series of
closely spaced aluminum slats), and not to be forgotten —

. trees (deciduous species don’t shade the winter. sun).
Shading can also be accomplished architecturally as with
roof overhangs or trellises, if possible, designed to admit
the winter sun, which is lower on the horizon than the
summer sun.

Decorative insulations are materials applied to the
interior of a house for the purpose of conserving heat as
well as making the home more attractive. The hanging of

. draperies can save a great deal of energy. Heavy draperies
drawn fully across a window can reduce the heat loss in the
winter by 25 percent. If, however, the draperies also cover
a heat outlet, such as a convector, diffuser, or radiator,
they could increase the heat loss by channeling warm air
against the window. To retain heat and save energy, the
warm air should be introduced on the room side of the
drapery, not on the window side. '

Dome draperies are available with an insulated lining,

. ‘either of the foam or reflective type, and these are

somewhat more effective than conventional drapes.
A tightly fitting window shade, venetian blind, or. inside

- shutter can also.reduce the beat loss through a window byA .

about 25 percent.

1.5.4

If inside shutters are used to cover windows during cold
weather, the portion of the shutter that faces the window
can be lined with a thin decorative foam plastic board,
which- may double. the insulating value of a- window
equipped with insulating glass or a storm window. The
paper-covered foam-core board is available at art supply
and advertising display outlets. The board can be covered
with fabric or be papered, painted, and so on for a pleasing
exterior appearance.

Closing draperies, shades, -blinds, or shutters does
lower the temperature of the glass and it may cause
condensation or frost formation if the humidity in the
house is high. In fact, the presence of condensation is a’
good measure of the effectivenss of this method of
insulation,

Decorative window coverings . should;

opened when the sun strikes the window in 0, ©  to obtdin

- the maximum solar heat gain. Drapegries, shut. _rs, blinds,

and shades should be closed at night and during periods of
overcast sky or high winds.

In the summer this treatment of decorative window
insulation should be reversed. The window should be
covered when the sun strikes it, and the draperies should
be opened at night to allow as much heat as. possible to
radiate into the cooler night air.’

With heavy draperies you are no longer exposed to cold
window surfaces. Heat radiation from the body to the
window. surface is reduced.

“With heavy full-length draperies, cold air currents that
seep through the windows are slowed by the drapery near
thc floor. Cold air drafts arc lcss noticcable across the
ankles when draperies-are closed. ' :

Though many people believe that wood paheling adds
significantly to the insulating value of a wall,
paneling is substituted for conventional drywall products,
it has no' greater insulating- value than ‘the product

replaced. If wood paneling in installed over an existing

wall finish, it-will help to a small ‘extent.” Quarter-inch

wood parneling has an R-value of approximately.0.25. This
is less than 2 percent of the desirable R—value of a well
insulated wall.
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Doors
-The first and foremost item to check with doors are thé
- cracks around the frame. A %' crack along the bottom can
lose as much heat as a 3'* x 3" hole in your living room
wall — and you -would surely repair that!
Assuming that you have a tightly fitting door, you have
two options to make it more weatherproof:

I—Replace The Door:

. Man'y doors today are made by using a softwood frame

covered on both sides by thin plywood. Similarly, some

older vriiate doors have just a thin panel separaling the.
warm’ from the cold in places Such - doors offer little
resistance to heat transfer, and could proﬁtably be
replaced by a good, solid insulated door of at least 2 inch
thickness. If your doors are standardized sizes, it should

be fairly easy to obtain what you need from your building -

supplier. It should pay for itself within S-10 years.

TI—Add Storm Doors:

Though noticeably less effective in reducing heat loss
than installing an insulated door, storm doors are valuable
additions, Since most contain a’comhined window and
screen arrangement, they can be sealed in winter but
-opened for ventilation in the summer.

. You.can save a few dollars (10% to 15% of the purchase
pnce) by installing doors yourself. But ‘you'll need $ome
 tools: hammer, drill, screw driver, and weatherstripping.
In most cases, it will be easier to have the supplier install
your doors himself.

The supplier will first measure all the doors where you
want storm doors installed. It will.take anywhere from
several days to a few weeks to make up your order before
the supplier returns to install them. Installation’ should
take less than one-half day.

Before the'installer leaves, be sure the doors operate
smoothly and close tightly. Check for cracks around the
jamb and make sure the seal is as air-tight as possible.
Also,. rcmove and replace the exchangeable pancls
(window and screen) to make sure they fit properly and
with a weather tight seal.
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Door finish: A mill finish (plain aluminum) will oxidize,
reducing ease of operation and degrading appearance. An
anodized or baked enamel finish is better.

Comer Jolnts: Quality of construction affects the strength
and effectiveness of storm doors. Corners are a good place
to check construction. They should be strong and air tight.
If you can see through the joints, they will leak air.

Weatherstripping: Storm doors are supposed to reduce air
leakage around. your doors. Weatherstripping quality
makes.a big difference in how well storm doors can do this.
Compare several types before deciding. :

Hardware quality: The quality of locks, hinges and catches
should be evaluated since it can have a direct effect on
durability and is a good indicator of overall construction
quality.

"Construction material: Storm doors of wood or steel can

also be purchased within the. same price range as the
aluminum variety. They have the same quality differences

-and should be similarly evaluated. The choice between

doors of similar quality but different material is pnmanly
up to your own personal taste.




ENERGY CONSERVATION BULLETIN 1.6. 1

Ventilation

Intermountain Rural Eiectric AssociaAtion, 303 7941535 -

2100 West Littleton Blvd

Littleton Colo 80160 .

Atti¢ Ventilation

It is important to close and seal tightly against air

leakage from occupied spaces iall openings into the attic.
Keep outdoor air vents open in attics and crawl spaces in
the winter time to prevent condensation of moisture in or
on insulation or other building materials. -

Due to the warmth and lighter weight of indoor air, as
compared. to that of the outdoor air in winter, there is a
tendency for the air in the living space to flow upward into

an attic if there are any openings through which it can do:

&0. In the first place such flaw represents a heat loss which
may be considerable, in the second place, it conveys
moisture from the occupied space into the attic where it
might condense or deposit as frost’ which ultimately wiil
melt and cause wetting.

Among openings through which such flow might dccur’

are those around loosely fitting attic. stairway doors, or
pulldown stairways, penetrations of ceiling by electric

light, or other fixtures, such as a ceiling fan used for -

summer cooling, or around plumbing vents or pipes, or air
ducts which pass into the attic. In some. cases the air
spaces in interior partitions constitute paths by which
indoor air can flow into the attic.” In all cases, such
openings should be sealed as tightly as possible to prevent
upward air flow. '

Ventilation above the. insulation . of the attic is-

necessary both - winter and summer. In winter, the
- insulation keeps heat inside the living space below while

the open vents let moisture vapor escape. In summer, the -

moving air lessens attic heat build-up.

Always provide at least two vent openings, located so
that air can flow in one and out the other.

A combination of vents at the eaves and at the gablc

ends is better than gable vents alone. A combination of

" eaves vents and continuous ridge v<nting is best of all.
Here are the minimum amounts of attic vent area your
. home should have:.

Combination of eaves vents andgable vents without a
vapot barrier — 1 sq. ft. inlet and 1 sq. ft: outlet for each

600 sq. ft. of ceiling area, with at least half the vent area at -

the tops of the gables and the balance at the eaves.
"Gable vents only with a vapor barrier — 1 sq. ft. inlet

and 1 sq. ft. outlet for each 600 sq. ft. of ceiling area.
Gable vents only without a vapor barrier — 1 sq. ft. inlet

and 1 sq. ft. outlet for each 300 sq. ft. of ceiling area.:
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These recommended vent -sizes are based on a
completely open vent with no screen or louvers in front of
it. Where vents are protected by screens or rain louvers,
whether in attics or crawl spaces, the recommended sue of
the vent should be increased as follows
TYPE UF COVERING SIZE OF OPENING

Y4'" hardware cloth

'* hardware Lloth and rain
Iouvers
8-mesh-screen
8-mest screen and rain louvers
16-mesh screen
16-mesh screen and rain louvers

1 times net vent area

2 times net vent area
1% times net vent area
2% times net vent area
2 times net vent area
-3 times net vent area

gable vent

 ridge vent

roof vent

Ventilation of an attic with outdoor air through the
ventilating openings normally provided (total net area of
openings equal to 1/300 of the attic floor area) is quite
capable of expelling the moisture that might enter an attic
from the occupied space if air leakage paths are
moderately wellsealed However, if leakage paths are
excessive (that is, if the total area is greater than the attic
floor area divided by 2.000) the capacity of the ventilating

- opening to ‘remove moisture from -the attic may be

overtaxed at times of no wind. For this second important
reason, leakage paths should be sealed as well as possible.



Crawl Space Ventilation

At least two vents, opposite each other, should be
provided in an unheated: crawl space.
Basic minimum vent opening size, with moisture seal

(4-mil-or-thicker polyethylcne sheeting or 55-Ib. asphalt’

roll roofing, lapped at least 3 inches) on the ground: 1 sq.
ft. of vent for each 1,500 sq. ft. of crawl space area.
_Note that-the addition of a ground moisture seal over the
bare earth will markedly assist in keeping the crawl space
humidity at a-safe level.

" Basic minimum venl upeiing. size, without moisture
seal: 1 sq. ft. for each 150 sq. ft. of area, Fourvents, one of
each of the four sides, are suggested.

. If attic or crawl space vents are protected by screening
or rain louvers, the basic opemng size should be increased
as shown in this tnble ’

Type of Covering

%' hardware cloth
v4"* hardware cloth

and rain louvers
8-mesh screen
8-mesh screen

and rain louvers
16-mesh screen.
16-mesh screen

and rain louvers

Size of Opening

1x-net vent area
2x net vent area

1Y% x net vent area

2% x net vent area

" 2xnetventarea .
3 x net vent area

1.6.2
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Ify your crawl space is properly insulated, you can leave
vents in this area open in the winter. If you don’t Have
insulation in your crawl space, you can close off some of
the vent openings in the winter (don't close them all).
Make sure they are open again in the spring.
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ENERGY CONSERVATION BULLETIN 1.7.1

Ventilation/ Vapor Barriers
Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd.

Littleton Colo 80160 '

Moisture Control

The major problem that could be associated with any
retrofitting program is that of moisture control. A
retrofitting job' done 'properly will not increase the
likelihood of moisture problems. However, if proper
insulation practices are not followed, some damage to the
insulation and perhaps to the house might result. It is,
therefore, impottant to have an understanding of the

" principles outlined here before proceeding.

Warm air holds more invisible water vapor than cold air.
If war air is chilled by meeting cold air or a cold surface,

- part of the vaper in the warm air is condensed into water.

This is the reason for coasters under iced drinks and why
the inside of windows fog up or get when when outside
temperatures fall sharply in humid climates. :

When this happens within an outside wall or ceiling of a
house, it is serious. The dampness can ruin insulation, and
you know what trapped water can do to wooden beams,
plaster and paint.

Instructions for installing |nsu|at|on warn that the vapor

barrier must be on the inside, toward;the heat, but they
seldom explain why. The barrier prevents the moisture-
laden inside air from ineeting cold air and condensing in
the insulation or on the cold farther surface.

.. The first, and most important, step necessary to prevent
this problem is humidity control. '

Make sure the humidity in your house isn't too high.
When this is coupled with the proper use of an air/vapour
barrier and ventilation — both important parts of any
retrofit program and of any house — no problems will
arise.

Excessive interior humidity from household activities
can be disposed of by kitchen,laundry and bathroom
ventilating fans. The outlct of these fans should be vented
to the outside of the home, not into the attic, and the vents
should be provided with an effective back draft damper. In
the kitchuen, range hood fans (vented to the outside) are the
most efficient way to ventilate because they trap and
exhaust heat, odor, moisture and smoke before they can
circulate in the room. The Small Homes Council-Building
Research Council recommends that hood fan capacity
should be 100 cubic feet (3 cu m) per minute for each lineal
foot (30 cm) of hood length. For example, a 3-foot (90 cm)
hood would require a 300 cubic foot (8.5 cu m) per minute
fan.
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Recommended inside humidity for varying outside

. temperatures.

A ) Rgcomme_m!ed
-30 or below 15%
-30t0-24 20%
24t0-18 5%
-18t0-12. 35%
-12'and above 40%

In any case, if on cold days heavy consensation develops
on the inside of double glazed windows, the humidity is too
high (unless, of course, the double glazed window is itself
“leaky.”” If it is. cold air sneaking in will .;roduce
condensation regardless of humidity levels. Weatherstrip
and caulk that window until it is tight). If the humidity is
too high, disconnect any humidifiers, cover bare earth
floors of cellars or crawl spaces with polyethylene film and
so0 on. Get the humidity down.

Quality of moisturc added to the air by normal human
activity

Activity 1bs. of moisture

Washing clothes, per week 4.0
Drying clothes by hanging on a -

line indoors, per week 26.0
Cooking and dishwashing, per
week 35.0
Each shower 5
Each tiib bath .2

Normal respiration and skin
evaporation per person
per 24 hour day 29




Q’apor Barrier

Vapor barriers, such as polyethylene, asphalt, glossy
asphatt coated . paper, Jlaminated moisture-proof paper,’
foil-backed sheet rock, batts, or blankets should be used
and apphed near the warm surface between the inside
finish and the insulation of all-outside walls, outside
ceilings, and the floors.

The measurement of water-vapor transmission- of a
barrier is expressed in perms. A perm, the unit of
permeance, equals one grain (7000 grains = 1 pound) of
. moisture per square foot per hour per inch of mercury
vapor pressure difference. For a vapor barrier to be
"effective it should be one perm or less. The part of the wall
on the ouside of the barrier should have a permeance of at
least 5 pérms so that moisture vapor can escape easily to
“the outdoors.

When installing a vapor barrier, the number of joints
should be held at a minimum. Every precaution must be

“taken so that the vapor barrier is not damaged during or

after instaliation. If it is, it must be repa:red completely
and perfectly. Vapor pressure sealing tape is available to
- seal joints in the barrier and. breaks around pipe and
wiring outlet boxes.

When the outside wall is insulated but has no vapor
- barrier, or if the vapor barrier is installed on the cold side
of the insulation, vapor penetrates the -insulation and
condenses inside the wall cavity causing rotting and decay.
The condensation also wets the msulatxon. making it
ineffective.

If polyethylene plastic film is used for vapor proofing

walls, ceilings, or fleors, it should have a minimum -

thickness of 0.002 inch. If the joints are not sealed, they
should be lapped at least 2 inches on a stud or joist to
obtain a pressure proof seal. Foil type vapor barriers come

1.7.2

attached to some insulation blankets and batts and must
be continuous for all wall sections.

‘When blown insulation is to be used in new work,
continuous vapor barriers. should be applied t6 the
underside of ceiling joists: where specified, and to the

‘inside of wall studs. The barrier should be brought up tight .

against electrical outlets, registers, door and window
frames, and other similar openings.

In an existing housé where it is impossible to install a
mechanical vapor barrier, paints may be used on the inside
room surfaces. The following have proven effective: -
aluminum paint with spar varnish as a vehicle, some
emulsion paints specifically designed for the purpose,
primer sealer plus enamel, and rubber-resin lacquer
types. Two or three coats are necessary.

A second vapor barrier should never be installed near
the outside of the walls since it will result in moisture
being trapped between the two vapor barriers. A porous
wind-barrier type of paper should be used on the outside
areas to provide an exit for entrapped moisture.

The vapor barrier for slab floors should be placed under
the concrete. The water vaporpermeance of the material
should not,exceed 0.5 perm. For polyethylene a thickness
of 0.004 inch should be used when placed on sand or
tamped earth under concrete slab and 0.006 inch over
gravel or.crushed stone.

The ground surface of a crawl space should be graded
and vovered with a long life vapor barrier of either
5S-pound asphalt-saturated felt roll roofing or. 0.004 inch
polycthylene plastic film. The roofing paper should be
lapped 6 inches, and the plastic film joints should be
lapped 2 inches or more. but neither should be sealed. The
water vapor. permeance of the ground cover material

should not be morc than ! perm.
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ENERGY CONSERVATION BULLETIN 1.10.1
Environmental Considerations

Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Blvd - Littleton, Colo 80160
Trees and shrubs around a house can help-to protect it A good way to keep your house cool in the summer is to
from the wind, which causes drafts and loss of heat. A shade it from the outside.. The South side is where the
single row windbreak is effective, but a staggered double - "most heat comes through — if you can shade here, it'll
row is better. Deciduous trees (those which lose their . show up right way in a smaller air conditioning bill and a
leaves in winter) near the house will allow the sun to help cooler home. Any way that stops the sun before it gets in
warm the house in the winter. - through the glass is seven times as good at keeping you

Nor shiddings.
95% o Lhe sun's
Hgght enters.,

1l
] ]
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cool as blinds-and curtains on the inside. So trees and
vines that shade 'in-the- summer and lose their leaves for
the winter are what you want — they'li let the sun back in
for the winter months. If you can’t shade your house with
trees, concentrate on keeping the sun out of your windows
— awnings or even permenent sunshades will do the job

(but only on the south side; they won't work on the east

and west).

. Roof overhangs shade houses from the summer sun
without shading the winter sun when designed properly.
This is due to the higher maximum altitude of the summer
sun as compared to the winter sun.’ -

Thick evergreens on the north and northwest side shield
the house from the prevailing winter winds and they can
aid cooling in summer. Forest service researchers note
that transpiration from a single tree may produce 600,000
Btu/day of cooling.

In most parts of the country air conditioning is not.

‘necessary. Insulation, . shade ‘and natural ventilation
sometimes supplemented by an attic exhaust fan are quite

adequate if properly used. If shade trees are not yet large

enough to provide adequate shading, various commercial
products such as adjustable louvers and tinted plastic are
available to cut down heat gain.

The placement of houses in hilly or mountainous regions
is an important environmental consideration: The diagram

illustrates positions which will have the greatest thermal

comfort.

‘ 1.10.2

The valley is coldest at night and has earliest frosts.
Also, it is often the hottest on hot summer days because
sunlight is reflected off the hillside. Strong winter winds
may also blow through the center of the valley and be
unfelt on the hills. But be sure your site has adequate
direct sunlight. ]

Windows should be avoided or kept to a minimum on the
north side as their main effect is heat loss in winter.

Large paved areas near the house can reflect heat into

" the house. and cause excess heating in summer.
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ENERGY CONSERVATION BULLETIN 2 1.1

Electric Heating Systems

Intermountain Rural Electrlc Association 303 794 1535
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ELECTRICITY is energy in a refined form which is
ideally suited to space heating because it is simple to
distribute and control. For many appllcatlons, the com-

. pactness, simplicity, responsiveness, accuracy of control,
safety, and cleanliness of électric heating may outweigh
other considerations .in choice of heating method. The
adaptability of electric energy for distribution, conversion,
and regulation within a structure, as compared with
fossil-type forms of energy, provides a most effective and
efficient means of utilization of energy for space heating.

- Complete electric heating systems are widely used in
residenices, schools, and in many commercial and

industrial establishments. Electric space heating is often

used where minimum initial cost is the dominating factor.

Electric heating systems may be used to supplement solar

heating systems.
DECENTRALIZED SYSTEMS

Decentralized systems utilize units appli'ed to individuat

rooms, and while usually only one type predominates per .

"-room, types may be mixed if occasion arises. Often the
individual rooms are combined into a system or zone.

- Examples of equipment so utilized are electric baseboard
heaters, convectors, sill-line heaters, unit heaters, and
unit ventilatots.

CENTRALIZED SYSTEMS
Central Hot Water Syatems
Heating systems of hot water type using radiators or
convectors, may be operated using an electric hot water

boiler containing immersion elements. Such boilers are
extremely compact and may be designed for wall

mounting. The size of a 20 kw boiler is about 1.5 cu. ft.-

"Multiple elements of appropriate L capacnty (from 2 to'5

kw each) make up the total heating capacity required. The
elements are usually arranged to be energized or
de-energized in sequence to avoid large voltage dis-
turbances. The elements should. be interlocked to prevent
enérgizing when the circulating pump is not operating.
Some makes of boilers are particularly adaptable to
multiple zoning by having control systems which energize
the number of elements. that match the heating needs of
the zones calling for heat.

For off-peak operation, a water heating tank -of large
storage capacity may be-employed. The system may be
designed for a water. temperature of 250 to 275 F at
pressures up to 75 psig, with suitable piping systems for
this pressure. An automatic valve may provide 140 to 160 F
‘water at the pump by mixing hot water from the tank with
cooler water from the return main. Another method
employs the flash principle, withdrawing water at high
storage temperature into a low-pressure separating
chamber where steam is obtained as a result of the
pressure reduction; however, power for pumping is
‘substantially greater with this steam-accumulator method.

R Ceutral Warm Afr Sydtehs

Central blower and air duct systems are adaptable when
summer cooling is planned or when circulation.'ﬁlterin‘g.
humidifying, or dehumidifying of the air is desired. Such
systems furnish a convenient means for posmve intake

-of fresh air.

Compact electric heating. units are sometimes installed

.in, main supply. or branch ducts of central-fan steam and
water systems to provide the final temperatures and

relative humidities required for comfort or process air

" conditioning. Electric heaters installed for use primarily in

the heating cycle can also be utilized for reheat in the
cooling cycle.

Individual room control is obtained by using electric
duct or air outlet heaters.

Electric furnaces, consisting of resistance heating coils

and a blower housed in an insulated cabinet, are available -

in sizes ranging from S kw to 60 kw for use with residential
ducted warm air systems. Electric furnaces are compact,

‘require minimum wiring and no fuel connéctions or fuel

piping. While not adaptable to individual room control, a
separate electric furnace may be used for each of two or

‘more larger zones.

Principal Types of Electsic Space Heating Systems -

‘Decentralized Systems |

A. Natural Convection Units
1. Floor drop-in heaters
2. Wall insert and surface-mounted heaters
3. Baseboard convectors -
4. Hydronic baseboard convectors with uuiuersion
elements

"B. Forced Air Units

. Unit ventilators
. Unit heaters
. Wall inscrt heaters
. Baseboard heaters
. Wall insert heaters
. Floor drop-in heaters
C. Radlant Units (high intensity)
1. Radiant wall, insert.or surface. mounted; open nbbon
or wire element
. Metal-sheathed element with focusing reflector -
. Quartz tube element with focusing reflector
. Quartz lamp with.focusing reflector
. Heat lamps
. Valance heaters
D. Radiant Panel-Type Systems (low intensity) -
1..Radiant ceiling with embedded conductors
2. Pre-fabricated panels
3. Radiant floor with embedded conductors
4. Radiant-convector panel heaters
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Centralized Systems
A. Heated Water Systems
1. Electric boiler

240 2. Electric boiler, with hydronic off-peak storage



3. Heat pumps
4. Integrated heat recovery systems
B. Steam Systems
1. Electric boiler, immersion element or electrode type
C. Heated Air systems
. Duct heaters
. Electric furnaces
. Heat pumps
. Integrated heat recovery systems
. Unit ventilators )
. Self-contained heating and cooling units

- N7 I SN C RN

The above- units have conimercial-industrial as well as-
resldentlal applications. The more common residential
decentralized units include the radiant panel-type systems
(Iow intensity) and the natural convection units,
pamcularly the baseboard convectors and the hydronic
baseboard convectors with immersion elements.

Intermountain Rural Electrical - Association generally
recommends these separately controlled (decentralized)
heating systems. They are typically cheaper to operate and -
less of a burden on the overall electrical systcms than the
centralized units. '

Since decentralized units have individual thermostats in’
each room, energy can be conserved by lowering or
shutting them -of in areas ‘where heat isn’t needed.
Decentralized units are also very compatible with load
control devices.

FURTHEKR CONSIDERATIONS

Any electric heating unit considered for purchase and
installation should bear the Underwriters Laboratories
Listing Mark, glvmg the purchaser assurance that it has
been tested, and is listed by Underwriters Laboratories (or
has the CSA mark, in Canada).

Separately-controlled units [Decentralized System]

Baseboard radiation. These units are similar in outward
appearance to the baseboard radiation’ commonly- used
with gas-and oil-fired hot-water heating systems. As they
provide heat mainly by convection, they may cause
problems of dirt — streaking on the walls. They are, on the
whole, a very satisfactory means for heating a room by
electricity. :

Buit-in wall heaters supply heat mainly by radiation,

. Some models are equipped with small fans which increase
slightly the amount of heat given off by convection. The
fan produces a slight amount of noise.

Resistance wireés- embedded in the ceiling in ceiling
-panels, and ceiling heaters controlled by wall- mounted
thermostats are sometimes used for electric heating. The
embedded wires have the disadvantage that there is a
considerable.lag between the time heat is called for and
the time when a room becomes noticeably warmer. Heat
from thé ceiling is supplied mainly by radiation. Portable
space  heaters are designed to give rapld deep-room

2.1.2

penetratlon Portable electric heaters can be moved from
one spot to another. Various models feature:. fixed or
portable heavy-duty thermostatic controls with a range of
55° to 100° F; automatic current cutoff if heater is tipped

forward or thc front is obstructed: and dual-wall

construction to keep the cabinet cool and safe to the touch.

This type heater should be used only for temporary or
emergency applications.

Central systems

A central heating system using electricty functions in
much the same way as a.system using oil, gas, or coal as a
fuel. The heat is produced at one location and distributed
throughout a home.

In a forced-air electric furnace, air is heated as a blower

“forces it past heated resistance élements and into a system
“of ducts. Sucha system heats rooms by convection and

offers ait filtering and relatively easy adaptation to air
conditioning as two important advantages. Electric
forced-warm-air heat does, however, present most of the

_ disadvantages related to the need for space for the furnace
"and existence of blower noise that are charactenstlc of gas
.or oil forced-air heating.

Electric hydronic (hot water) systems employ con-

. _' ventional baseboard radiation by which heat is transferred

from the radiators, by both radiation and convection.
Electric hydronic systems are characterized by a very
small boiler, and they offer the decided advantage that
they do not require any provision for cntrance of soiue cold-

_outdoor air into the house (or furnace room), as is

necessary for safe combustion of gas, oil, or coal fuels.

A heat pump can function as a heating OR cooling
source. As the name implies it produces heat by using the
compressor as a pump. Electricity is not converted directly
into heat as occurs with other kinds of ele¢tric heating. In
the cold seasons, a heat pump extracts heat from the cold
outside air, and carries it into the house. (Actually outdoor
air, though cool, contains recoverable heat). Instead of
supplying about 3400 Btu for every kilowatt-hour
expended (the usual Btu per kwhr conversion ratio), a heat
pump will supply 1% to 2 times that amount, depending
upon the temperature outdoors. Thus it supplies a means
of heating with electricty at about two thirds the usual cost
(neglécting investment costs, depreciation, and main-
tenance of the equipment). In the warmer months, the flow
of the refrigerant in the machine is reversed — the heat
pump then functions to remove heat from thé building and
thus functions as an air conditioner. .

There are several important points to consider with
regard to usc of a heat pump:

1) The machine and its installations will ltkely be
expensive.

2) In the wintertime, efficiency falls off to a low figure
as outdoor temperatures fall. As temperatures drop well
below about 40°F outdoor, the heat pump needs more and
more support and regular resistance-type heaters — which
are much more costly to run — are turned on,
automatically as a rule, '
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Comfort, as defined by ASHRAE Standard 55- 74 is *‘that condition of mind which expresses satisfaction with the
thermal environment."' The person is not aware that he is being heated or cooled. Recent investigations have broadened .
our knowledge regarding the human body and its response to the surrounding environment. The mean radiant
temperature (MRT) has a strong influence on the feeling of comfort. When the surface temperatute of the outside walls;
particularly those with large amounts of glass, begins to deviate excessively from the ambient air temperature of the
space, it becomes increasingly difficult for convective systems to counteract the discomfort resulting from cold or hot
walls. Heating and cooling panels neutralize these deficiencies and minimize excessive radiation losses from the body.

Radiant .
Celling Panels .

Pancl-heating systems function on the basis of providing
a comfortable environmerit by means of controlling surface
- temperatures and mlmmlzmg excessive air motion within
the space

Radiant heat comes from thread-thin wire embedded in
panels, which are flush wnh or suspended from ceiling.

eWholc house or supplcmcmal heating.
*Especially good over large glass areas.
eIndividual room control.

#Easily installed in new or existing home.

The eeiling is thc room surface most often ued for
location of the radiant panel. It sees all other surfaces and
objccts in the room. It is not subject to unpredictable
coverings. as arc floors. Higher surface temperatures can
be uscd. It is of smaller mass and therefore has quicker
response  to load changes. Radiant cooling can be
incorporated, and, in the case of the metal ceiling system,
. the piping is accessible if in nieed of service.

Radiant pancls -arc’ unique in that, unlike: most heat
transfcr cquipment where performange can be measured
in specific terms, the performance of the radiant panel is
related directly to the structure in which it is located. and
-an understanding and cvaluation of this interrelationship
is desirable. '

SIZES AND INSTALLATION

Easily instatled. cither flush with ceiling or protruding '

slightly, in all types of new or remodeled construction.
Pancls arc usually rectangular. Most are pre- -wired and
asscmbled by the manufacturers.

SUGGESTED APPLICATION
Wholc-building and supplemental heating. Pancls are
cspecially uscful over large glass arcas. Used in
bathrooms, kitchens, family,.and rcucanon rooms as well
as problcm hcating arcas.
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Radiant
Cable Hesl-

Gentle, cven heat radiates from cable embedded in’
ceilings (or floors).

" «Completely out-of-sight.
sIndividual room control."
sSilent operation.

*Nd maintenance.,

Cciling cablc is hidden. so it puts no Iimits‘on'furnilure :
arrangement. It beams soft heat into the room over a wide
area, so pcople are usually unaware of the heat source.

And it can move, stretch, or bend with any movement of .
the ceiling or house.

Ceiling ‘cable. though least. expensive to install,
demands hcavicr ceiling insulation.than wall nanels and
baseboard units. Otherwise, vou'll lose too much heat to -
the attic. and operating costs will rise.
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Resistance Urits
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Electric Heating
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Baseboard units save labor because they are
surfacemounted after the wall .is finished. All you do -
before finishing the wall-is to install the 240-volt leads
(some low-temperature units take 110).

Baseboard comes in sections that vary in length from 2’
to 12’ and in height from 6" to 10'". It has corner pieces
and can be painted.

Baseboard

A mctal casing, in the same configurations as
conventional baseboard along walls, contains one or more . -
NOTE: Drapes should be shortened, so as not to come in

heating elements placed horizontaily. Heating elements
may be finned sheathed. cast- grid, ceramic extended
surface, or electrically conductive coatings on glass or
other material. The vertical dimension.is usually less than
9in., and projection from wall surface is less than 3.5 in.
Units are available from 1 to 12 ft. long with ratings from
* 100 to 400 watts per ft of length and are designed to be
fitted together to make up any desired continous length or
rating. Sill heaters are available with ratings up to 1000
watts per ft. Electric hydromc ‘baseboard heaters
containing immersion heating elements and an antifreeze
solution are available in ratings from 300 to 2000 watts. Air
circulates from a slit at the bottom, over the heating
element and out into the room. There is no. noise from
moving air or equipment, blowers, or parts.

INSTALLATION -

They should be placed at floor level of outside wall. Heat
cifculation is not distributed by furniture placement.

Baseboard “units are - usually self-contained. Installation
is' fast and easy since most types are pre- -wired and
assembled at the factory.

This electric resistance heating is strung together like
continous -toasters along outsnde walls. They usually take
240-volt current.

sCompatible with existing baseboard.

*Easily and quickly installed in new or exlstmg homes

sIndividual room control

*This system produces no fumes, gas or smoke, is quiet
and requires very little maintenance.

Baseboard units help keep wiring out of the walls, thus
reduce high wiring costs. Most baseboards have plenty of
room for. 'lighting and appliance circuits. Receptables,
available in most baseboard lines, can be fitted right into
the ends of the units. )

High-temperature baseboards offer the most efficient
electric heat in colder climates. They put the heat where
it's needcd most — around the perimeter of the house.
Low-tcmperature bascboards offer *‘softer,’” less con-
centrated heat.
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contact with heaters.

Wall Hezter [picture]

If it doesn’t intérfere with window treatment, unit should
‘be placed on outside wall. Due to high temperature, unit
should not be located close to inside doors or furniture.

ilﬁdividual room control.
eMay be installed where héat is reqmred only

occasmnally

In many wall and floor- insert heaters, a small fan

. circulates room air over the re51stance heatmg elements
" and back into the room. They ‘are all regulated by

thermostatic controls (either built-in or wall-mounted).

_ Installation of a complete unit into a roughed-in box takes

only a few seconds since the reflector heating elements
and controls may be mounted to the grille front.

Wall units are recessedinto the wall (and sometimes the
ceiling) so that only the front of the units projects into the
room. So it is necessary to build in frame boxes, like rough
window openings, at the framing stage of construction.
This means extra labor and higher installation costs.

You can keep costs down by using wall panels where you
want to concentrate heat (ie, in bathrooms) and baseboard

-units in other rooms.
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Hot Water Heaters
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Buying A Hot Water Heater

When purchasing a water heater, match: its size to the
nceds of your family. Oversized ‘water heaters usc more
cnergy than nccessary.

Cost of Operation

A. Approximately 17% of the total-electric bill of an
all-clectric home goes to water heating.

B. About 47% of the total-eléctric bill for the all-electric
home without electric heat is for the electric water
heater,

Encrgy-cfficient water heaters may cost a httle more
initiolly, but roduced operating costa over a period of
time can more than make up for the higher outlay,

*Buyv a water heater with thick insulation on the shell.
While the initial cost may be more than one without
this conservation feature, the savings in energy costs
over the ycars will more than repay you.

*Add insulation around the water heater you now have
if it’s inadequately insulated, but be sure not to block
off nceded air vents. That would creatc a safcty hazard,
cspecially with oil and gas water heaters.

* *Hcating of water continues even if hot water is not being
uscd. )
Standby hcat loss varies on water heaters depending on
the location. the size of the heater and the amount of
insulation used.

Avcrage standby losses vary from 4 watts per sq. ft. to
7.9 watts per sq. ft., depending on the thickness of
insulation used. B i
‘Square fect of tank arca averages about —
"7 26 sq. ft. for a S0-gallon heater

30 sq. ft. for a 66-gallon heater

36 sq. ft. for a 80-gallon heater

INSTALLING A HOT WATER HEATER

~ *Place the water heater as close as possible to where hot.
~ water is used. Long runs of pipe cool hot water, thus
incrcasing opcrating costs.

*if you do have long pipc runs, insulate the _pipes to
decrease heat loss. This also conserves water which may
be wasted by letting it run until it gets hot.

OPERATING A HOT WATER HEATER

® Check the temperature on vour water heater. Most
watcr heaters are sct for 140°F. or higher. but you

may not nced water that hot unless vou have a dish-

washer. A setting of 120 degrees can provide adequate
hot water for most families. 244

If vou arc uncertain about the -tank water
temperature, draw’ some water from the heater
through the faucet near-the bottom and test it with a
thermometer,
Inthe average home between 35% and 50% of total water
use is hot water.

ESTIMATED WATER USE
A. Tub bath. 10-15 gal.
B. Shower (under 5 min. 8-12 gal.
duration)
C. Automatic washer 25-30 gal.
D. Automatic dishwasher  11-16gal.
E. Hand wash dishes '9-14 gal.
{each time)
F. Shampoo 5-7 gal.
G. Cleaning 3-8gal.
H. Food preparation - S gal.

AVERAGE HOT WATER USED PER DAY

. Zadults 1 child . — 60 gal.

2 adults 2 children — 70 gal.

2 adults — 3 children — 80 gal.
A leaking hot water faucet should never be. disregarded.
Little drops of water cost money.. Here are several typical -

“examples of how much hot water and electricity can “‘go

down the drain’* through leaky faucets!

DROPS GALLONS KWH

PER MINUTE PERMONTH PER MONTH
0 192 8
90 310 78
120 429 107.

To reducc consumption a

**flow vestrictor’ to limit the
shower flow may be hclpful
This little device can be /
installcd in -mimitcs, and can .
cut the shower flow from 6
gpm to 3 gpm, thus saving a
lot of hot water and reducing
encrgy rcquircments for -

heating water.

FLOW
RESTRICTOR

*Approximatcly threc times a year, drain a pail or two of

water from the faucct at the bottom of your hot water tank , .

to get rid of scdiment and mineral deposits. This will
lengthen the lifc of the unit and assure a higher operating
cfficiency.

*Whcn you go away for a period of time — for a weekend
or longer, vacation, etc., shut the électricity off to the hot
water heater.

T
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Automatic controls are designed to run heating and
cooling systems automatically 'so that they function only
when heating or cooling is needed. This helps keep the
house at an even temperature, which adds to the comfort
of the occupants and reduces the cost of operating the
system.

The heart of the control system is the thermostat,
essentially a temperature-sensitive switch that turns the
heating system (or cooling system) on and off. Some
thermostats are designed so that various stages or parts of
_the heating system can be turned on or off so that the heat
input is ‘*modulated’’ to match the heat loss of the house.
Many thermostats are equipped with small heating

elements called anticipators. The anticipator raises the

“temperature within thé thermostat case, giving-it a false
- reading and causing it to turn thé system off before the
room reaches the desired temperature. The residual heat

‘.. in the system will then bring the temperature up to the

- desired point. If there is not sufficient residual heat, the

thermostat will sense the deficiency and turn the system

on again. In this way the desiréed temperature is reached in

small steps so that the house is not overheated, wnth a
- .resultant waste of fuel and occupant discomfort.

In many instances, one thermostat is used to control

the temperature in several rooms or the whole house.
“Actually, it can sense the temperature only in the room
‘where it is located. For this reason it is importe~t that the
thermostat be located either where the ter . rature is
representative of the whole house or where temperature

""control is most important. Locate the thermostat at a
height of 2¥1 to 4 feet.above the floor. Avoid locations on
ouside walls, near outside doors, or in bedrooms where
windows may be left open. Likewise, do not place it near
heat outlets, behind doors, on walls that receive heat from

- the sun or fireplace, or on walls that house heating pipes
ducts, or chimneys. Avoid locaticns that may interfere
“with furniture placement. Lamps, TV. sets, or radios under
a thermostat will give it false readings and result in poor
contro! of the heating system.

In some cases, it may be desirable to divide the house
‘into-2 or more zones for heating (or cooling) control. With
non-central systems {such as electric resistance baseboard
or ceiling cable), zone control is relatively easy to achieve.
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With ducted or piped systems, the distribution lines must
be specifically designed for this purpose. Zoning is used to
help maintain the same temperature in various parts or
levels of the house. Zoning should be considered for
multi-level or large houses, or when there aré unusual sun
or wind exposures.

The division into zones should be based upon exposure
or occupancy; the most common division is usually found
to be: (1) the living section such as-living room, dining
room, den;.(2) the sleeping section; (3) the service section
such as kitchen, pantry and (4) recreational areas.

The thermostat should be set at the point at which the

. occupants are most comfortable and left at that setting

except for special circumstances. These special times
occur at very cold outside temperatures, when heating is
almost continuous. At that time, thermostats equipped
with- anticipators may have a tendency to ‘‘droop’’ and
maintain a temperature a few degrees below the setting.

- In these. cases, the thermostat setting will have to_be

adjusted. A setting above the desired temperature will not
make the temperature rise any faster nor will a low setting
causé the house to cool any faster. The speed with which

“the temperature in a house will respond to a change in the

thermostat setting will depend on the type of heating
system and the construction of the house.

If you leave home for a few days turning your thermostat
down can result in savings. However, never turn your
thermostat completely off. A sudden cold snap-could cause
your pipes to freeze and burst causmg substantlal damage
to your home.



Maintenance. A properly functioning thermostat will keep
your home at comfortable temperatures. However, a
number of things can affect its performance. The most
common problem causing poor thermostat operation is
dust covering the sensing element or contact points. ‘A
layer of dust will reduce the speed with -which the
thermostat feels a change in temperature, which allows
the house to.get too cold before the heating system comes
on and lets it get too hot before it shuts the system off. To
correct this problem, remove the cover from the
thermostat and carefully vacium the mechanisms. If the
material is caked on, a service call will be required.

Another occasional problem is that the thermostat loses

its calibration. For example: The thermostat is set on 68°
and the room temperature is more than 2° or 3° above or

below this (72.or 64°). The easiest solution is to set the-

thermostat ‘at whatever position it takes to' maintain the
desired room temperature and mark this ‘point. Some
models haveé a calibration adjusting screw on the sensing
coil mounting. Others require repositioning the thermostat
on the wall so that it is level. To recalibrate a thermostat,

- use a godd qitality. thermometer tv measwe the

temperature near the themostat. Then move the sensing
element so that the-contacts just open when the pointer is
set at the room temperature. Some readjustment may be
needed if an accuracy of 1° or less is desired.

‘A third way that the thermostat can fail is by a break in
the anticipator. This may cause some overheating of the
room before the furnace shuts off. If the variation between
**on’’ and ‘‘off"’ is not too great, you can'set the
thermostat to a lower setting. Repait of the anticipator
requires a_good serviceman or replacement of the
thermostat. . )

Older thermostats may have problems with corrosion of
the contact points. They can be cleaned with a piece of
bond paper or crocus cloth. (Be sure to shut off the power
tn the thermostat before you start to work.) .
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Free Standing Fireplaces Pre-Built Installed Fireplaces
and Wood Stoves
Under $700. . Between $500-$1500.
Light weight (can be installed on existing floors). Medium weight (can usually be installed on exisiting
Wood Stoves have high efficiency. Free Standing Fireplaces floors).
have poor efficiency. Slightly higher efficiency than solid masonry type.
Pre-engineered to function properly. Pre-engineered to function properly.
Can be installed by most do-it-yourselfers. Can be installed by most do-it-yourselfers.
May have shorter life than masonry fireplace (thin metal Glass door fire screens should be used.
units may burn out.) Adds to home value.

Must be placed a certain distance from walls and other
combustible material.

|
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2.6.2
Masonry Fireplaces Mobile Home Fireplace

Between $100-$3000 Between $350-$500.

Very heavy (needs separate foundation). Low efﬁc.iency = Similar to pre-built installed fireplace but with these
10% or less — (higher effliciences available with heat differences:

circulating metal form type). Air for the fireplace must be brought in from outside.
Should be built by qualified mason (one mistake can be No dampers are permitted on the combustion air inlet ot
very costly). flue gas outlet.

Should have outside draft and combustion air supply. There must be a door to close off the fireplace.

Glass door fire screens should be used. The door, usually glass, should be kept closed except
Has traditional appeal and charm. : when adding fuel.

Adds more to home value than other units. Chimney must have a spark arrester.

Wood, coal, or charcoal may be burned.
Unit must carry seal of Underwriters Laboratories ( UL).
If it doesn't, it likely does not meet the above standards
and shouldn’t be used in your mobile home.
Your local library has books containing dimensional data
and technical information on building and. installing
fireplaces.
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Despite its name, a heat pump is designed to provide
summer cooling as well as winter heating. In other words,
a heat pump replaces both furnace and central
.air-conditioning equipment with a single heating-cooling

system.

Most heat pumps are compact units that, except for
indoor components, are installed outside the home. In size
and appearance they look like the outdoor unit of central

air conditioner.

In summer, a heat pump operates as a standard,
electrically driven, air conditioner, collecting heat from the

air in yonr hame and expelling it outside.

In winter, the process is reversed so that the heat pump
collects heat from outdoor air to warm the air inside your

home.

The heat pump can do this because heat exists in all air. -
Even cold winter air (down to minus 460°F.) contains heat.
For the colder days, most heat pump installations have a
booster electrical resistance heater that automatically
switches on to supplement the heat brought in from

outside.

Heat pumps generally don’t furiction efficiently once the
temperature drops below freezing. So if very cold days are
the norm where you live. a heat pump may not be the most
cost effective option. The industry is presently addressing
itself to this problem and alternative designs which, for
example, extract warmth from solar collectors or from
ground water may increase the temperature range at

which heat pumps operate.

How does the heat pump save energy? It’s the heating
cycle that accounts for lhe significait eneigy savings that
are produced by heat pumps. Unlike a furnace that turns
fuel or electricity into heat, the heat pump collects heat

.that already exists in the outdoor air by means of its
refrigeration cycle. This means that the heat pump can
supply from one-and-ahalf to two-and-a-half times more
heat than the energy it uses. Engineers refer to this
advantage of the heat pump as the efficiency or Seasonal
Peifuimance Cactor (SPF). The higher the SPF, the more

efficient the unit.
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In a typical heat pump installation in a home, the
outdoor unit contains the outside coil, compressor and
reversing valve. Refrigerant travels through pipe or tubing
to the inside coil located in the path of air circulated by
inside fan. The supplemental electric heater above the
inside coil is activated when the heat loss of the building
exceeds the heat pump output on colder days.
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These schematic drawings show the inner workings of a
heat pump.
Cooling cycle. Refrigerant passes through inside coil,
evaporating from a liquid to a vapor. As the liquid
evaporates, it absorbs heat, cooling the air around the coil.
An indoor fan pushes this cooled air through ducts inside
the house. Meanwhile, the vaporized refrigerant, laden
with heat, passes through a compressor which compresses
the vapor, raising its temperature and pressure. The
reversing valve directs the flow of hot, high pressure vapor
liquid to the outside coil, the heat released during
condensation is fanned into the outside air, and the cycle
begins again.

It you are buying a heat pump for the first time, you
should be aware of some of its features that are somewhat
different from the conventional central system.

1. The Balance Point
The heat pump compressor itself will provide all the
heat your home needs until the outdoor temperature
drops down to what is known as the ‘‘balance point."’
This is usually about 30 degrees. Below this point
auxiliary resistance heat will automatically switch on,
supplementing the heat from the compressor and

" maintaining the comfort level in your home.

2.7.2

Heating Cycle. Note -that the valve inside the reversing
mechanism has shifted, causing the refrigerant flow to
reverse. Liquid refrigerant now flows to the outside coil,
picking up heat as it evaporates into a low pressure vapor.
The vapor travels through the compressor where it is
compressed into a hot, high pressure vapor, then is
directed by the reversing valve to the indoor coil. The
vapor turns to liquid as it passes through the indoor coil,
releasing heat that is pushed through the ducts inside the
house by the indoor fan.

AMOUNT OF SUPPLEMENTAL
HEAT REQUIRED
BALANCE
POINT

HEAT AVAILABLE
FROM HEAT PUMP

BUILDING
DEMAND

HEAT

BTU/HR.

0°F. i "65°
OUTDOOR TEMP.
As outdoor temperature rises, heat-pump output [line
A] increases, while building’s heat requirements [line
B] decreases. Below the balance-point temperature, the
heat pump cannot meet the bullding’s heat demand, and
a source of supplemental heat must be turned on.
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2. Lower Supply Air Temperature :
During the heating season, the heat pump circulates a
larger quantity of lower temperature air than you may
have been accustomed to in a home with a conventional
central farnace. But don't be concerned about this
lower temperature “air coming from your registers.
.- Your heat pump will provide pleasant heating.
3. The Defrost Cycle
Durmg the heating season, your outdoor coil will
occasionally collect frost and ice. The rate of coliection
" depends upon the outdoor temperature and rclative
humidity. In order to maintain proper air flow over the
coil, the dnit will automatically ‘‘defrost’" itself. Most -
of the time you will-never: realize this is taking place.
- But on rare occasions the unit will appear to smoke or -
stear. This is a normal operatmg condmon. so don't
let it alarm you.

Also consider: B

¢Initial cost. Get two or three contractors to estimate the

installation cost of a heat pump for your home versus the
cost of an alternative heating-cooling system.- '

On the average, heat pumps have a higher initial cost.

than other heating-conling systems. The higher cost is a
reflection of the durability that-must be built into the heat
‘pump for year-round. operation in hot and cold weather, °
and-of the heat pump's sophisticated control mechanisms.
Despite the higher installation cost, the heat pump’s .
_efficiency can produce mgmﬁcant savings on monthly
heating costs. This makes it possible for the cost of owning .
_ and operating a heat pump to be comparable to or lower .
than alternative heating-cooling systems, dependmg on
- the cost of energy and the severlty of the winter.

‘Payback. Figure out how many years it will take for- your
heat pump to pay back its higher: initial cost with lower
annual operating costs. You can do this by dividing the
estimated annual operating savings: into. the extra cost .
you'd pay for a. heat pump mstallauon
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Heat Pump Rating

1. Energy efficiency Ratio (EER)

The EER is a measure of their cooling capacity. — in
BTU's per hour — divided by the. electricity they
consume — measured in watts. '

A$ a general rule; 7. Ois. good anythmg rated at 8. Oor..
higher is excetlent. .
A unit with an EER of 9 uses one- th|rd less’ energy ‘than :
one with EER-6.

2. Coefficient of Performance (COP)

The efficiency of heat pumps for heating is measured

by their Coefficient of Performance (COP); an industry
yardstick: Electric resistance heatmg has an efﬁcnency .
of 100 percent, -or a COP of 1.00.

This ratio is calculated by dividing the total heating

capacity provided by the refrlgeratlon system. m'chiding.
circulating fan heat but excludmg suppiementery .
resistance heat, (Btuh) by the total electncnl mput‘

(watts). x 3.412. ’

:COP = BTU per hour (output) _

- Watts per hour (mput) xJ 412

. Seasonal Peformance Factor (SPF)

Durmg the heatmg season, the heat puni s Coefficient
of Performance increases on mild days and decreases

" .on cold days. The average COP for the heatmg season:
(the Seasonal Performance Factor;therefore is higher in

a mild climate than in a region where winters .are *
- severe;



ENERGY CONSERVATION BULLET]N 2.8. 1

~Air Conditioning

Intermountain Rural Electric Association 303 794 1535

2100 West Littleton Bivd

Littleton, Colo 80160

I — Refrigeration Type
Air Conditioners

A simple explanatlon will clarify the operatlon of air -

conditioners. .

Liquids absorb heat as they vapori_ze: to gas and lose it
"again when they return to liquid state. If the heat is
absorbed inside a house and lost outside, the housc is
cooled. Refrigerants-do this very efficiently by vaporizing
(boiling) at low temperatures, .

In an air conditioner, warm air from the house is passed
over coils of cold. liquid refrigerant and returned to the
house by a fan. In absorbing heat from this air, the
refrigcrant bccomes gas. A compressor ‘‘squeezes’’ the

warm gas, concentrating it heat, and it enteis condenser

coils. Another fan blows outside air over these coils and
- cools the gas back into liquid. The cycle then continues.
" Asthe inside air is cooled, it must give up moisture — it
is dehumidified.

When you buy a cooling system, compare the Energy -

Efficiency Ratio (EER) of various brands. EER indicates-
the number of cooling BTU’s delivered by a cooling system
for each watt of electrical input. The higher the EER, the
less energy required for the same amount of cooling: The

" EER will be a number ranging from 4.7 to 12.2. You can . -

. figure the EER of a unit you already own by dividing its
capacity in BTU's by its wattage rating. An 18,000 BTU.air
conditioner rated at 3000 watts would have an EER of 6,
which is only fair. If you purchase the unit with the higher
EER, even though it costs more initially, you will probably

save more in electricity costs in the long run. Buy the-

cooling system with the smallest capacny that wm do the
job. :
Buy a unit with the capacity that matches your needs.

- An over-sized unit not only will cost more, but will operate -

inefficiently. If you can’t match your cooling needs to a
anit’s capacity, go with a slightly smaller unit.

e e 4o 7]
CISNERE K - &
Central System ' - Ej

A duct system distributes cool air to every room from a

cential unit.
eMore effective than window or thru-the-wall unit,
eDehumidification.

“eAir filtered.
eHeating system can be added, usmg existing ductwork.
*Increases value of home.

Consider central air conditioning if ‘you consistently
operate a number of room units. Installing central air

conditioning tequires a dependable contractor. A solid"

reputation counts.
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Wlndu.w Unit oz

May be placed in émy window large enough for the unit"
and where there is or can be adequate wiring. Unit should
be shiclded from direct sunlight.

‘Jlnexpenswely installed in any home

eDe humidification

-®Air filtered.

.AI\N

Thru-The-Wall Unit °

Should be"pla'ced as high a_bove' floor as practical on
outside- wall that is shielded from direct sunlight.

eDehumidification.
e Air filtered.

‘*May be installed in existing home.

sTurn off your window air-conditioners when you leave a-
room for several hours. You Il use less energy cooling the
room down later than if you hgd left the unit runging.

*Place room air conditioning units on the cool (north) side
of the house, if possible. If your air conditioner is in direct
sunlight, cover it with an awning, but make sure it does
not trap hot air in the window area.

®A room air conditioner df adéquate cap‘acityAcan' serve a
zone much larger than a single room, providing

- construction of the building is such as to permit the free

circulation of air in the area.

*If you have a room air conditioner, be sure that the air

exchange control, which is a means of bringing in outside
air to replace stale air, is closed during the day. When it is
open on hot days, this outside air, which is inefficient to
cool is being introduced into the system..



edct 'your thermostat at 78 degrees, ‘a recasonably
comfortable and energy-efficient indoor temperature.

The higher the setting and the less difference between

indoor and outdoor temperature, the less outdoor hot air

will flow into the bunldmg

'Don't set your lhcrmostal at a colder setting than normal
when you turn your air-conditioner. on. It will NOT cool
faster. It WILL cool to a lower temperature than you necd
and use more energy.

oSet the fan speed on high except in very humid weather.
When'it's humid, set the fan speed at low; you'll get less
cooling but more moisture will be removed from the air

‘oCIe.an‘ or replace ai;-conditioning filters at least once a
month. When the filter is dirty, the.fan has to run longer to '

'move the.-same amount of -air, and this takes more
electrlcny

eDon’t put anythlng dlrectly in- front of your  air
conditicner  Furniture, drapenes. and other objects will
block the flow of cool air.

sNever operate a‘window or attic fan in an air, conditioned
~. area. If will simply force the cooled air out of the room.

" ®Keep all windows ‘and doors closed while your air
conditioner is in opération.,

sExpect ‘three benefits from a service call for your air
conditioner: cleaning the filters, checking the refrigerant
in the system, and cleaning the condenser,

~ '®Confine your living spaces to fewer rooms, and close off
. the rooms you are not using.

2~ Evaporatlve Type All‘
Conditioners

*In dry climates such as Colorado, it is wise to .consider

evaporative cooling. These devices, which use less energy,

evaporate water to lower the temperature of a stream of
_ outdoor air circulated through the house. L

To insure maximum. efficiency from an evaporative
cooling unit, replace the cooling pads at the beginning of
the summer season. Clean the unit thoroughly and oil
motor and blower bearings. Check the water pan and
recirculation system for leaks. ,
~ Test the unit to make sure that the water dlstrlbutlon
lines keep the entire pad surface wet but don’t flood the
pads, which will restrict air flow.

Air balance each room. Open the window furthest from
the cooler duct in each room about one inch. Unlike
refrigeration, evaporative coolers depend on- open
wmdows to work properly

2.8.2
3~ Coolmg Without Alr
Conditioning °

It is possible to maintain a comfortable home in summer in
parts of Colorado without relying on a mechanical. cooling
system. As a matter of fact, many families do. Most of the

" suggestions alrcady offered on proper .insulation are as

beneficial to cooling in summer as they are to hcaung in
winter.

A number of the ideas of”  d in this section, while aimed
at reducing air condiuoning loads, are just as useful to . -

familics who do not-use air conditioning.

*Take advantage of the daily temperature cycle — to invite -
night’s cool air into your home and to button up the house
come morning. Lowest air temperatures usually occuf
from midnight to just before dawn.

*A new house can be oriented to take advantage of solar
and climatic conditions. Rooms can be oriented
accordingly — bedrooms, for example, might be located in
the east so they will not receive the rays of the late’
afternoon sun. i

* #When ventilating, draw in air from the coolest side.of the

hoiise. Expel' warm air from the upper parts of the house,
either into the attic or through windows near their tops. A
ventilator fan can be effectively installed into the upper
ceiling to pull air through and push it into the attic. Also,
consider installing an attic fan to exhaust heat which often
reaches 140° - 160°, ‘thus preventing the heat from -
radiating down to your living area.’

eTake advantage of all possible ways of reducing ‘solar
heat gain. Remember to draw the blinds and draperies of
windows exposed to direct sunhght Awnings can be a more
permanent method. .

*Plant deciduous trees on the sunny. sides of the house for -
summer cooling.

*On cooler days and during cooler hours, open the window
or use attic or window fans instéad of an air conditioner; the

- cooling breeze will be even more enjoyable since it is much

cheaper to operate a fan than an air conditioner.

253




ENERGY CONSERVATION BULLETIN 2.9.1

Humidity Control

Intermountam Rural Electrnc Assoc1atxon

2100 West Littleton Blvd.

303 794 1535
Littleton, Colo. 80160

Types Of Humidifiers
In tightly built modern houscs, too little humidity is
scldom the problem. However, in large houses with few

occupants or in houscs where little cooking or clothes .

washing or drying is donc, there could be a problem of dry-
air in the winter, Moisture can be added mechanically by
commercially available humldlﬁers ‘There are three
L,cncrnl types. ‘available: ‘

The pan type is the simplest but has fimited capacity. The

pan is inscrted in the plenum of the furnace and wicking
plates are used to draw water out of the pan where it.is

then evaporated into the air stream flowing over the:

. plates.

"The wetted-clement type operates as air is forced through
. awectted-pad or filter. Thesc units can be either portable or
mounted on the furnace. Portable units are usually refilled
manually and require more attention than the permanently
installed. humidifiers.

The atomizing type throws water in fine droplets from the - -

" surface of a rapidly revolving disk or a small tozzle. This
type is available as.a portable unit or installed in the duct
or plenum of a central heating: system. The minerals in
hard-water arc left as the water evaporates, and a light

coating of whltc dust can -result over much of the .
furmshmgs in the house. In the two: types previously
listed, the minerals remain in the plates or pad and are - -

dmardcd as their parts are replaced.

- Humidificrs arc controlled by humidistats. and should be

_closcly watched so that high humidity does not occur on

cxtremely cold days when condensation is most likely to .

oceur. Moisture accumulation on the inside” surfaces of
" double glazed windows is the first indication of excessive
humidity. If the outdoor temperature is 0° to 10°, the

humidity should bc no morc than 20 pcru.nt |f 15° 10 45°,

40.-pereent.

In the winter, a humidificr can rchcvc umomfortablc
'dl}ncss. but it won't reduce utility bills. Don't believe
advertisements telling vou otherwise.
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| 'Humldlty Control Equ1pment.

Portable
Humidifler

"Place where needed.
*Easily moved. ‘
sLower initial (.OSt than console.
*Automatic opcration.

Console
Humiditier

Place in mntral Iocatlon about six mches from. a wa\m.
inside wall, :

°La|ge capaut\ :
¢ Automatic moisture duspcrmon
#Somc modcls have automatic water refill.

.Venli!ali(lg Faln: o ) {.:—[[‘D};j fD:Y

Placcd in.wall or cciling of Kitchen and'bath.

. ®Operated only whicn needed. .
*Can be automatically controlled by humidistat.

Dehumidlﬂcr

Pl.uud ncar sources of excess watcr \.apor such as kitchen
or hnhmom

OI-.NI\ mmcd
°Aummnm dthumd:fcauon.
eSome units have automatic drain.



Kltchen Appliances

ENERGY CONSERVATION BULLETIN 3.2.1

. Intermountain Rural Electrlc Aésocnatlon 303 794 1535

2100 Wesl Llllleton Blvd

Littleton, Colo 801 60

"While you'r¢ thinking about your food budget. think about your energy budget too. The meals you prepare, what

you cook in and how you cook can make a difference

.Ra‘nge & Oven

OPwhc-mng is no Iong,cr rc«ommcndcd by some oven
" manufacturers; consult-the operating manual. If preheat-
ing is nceded, don’t wait longer than 10 to 12 minutes.
Oncc it is preheated. m\mcdmlcl\ put the product to be
‘baked into the -oven. Many casseroles and’ meats do not
need a preheated oven. The broiler does not require
prchcatmg unless a recipe specifically calls for it.
*Cook by time and. temperature for best results. Use a’
mcat thermomgeter when roasting to prevent overcooking
“and additional cnergy costs. Carefut timing ‘of cooking
procedures eliminates the need to check food constantly.
Every umc you pcek under the lid of a parn, heat is lost.

sHcating clecments on_an electric stove store a gre"at
amount of encrgy even' after they are shut off.” You can
continue to cook after this shut-off period for about two or
three ‘minutes. Electric oven retains heat from. 15 to 30-
minutes.” Use leftover heat to warm plates or heat rolis.

¢Placc your pans on the range before you turn it on to save
heat. Be surc to match pots-and pans to the right size unit
50 you don't wastc heat around the sides of the vessel. .

#Keep the Kitchen clean. Make-suré that ‘fhie ‘appliances’
arc opcrating cconomically by regularly deamng the
cxhausl fans, rangc top and.oven.

oCican rcﬂcuor pans undcr surface units’ of an elc&tnc‘

range. will increase cfﬁucmv
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‘eNcver boil water in an open pan. Water will come to a boil

- faster and usc less energy in a kettle or covered pan. As
" soon as water reaches the boiling point. you can cut the
‘setting back.

*Tryv. to cook food on lowest. possible setting. Many times
high hicat will overcook food and waste energy. The lower
the setting the less energy used. (Potatoes will bml just as

~well at mer:hum heat as at high heat.)

eUsca sm.all amount of water to cook vegetables. They will

.cook faster, taste better and contain more vitamins. If the

oven is to be used, then cook the whole meal in it. Leave
12 inches between pans and there will be no absorption of -

" odors.

*Preparing larger quantities of food is a good way to
‘conserve energy. Stews, soups. spaghetti sauce, and
casscroles should be prepared ahead and then frozen. It
cost less to store and warm them as needed than to cook
them from scratch for each meal. Besidesithis saves a good
deal of time in the kitchen, nme that can be better used

’somc“ here- clse

*A sclf-clcaning oven is designed with thicker'msu_lation

- and uscs-less energy for normal oven cooking than ranges
~without the seif-cleaning feature. A major manufacturer
.reports that tests conducted by its engineers have shown
that a scif-clcaning oven uses about.15% less energy than
-a non-sclf-cleaning oven: This margin of energy conserved

is cqual to the energy needed for 12 oven cleanings per
vear, - N i '

*Do not usc"aluminum foil to line the oven unless
manufacturce’s instructions permit it. It can ‘reduce the
oven's cfficieney by interfering with air creulation. -

‘*Plan outdoor mcals. Especially in the summer, outdoor

barbcceues are fun, snvc cncrg\ and kcep the house from
hc:mng up.




*Energy can be saved by using alternative cooking’

“methods such as electric frypans, broilers, crock pots,
toaster-ovens, rotisseries and microwave ovens. Many of

" these appliances also cut down on dishwashing by cooking -

more than one thing at a time in a single .container. An
electric frypan can be used to cook several items at a time
. by dividing the interior with an aluminum foil insert. It will
heat more efficiently than a panon the stove because the

électric heating element is part of the pan. This gives .

even, well distributed heat on entire surface of the fry pan.

“eUse these appliances as ‘the maniifacturer suggests.

Never pull the cord when disconnccting an appliance i‘rom '

the outlet . ... use the plug.

OSel upa snmme'r kitchen outdoors to eliminate all cooking
heat, moisture, and odors from the House. Appliances such
as skillets, préssure cookers, and toaster ovens can easily
be used out on. the patio. :

eInvestigate recipes. Many of these appliances are very
versatile and can cook a wide range of items. For instance,

a crockery slow cooker can be used to cook soup, roasts,

bread and even cake.

'Another great alternative is the electric barbeque It not
only saves pan washing, but doesn't heat up the kitchen.
Many feature special easy-to-clcan grills, too.

Dishwashing

*The ai/erage dishwasher used 14 gallons of hot water per
load. Use it in an energy efficient manner. -

oThe. “‘finse-hold’’ control on dishwashers uses three to
'seven gallons of hot water each time used. Avoid using it.

OScrape dlshes before loading them into the dnshw.mu. S0
- you won't have to rinse them. If they. need rinsing, use
. cold water. Also check-the filter screen over the drain in
the dishwasher regularly and remove any food particles.

eLoad the dishwasher correctly in order to ensure
operating efficiency.

sUse the manl..facturer s directions in measuring
detergent. Too much detergent will'over load the machine
and cause it to work inefficiently.

Be sure your dlshwasher is full, but not overloaded, when

'you turn it on,

oWhen " buying a dishwasher, look for a model with
air-power and/or ovemight dry settings. These features
automatlcally turn off the dishwasher after the rinse cycle

3.2.2

*Use a steamer or pressure cooker to cook several foods at

_one time when possible. Many pressure cookers have

" .-partition inserts so three or four items can be cooked at

once. A pressure cooker takes less energy and time than "
conventional. cooking.

*Slow- cooliers consume very small amounts of electricity
and do not overheat Iivmg spaces — try using yours

".instead of your oven.

- eResearch on energy consumed in cooking indicates that

microwave cooking is the best energy conserver. It is four
times as efficient as conventional cooking. There is no
preheating and no heat given off into the kitchen.

*Remember, heating elements are the greatest pullers of
wattage we have in our home. Plan their use wisely.
Appliances with heating elements are: toasters, electric
heaters, irons, electric stoves, hair diryers, waffle irons,
electric blankets, coffee makers and others.

*If your washer has no *‘air-dry"™ switch, turn the control '

" to **off’" position after the last rinse, crack the door and let

the dishes air- -dry by themselves. You’'ll save a third of the
energy cost of automahc dishwashing.

*Don’t wash dishes under hot running water or you'll be
throwing away gallons of costly heated water. Close the
drain, fill the sink with-warm water and detergent, and

" rinse with a hot spray in the dish drainer.

 eInstall an‘aerator in your kitchen sink faucet. By reducing _

the amount of water in the flow, you use less hot water and

‘'save the energy that would have been required to heat it,

The Iower flow pressure is hardly noticeable.

#Use cold water ‘rather than hot to operate your food
disposer This saves the energy needed to heat the water,

_ is recommended for the appliance, and aids in getting rid’

of grease. Grease solidifies in cold water and can be ground
up and washed away.
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Refrigerators

sWhen buying a hew refngerator. consider that the
self-defrosting type uses more electncnty than the manual
defrost type

*Most refrigcrators have heating elements in their walls to

prevent condensation on the outside. These heaters need to
be on only when the air is very humid. If you buy such a

refrigerator, be sure it has a switch to turn off the heater..

Make sure that the refrigerator is the best size for the
famll_v needs. A half empty refrigerator is westmg energy.

#Check seals around the refrigerator and oven doors to
make sure they are air hght lf not, adjust the latch or
replace the seal.
To check the tightness of the seal, place a doliar bill
between the gasket and the cabinet of the refrigerator and
_close the door. Pull the dollar bill straight out. There
should be some resistance. Test all around the -door. If
" there are places where no resistance is noticeable, have
" the gasket checked or replaced. - :

eDon't keep your refrigerator freezet too cold. Rec-

ommended temperatures: 38 to 40 degrees for the fresh
- food compartment of the refrigerator; 5 degrees for the
freezer section. (If you have a separate freezer for
long-term storage, it should be kept at-0°F., however.)

°Buy an inexpensive refrigerator thermometer to keep a

check on the inside temperature.

sEvery time the door is opened, cold air rushes out and the '

refrigerator or freezer has to work hard to compensate for

the loss. Plan ahead and know what is needed before

opening the door. When unpacking groceries from the

store, stack all the. refrigerated and frozen items in

separate piles. Then put them in the refrigerator aII at
" one time, opening the door only once.

*Assure . propér ventilation to lower-refrigera(or and
freezer operating costs. Install the unit in an area with
adequate air flow and clearance -from the walls and
cabinets.

*Open your refrigerator and freezer as seldom and for as,

short of period of time as possxble

*Locate the apphance away from the direct flow of warm air
such as that from a range, heat register or sunshine.
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3.2.3

*Cool foods before refrigerating. Be careful, however, not
to-lct things set out any longer than it takes to come to’
room temperature. That way. bactena won't have a chance )

to grow.

eCover all liquids stored in the -refrigerator (especially '

frost-free models). Moisture is drawn into the air from

uncovered liquids making the refrigerator work harder,

When the refrigerator or freezer is full, allow for air
ciculation around the stored items for proper cooling.

eManual refrigerators and freezers consume less energy. -

than those that defrost automatically. But they must be

defrosted frequently and quickly to maintain that edge. -

Frost should never be allowed to bulld up to more than Y4
inch.

*Once a year vacuum out the back of your refrigerator.

_ Pull it out from the wall, disconnect the electric plug and -

vacuum the large expose coil which usual)y ‘Tuns the
length of the refngerator

sWhile on vacation, raise the temperature setting sligﬁtly. '

Sifice the door won't be opened, things will stay cold. If the

- vacation is going to be for more than a week, refrigerators

and freezers may be cleaned out, turned off, unplugged
and left open.

'OKe__ep.an up-go-da'te inventory of the food in your freezef..
" Indicate the location of each item. When you want
. something, you'll know where it is. Then the freezer cover

or door won't have to be open so long.

eA chest freezer allows less cold air to escape when

opened than.does an upnght since-cold air settles to.the
bottom.: .

eUse an ice bucket when ice is going to be used for several
things. This will prevernt .having to open the door
vepeatedly to fill a single glass



'ENERGY CONSERVATION BULLETIN 3.3. 1
'Laundry Appliances

Intermountain Rural Electric Assoclauon 303 794 1535
. 2100 West thtleton Bivd = thtleton, Colo 80160

You can save consnderable amounts of energy in the laundry through conservatlon of hot water and by using you
aulomahc washers and dryers less often and more el’ﬁmently : -

Make sure that the washer and dryer are the rlght size for the family. A machine that is too! small will waste energy by
. makmg it necessary- to do two or three loads when a Iarge machine could have done one.

. Keep laundry equipment clean. Clean the lint filters on both ‘machines after cach load ‘A clogged lint trap or ﬁlter
+ reduces efficiency and increases energy use. .

Washers

. -One of the greatest energy users and costs in washmg clothes is the heating of the water. So think cold.

* Experiment with the best.way of washing for the family. * If you must wash a partial load select the water level to
To avoid overwashing, which wastes water and energy . fit the amount of clothes, Some machines have **mini
and shortens the llfe of clothing, try presoakmg sonled' . cycles** which allow for just this use of the washer.
‘things. )

. oA_IWash clothes in warm or cold water, finse in cold. Use
" hot water only if absolutely necessary. Many detergents

. Always presoak- badly solled clothes.. Co . are designed to clean just as well in cold water. Your -
* clothes will fade léss and have fewer wrmkles. That
Cef your machine has a soak cycle. take full advantage of m|ght save you some |romng too. ‘
~it. You might be-able to remove s(uhborn s\ams with just . )
one washlng ; -+ ® Short cycles. If your washer has a timer, use the shortest

cycle possible, Regular clothes need only an 8-10 minute
“wash. Delicate clothes don t need as Iong 3 wash cycle .

R o S - as dirty work clothes.,
® Don't use too much detergent. Follow the instructions .

.on the box.. Oversudsing makes your machlne worli .

Clean the filter tb make your machine run efl'ic|ently
“ harder and use more energy.

Some machines. have a self-cleamng ﬁller. in Whlch
case, it will take care of itself.

If you have a laundry tudb next to your washer, save the’
hot sudsy water from the wash to clean barbecue grills,
~ garden tools, oven racks, etc.

¢’ Use the suds: saver if you have onz.. It will allow you to
use one tubful of hot water for several loads. '

Shut off the water supply to the washer when it is not be-

‘e Don't wash partial loads. Wait until you can fill the ma- " ing used. This prevents loss and damage in the event of
chine. You'll save time, electricity and hot water, A full a broken hose, as well as relieving pressure on the wat-
load is when the tub is three-quarters full of dry, loosely © er valves. It is a good idea to shut off the water
packed artlcles . . .| -when -leaving on vacation, too. ' :
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Dryers

. Separate drying loads into heavy and lightweight items, '

smce the lighter one takes less drying tlme

. Two half-loads take less tlme and require less electrical
energy to dry than one full load in many éases.

- o Specific drying semngs are recommended for -different
" fabrics. Follow the directions. You don’t need ‘‘hot’’
heat for permanent press, for example The *‘Warm"’
_ - setting will dry-some items wrinke free, if you remove
’ them as soon as they are dry.

~ o Fill clothes dryers but do not overload them. That makes

" it work harder and longer. It wastes electricity and mon-

° Dry your clothes in consecutive loads. The energy used
" to bring the ‘dryer up to the desired temperature'
shouldn t be allowed to go to waste.

o ‘Use leftover heat to dry light synthetlc garmen