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SECTION T INTRODUCTION

The time has passed when solar water heating could be considered a
novelty or a luxury. The technology and economics of solar water heaters have
made them practical for families in Maine today. The reasons are several. One
is the fact that it is possible to save much more money during the lifetime of
the solar system than was spent on it originally. A second is that it works.

A solar water heater system can provide at least 50% of your domestic hot water
needs. And a third is that solar water heaters add to the resale value of the
homes in which they are installed.

Other reasons for installing solar water heating NOW include the cur-
rent economic climate and the tax incentives available at this time. The cost
of electricity and fossil fuels is soaring and thus placing a burden on family
budgets already strained by 'inflation. At the same time, families seeking to
meet these increased costs through increased incomes face higher tax obligations.
Installing solar water heaters can be a way out of this economic trap, since it
allows families to control at least a portion of their energy costs.

However, while many families are convinced of the benefit of solar
water heaters, they understandably want to know more about the economics of instal-
ling such a system in their home before making a commitment. It is for this rea-
son that this guide was prepared. By using this guide, it is hoped that each
family considering the installation of a solar water heater can determine its
economic benefit and/or feasibility for themselves.

Section II of this guide explains how to perform a life-cycle cost
analysis which balances the benefits against the initial cost of a solar system. |
Three methods of rating such a system are explained: the discounted payback |
period, the internal rate of return and a yearly cash flow method.

Price, quality, durability, utility rates, tax credits, etc. are a-
mong the many factors one should consider in purchasing a solar system. A de-
tailed explanation of these considerations is given in Section III.

!
Section IIT introduces and explains the tables which have been deve-
loped and included at the end of this guide in order to help you determine the
economic benefits of a solar water heating system for you and your family.




SECTION IT ECONOMIC METHOD: THE LIFE CYCLE COST ANALYSIS

Most consumer goods, such as food, yielgnan immediate satisfaction
or else enduring satisfaction which is impossible to measure, as in the case
of a TV. It is usually fairly easy, when considering a purchase, to weigh the
cost against the expected satisfaction. '

A solar water heater; like an electric or gas water heater, delivers
hot water. -Yet, the solar water heater is far more expensive than the other
two. How can an expensive solar water heater be a better deal than a cheap oil
or electric model? The benefits you get from a solar water heater are measura-
ble, yearly amounts of "free" energy from the sun for as long as the equipment
lasts. This translates into yearly dollar savings. In order to measure the
benefits, it i1s necessary to add up the expected solar energy contribution for
the entire lifetime of the solar water heater and compare this to the initial
cost, Economists call this type of analysis LIFE-CYCLE ANALYSIS (LCC). By
considering what the equipment will produce over its life-cycle, one can discover
if the overall benefits exceed the costs, and if so, by how much. By performing
life-cycle analyses for various types of water heaters, it is possible to mean-
ingfully compare conventional and solar water heaters and also various solar
water heaters among themselves. Though a conventional gas or electric water
heater is cheapetr to buy initially, it may prove very expensive to run over its
lifetime due to rising fuel costs. '

To make use of the life-cycle cost analysis, one should examine at
least three methods of rating the value of an investment such as a solar water
heater. No one method gives the complete picture, but two or three methods to-
gether can be used for comparison purposes. These rating methods are:

. 1. The payback period _
2. The internal rate of return
3. A yearly cash flow table

If you are intending to buy a solar energy system with cash, the first
two methods—-the discounted payback period and the rate of return--give the most
useful indication of its value. If your purchase is to be financed with a loan,
a yearly cash flow analysis will be useful as well.

The PAYBACK PERIOD tells you how many years it will take for the ac-
cumulated savings from the solar water heater to equal its purchase price. To
give a clear picture of the actual cost the initial purchase price has been ad-
justed in Table I to account for tax credits and refunds, and the interest in the
case of the system financed with a loan.

Unlike the payback period, the INTERNAL RATE OF RETURN takes into
account the fuel savings expected over the system's entire lifetime. If you are
in a position to purchase the system with cash then the INTERNAL RATE OF RETURN
enables you to compare the savings from the solar investment with an alternative
investment, such as putting the money in the bank, or buying stocks or bonds.

When comparing a solar investment with any other investment, it is
important to remember that there is a tax advantage to the solar investment.
Increasing your spending power by saving money, as with a solar system, is more
advantageous than making money in an alternative investment. You maintain the



same income level when you save money, so your tax liability will also remain
the same. However when you put your money in a savings account or buy stocks
the money you earn from these investments will increase your income, and sub-
sequently your tax liability may also increase. So when comparing the savings
from the solar system with potential income from an alternative investment it
is important to adjust the earnings from alternative investments to reflect any
increased tax liability.

If you will need to finance the system with a loan it is unnecessary
to compare the solar investment with any alternative investment. The economic
motivation for purchasing a solar system is different in this case. Individuals
having the means to pay for a solar system with cash are looking for an invest-—
ment which compares favorably with alternative investments. Financing a system.
with a loan implies a need to minimize monthly expenditures for energy. If you
live on a limited budget spreading out the payment is your primary concern.

For equipment financed with a loan, a YEARLY CASH FLOW TABLE will
show you how much your yearly loan payment will be offset by savings on your fuel
bill. Since savings increase year by yvear due to rising fuel costs, each year
a larger portion of the yearly loan payment is offset by the savings. For this
reason, solar water heaters financed with a loan are about as cost-effective as
those paid for in cash.

The cash flow changes according to the type of financing. On a yearly
cash flow basis it is better to finance a solar system with a first or second
mortgage than with a home improvement loan. The actual cost of the system will
be greater when it is financed with the original mortgage. But you will realize
larger savings sooner than with any other method of financing.




SECTION III FACTORS AFFECTING THE DECISION TO BUY

A. Price

This is one of the most important factors. Information from those
who have purchased solar water heating systems shows that very similar systems
may vary widely in price, yet the efficiency and durability of some of the higher
priced systems may not yield sufficient fuel savings to justify their added cost.
Purchase price is an item worth examining with care.

B, Quality and Durability

_ Generally, better quality equipment will last longer; and the longer

a system lasts, the more money it will save, because yearly savings will increase
at a greater rate as time goes on, due to fuel cost escalation. Examine the hard-
ware, and, if possible, the installations previously done by your installer. If
you have questions about what you should look for in purchasing a solar water heat-
er, complete the Information Request Sheet found at the end of this pamphlet. The
Office of Energy Resources (0FR) will provide you with the Sunshine Handbook, a

~ consumer's buying guide designed to help you avoid possible problems with pur-
chasing solar energy equipment.

C. Utility Rates

Your own utility rates are another prime consideration. Needless to
say, you will save more with a solar water heater if you are paying relatively high
utility rates.

In order to make use of the charts in this guide, 1t is dimportant that
you determine, with accuracy, the rates you are paying for fuel. To do this, you
will need to look carefully at your recgnt utility bills., A utility bill commonly
has four components: ‘a service charge, the flat rate for power, a cost for fuel
adjustment and various taxes. The service charge applies to all customers regard-
less of consumption. The flat rate is the base cost per kilowatt hour (Kwh), and
generally remains the same over a long period of time.* The fuel adjustment charge
is added on to the flat rate to account for the costs the utility incurs when using
fuels of varying expense. For instance, currently it is more expensive to generate
electricity with oil than hydro power. So if the utility uses more oil than usual
during a given period the fuel adjustment charge is generally higher for that time.
- The various taxes are also based on consumption and hence will rise as an indivi~
duals electrical usage increases.

Since electricity is often used for a variety of tasks other than heat-
ing water all households using it would be billed for the service charge each month.
So when determining how much vou are paying for each Kwh subtract the service charge
from your most recent bill. Then divide the remaining amount by the total number
of kilowatt hours and the sum will be the applicable electricity cost for you.

* Some Maine utility companies are experimenting with different rate structures
in an attempt to reduce peak loads and encourage conservation. They are now ex-
perimenting on a limited basis with "time of use rates" which charge the highest
prices during the periods of greatest demand. These rates may be available to
the general public in the near future.



The formula is:

total cost per kilowatt hour = flat rate/Kwh + cost for fuel adjust-—
ment/Kwh + taxes< the number of kilowatt hours

If you need help with this step contact your local utility and they will be glad
to explain your bill.

Currently it costs less to heat the same amount of water with oil than
with electricity. However the fuel savings are still sufficient to recoup the ini-
tial investment within the life of the solar system. O0il prices of about 80¢ per
gallon approximately corresponds with electricity at 3¢ per Kwh, taking o0il burner
efficiencies into account. If you currently heat your water by a tankless sys-
tem with a heating coil in the boiler used for heating your home, savings through
solar energy will still be significant since the furnace will not need to operate
at all during the summer months and will operate less during the winter--—espec-
ially if you keep your thermostat low. '

Supply ig another factor to consider when comparing oil against solar.
It has become apparent during the 1970's that international politics can have a
distinct effect on the availability of home heating oil. During February, 1979
the fuel oil supply in Maine became extremely tight. Fortunately the weather
warmed up and hence the demand decreased, staving off the possibility of homes
‘having to go without oil. In future years it will be a continual struggle to
bring fuel oll reserves up to adequate levels before the heating season. Self
sufficiency is just one of the many non economic benefits of solar energy.

D. TFederal Solar Legislation

Cost~effectiveness of solar energy systems has improved substantially
with the passage of the National Energy Act (NEA) which provides a tax credit of
30% for the first $2,000 and 20% on the next $8,000 invested in solar energy equip-
ment for residential use. For most people, this is equal to a price reduction of
$600 on a $2,000 solar energy system, ’

Business Investment Tax Credits (ITC) are also available, whereby a
business installing a solar water heating unit may claim a 10% refundable ITC in
addition to the currently existing 10Z ITC.

_ Future legislation recently proposed by the Carter Administration in-
cludes a $450 million Solar Development Bank to provide loan assistance to persons
installing solar equipment in their homes.

E. Maine Solar legislation

By an Act of the 108th Maine Legislature the following two tax in-
centives have been provided to residents installing solar equipment:

1. Your property tax assessment cannot be increased because you have installed
solar heating, cooling or hot water equipment on your house. Any person wishing
this exemption should file with their local tax assessor or Board of Assessors.

2. Any Maine Sales Tax paid on a solar heating, cooling or hot water system,
which has been certified by OER, will be refunded. To receive the tax refund,
buyers should contact OER and request the proper forms.




.
The 109th Maine lLegislature recently passed several important pieces
of solar legislation: :

1. A law calling for a voluntary certification program for solar installers.
All installers carrying this certificate will have taken a state certified course
on proper soclar installation and passed a certification test. When purchasing
your solar system contact the OER and find out if this program is in place yet.
If so be sure the installer you choose has received the proper certification.

2. A Maine taxpayer installing a renewable energy system will recelve credit
on his or her state income tax of 20% of the purchase price or $100 whichever is
less. The credit applies only to new installations and is allowable only for the
year in which the installation is completed. Renewable energy systems inmclude both
active and passive solar systems. Therefore all of the Jomestic hot water systems :
currently available in Maine would be eligible for the credit.

NOTE: The tables and costs 1in this pamphlet were developed prior to the passage
of this law. Hence they do not reflect the additional $100 savings.

3. An Act establishing a minimum warranty of five yearsiagaiﬂst defacts in the

materials or manufacture of solar collectors and a one year warranty against fail-
ure of the solar system as a result of improper installation.

F. Resale Value

Increasing fuel costs make solar equipment on a house a valuable fea-
ture if you want to sell the home in the future. Sclar hot water has only come to
the fore in recent years. Hence there is little real information on the resale
values of a solar water heater since few existing systems have been resold. How-
ever, based on comparisons wilth items of similar oviginal wvalue (that have no
monétary return), it would appear that after an initial depreciation-of-20% the
annual depreciation would be between 4-57%, assuming the gystem is properly main-
tained. So the resale value of a $2000 10 year old solar water heater, with an
overall life expectance of 25 years, would be $960, It is conceivable that the
resale value would be even higher because of the potential for the next owner to
recoup his investment.

In the economic analysis it was assumed that the system would have no
resale value after 25 years. This does not mean that the system will have com-
pletely degenerated by that time. Certain durable components such as the tank,
collector bracket, and parts of the collector would still be functional. Metal-
lic surfaces exposed to fluid will have corroded to some extent and would necessi-
tate replacement.

G. Fuel Price Increases

The economic performance of a solar water heater and any solar energy
system is highly dependent on the price of fuel it saves., Since many economists
are predicting a 107 per year cost escalation for fossil fuels and electricity,
we chose this number in order to perform the economic analysis presented in this
guide. 1In 1973 and 1974, prices for imported oil jumped about 400%. This was
soon reflected in an near doubling of electric rates in New England which uses

oil-fired plants to generate most of 1ts electricity. The savings projected in this
guide should thus be considered conservative. 1In fact the price of heating oil




has risen over 35% during the past year, and with additional OPEC price increases

on the horizon it is difficult to estimate just how high the price of o0il will go.
When you install a solar system however the price you pay for that energy will re-
main the same for as long as you own the system., And if fuel costs jump dramati-

cally once again, so will the savings realized from a solar system.

H, Financing the System

Once you have decided that a solar water heater would be feasible in
your home, the final step is determining the best method of payment. Some of the
factors governing this decision were discussed in Section II. The three typical
situations encountered when purchasing a solar system are, 1) the individual who
can afford to buy the system outright with cash; 2) borrowing the money for a
retrofit installation on an existing home; and finally, 3) a financed system in-
stalled in a new or newly purchased home.

The individual with the financial resources to buy the system with cash
is in the most opportune position from an investment standpoint. The ratio of
actual cost to final savings is the highest in this case, as you will see in the
Tables in Section IV. Unfortunately many people cannot afford to buy the system
outright,

A primary concern of many middle income families is the minimization

of monthly expenses, not the total savings realized over the lifetime of the invest-

ment., Middle income homes comprise the broadest solar hot water market. The cur-
rent mode for fimancing a solar system with a loan is a Home Improvement Loan.
Based on a survey of Maine banks, 2 year loans of under $2000 are available at 16—
187 simple annual interest. A 5 year term at 13% may be obtained on a loan of
over $2000. Generally if you have to take a 2 year loan, the cash flow advantage
of spreading out the payment is negated by the short term and the high interest
rate. Anyone who can afford to make two $800 payments for a typical 2 panel sys-
tem can probably afford to make one initial payment of $1300. Spreading the pay-
ments out over 5 years is worthwhile. It does raise the actual cost of the sys-
tem but it improves the annual cash flow.

Adding the cost of the solar system on to the purchase price of a new
or newly purchased home allows you to include it in the original mortgage. Cur-
rently this is the most advantageous financing method. In fact the rate of re-
turn is higher than that of a system paid for with cash.

Spreading the payment over the length of the mortgage, 25 to 30 years,
optimizes the cash flow by minimizing the difference between the annual mortgage
payment and the annual savings. This allows the owner to realize larger savings
right from the start,. although it does reduce the total savings over the lifetime
of the system. For example, after 25 years the total savings from a 3 panel sys-
tem (compared against electricity) would be $8392 if the system were fully paid
for at the start. Comparatively, the savings over the same period on a system
included in the original mortgage would be $6332, The difference simply being the
interest paid on the mortgaged system.

I. The Solar Investment vs. the Non Solar Investment

Using example #7 from Table I as the base case, the following account
demonstrates the advantages of the solar investment.




EXAMPLE:

Mr. E installs an electric hot water heater for $400 for his family
of four, Ms. S decided to install a solar hot water heater with electric back-
up for $1900 for her family of four. The solar system is designed to provide
65-~70% of her family's hot water needs.

NOTE: If Ms. S were choosing a system for a new home the cost difference would
be less because when evaluating the alternative she could effectively sub-
tract the cost of a conventional system. Every home must have some means
of heating water so it is the additional cost of solar that we are con-
cerned with, Since a solar system is entirely self contained there 1s no
need for a conventional electric or oil hot water heater in a new home.
In the case described here Ms S @lready had a conventional hot water heating
so her additional cost is $1900, however, if she were comparing systems for
a new home the additional cost for solar would only be $1500.

Although the initial cost of Ms S's sclar water heater is high, her
fuel costs over the years will be less than a third of those of Mr. E. As elec~
tricity prices grow, the cost difference turns out to be important.

Assuming the average cost of electricity is now 4¢ per kilowatt hour
and grows at the rate of 10% per year. Mr. E will pay about $6,200 for electri-
city over a 15 year period. Ms. S will pay one third that amount. TFurthermore
Ms. S's system will have paid for itself in 7 years; that is; in the 7th year,
her total electricity savings will exceed $1500, or more than the difference bhe-~
tween her system and the conventional heater of Mr., E., From then on except for
minimal maintenance costs Ms. S's solar system provides her with essentially free
energy for two-thirds of her hot water needs.

Another way of looking at the economics of Ms. S's solar system is to
compare the two systems from a savings point of view. Suppose Mr, E takes the
$1500 he saves by not purchasing a solar system and puts it in the bank at 6%,
Suppose also that Ms. S takes the money she saves in fuel bills from her solar
system every year and puts it in the bank at 6%. If you compare the two invest-
ments after a 15 year period, it turns out that Ms. S has over 40% more money in
the bank than Mr. E ($1500 at 6% compounded for 15 years is $3590; the value of
the solar savings for the same period is $6040). TFurthermore, Mr. E has to con-
tend with $6200 in electric bills over that 15 year period. If you subtract all
the solar costs of $4400 for Ms. S's system (purchase price, backup fuel cost and
the cost of insurance and maintenance) from her savings of $6040 she is left with
$1640. On the other hand, if you subtract Mr. E's electric bill for 15 years from
his total savings he is left with a deficit of $2610.



SECTION IV EXPLANATION OF THE TABLES

A. Procedure Used to Produce the Tables

A mathematical computer program called FCHART has been in use for a number
of years to predict the performance of various solar energy systems. OER used this
computer program, a variety of utility rates, solar equipment prices and solar sys-—
tem performance data to arrive at the payback period, Internal rate of return, and
other performance results for a solar water heater in the Portland area.

The results apply to the majority of the state. System performance would
improve slightly south of Portland, and decrease as you move further to the north.
Overall the variation of performance results between Portland and the northern re-—
gion of the state, Caribou for example, would range between 10-15%. The variation
is not of sufficlent consequence to disqualify the information in the Tables.

Details on the type of solar water heater which was analyzed, and the assump-
tions made when doing the analysis, can be found in the Appendix.

B. Table I

Table T identifies the primary physical and financial parameters assumed for
each case. Each example is identified by a number, All subsequent references to
specific systems will be referred to by those numbers. The number of collector pa-
nels, storage tank size and number of persons all reflect the current standard prac—
tice in the solar industry.

Deriving the actual cost from the initial cost paid to the solar dealer as-—
sumes that individuals take advantage of all the available incentives, such as tax
credits. Another key factor in the actual cost estimate is the financing mechanism
chosen by the buyer. Financing a loan or mortgage results in interest charges which
are deductible from your federal income taxes. This expense is reflected in the
actual cost figures for each example.

If you are borrowing money to pay for the system you will be borrowing the
amount shown as the initial cost. It is assumed that the owner will then use his
sales tax refund and the money he saves on his Income Tax, to make extra payments
on the loan, thereby eliminating financing charges on that portion of the loan.

This reduction of interest charges is reflected in the actual cost figure. BRecause
the amount of the income tax credit may not exceed one's tax liability -for that year,
it may take two or more years to realize the full benefits of the tax credit.

Further economic and system performance assumptions are discussed in the
Appendizx.

C, Tables ITI, A, B, C

Table II is central to this guide and can be used by homeowners to calculate.
whether a solar system would be financially practical under varying conditions. The
gystem is assumed to have a lifetime of 25 years.

To use these Tables, first ascertain the method you will use to finance the
system, this will determine which table you should use. Then determine the price




10

you are currently paying for gas or electricity. (See Section III, Item C.) On
the left side of the tables, find the price nearest to what you are paying (if you
are unable to determine the price, current average energy costs in June 1979 are
4.0¢ per kilowatt hour for electricity and 57¢ per gallon for oil). Then look a-
cross to the system which correlates with the number of persons in your family and
read off the four economic performance figures. An explanation of these appears
under Table II A.

D. Tables IIT A,'B, C

These tables are an example of the yearly cash flows experienced with each
financing mechanism. Because there will be no financing charges on the money reali-
zed from the tax credit, the figure shown as the initial cost is. that which the owne
will pay interest on. Column 10 probably holds the most significance for the home
owner., This column indicates when the savings from the solar system exceed either
the purchase price (in the case of a system financed with cash or a short term loan)
or the annual mortgage payment (the amount of the annual mortgage payment can be
found in Table I). A discussion of the individual variables precedes Table IIT A.

We hope that you have found this guide useful. Any comments or suggestions
on how to make it more useful to the consumer will be welcomed by our office. Good

luck with your decision!



ueo] juswssoiduy swoy / .A.H..m ¥

CLyGS 6128 | %S°0T1 |§saeak ¢z {e8e331a0K 4t
6Ts 886% - %€ T sieok ¢| $T1°I°H T
ASYAAS —— — ——— ysep 01 L6L$ 0STS 000€$ %0L 188 0CT s S
CTLYS 68T$ | %5°0T |saesf ¢z [o8ediioR 6
ovSeTs 806$ €T sieak ¢{ $1°I'H 8
T06T$ —— — ———— yse) L GTLS €18 YA TAS %40L ‘188 08 Y g
CZ6ES LSTS | %s°0T [saeefk ggjeB8eSiaoR 9
ST1ZS AL €T | saeed ¢l ¥1°I°H g
18G6TS —_— — ] e ysey V/ G793 T1TS CYAAAS %4TL *TES 08 ¢ €
007¢Es 8zT1$ | %S°0T QIsaeef ¢y |o8e8310K €
0£STS S9L$ 29T § saeel z{ $T°I°H 4
6L7TS yse) T 8%6s T6$ LZ8T$ AN *Te8 69 z z
2 & & I Fo £
~ o g [ ,% o
w O...\W Jad o %% ,.M.IQ.
M ~ e ~ @.% )
= 2 r+ ~ ~,
| S 9 & o & =
j g~ & g 5 3
V L] r+
W Iy [0}




cARE

CREEE T e R e

This enables one to compare the returns on the purchase of the solar water
heating equipment with other investments.
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TABLEvIIA—SYSTEM FINANCED WITH CASH
UTILITY EXAMPLE #1 ‘ EXAMPLE #4 EXAMPLE #7 EXAMPLE #10
RATES 2 PANEL SYSTEM 3 PANEL SYSTEM. 4 PANEL SYSTEM 5 PANEL SYSTEM
INITIAL C0osT=5$1827 INI?IAL C0ST=$2226 INITIAL COST=$2625 INITIAL COST=$3000
%9ECO£} ACTUéL COS8T=$1279 ACTUAL €08T=$1581 ACTUAL 'COST=$1901 ACTUATL CO8T=$2202
KwhGalf AANS | SVGS| PYBK{ IRRf AANS{SVGS | PYBK | IRR JAANS [SVGS | PYBK | IRR HAANS { Svcs | PYRR | IRR
70Mas] 410 J10267] 3. {170 | 623 [ISTH] T | (.6 § 123 |208] 7 |20.6 | 1061 | 26530 ¢ |zz.0
e1{186] 337|913%] 8 |lbb § ST (M| 1 | 19.0) 783 |19572] 7 | 20001009 |25238) & (214
GHILTE 368|922 3 (o i se7I4iBt] 7 |md] 742 1135590 7 | 1941 958 {23950 7 |20.7
Gll0] 297 [9684] T |155 1535 [133%| 3 L1101 7O |J15¥] T | i8.TQ 900 | Z266l| T f20.0
- 1581162) 326 [R56| 9 1M | SoM j1ze] 3 (170 § bl [1eS53] ¥ | IR.00 34 uzi3) 7 |13
As.slisy 205wy} 9 |34 nn | 3 {4l 621 [1ss2a] 3 7.3 | 303 |20085] T |13-6
S.2fj4s] 234 | 7101 | 10 136 | 442 [noedT] @ |1S.7] 580 |14s08| 3 | 166 7Sz (18| 8 {173
4.9 1.361 2463 65T 10 13.0 § Hli [lOZ,'B 9 15.0 1 5%0 |13507] 8 159 | 700 17502 9 1.0
461280 246 1658 | 10 1125 § 379|940 9 | 143§ 800 jiz | 9 1150 | 647 | 16285] B | 6.3
qaj200 221 15524] 0 1.6 § 39313706 10 136 | 459 (0481 | 9 14 E 5 {HMIl 9 | 155
Hqoflll | 200 49901 (103 § 317 [22] 10 []2.8 § 41T |10He3| 10 [13.6 § SH3|136SB] 9 | 14.b
37402 1719 Jades | 1 jo) g235 |l 0 (1200 3 | Wsp| 1o {727 |95 [i2310) 16 1137
341 M1 1ST |3¥1] a2z |93 1254 |6355] 1 (N0 § 337 94e3] 1 | ilg 443|108z ] 1o 1123
3] By 126 |3413] 13 | 385 1223 |5572) 12 j0.2 8237 |T430| 1 |10 1392 [914| I |UT
28] 50 1S |ze35| 1 176 4190 |4788 | 12 1920256 64| iz | 99 §340 |vses) 0 {6,
2-5] 6} 94 |2358] 15 | 6.5 8 160 [HooS| 13 | 3.2 | 246 | Sdes| /3 | 9.8 J2e8 77| 12 | 7
AANS: Average Annual Net Savings
This figure represents the average yearly fuel savings from the solar water
heater, after maintenance and operating costs. Actual annual savings would
be less than thils during the first 10-~15 years of operation and would then
escalate as the cost of electriclity or oil rises., This 18 demonstrated in
Tables III A, ITT B, and III C in column 10, Savings with Solar. Table III
A shows the Yearly Cash flow for a 4 panel solar system compared with elec~-
tricity at 4¢/Kwh. The AANS of that system is $419. In Table III A you
can see that the actual savings do not actually reach that level until af-
ter the l4th year.
SVGS: Savings
The total savings possible, after payback, over the lifetime (25 years) of
the system, ‘
PYBK: Payback Period
The number of years it takes for the yearly savings, after maintenanée and
operating costs, to equal the purchase price. The payback was determined
uging actual savings for each year.
IRR: Internal Rate of Return
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UTILITY EXAMPLE #2 . EXAMPLE #5 . EXAMPLE #8 EXAMPLE #11
RATES 2 PANEL SYSTEM * 3 PANEL SYSTEM 4 PANEIL SYSTEM 5 PANEL SYSTEM
— INITIAL COST=$1827 INITIAL COST=$2226 INITIAL COST=$2625 INITIAL COST=$3000
ELf DL ACTU%L C0ST=$1530 ACTUAL COST=$2540 ACTUAL COST=$2540 ACTUAL COST=$2942
}%h g‘ﬁ; AANS | svGs | PYBK|IRR [ AANS | sves | PYBK | TRR J AANS | SVGS | PYBK| IRR | AANS | SVGS | PYBK| IRR
2081951 4oo Yoot ] 8 | 1719 | 6o | 0528] 7 ledd | 198 193] T (266 | DD (258 6 1239
6188 379 | 9488 | ¥ |13 0 STT |3 1 | 2331 15T | 18931 T [25.2) 90 |2HI5| 6 1232
1wl 353 %90 3 | 166 | 5HL (13e8] 7 lzad | g L7 7 |24.0 | 928 |23207] 7 |26.7
elliaol 337 | 9432l 8 (159 1519 [12zed] 3 2100 €76 KPS| 3 |227) 317 {200 | T }25.2
5911621 316 |10s] 9 |52 {usa |12081] 3 199 ) 635 |IS9S| 8 | 21.5 | 825 |20631) 7 1239
55lissl 295 173171 @ |mslus2 lnzar] 8 189 ) &35 [jse0]| 8 204 | 113 |A342| T |22.5
sanast 274 [¢vda] 10 {138 §dzo llos] @ {1718 | 554 13867 3 119.2 | 140 {1865} 3 j2l.2
4ahyapl 25316328 | 10 113.0 133 | 9733 T [leB S 112866] B 8.4 § 670 1167661 3 l?.‘%_
4611280 222 |s500] 10 |23 =358 {99s6] 9 |is7 4414 {1853 1 | le.? | (21 15533 B | ;8.7
dallzel 20 S22l 0 {ns | 321|3mz) lo | M6 | 433 | om0l 9 {458 | 56 | Hzer| 9 | 17
Hotty § 90 {ame] 1t (1074295 {730 | 10 | 3.5] 393 | 982T| 10 | M6 | Slb 129161 T (16
gal0z) 68 (421} 12 | 9.2 264 | 6ets] [1 | 124 1 352 | §8us7] 10 |13.5 -HeS | np2T) 10 | 149
341 .90 m7 %] /2 |29 1233(5822) 1 |13 0 312 | Twoz| 1l }12.3 § W3 Jl6337 ] 10 | (3.6
241300 126 |36 | 13 | 3.0 | 28] | 5033] 12 {jo.] f 27 (e I ). 1 Bez2fqest | 1l 123
281950 jos {2e340 4 L 7.0 | 170 Jues5) 12 139 | 231 |ST6| 12 | 9T | 31017163 11 | 10.9
250 A1 7 |06 ] IS S3 1139 {34m ) 13 | 7.6 § 190 |41e4] 13 | B4 L 259 ¢4 12 | 1.5 |
L - TABLE TIC~MORTGAGED
UTILITY EXAMPLE #3 . EXAMPLE #6 EXAMPLE #9 EXAMPLE #12
RATES 2 PANEL SYSTEM 3 PANEL SYSTEM 4 PANEL SYSTEM . 5 PANEL SYSTEM
INITIAL COST=$1827 INITIAL COST=$2226 INITTAL COST=$2625 INITIAL COST=$3000
HEAPT |_ACTUAL COST=$3200 ' | AGTUAL COST=$3925 | ACTUAL COST=$4725 ACTUAL COST=$5475
Kwh [Gal AANS SVGS| PYBK! IRR [ AANS| SVGS|{ PYBK] IRRE AANS| SVGS{PYBK § IRR AANS| SVGS § PYBK | IRR
70 Masl 334 [83%3] 8 | 100 {535 [133M] 7 {100 | 716 {ITISS] 7 | 16e | 93p 23428 ¢ | 1o
67 1136] 313 | 1936 0.0 504 {1261 ] 1 [ 100 ¢ 670 | T3] T oo || 818 | 2190 & tod
6411181 292 | 1305 3 000 473 118201 7 L 1o0 B 623 [IS130| T o | 827 |ans12 | 7 160
Glibte 270 [ 6Te0] T | S30 0 M2 o] 7 1o | 588 {/qu7 | T |00 | TIS |13388) 7 | 100
581062 250 | 62530 9 |da.sl “ho [joaed]| § | 100 | S48 |13704) 3 jo0 1§ 156 | 15018 1 100
550158 224 {5725 9 | 35060 319 19480 | 3 | w0.00 507 |j2el2| 3 | 100 | 672 |1e307] 1| 100
Sz M5k 208 5197 10 13040 37 86931 9 600 % 4o [Ml6TY ] ¥ 100 | 621 |15517) ¥ 100
49 116 d 137 1 4e1s] 10 1262 36 [Mop | T (480 | dzr | 068 8 | ed.3] S67 | 14224 3 | 10O
doitas] 166 | 4qi4g) 10 12246 | RS |38 ¥ |32 33, | %6S| 9 14691 SB |/A57] 3 | 30.0
dztlzol s [3620] (1 |1H 1 254 |6352] 16 |29 | 346 13652 9 |30 467 | 1669] 9 153.0
dotld | /23 | 3002) 0 | 165§ 223 |558) 10 249 | 305 | W3] 10 | 238 | IS |fo330) 1 |36
| 371h0z] 102 |25¢s] 12 1139 | 190 |a1s8 | 11 |20% ] 245 | 6621] 10 246 {363 z] (0 | 3.0}
5.0 o (2037 sz M2 160 [deot| 1 1130224 [sed | 1 {20.8) 32 1964 | 10 |25
240800 6o [1509 ] 12 | 36 & 129 13203 12 o |l 134 | deol| H 116.6 § 260 {6516 I 1703
280150 39 1980 | 4 169 | 971 jz4sd} Jz |03 ) [ys [3583 ] 12 {130 § 209 |8§227) N | 16.2
28 60 13 | 4sdl 16 129 | Gb 116S1 ) 13 {17 1 103 125760 13 | 9.1 | IST 3939 12 | 1Z.5
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SUMMARY OF FCHART VARIABLES

Column 8: Cost With Solar. The sum of the yearly cost for back up fuel, in-
surance and maintenance. These costs rise at the current rate of

inflation, 6.5%.

Column 9: Savings With Solar. This represents the difference between solar
water heating and conventional water heating with electricity or
oil,

Colum 10: Power of the Solar Savings: The solar savings from Column 9 are
adjusted to account for inflation. So this figure represents the
solar savings in 1979 dollars.

The Rate of Return on the Solar Investment: See IRR in Section V

Year Until Undiscounted Fuel Savings = Investment: See PYBK in Section V. The
year in which the savings in Column 9 add up to the purchase price.

Years Until Undiscounted Fuel Savings = Mortgage Principal: The only situation
in which this is a significant factor is Table IIT C. This means that the annual
solar savings have exceeded the remaining mortgage liability, at which time the
mortgage could conceivably be paid off in full.

Undiscounted Cumulative Solar Savings: The sum of all the savings dn Columm 9,

Present Worth of Yearly Total Costs With Solar: Represents the total cost of
heating your water with solar energy over the 25 year lifetime of the system,
including the purchase price, back up fuel cost, maintenance and operating
expenses.,

Present Worth of Yearly Total Cost Without Solar: This represents what it would
have cost to heat your water with either o0il or electricity during the same
25 year period.

Present Worth of Cumulative Solar Savings. The sum of the savings in Colum 10.
The only situation in which this figure is significant is when the system is

paid for in cash. 1If the system is paid for all in one year the savings should
be measured in dollars of the same value. If the system is paid for with a loan,
particularly a mortgage, the interest paid reflects the conversion to dollars

of current value. Thus the savings should be judged on the same terms.
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Yearly Cash Flow for a 4 Panel System
Financed With Cash
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TABLE ITIB 16

Yearly Cash Flow for a 4 Panel System
Financed With a Home Improvement Loan
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Yearly Cash Flow for a U4t Panel System
Financed In the Original Mortgage
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APPENDIX

The solar water heater used in our analysis for the tables is an active
system, using water or anti-freeze for the heat transfer medium. Sunshine and
other pertinent weather data are from the National Bureau of Standards and
the National Weather Service for Portland, Maine. It is assumed that the
collectors face due south and are tilted at 43 degrees, the approximate
latitude of Portland. The systems supply an average of eighteen gallons of
130° water 'per person per day. '

The period of economic analysis (the life cycle cost of the system) was
chosen to be 25 years. Yearly maintenance, pump operation, insurance and
anti-freeze replacement are calculated at 17 of the system cost (after tax
credits) plus $15 (1979 dollars). Monetary values are discounted at the rate
of 6.57 per year where appropriate. The fuel escalation rate is 107 per year.
Utility rates, system costs, and financing terms were derived from a wide
range of the best available sources.



"G612-682(202) {180 ABisue sejos uo :o:mEBE_ BYyuNn} 104
0EE£P0 3N ‘eisnbny
183115 joyde) 6§

sadinossy ADieu3 jo 820 euje iy 8yl :0} abed siy) jiein

(diz) (ayers) (Au0) (1eans)

- ss3daav

JNVN

- k)
‘pjat} 8y} Ui sjuswidojeasp mau Aue Jojpauiiojul 8q
ues | 0s '}5)] Buyjiew Jejos 8y} UO SSBIPPE pue aweu AwYeey asesid 0
g

s6oje}ed JBj0S

sjjes 0j}o831n3

sd}} JoWNSUOD We}sAs Jejos

suejd asnoy ie[os JO $921N0S

suejs ;0 1St pue AydeiBoyjjqiq esnoyuseib ijejog

syjnpe BunoA pue uaipijyd 10} Ea!mo:n_n aA|susysidwon

800
Bujulid JUBWILIBAOD 8Y} WOij 8|qejieAe suojiedlignd ABiau3

Qowoo:oo Bupesuaouo)d

e}ep 9j1BwW}d 40 S80IN0S

ABisus iejOs Jo suojjesijdde jeuisnpuj
$10}08}|00 JB|OS 10j SBOBLINS BA}}09]0S
sasnoy punoibispun

sBuipjinq uj uojjeasasuod ABioug

uoB2)|11N Jejos 10} 5108{04d ;1851N0A-}1-Op PuE |E3[}ORId

DooDoDooooo ooooof

$6}10}08i|p iejoS

( _ m.ﬂ

sdwnd yeay pajsisse 1ejog O

SWwajsAs pue mcm_mmv ABiaua Jejos aA|sSRd 0
, Bupmyonaiejos [
Aydeiboi|qiq jejos saisusysidwior O

:uo saouaieyal Bups|| Aydesboiigiq ABisus tejos vy 0O
"P8je|ai 1B|0S-5381N0D/S|00YIS [BO|UYIS [/[RUOIIBI0A []
‘ayels Aq $85I1n00 paje|es Jejos yiim sajiisieajuf pue sabs|jop [
:880in0sa. Bu|MO||0} BY} 10} S}88YS 821N0S O
‘sule o} ejqesyid
~-de s} }| se AB1ous J1ejos BA|SSRd U] }iB-8Y}-J0-6}B}S 8y} U0 YoOoq Y 0
‘swaysAs ABiaua 1ejos jo
sadA) jje Bujsn sujey uy sbupjing Jejos pajosies g Bujjeispyooqy 0
'soiseq ABiaua Jejos mEEm.axm.EEaEma vV [
‘ABisus
JBjOS UO UO{JBWIOJU| 310W Uje}qo 03 assym Bujujejdxa 1ojydwed v 0O
‘Bujjeoy Jojem Je[0s JO SOILIoU0DS
pue sjejuswepun; ayj Bujujejdxe j8pMo0Oq i8)em jOY IBJOS VY ]
('Juem noL 18[}00q 8y} 8]24D) "$108}jY0IE (¢ pue ‘s18piing
(z ‘siswinsuod (| ‘J8y}|e 10§ s}18Usq 21WOUOD8 Y] pue ABisus iejos
aAjssed jnoqge seap| sw aAlb o} ‘jepioog ABisuz 1e|0S eA|ssed v 0
'S9)B}S| W IBWNSUOD P{OAE
pue Jejos 10} doys 0} MOY S8W MOYS 0} YOOGPUBY JBWNSUOD 18jos 0O
‘S19[e8p JB|0S SUjB N W01} Bjqe|ieA.
sjonpoud uo uopewtoju pajjelsp Bujalb ‘1o03osip Ansnpul Jejos v O
{(3uem nok yeyl ﬂm: 81 8|0419) "s10pying (¢ ‘sisauibus pue s}oelLd
-ie (g ‘seApejuessidal s fainjoejnuUBW pUB ‘sisjjeisuy ‘s10ingiisIp
‘siefeap ‘ssesnjoeynuew (1 :Buipnjou) suuy ABisus sejos 10 1SY ¥ 0
‘uojre|siba] Jej0os a1E}S PUR {BISPAH UO }8j0o0q VY O
. :Bujmoyjoy

8y] ew puds 9Ses|d 'iBJOS UO UO|IBULIOIU} J0YliN) U] DPBIssIsul Wi

 133HS 1S3/ ™34 NOILVINYOANI



MMTE DITE
o ‘@




UNIV ér m

/lHlIlllflﬂ)lllllll!!lmlﬂlllﬂll(MHW!MHIWNII!I






	The Economics of Solar Water Heaters : A Guide for Evaluating the Cost-Effectiveness of Active Solar Water Heating Systems in Maine
	Recommended Citation

	tmp.1514903889.pdf.2engN

