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ABSTRACT

Existing measures of the heating energy efficiency of Idings, such
as the Thermal Integrity Factor, are unsatisfactory because they do not
give consistent results for identical homes, due to occupants' lifestyles
and other factors.

Two related new, more satisfactory indexes, developed by the Iowa
State University Energy Extension Service~ have been used since 1981 for
research purposes and with the general pub 1 ic~ The Home Heat
Requirement (HBR), which has units of W/Co [watts per Celsius degree] or
Btu/Fo-day [Btus per degree-day], is the ratio of the total amount of heat
from all sources actually delivered to the interior of the home during the
coldest months divided by the heating degree-days (or equivalent) based on
the average indoor temperature@ The Home Heating Index (RBI)>> which has

of W/C°-m2 or Btu/Fo-day-ft 2, the HHR by the interior area
of the home~

HHR 'RBI can
drawings and can be estimated
energy records such as 1

It homes from design
from 1 i lab Ie

paper 11

* the def and ca 1 cu lat of the HRR and

the effects of

the general public,

* the results of two surveys central Iowa, one of
homes and the other of 50 newer homes, and

* pcss Ie uses the RBI and related quantities by homeowners,
builders, designers, realtors J lenders, and government agencies and

code s~
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INTRODUCTION

In carrying out its mission of providing energy assistance to owners
of residences and small businesses j the Iowa State University Energy
Extension Service has found it useful to provide simple but technically
sound measures of the energy consumption and efficiency of homes and other
small buildings@ These measures are intended to provide information
similar to that provided for cars by the miles-per-gallon rating, for
natural gas furnaces by the Annual Fuel Utilization Efficiency, and for air
conditioners by the Energy Efficiency Ratio.

For this purpose one would like to have a measure which deals with the
year-round energy use needed to provide environmental comfort in the

Iding. In Iowa~ however, a measure for space heating alone is very
useful because the energy requirement for space heating is substantially
greater than the energy requirement for other types of conditioning, such
as space cooling and dehumidification$ Also, a meaningful measure which
deals space heating alone turns out to Ie to define@

We or 11y surveyed the res 1 e to find a able
measure the heating efficiency of a home@ We wanted one which would be
an 0 lute measure the heating energy efficiency - allowing direct
compar on of homes of all types j such as conventional, superiusulated,

e so , or earth-sheltered - and which could be determined for
at homes a man.ner corrected for the severity of tbe winter

and the hab s of the occupants. We found a wide variety of different
use, such as the annual energy cost J the annual apace heating

energy cost, the annual ce heat energy use:. the Thermal Integrity
Factor, the Solar Sav None of these proved satisfactory

none met our

As a result, we developed two new measures$ the Home Heating
Index and the Home Heating Requirement$ While they have some limitations,
these ies have en found to be excellent measures for many
purposes$ We ha.ve recently def several new measures which are also
useful certain situations@ We have used these measures in analyzing two
random surveys in central Iowa, one of 440 homes of all types and ages, and
one of 50 new homes~ Tb paper describes these different measures, and

uses@
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DEFINITIONS OF THE HOME HEATING REQUIREMENT AND THE HOME HEATING INDEX

The Home Heating Requirement (HHR) and Home Heating Index (BBI) are
defined operationally as follows:

Determine the total amount of heat energy which must be
supp 1 ied to the home (or other small bui 1 ding) to maintain
its interior at exactly 18.3° C (650 F) during the three
winter months of December j January· and February. The heat
included may be provided by the space heating system or by
lights, cooking, appliances, and so forth - the exact source
is immaterial. Convert the energy into a consistent unit,
such as joules or Btu.
Divide by the total number of heating degree-days (to the
usual base of 18.3° C = 65° F) over the same three-month
period. This result is the Home Heating Requirement, or HHR,
which has units of W/Co in the 81 system or Btu/Fo-day in
"eng ineer ing systemno
Divide by the area of the interior of the home. This result
is the lRI, whose units are W/Co-m2 (SI system) or Btu/Fo­
day-ft (engineering system).

For a new home that exists only as a design, is possible to
est e these quantities from the cons drawings, 'Using standard
calculat procedures of different levels of sophistication, such as

model programs or the Solar Load method for passive
homes@

For an , occupied home theoretically possible to monitor
the home precisely, performing a complete energy balance study, and thereby

the BUR and HHI@ is expensive and time-consuming, however@
appears that a reasonably accurate determination of the BHI
home possib using util bill information and a few

as the lowing example shows $

EXAMPLE

Ames, lows, and has a total heated area
on e levels of equal ares$ During the 1970-11 heating

the two upper levels were kept at 700 F and the basement level at
thus the average temperature» weighted by area, was 67° F$

energy sources used in the home were electricity and natural gase
1 2 kWh electricity was metered between 10 December 1910 and

March 1 1; electricity was used for lights and appliances. A total of
eel of gas was metered between 10 December 1970 and 11 March

1; natural gas was used for space heating, water heating, cooking and
8 An es timated 100 percent of the electric energy and 61

gas energy was released into the interior$

season
60° F;
The
A
9
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10 Res" s in engineering
the text&

s for the example home descr in

Natural Gas Electricity

A0 Beginning read date
B& Ending read date
Ce Total consumption

12/10/70
3/11/71

1482-CCF

12/10/70
3/9/71

135-2 kWh

D. FO-days (650 base)
E. FO-days (670 base)

4179
4361

41
4295

F@ Home consumption factor
G$ Home consumption (Btu)
B. Contribution to

Home Heating Requirement
Ie Contribution to

Home Heating Index

61$1000 Btu/eeF
99$1294$000

22$169

Btu/kWh
4,613$000

1,074

Je Home Heating Requirement :m

K. Home Heating ==

NOTES: A through E are
F are
G G [C x F] = line C
H 8 [ G divided
I 3 area (2300
J := from H

Line K Wl: from I

Ie I 1 ts the
ealculat for

to apply

n presented ve and the
lties show up

an examp let

may not exact with
28 or 2ge The reason for

during these mont the internal
2eli1e1t"8.i::lOn other than space heating - i$e@~ for lights,

electr and. so forth - is a useful in
ma e never excess$ During
warmer months, ernal heat generation may exceed the heating
r ements, the heat needs of the home may be correctly
overest ted. The recommended procedure is to use a period of

ely , as e se to the months of December through
as possib then to use the heating degree-days for the same
The example le I uses actual utility bills, around the
each month@ February and March 1 were chosen in

13.... 1
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Table 11@ Energy sources to include or exclude from calculations of the
Home Heating Index and related quantities

Include: Natural gas, fuel oil, propane, coal, wood, kerosene
Electricity purchased from a utility
Electricity from wind generators, pnotovoltaic systems,

or other systems not part of the house itself
Solar energy collected by systems that are not part of

the house itself (such as solar collectors else­
where on the site)

Heat from human metabolism
Solar energy collected by the house itself~ such 8S by

a passive solar system or a roof-top active solar
collector

Solar electricity from a photovoltaic array mounted on
the bouse structure

Second, what energy sources should be included? Since the purpose of
the HBI calculation is to determine the amount of heat that must be added
to the to ma the des temperatu.re» one should inc lude all

sources that are brought into the home from the outside$ but exclude
energy sources collected by the home itsel Table II lists examples

sources to and exclude this sort of calculation@ We
to the energy sources as "imported" energy@ For t example

home of Table I, natural gas electr are y two energy
sources to lude&

how much the energy supplied to the
It necessary to know the

the amount heat that is actually
Examples might 100 percent for a gas range or a

venting, perhaps 60 percent for a gas water
50 percent to over 90 percent for a gas
electr heat pump with a coefficient of

, 80 forth. The more
~~~~_~~~~~_~.~» the more accurate the BHR and

necessary practice to rely on a homeowner's
a gas furnace, and apply it to total gas

Table I, the estimated "'Home consumption
are 61 $000 Btu/eel for natu.ral gas and 3412 Btu/kWh for

We normally neglected the heat from human metabolism or
the heat lost down the drain in gray water@ These are difficult to

ly their contributions are opposite in sign, similar in
MJ or 80 Btu per day per person), and somewhat

corre (more people, more water usage). It is preferable, of course,
to estimate these quantities if possible.

Fourth» typical home is not kept at exactly 18.3° C (65 0 F)@ We
e from surveys central Iowa some people maintain. tb"e
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indoor temperatures above 70° F while others maintain them below 60° F$
Since the heating requirements of a home are approximately» though not
exactly, linearly dependent on the indoor-outdoor temperature difference,
we estimate the BRR and HHl using degree-days determined to a base equal to
the average indoor tempera tureo This is def ined to be the average over
time and space of the actual temperatures (not the same as thermostat
settings). For example, if half the home is kept at 60° F and the other
hal f is kept at 62° F for 8 hours a day and at 68° for 16 hours a day, the
average indoor temperature is (1/2) x 60 + (1/2) x (62/3 + 2 x 68/3) = 63°
F. Again t it is often necessary to rely on homeowner's estimates of these
quantities. In the example of Table I, the heating degree-days to the base
of 67° F (the average indoor temperature) are used in the calculation of
tbeHHR and RBI.

Fifth, there is the question (for the Home Heating Index, but not for
the Home Heating Requirement) of what area to usee Logically, one wants to
include all beat areas, but in many homes some areas are directly heated
and others are only indirectly heated. When do you count the latter?
After much discussion, we have settled on the following definition:

The area to use in calculating the Home Heating
Index is the area of all spaces in the building that
remain at 50° F (10 0 C) or above during cold weather,
whether by direct heating or indirect heating (such as
heat losses from direct heated spaces). This would
include ordinary living and bedroom areas, basement
spaces, enclosed porches, and so forth, so long as they
remain above 50° F (100 C) during cold weathere
Basements (or portions thereof), storage areas, closed­
off rooms, garages, and other spaces that become or
rema colder than 50° F (100 C) are not included in
the aresG Spaces not usable by adults, such as crawl
spaces or low basement s, shoul d not be inc luded
regardless of their temperature~ The floor area of

walls not luded, but no subtractions for
the floor area of walls are made~

The average of the home should, of course, be calcu
for exactly

COMPARISON WITH THERMAL INTEGRITY FACTOR

The Home Heat (BBI) has same units as the widely-used
Thermal Integri Factor (TIl); but differs from it significant
~a~~~~l~~S@ e TIF calculated by determining the total heat provided to

er of the home the space heating systems (but not lights or
other non-space heating sources) during the whole heating season3 dividing

the total eating degree-days (65 0 F base) for the sesson, and then
ing by the floor area of the home. The difficu 1 ties with the TIF

be obvious: it depends critically upon the occupant internal heat
generation and thermostat settings; may also vary considerably from a

d winter to a harsh one e
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Table III~ Calculation of the Thermal Integrity Factor (TIF) and the Home
Heating Index (HRI) for a home assuming different amounts of
internal heat and different indoor temperatures$ The home is
assumed to have 2000 square feet living area, a heat loss
coefficient of 10,000 Btu/Fo-day" and no solar contribution.
The calculations are for an average winter in Ames, Iowa (6755
FO-days September through May).

I N D 0 0 R T E M P ERATURE
INTERNAL HEAT 60° F 65° r 70° F

0/lilllIatl\llillilt"'~~IIIlNiJ.."'UI:llB"'~~4IIlIN:fl8lill!lltflltll:Ml 4'!WaDlillP0'lQPiQIZlAil' .....4I'I:lIIIo8lMlllUl!P tflSJa:I_'IiIJlIIliD-CI!NllP@»lISIIalPJ8lJll'lffrIsIw ~_G:JJll:f§~~Ullll&CIIilt"tIil~

TIF HHI TIF HHl TIF HH.I
50,000 Btu/day 3.2 5.0 4.0 5eO 5.0 5.0

100,000 Btu/day 2.5 5.0 302 5.0 4.0 5.0
150,000 Btu/day 1.9 5.0 2.5 5.0 3.2 5.0

Ie III lists the TIF and RBI calculated for a hypothetical non­
solar home under different assumptions about internal (non-space) heat
generation and indoor temperatures, using extremes well within the range
actually encountere(L~ Note that the HHI is a constant 5.0 while the TIF
varies from 1.9 to 5eO~

EXTENSION PROGRAMS INVOLVING THE HHR AND HH1

The liHR HBI have been used the Iowa. pub 1 s summer
1981. A questionnaire was prepared and printed in an extens

publ avai Ie throughout the state at county extension officest&
The current questionnaire asks for the locat of the home, the utility

1 records (meter read dates and consumption figures for ectricity and
natural 9 'the square footage of heated and unheated areas, the indoor

home. and the estimated heating system efficiency (for
I-page Ie of representative values is provided)e If propane,

1 oi 1" wood~ kerosene, or coal used, the homeowners must use their
own records to prov the necessary such as tank 11 dates
and

entered a computer WIiI>.\l>..v.'IIilo!>ilI>/i!,

for the whole state of Iowa for the past
homeowner receives an output providi the RBI

U_~~~~I_~7 Heating Consumption, described below) and
average, and high values found the random

homes later@ Those with high values are told they
more energy conservation improvements and are told where

them. Normally this output is mailed back to
In some cases, the questionnaire has been printed

advance of an energy fair or similar event; the homeowners
in the led-out -form received instant output at an extension

at the event and were able to consult with extension staff. To date,
over 1000 have asked for a cal of their BRI@
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initial RHI
after adding ceiling insulation
after adding wall and basement insulation
before adding sidewall insulation
after adding sidewall insulation
initial RHI
after adding basement insulation
with uninsulated two-story brick walls
after installation of new siding with 3.5
inches of styrofoam underneath

9.9
9.3
6.7

10.4
7.2
7.3
6.0
9.0
600

House #2:

House 14:

House #3:

The HHR and RBI are dependent on the energy efficiency of the
structure of a home: its insulation, caulking, weatherstripping, and so
forth. As energy conservation im.provements are made to a home, these
quantities are observed to decrease. Some examples of these changes are
the following:

House 11:

In theory, and in practic.e if correctly calculated» BHR HHI
are independent of the heating system efficiency@ Although they have been
well received by homeowners, some homeowners who have bought high­
efficiency furnaces or lowered their thermostats have asked for a quantity

shows them how much progress they have made including these changes*
As a resu 1 t we have deve loped a systematic "taxonomy" of energy ra t
measures begun several new

A T ONOMY OF ENERGY RATING MEASURES

The energy rating measu.res we use have names of the form Y Z,.. such
as Home Heat Index or Pr Reating Consumpt Those currently
ful have seW/Co (or Btu/Fo-day) or W/Co-m2

» as determined by the choice for nZ!'

2*

3e

1 the

The
1*

word ("X'f ) is either End-use, Home, or PrimarYe
"End-use" ities, as the name suggests" are obtained by
considering all the energy sources imported into the home and
converting them into the same units (normally joules or Btus)$
No efficiency factors are included.

2. "Home" quantities involve only those joules or Btus which are
provided to the interior of the home from imported energy
sources, as defined earl Beca.use only the energy that

Ie word ('ty") either Heating, Cool ing, or Energye
1 * uneating" is used forquantit s related to winter space

heating@ Normally the three coldest mon.ths (December,
January, February) are luded in the determination of this

"as
we quant s

to summer space cooling@
"Energy" reserved for as-yet-undefined quant ies related
to overall energy use for year-ro'und enviromnental comfort~

we have used are thus of the form "X Heating Z."
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goes into the home is included, these quant s involve
measured or estimated efficiency factorso

3 II ''Primary'' quantities are simi lar to End-use quantities:t except
that they include transmission losses en route to the home,
generating losses at plants providing the energy used in the
home, transportation of fuel to the home or a power plant
serving the home, and so forth; this energy should be
determined as accurately as possible for the local situation$
so that, for example, generating losses would vary from
community to communitY$

The third word (nZu) can be Requirement, Consumption, Index, or
Factat'o These are presently defined only for heating, as follows:

1. "Requirement" means the unit s are wi CO (or Btu./Fo-day) j with
the degree-days or equivalent based on the home's average
indoor temperature.

2. "Consumption" means the units are W/C o (or Btu/Fo-day) ~

the degree-days or equivalent based on 65° F (1803° C).
3. "Index" refers to the Requirement divided by the heated floor

areao Its units are W!C°-m2 (or Btu/FO-day-ft2)e
4e nFactortv refers to the Consumption divided by the heated floor

a:res@ Its units are W/C°-m2 (or Btu/Fo-day-ft2)e

the quantities formed as described above, one can form
for each Requirement or Consumptions (A per-capita

or Factor does not appear to be a useful quantity.) Examples would
Per-capita Home Heating Requirement or the Per-Capita Primary Energy

values the new energy rating measures for the
example home Ie 1@ The End-use are calculated using
the factors of lOO~OOO Btu/CCF for natural gas and 3412 Btu/kWh
for electr Yfij For the Primary ies, we have estimated 110,000

and 11,000 respectively; these correspond to an e
power plant rate' of 10,000 Btu/kWh and a 10 percent "surcharge" for

-·""-'I.1I>.Jl.-.&..ion and t of natural to Ames and for and
the coal the Ames 1 Electric Util

calculated using the actual amounts of energy
of the h.ome~ They are thus independent of the
assuming the latter has been properly taken

s. The Home Heating Requirement is thus a
structure (mainly its envelope, but so its

the case of a passive solar home); it will be decreased by
Iding structure, but not by improvements the

The Home Heating Consumption is decreased by improvements
structure or by lowered thermostat settings$
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Table IV. Further results for the example home described in the
text. Lines C through G are taken from Table I.

Natural Gas Electricity

c. Total consumption
D. FO-days (650 base)
E. FO-days (670 base)

1482 eeF
4179
4361

1352 kWh
4117
4295

F. Rome consumption factor
G. Home consumption (Btu)
L. Contribution to Home

Heating Consumption [GIn]

Me End-use consumption factor
Ne End-use consumption (Btu)
o. Contribution to End-use

Heating Requirement [N/E]
P@ Contribution to End-use

Heating Consumption [N/D]

Q. Primary consumption factor
R. Primary consumption (Btu)
Be Contribution to Primary

Heating Requirement [R/E]
T. Contribution to Primary

Heating Consumption [RID]

67,000 Btu/CCF
99,294,000

23,760

100)000 Btu/eeF
148,200,000

33,983

35,463

110,000 Btu/eel
163~020,OOO

39,009

3412 Btu/kWh
4~613,OOO

1,120

3412 Btu/kWh
4,613,000

1,074

1,120

11,000 Btu/kWh
14,872,000

3,463

3,612

Home Heating Consumption
Home Heating Factor

B 24,880 Btu/Fo-day
= 10@8 Btu/Fo-day-ft2

= Btu/Fo-day
= 15e2 Btu/Fo-day-ft2

B 36 j 583 Btu/Fo-day
= 15@9 Btu/Fo-day-ft2

= 40 Btu/Fo-day
= 11.8 Btu/Fo-day-ft 2
~ ,621 Btu/FO-day
= 18.5 Btu/FO-day-ft2Factor

End-use Heating Requirement
Heating Index

End-use Heating
End-use Factor

1II.Jll¥"'tW~~~~1r Heating
Primary Heating

--I~~~.~ Home Heating Requirement G 7,948 Btu/Fo-day
u~~~-~_p~'~~~~•. _ Home Heating Consumption = 8,293 Btu/Fo-day
rejr-c:at.1&8 End-use Heating Requirement = ,686 Btu/Fo-day
ua~~_~_~,_~~.~~__ End-use Heating Consumption = 12,194 Btu/Fo-day
~eJr-(:at.1~a Primary Heating Requirement = 13,615 Btu/Fo-dsy

Primary Heating Consumption = 14,207 Btu/Fo-day

NOTE: N = [M x C] and line R = [Q x C]
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The End-use quantities are of interest as describing the actual energy
use in the home using a consistent unit (Btus in this case). The End-use
Heating Requirement would be lowered by energy conservation improvements to
the home's envelope (such as better insulation) or by the installation of a
more efficient heating system; lowered thermostat settings would also
reduce the End-use Heating Consumption. Imagine, however~ that an
inefficient refrigerator in the home were to be rep laced by an efficient
model. The reduction in electric heat from the the refrigerator would lead
to an increased consumption of natural gas the furnace, and since the
furnace has a thermal or first-law efficiency less than that of
electricity, the End-use Heating Requirement and End-use Heating
Consumption would increase0

Partly for this reason, we regard the Primary quantities as more
meaningfu10 Since they express the total use of primary resources, they
will decrease not only when the building envelope or the heating system is
improved (or the thermostat lowered in the case of the Primary Heating
Consumption») but also when the efficiency of an electric appliance the
home is increased.

SURVEY OF HOMES IN CENTRAL IOWA

Two random surveys of homes central Iowa have recently been carried
out& The Iowa State Univers Energy Extension Serv e studied 440

homes chosen randomly one restriction$ that the major heating
source be either electricity or natural gase The Iowa Energy Policy

1 carried out a companion random survey of 50 newer homes bui 1t in
and In these studies ity bills were obtained directly from
util S, area measurements were siued from county assessor's

checked the for one-fourth of the sample), and
at about systems indoor temperatures

the S&

pass
homes~

found exis ting home s
an average of 8 a median of 7.7 ~ Those
from to an average of 602; three

the new home Ie were the three most efficient
from the home study is shown in Table V@

SUMMARY OF HOME HEATING INDEX SCALE (Btu/Fo-day-ft 2)

and passive

worst homes found (such as very poor mobile homes)
15 home~ badly needing energy conservation measures

1 of many 8 j needing more energy conservation measures;
average early 19708

8 average found a study of 440 existing homes in central Iowa
6 average found a study of 50 new (1981 & 1982) homes central Iowa
5 energy-efficient home (sugge"sted upper limit)

of the most energy-efficient new homes (superinsu
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Table v. Averages and extremes for 440 existing homes of several energy
rating measures and other datae

Quantity Units Low Average High
___........GI\Illf-1)tRllKI 1IilIl'llrlIlo..........._III\BIII ...._ ...... ~Ill'!IIslt... ....__...Gal!I.._

IilI8PtQRDi_CIliI!ia ....G:mI

DI Btu/Fo-day-ft2 2.9 8.2 21.5
BRR Btu/Fo-day 2,974 13,177 37,785

PHI Btu/Fo-day-ft2 5.6 15.4 48.3
PHR Btu/Fo-day 5,921 26,610 79,889
PRe BtulFO-day 5,530 23,665 74,310

Per-capita lIHR 1,545 5,091 21,826
Per-capita FHR 3,314 10,215 50,526
Per-c8J>ita PRe 3,469 10,342 51,594

Family size persons 1 2@7 7
Area ft 2 325 1,135 5,280

Temperature OF 53' 64.1 12

USES AND LIMITATIONS OF THE DIFFERENT ENERGY RATING MEASURES

Each of energy measures defined above has its own
uses& Most have been used only for research purposes our studies of
Iowa homes. With the general publ we originally used the Home Heating
Requirement the Home Heating Index (HHI), but we are now using the DRI
and Primary Heating Consumption (PHC) $

The URI can be used to compare homes of ferent sizes and homes
It the best single-number representation of the

iciency of a home, analogous to the Energy Efficiency
conditioners or the Annual Fuel Utilization Efficiency for

However, from the HBI one cannot determine what is right or
wrong about a home. Also, while the HHI in theory is independent of

may practice be an overestimate if
doors open unnecessarilYe

The PUC also depends on the heating system efficiency and the
thermostat settings$ The RBI is a measure of the energy­
of the home on an abso 1ute sea Ie, whi Ie the PRC is an overa 11

_/IlIojA, tor of energy conservat n achievements of all typese While the
determinat of the RBI involves the possibility for several types of
errors determined occupant records and measurements, the PRe
calcu does not depend on the area of the home (which many homeowners
do not accurately), the indoor temperatures, or the estimated furnace
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There are many possible uses of the Home Heating Index and/o~ related
Quant So Homeowners can use them to determine the absolute heating
energy efficiency of a home for comparison with other homes nearby or
distant, or to determine the effect of energy conservation improvements
made over the years. Designers and builders can use them to determine the
heating energy efficiency of their designs and to help market their work,
as well as to determine the effects of changes in design (such as different
levels of insulation, or the use of triple tead dou.ble glazing)@
Lending institutions can use them to determine a prospective borrower's
sbil to repay the mortgage and pay utility bills j and to assist
appraising the value of property on the market@ Realtors can use them
similar purposes or as a selling point marketing energy-efficient homeSe
Prospective home buyers should find these quantities very useful, too,
since most are interested in the energy-effie of the homes they a.re
considering@! Government agencies can use them as a tool for research or
for state energy planning (as setting energy conservation goals for

), as a building energy performance standard new or t
s (an alternative to prescript standards), or to determine

of a home for state energy conservation-tax credits$

most energy rating measure on the user
_'lIl't ....~t""&se for which the measure is being uSEH'1* For some purposes

rable to convert the ion econom terms@! has
of malt 1& comparisons between different years and. different

ies less compar E!, often helpful for consumerl@ We
have at times the of an average bill, defined
as cost of all util ies assuming average weather, a fixed
amount of non-space heating use (for example J for the
~~'I8lg,illo>iIl<,&"~ a constan.t as 680 F)j and current pr
for energy (such al electr 60 cents per CCF
for natural gas)0

CONCLUSION

related ies j as
as exeellent energy measures,

sown uses@ proved u 1 Iowa
better known the general 1

reasonabl accurate of even the most camp
Home Ie whenever Is or

are available for the home itsel We 1 e these
the t: and 1 calculat mer
the research and the general publ
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