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GUIDELINES FOR ENERGY COST SAVINGS RESULTING
FROM TRACKING AND MONITORING
ELECTRICAL AND NATURAL GAS USAGE, COST,
AND RATES

James D. McClure,P.E.
Estes, McClure &
Associates, Inc.
Tyler, Texas

ABSTRACT

This paper discusses how improved
energy information in schools and
hospitals from tracking and monitoring
electrical and natural gas usage, cost,
and optional rate structures, can reduce
energy costs. Recommendations, methods,
and guidelines for monitoring and tracking
of utilities are provided. These
recommendations, methods, and guidelines
are the result of on-site work for
schools and hospitals. Recently completed
energy usage survey and observations of
several hospitals in Texas are included.

Opportunties exist for schools,
hospitals, and other buildings to achieve
significant dollar savings by good utility
management. Understanding utility rate
structures is essential for minimizing
energy costs. The authors' data is for
Texas schools and hospitals, but the
principles presented apply to other
geographic areas.

INTRODUCTION

The opportunity for energy cost
savings in Texas schools and hospitals is
a resource which, if tapped on a
statewide basis, can save millions of
dollars. Resource management is a popular
concept, however, many facilities in Texas
do not include an ongoing detailed energy
management program. Even fewer facilities
accomplish comprehensive assessment or
evaluation of energy consumption.
Considering that energy costs represent
significant dollars, that almost all
projections indicate increasing energy
costs, and that cost reduction strategies
and errors can be identified by
comprehensive tracking and monitoring, it
is logical to conclude that energy
utilities should be included in resource
management of Texas schools, hospitals,
and other commercial and industrial
facilities.

An organized energy tracking and
monitoring system (ETMS) is a basic
requirement for successful energy
management. An ETMS should be a management
tool that would promote sufficient
information in order to understand energy
and cost performance, and to provide a
database to effectively control and manage
energy resources. An energy tracking and
monitoring system consists of a manual or
computer method of recording and comparing
of energy usage data, (e.g. kwh, kw, mcf,

Mike C. Estes
Estes, McClure &
Associates, Inc.
Tyler, Texas

James M. Estes,P.E.
Estes, McClure &
Associates, Inc.
Tyler, Texas

etc.), energy performance (Btu/ft.‘,
Btu/patient-day, Btu/pound product, eEc.)
energy costs performance (e.g. $/ft.7,
$/patient day, S$/LB. product, and etc.),
rate structure options (electrical and
natural gas), and other specialized data.
The tracking system should be on a monthly
basis. Results of the monthly data,
comparisons to the same month for prior
year, and annual summaries may be used to
identify billing errors, sudden changes in
performance, equipment problems,
opportunities for savings, and possible
alternate rate structure (e.g. time-of-day
options, special riders, meter
consolidation, transformers purchases,
seasonal options, etc.). Energy
consumption patterns can be identified.
The ETMS also provides information for
more accurate budget planning and
forecasting. A major benefit of the ETMS
is the basis for motivation to achieve
cost reduction. For any energy cost
reduction program to be successful, there
must be accountability for its success.
The ETMS provides a basis for specific
performance measurement of the energy
manager and for goal setting.

Typical examples of actual savings
from monitoring and tracking of electrical
energy include the following:

$108,000 demand reading error at
College Station I.S.D.,

. §38,000/year rate change savings at

Gladewater High School,

$9,000 year billing error at
Elysian Fields I.S.D.,

$6,730 billing error in billing
accounting when changing rates at a
McKinney I.S.D. School,

. $4,800 billing errors at Lampasas
I.s.D.,

. $19,000 per year at one Tatum ISD
school to eliminate minimum billing,

. more than $50,000/year savings at
high schools in Lewisville by summer shut-
down.

. A $91,000 per year savings in a
hospital by integrating strategic use of
existing emergency generators and a time-
of-day off-peak electric utility rider.

Typical examples of natural gas
savings identified from ETMS
include the following:

. 52,200 refund for sales tax billing
at Sonora High School

Proceedings of the Sixth Symposium on Improving Building Systems in Hot and Humid Climates, Dallas, TX, October 3-4, 1989



$35,000 per year savings by
contract negotiated gas rates at one
central Texas hospital, and very excessive
natural gas usage identified at several
schools.

. Also, natural gas rate changes were
identified which the Owner was not aware
of until evaluating the ETMS data.

Energy tracking and monitoring should
be required by the school board, school
superintendent, administrator, or chief
fiscal officer. The actual task can be
assigned to the engineering, facilities
maintenance and operation, or business
office. All of the groups should review
monthly reports and be alert for problems
and opportunities. Our observation is
that until top management becomes
interested in the utility costs, serious
action will not be undertaken on a
consistent basis. 1In house personnel can
be used for energy tracking. Specialized
assistance may be required to resolve
problems and implement strategies.

STARTING A TRACKING SYSTEM

The following are basic sequential
steps in gathering and organizing data to
establish an energy tracking system for
buildings.

1. Locate the buildings.
address and specific building
identification (e.g. street address,
building name, building identification
numbers, etc.). It is helpful to prepare
a small scale layout of the building on 8
1/2 x 11 inch paper.

2. Physically locate all electric
and natural gas meters and identify
specific locations on the small scale
drawings of the buildings. Record the
meter number, meter type, utility company
name, and meter multipliers. 2

3. Determine the area (ft.“) of
each building. Identify the area that
each meter serves.

4. Obtain the utility account
numbers for each meter. This information
may be obtained from past utility billing
receipts, or from the utility company.
Record these account numbers by the meter
numbers on the small scale drawings.

This is one place to stop the data
gathering and evaluate the data obtained.
verify that meters are actually installed
for each account being billed. Each
meter number should be correlated to a
billing account number. At this step in
the process, the authors have identified
account billings at public schools and
small manufacturing plants for meters that
were non-existent and for meters that had
been disconnected.

5. The next step is to obtain the
actual energy consumption and cost data
for each meter or account. The easiest
method is to call the utility company and
request a computer printout of monthly
consumption, demand (kw), and cost for

Obtain the

"the data source
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the past twelve months. During our
experience of data gathering for more than
250 different Texas public school
districts, only two electric company
offices have not been cooperative in
providing this data for the schools
involved. All natural gas companies
readily provided the data. Most Texas
utilities have this data readily
available for the past twelve months. The
billing receipts from the Customer's
files also have the necessary information.
The Customer's files will most likely be
if a two year history
of consumption and cost are desired for
the initial tracking set-up.

6. While gathering the utility
consumption and cost data, rate schedules
for each account should be identified. 1In
most cases the rate schedule number is
identified on the billing stub. Request
that the utility company provide copies of
each rate schedule. The utility
representative should explain the rate

schedule, and assist the customer in
verifying the calculations for a typical
month. All riders to the rate (e.g. fuel
cost, etc.) should be requested.

7. The next step is to record the
utility data. The data can be recorded on
manual forms or entered into a computer.
Examples of the forms for the manual
systems are shown in Figures 1 and 2.
Several computer programs are available
for tracking and monitoring. Spread
sheets for personal computers are also a
very convenient method.

The format selected should provide a
method of comparing consumption and cost
on a monthly basis to the same month for
the prior year or a selected base year.
Many schools have selected the base year
for consumption to be the year when they
start an energy management program. This
approach is beneficial because it readily
shows the accumulated cost savings the
program has generated. This is a good
approach for program justification and
management visibility. However, this
method does not readily show operational
problems or billing errors. Comparisons
to the same month for the prior year must
be made for good control and management.
The reason for any significant changes
observed in these monthly consumption and
cost comparisons should be determined.
Weather differences may result in changes
which can be accounted for by tracking and
adjusting for cooling degree days and
heating degree days. Care should be used
in adjusting for weather factors because
some buildings with high internal loads
and high insulating characteristics are
not very sensitive to weather variations.

8. Key ratios should be calculated
and compared on a monthly and annual
basis. Selected ratios can identify
unusually high consumption and cost.

Ratios recommended for evaluating include
the following:

Proceedings of the Sixth Symposium on Improving Building Systems in Hot and Humid Climates, Dallas, TX, October 3-4, 1989



Dollars per kilowatt-hour ($/kwh)
Dollars per thousand cubic feet of
natural gas (§/mcf)

. Dollars per are feet of gros
building area ($/ft.§c)lu gross

Energy consumption per square feet
of gross building area (Btu/ft. %)y,
Include chditioned and non-conditioned
area (ft.<%)

These ratios may be adjusted for
weather variation (but the unadjusted data
and ratios should be presented along with
any adjusted data. The ratios are
intended to be used for management
purposes in understanding energy
performance and cost. Adjustments to the
actual data can be misleading when
presenting the actual operating situation.

Additional specialized energy ratios
may be used. Examples include:

Dollars per patient-day

Dollars per licensed hospital bed

Dollars per enplanement (for
airports)

Dollars per pound of product
produced

Specialized ratios for schools

indicating summer usage of buildings are
helpful. These include the following:

Summer cost index (SCI)

SCI = (SUMMER ENERGY COST / ANNUAL
ENERGY COST) X 100

. Summer energy index (SEI)

SEI = (SUMMER ENERGY USAGE / ANNUAL
ENERGY USAGE) X 100

Comparisons of the above key ratios
assist 1in identifying trends and in
maintaining comparisons when building area
changes. They are also beneficial in
comparing one facility to another.

9. The next step in the tracking and
monitoring process is to evaluate the data
and ratios, make comparisons, review the
results, assemble in formats for
communicating with others, publish
reports, and act on the results to control
energy costs.

Recent performance ratio data
calculated for a large Texas school
district (54 campuses) indicated a
definite potential for significant energy
and cost savings. The initial
investigations included calculgting the
annual cost performance (§/FT.“-YR.) for
each school. The energy cost performance
range was as follows:

TYPE SCHOOL s/ft. 2 yr.
HIGH SCHOOL
MIDDLE SCHOOL
ELEMENTARY SCHOOL

$0.63 TO $1.11
$0.39 TO §1.01
$0.41 TO $1.55
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Almost identical (construction and
school schedules) elementary schools were
on the opposite ends of the cost range.
Investigations identified operational
differences causing the enormous operating
cost differences. b

INTERPRETING ENERGY USAGE DATA

The most important process of
tracking any type of data is the reading
and interpretation of the data. Neatly
compiled utility bills are useless
information without a proper
understanding and interpretation. The
gatherer of the information should be
knowledgeable of the data, but the
analyzer must understand the data and be
able to apply the proper interpretation
with regards to all factors involved {i.e.
kw, kwh, mcf, fuel cost adjustments and
utility rate schedules and riders).

The following two examples illustrate
actual utility bills of two Texas schools
and the benefits of an ETMS.

Example 1 is a 12 month utility
history for a 280,000 square foot high
school building without summer school.

MONTH e KWl § HCF $

JAN 748 262,650 12,904.81 1,694 4,463,

FEB 759 271,200 13,268.27 1111 5,;:1.;5
MAR 237 185,550 9,006.01 82 338,55
APR 1,182 276,900 13,482.86 95 497.07
HAY 1,028 113,350 17,071.28 61 264.14
JUuN 642 216,600 14.172.61 43 203.58
JUL 922 266,850 17,488.14 13 195.24
ALG 1,121 541,650 15,525.57 20 97.10
SEP 1,429 534,600 35,020.07 56 228.21
ocT 1,196 287,100 13,6908.89 128 551.41
NGV 1,001 272,850 11,241.04¢ 228 1.059.42
DEC 9sa 201,450 $.,870.93 599 2:855.51

TOTAL 11,4as 1,631,350 $209,752.71 4.156 $20,181.30

Key Ratios:

$ 0.058 / KWH

$ 4.860 / MCF

$ 0.82 / SQ.FT.- YR.
59,552 Btu / SQ.FT. - YR.

29.4%
21.6%

SCI
SUI

The excessive summer usage for this
building is clear, as a result the
district which operates this building has
reduced the summer usage by approximately
$30,000 upon the implementation of the
district's ETMS.

Example 2 is a 12 month utility
history for a 46,763 square foot primary
school building.

MONTH KW KWH 5 $/xwm MCP §

JAN iis 24,600 3,274.00 a.111 78.9 Ja0d.00
FEB 109 21,700 3,255.00 0,137 206.4 1.012.00
HAR 313 14,100 31,104.00 Q.220 51.8 267.00
APR 11s 17.400 1,181,q0 Q.181 6.8 241,00
HAY 135 11,200 3,082.00 0.213 20.8 114.00
JUuN 120 9,000 2,993.00 0.33) 13.4 77.0Q
JuL 111 6,600 1,932.00 0.444 11.4 67.00
AUS 240 28,200 31,479.00 0,123 12.4
SEP 228 33,000 3,514.00 0.106 15.8
oCT 18§ 23,400 3,297.00 0.141 40.6 205.00
NOV 109 24,600 3,324.00 0.135 43.0
DEC 300 32,400 3,435.00 0,106 103.1

1

TOTAL 1,885 250,200 $38,872,00 0.155 641. 3,080.00
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Key Ratios:

$0.155 / KWH
$ 4.800 / MCF
$ 0.90 / SQ.FT.- Y¥YR.

32,382 Btu / SQ.FT. - YR.
SCI = 22/9%
SUI = 12.4%

The analyzer of the above information
should have easily detected the excessive
$/kwh value for any one of the 12 months.
This building had been in use for 18
months before an ETMS was in place. The
results of the investigations of the $/kwh
value discovered that the school was
minimum billing every month. This was due
to the initial electrical contract the
district signed for electric service. This
particular electric utility bills minimum
dollar amounts were based on previous
demand levels and contract values. The
district which operates this building is
saving approximately $19,000 a year upon
the implementation of the district's ETMS.
NOTE: The school district was not legally
entitled to a refund on this account. All
rate structures, riders, contracts, and
other account information is the
responsibility of the customer.

USING COMPUTERS TO TRACK ENERGY USAGE & COST

Several Texas school districts and
hospitals have successfully used personal
computers to track and monitor energy
consumption and costs. These school
districts include Midland, Lampasas, Katy,
Marshall, Coppell, and Calallen. Medium
size school districts and large districts
will save significant time by utilizing a
computerized system. Our observations
determined that school districts with more
than 20 combined electrical and gas
accounts require a computer in order to
effectively provide adequate information
in a timely manner. A computer tracking
system simplifies and makes comparisons,
key ratios, and reports for large
districts possible. The computerized
system is a more effective management
tool.

There is a wide variation in
available software. Some of the purchased
programs are complex to use. A user
friendly and menu driven package can be
less time consuming and easier than using
spreadsheets. A key factor in selecting
software is to select a system that will
be a management tool. We have observed
some programs to have so many variable
inputs and adjustments to the basic data
that the actual consumption and cost could
not be readily identified. Most companies
will provide no-cost demonstration disks
for evaluation. The best check is to talk
to another user. The other factor in
selecting software is to identify the
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support available and cost of any support.

The essential basic inputs for a
computer energy tracking system for
buildings include the following:

. Energy consumption

Peak electrical demand (kw)
cost of energy
Meter or account numbers

. OCross area of facility
(conditioned and non-conditioned)

Monthly heating degree days
Monthly cooling degree days.

The essential basic outputs for a
computer tracking system for buildings
include the following:

Consumption (mcf, kw-hr.)

Peak electrical demand (kw)

Dollars spent for fuel and total
energy

Comparisons of consumption and
cost to same month for prior year
(actual values and percentage)

. ,Key ratios ($/kwh,, $/mcf,
Btu/ft.”, etc.)

An example of a school utility
program 1is provided to illustrate the
convenience and benefits of using a
computer. The menu driven program provides
key ratios by account and utility, monthly
comparisons to prior year, monthly percent
cost and consumption variations, total
report per site (for more than one meter),
and total reports for an entire school
district. Typical formats are shown in
Tables 1, 2, 3, 4, 5, 6, 7, 8, and 9. The
first application of this system
identified 69.3% increases in cost for the
March comparison of a school (Table 7).
The reason was a billing error.

RATE STRUCTURE EVALUATIONS

Each electric utility company and
each natural gas company have their own
rate structures. The natural gas rate
structures vary for each city. Each
utility has many different rate structures
for different types of customers. 1In the
southern part of Texas, for example one
electric utility company has at least
three different basic rate structures for
school customers. There are several
riders available for these rate
structures. Energy cost management must
include an understanding of the specific
rate structures available for each
building.

Unfortunately, electric rate
structures are complex and difficult for
the customers to understand. Our
experience during on-site energy
evaluations of more than 290 different
school districts is that many of the
utility customer representatives have
difficulty in manually verifying a billing
calculation on the first try because of
the complex rates with riders, numerous
minimum billing options, numerous minimum
on-peak demand options, and block rate
adjustments. Few school personnel
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understand their electric rate structures.
SCHOOL ENERGY USAGE AND PATTERNS

There is a wide variation of energy
performance and energy cost performance in
Texas public schools. The utility data
organized from these schools have assisted
in identifying characteristics of
efficient schools as well as usage that
need changing to make schools more energy
efficient., Our observations are that most
schools do not have an effective tracking
and monitoring program,

HOSPITAL ENERGY SURVEY

A survey of hospital energy
consumption and cost was conducted by the
authors and completed in 1983. The
purpose of the survey was to identify
Texas hospitals with high operating cost
and low energy efficiency, to evaluate
their tracking systems, and to identify
potential for energy savings. The survey

was also beneficial for the individual
participants because it allowed them to
compare their performance with other
hospitals. Most of the hospitals provided
only annual consumption and cost totals
rather than the monthly data requested
for one year.

Survey data is presented in Tables 9§
and 10 and Figures 3 through 8. The cost
and performance data includes twelve
months. The hospitals are ranked in Table
9 by annual energy cost per square foot.
All data in this survey is for the basic
hospitals except Hospital M which includes
office buildings because of utility
metering situations. Observations of the
data include the following:

There are wide variatians in
energy cost performance ($/£t- -yr.) and
energy performance (Btu/ft.“-yr.) in Texas
hospitals.

. Most hospitals have a relatively
low electrical energy average unit cost.
Figure 7 ranks the hospitals according to
average unit electrical cost (§/kw-hr.),
except for two hospitals, the average unit
cost is about $0.045/kw-hr.

. Natural gas unit costs varied from
$2.88 to $4.99/mcf. Only one hospital
paid less than $3.00/mcf.

. The hospital (N) with the lowest
unit natural gas cost (5$2.88) has a
negotiated natural gas contract.

. The hospitals with the lowest 2
energy operating cost performance ($/ft.“-
yr.) did not have the lowest unit energy
costs. See Figure 8.

. Table 10 shows the potential
annual dollar savings from negotiated
natural gas contracts for each of the
hospitals. These data assume present
consumption and that the natural gas costs
were negotiated to $3.00/mcf.
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. There were wide variations in
natural gas unit costs for hospitals being
served by one specific natural gas
company. Unit costs ranged from $3.24 to
§4.26 per mcf. This variation is because
each city has different natural gas rates
even though they may be served by the same
natural gas utility.

. Only two of the hospitals have a
tracking system and they wgre on the
lower operating cost ($/ft.“-yr.) end of
the range that responded to this survey.

. There is potential for reduction of
energy usage and energy cost for most
hospitals responding to the survey.

. A tracking and monitoring system is
justified for hospitals.

RECOMMENDATIONS

The feollowing are recommendations
concerning tracking and monitoring systems
and policy regarding rate structures.

1. All Texas public schools should be
required to track energy consumption and
cost before receiving any state funds for
operations or facilities.

2. Electric rate structures in Texas
should be simplified.

3. Eliminate any rate schedule that
imposes a risk for a customer who is
attempting to reduce their electrical
demand in conjunction with time-of-day
billings (e.g. TU Electric's Rider S for
peak shaving projects).
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BUILDING SCHOOL YEAR i
HOSPITAL ENERGY SURVEY DATA r\mNTu ELECTRICAL [ NATUHAL GAS | TOTAL
KWil KW | COSTS | MCF | COSTS
rLICT. Gas September
No. 8Q.TT. oH oS} $/50.FT.  Mcr HCT($)  $/6Q.7T. October
M 721,00) 21,046,500 $892,020 72,989 278,114 $0.3%
X 234,500 7,551,065 $§128,616 21,932 $88,230 $0,38 November
g 370,000 12,591,600 $536,704 42,065 $136,332 $0.37
R 4BS5,911 18,643,800 $799,001 48,103 $138,360 $0.28 December
B 304,392 9,800,520 $432,128 48,781 $207,980 $0,68
I 4 510,204 21,008,800 $309,95) 75,623 $306,665 $0,60
I 300,979 11,341,600  $518,80) 34,011 $133,284 $0. 44 Junaary
J 781,457 30,294,200 $1,451,256 109,551  $363,347 $0.46
H 514,410 21,877,294  $929,78% 71,514 5284,287 $0.55 Fehruary
A 401,000 112,228,000 $674,890 29,997 $277,4482 $0,69
L 153,18l 6,401,600 $298,057 24,117 $89,63) $0.59 March
D 250,917 11,210,000  $613,713 17,524 $56,938 $0.21
< 346,253 14,513,000 $683,435 64,801 $316,517 $0.91 -
G 171,000 8,198,550 $366,767 37,196 $143,503 $0.84 Aprit
May
June
TOTAL
NO. §/5Q.TT BTU/SQ.YT  $/KWH §/MCY Juty
N $1.62 20),897 $0.0424 $1.81
X €1.78 206,233 $0.0435  34.02 August | |
14 $1.82 231,249  $0.0426  $3.34 ——
N §1.93 232,917  £0.0429  $2.88 TOTAL
B $2.10 274,952 $0.0441 $4.26 ANNUAL
x $2.19 291,206  $0.0186  $4.06 cosT
1 $2.21 245,001 $0.0475 $3.92
3 $2.32 276,703 $0.0480  $3.12 " o o
H $2.36 263,343 §0.0425 53,97 AVG. RATE | SIRWII
A $2.137 335,240 $0.0552 $3.08
L $2.53 304,797 £$0,0466 $3.72 . - .
D $2.75 224,415  $0.0565 ::.zs ENERGY USE AND COST
< $2.89 335,824 $0.0471 4.38
G $2.98 !!7:681 $0.0447 $3.86 EXAMPLE TRACKING FORM
Fighne 2
TABLE. 2
ENERGY COST PERFORMANCE
$300
TABLE 10° SZED
POTENTIAL NATURAL GAS SAVINGS
FROM NEGOTIATED CONTRACTS $2560
$240
NO.  MCF HCF(§) syMeF SAVINGS ($)
$220
X 48,101 $138,1360 $2.88 $0,00
A 89,997 $277,482 $3.08 $7,491.00 'ZM
F 42,065 5136,3312  $3.24 $10,136.9¢
D 17,524 $56,918 $3,25 54,166,20 $1.820
J 109,551 $361,347 $3.32 $34,694,00 .
L 24,117 $89,637 $3.72 $17,282.00 -4 $).50
M 72,989  $278,114  $3.81 $59,147.00 >
[ 37,196 $143,501 $3.86 $11,915.00 - $1.40
I 34,011 $113,284% $3.92 $J1,251.00 t
H 71,814 $284,267  §3.97 §69,725.00 " $1.20
K 21,932 $84,238 $4.02 $22,442.00 [a] -
E 75,621 $306,665 54.06 579,796.00 9 $1.00
B 48,781 $207,9680 §4.26 $61,637.00 “ B
< 64,801 $318,517 $4.88 $122,108.00 sa.e0
$060
fo.40
EXAMPLE ENERGY TRACKING FORM §0.20
FOR MANUAL METHOD $000
M K F N 8 3 I J H A ¢ D ¢ o
ENERGY TRACKING REPORT 19__ - 19__ HOSPITAL
SCHOOL NAME: BUILDING AREA ________
ELECTRIC METER NO(S).: HOSPITAL COST PERFORMANCE
GAS METER NO(S).: FIGURE a:
foATe [ xwn [ K% [ § [ MCF] § |TOTAL §[KWH CHG[MCF CHG.] $ CHG.
. — ENERGY COST PERFORMANCE
ocY. 10_. 8300
HOV. 19_. $220 | )
DEC. 19 $260 w
LN e J
FES. 10 $2 40
D 1o $220 ftj‘ i
APN. 10
__.__.r $2.00 o N\
MAY. t9__
June o] 1 o $180 NN : %7 ;/>
oo 19 > gr.80 ~N S 27 7
AUG. 19__ t h.ADJ /
TOTAL
e 3 nao 7>‘
ANNUAL 8 SAVINGS = § ________ _ “ $1r00 4
ANNUAL OPERATING COST = 8§ ________ /5Q. FT. 8080
FIGURE 1 $0.60 - /
$0.40 N
3020 /
$000 —f f t t al f — t ey +
M K F N 8 E 1 J H A 8 D c G
HOSPITAL
7] eLectaic Gas
HOSPITAL COST PERFOAMANCE
1FIGURE 4:
F-17
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ENERGY PERFORMANCE AVERAGE ELECTRICAL COST
$0aE0
taasc
jocaa
o
T o030
=
¥
»
$0020 -
taaio
 foXelals]
E M H F N K B G L [ I J
HOSPITAL
HQSPITAL
$IQSFITAL AVERAGE ELECTRICAL COST
HOGPITAL ENERGY PERFORMANCE " FIGURE 7

Flanne -

EN
AVERAGE NATURAL GAS COST O omeanzn 1o

1500
NATURAL GAS UNIT COST
g500
fa0a $450
NATURAL GAS COST
$400
f3ga
[REL
f200 - $200 -
$250
$1.00
$200 M./&le/"/a/ ENEAGY. COST PERFORMANGE
$0.00 $1.50
N A F [+ 4 L M G ' H [ £ 8 [+
HOSPITAL oo T T .l T T T T T T T T T
HOSPITAL AVERAGE MATIHRAL GAS COST M K F L B £ i J H A L D c G
HOSPITAL
FIGURE R”
S/MCF $/8Q.FT.-YA.
FIGURE 8.

Proceedings of the Sixth Symposium on Improving Building Systems in Hot and Humid Climates, Dallas, TX, October 3-4, 1989





