o o Do R
L e = DOCUMENT RESUME o |
.- D 208 492 ' o A 013 977

4

' AUTHOR Chan, Tak Cheung ° . "
i, PITLE, -] ~-Initial Costs vs. Operational Costs. A Study of T
N ) Building Improvement .Projects in Fourteen Schools in

I T % the School District of Greenville county, South
AT _carolina. “ S _

, “\INSTITUTION Greenville County School District, Greeaville,
; s ) , ot S<C. . ‘

-~ PUB DATE 80

| ' .AVATLABLE FROM Office of School Facilities Planning, The School
y ' District of Greemville County, Box 2848, 301 -
.Camperdown Way, Greenville, SC 29602 (free).

%

¢ 'EDRS-.PRICE MP01/PC02 Plu3 Postage. . . , . ,

- DESCRIPTORS Building' Operation; Comstruction Costs; *Cost

. -, 7 Effectiveness: Cost Estimates; *Educational :
AR :ric;;;tiés‘Ippt@ielent;‘glgpentari-séé&ﬂaary : '

‘ . ' Education; *Energy Conservation; *Life Cycle Costings
S * Operating Expenses; School Buildiags

7' IDENTIFIERS Energy "Consumption

) o ’ e L.

;" ABSTRACT . \ . . ) .

f. -4 "/  °  To determime whether initial facility improvement = .. -
. . -costs/-vere paid back by ‘the Teduced operational costs Tzesulting from : R

.. -the {mprovement PIQiéétso'fh§§~3§“d1\¢i§ifﬂé4'the“relﬁtiOﬁﬁhiP

;| ‘between initial costs and opérational costs of fourteen. school

~ ‘building®“improved during the 1978-79 school year in Gréehville

i~ County, ‘South Carolina: With energy comservation-as a goal, windous

1 :ygre.ﬁép;aggQ.«;oo:s¢ie:e,ipsnlatéd,§ﬂg’ﬂvgc:§yg§egs;ue§e-néqiﬁied-or
i/  ‘Teplaced. Estimated annual dollar 'savings (from electricity payment
/o records) vere divided into the amount spent on improvement to .
‘*" -determine ‘the number of years required for payback. Thé findings

; --indicated that ten of'‘the fourteen bui/ldings became more energy

H

efficient and eight vere able to pay back\thé initial improvement

1 costs within their expected life span, A relationship bétween initial

%;iprqjgiént costs audmdpe:Qtiqnalrcosts,gf\sqhool buildings was
;» supported in that the initial costs of improvesent could be repaid by
¢ the resultant reduction in operational costs. A brief review of the
. literature is included, which -also supports these findiangs by showing
. _Instances of life-time savings resulting from comparatively higher
""'initial construction costs. (Author/MLE)

o . . ° /

*****%#******************************i*%#*****************ﬁ******;*****

¢ * , Reproductions supplied by EDRS are the best that can be made *
Lok . - . from the original document. *
A A A AR A A A AR AR R Ao TR A oo o o o oo o ook ook ok ok




¢ w N" ’
N ) N . ‘ .
R ) A

N 1 |

T B . l FAL d
% ' p
- S ". -INITIAL COSTS VS OPERATIONAL COSTS
i ‘ A Study of h'uilding Improvement

< Projects in Fourteen Schools -in

' . C- i the School District of Greenvzlle
! : \‘ County, South Carolma. ~
m— - ' ¢ .
; ] .
ﬁ‘, ;7 o
' > N
* DR. TAK CHEUNG CHAN -
. : PROJECT ADMINISTRATOR
‘? £ g . 7
SCHOOL FACILITIES PLANNING
1980
N .
(]‘J La y
— ‘-o
3 The School District of Greenville County
' ’ ‘ South Carolina
-
, x , _ ~
y o ! . 4

. Q

° ' ’ ° e : . OJ
~ IR S A e AN B - R

¢y veas s ks TR T, TR T AR T e g e gpoeenes s
EEANTOE T SFET T ) 3

L e L alpe ke WA o S e, e e B
Rt i - e TR s en

—«0~
us DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION
EOUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)
XThrs" nt has been reproduced ast
received from the person or organization
. ougmatngit.
. +) Minor changes have been made to 1mprove
reproduction quality,

® Pomts of view ot opinions stated in this docu-
ment do not necessanly represent officiat NIE
postion or policy,

-,

. “PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED 8Y

T C. Chan

TO THE EDUCATIONAL RESOURGES
INFORMATION CENTERYERIC).”

~

T I T VI LV < S

R

L e It




) " .
ACKNOWLEDGEMENTS
The author would like to express his thankfulness to the following
peoplél for their assistance in ccmduct:ing this research: .

e " The School District of Greenville County: S )
> Dr. Patrick L. Herron g T
s “Mr. Ronald E. Goodwin ' °
S Mr. Ted E. Smith . )

. """ Mr. George B. Miller ' oL . =
Mr. William H. Cay

Mrs. Rachel C. Wyman ,
" 7 Enwright Associates Engineers, Architects and Planners: ) .

» - Mr. Dan.P. Leach

A spe'cial appreciation is expressed to Mrs. Faith C. Speight for

typing up this research report.

S b e et e, e e A

3 '
NI S L

cwrmey

PR




’iist of Tables

2 ¢

Section 1. Introduction ..

! .

P&?bose . .

Problem Statément . .
Assumptions -

Linitations e

.Section 2. Review off Selected Related Literature .

‘i ! "\‘ R '
Section 3: ~ -Procedure ...
v, § *

kK
4

f
s g Research~Design e o o s

1

Subjécts . .

K

~Operational Definitions .
.= -

‘Source of Data . .
Treatment of Data . .

Findings, Condiusions

Appendix

References

N




W e o ~
e oew
N .
¥
Su
-

i Table I
: Table 1T

- Table III

7. -

o Table IV

e - _'Table

-

¢
<.

7
Aruntoxt provided by Eric
P AT e

-V

¥ Table VI

e e T b

\/’ »#
;LIST OF' TABLES-

Projects

’

IS

. . L4 . . L4 °

- Improvement Projects . . : .

C .

‘

Estimated Annual Dollar Savings . . . .

Payback'Yéars of School Building Improvement

- Precentages of KWH of Electricity_Saved e e e e .

-

7 . '
-  Payback Years VS, Life Projection of School Buildings

-  Sumimary of Major Statistics . . . . . . % . . 4 . o

o e

R

RN )

Pl oS ()

. 12

gy -, o

S 2w

i s s o

vy

-0

I 7 N p e AP e S

=
W e

t

Sl



. 1. ~ . INTRODUCTION | :

.

o

" increaaing cost of operation dnd shortage of energy urged the School :

A -

District of Greenville County to consider improving the physical condition

“ tof _some of its ex1st1ng shcoéi bu11d1ngs vhick were constructed at a time

I3

when the problems of operat1onal cost and energy shortage had not become

~

critical. On the other hand, rapid rising costs of labor and materia;s

- in comstruction brought up the qnestion of whether the money put in schocl
b ; ‘-//.—-«—‘ ot - ' o ’ \

: building improvement would be able to pay back in a reasonable number of.

: ST R R

years. -

School building improvement.projects included window replac¢ment,

rogf insulation and BEVAC system modigication, all of which were aimed-at -

- AN
agying.energy and cutting operational costs. Architects aad engineers
\

wete invited to look at the design, the constructlon cost..and. the -payback

years in each area: of bu11d1ng improvement. Tn;}\came up with ideas which
_would cut down the energy consumption-of school builaingé and as a con-

\ sequence save money. These ideas were accepted by the School District

\

and in between April, 1978 and June, 1979, some 20 schools in the system

*
completed their building improvement projects in the areas recommended.
v

PURPOSE

s The purpose of this study was to examine the relationship of initilil
iﬁprovement costs and operational costs of school buildings included in

the improvement projects.

A




PROBLEM STATEMENT
" Could initial costs of school building improvement, be paid back by
reduced .operational costs of shool building as a result of improvement

projects?

Specifically, this study was designed to seek answers to the following

questions:

1. What percentage of KWH of electricity was saved in each of the

Pl

studied schools when the &@érage Qggfhly consumption of-electricity

IR in July-March, 1979-80 was compared to the average monthly con-
; "’ . sumption of electricity in Jui&-March, 1977-78?
f' 2. What estimated annual dollar amount wéuld,Be saved in electricity .
; payment in each Af the studied schools when the electricity pay-
ment after the school building iqpro?emept projects was compared
‘i ) to the electricity payment before the scﬁool building %?provemenz
3, How many years would it take for the amount of ﬁoney spent on school
building improvement projects be paid back in each of the st&gied
schqgis?
ASSUMPTIONS
1., It was assumed that each of thghstugied school buildings wonld
have a life eipegtancy of 60 yeats:, .
2. It was assumed that no new light fixtures or new electrical appliances
were added in eachof the school buildings during. the studied period.
»
) LIMITATIONS
o 1: The subjects of thi; study were limited only to the 14 school buildings

in which-valid research data were available.

2. The data of this study included a nine month period before and a

N nine month period after the shcool building improvement projects.,
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3. This study was limited to its own design of a descriptive nature.

Control of many variables were not possible due to the passage

.

of time, ’

e

/s
4. This study was limited to examining the electricity consumption

.
- .

as"part of the operational costs in the school buildings studied.
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2. REVIEW OF SELECTED RELATED LITERATURE

Selected literature relating to initial costs and operational costs .
of a school building has been reviewed and is reported in the following:

'Zimqg;@au (1960) reported on a statistical analysis ‘of the relationship
’ - . N w b
of initial codts of school conscruction to future maintenance costs.

&

_Analytical results indicated that a relationship did exist between initial

>

costs and maintenance cost. However, the correlation of -.46 indicated
W - -y -~ '

that meisgiements wvere afféifed by uncontrolled variables.

. '

; Edhcat@éﬁal Facilities Laboratories (1973) reported on the economy of

énergy conservation in.educational facilities. While presenting energy

conservation gs the major theme, this report began and ended with life~cycle

costiug. Labellng the current tendency of awarding contracts on fzrst-cost

baSIS as a growxng folly, thzs report stated that -over a buzldzng s life-

JEEEE

“time, 111-con31dered economics in construction cost could’ proveuexpensrve ) f

- -~

-in the long rum.

t

Roush (1973) reported on the consciousness of minimizing operating
costs in the construction of three-federal buildings., Bidders were re-
quested to analyse the costs for energy required to operate the buildings

for 40 years of assumed building life. The low bidder was determined by

the initial construction cost plus the total energy costs.

Steéhan (1975) used life~cycle costing jmethod to analyse bids for in
stalling an HVAC system. His example demonskrated an invé}tment made in
iﬁitfhlly more expénsive but potientially more efficient;équipment. It

4 {
' &
. . . - !

resulted in practical savings for the school 'systeri.

3

Texas Power and Light Company (1977) demonstrated t? builders the
construction guidelines for energy-efficient home. A liit of all energy-
§aying items with an estimated percentage of annual enerﬁy savings for each \

item was presented. It facilitated builders to compare initial cost with

the amount of savings. - B M
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for each renovation.;
Lt
1]

[}

To conclude, a review o

=T

{22

cost may not be the mos

Studies have -showm ipsca
P " . |

~ higher initial éost in c

South Carolina and récommended adding insulacion,,inscalliﬁg storm window

L

Martin (1979)-examined the structure of 14 schools in Greenville County,

i

panels and changing,HV C systems' to make these schools more energy—éfficient.

» \. \ . R
The study also inclﬁde% n analysis of initial cost and payback schedules
IR

¢ - -

¢

cﬁc literature reveals that the lowest initial
economical over the entire life-span of the building.
. N

PP N, <2
hce _qf.}tﬁe-trme-savxngﬂ as a result of a comparatively

.

:7‘nst: ction.
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3. " PROCEDURE

The procedure of this study was planned to provide specific answers
to the questions brought out in the first part of this report. These

s . P . 8 .
\uestions: are restated. in, the -following: s
. -~ -

e et =

b — . .
%Y. 1. What precentage gg,gﬂﬁrof eleciricity was saved in each of the .

etudied schools whén the average monthly zonsumption of electricity

- -

v in July-Maréh, 1979-80 was c;mpnred to the average monthly con-
/ -sumption of electricity in July-March, 1977-787

2, \Hhat.estimntéd annual dollar amount would be saved in electricity

i »

4

‘payment in each bf}the studied‘schqcls when the electricity pay-

ment after the sch&ol building improdement projects st compared

to the electricity payment before .the school building improvement

projects? o .

i

' 3. How many y=ars would\it take for the amount of money spent on school

buifding improvement krojects be paid back in each of the studied

) |
scgools? \‘ i

| RESEARcH DESIGN *, o

The de%ign of this study was descriptive since it was directed toward

[ . .
determining the nature of a situation as it existed at the time of the study.
!

)

-

This study involved 14 Greenville County public schools in the State

of South baro;ina. T@esé 14 schools stérted and completed their improvement
:_{é: -
projects between March, 1978 and June 1919 in part or all of the following

\

areas: x

. (1) Window replacement ‘x
— ‘ (2) “"‘Rogf“insulation-’**~ - X -
83) HVAC system modifféation/;epf&;emgdt

SUBJECTS , ' -

5 . ~ . N . N L. «a 1 (S N - o ‘
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. ~

In fact, some 20 public schools in the county were “involved with ) ' .
. i : .
improvement projects in the above mentioned areas during that specific
. - s 4
period. Valid data needed for this ‘study were not available in six of \\

o —n ~
-
-

these schools. . . i

OPERATIONAL DEF.INITIONS ’ \ s
Wmdow replacement: - In window replacement: 1%" metal clad polyst:y;ene \“., '
core :.nsglat::.ve panels were installed t:q)‘resluce the original ‘glass area by \‘\ )
; ' 60%. Tl?"tzse panels have an R-value of 6.25. * _ . . \\. \
: g\Roél)f insulahion = Roof insulat:ion\a\s part of the whole reroofing projecr , ““;‘,'
__referr,:d_t:o_mstalhng 1" of :1gzd_1nsulac;.on»up_£he\ Poof... Fescoﬂfoqm board; ‘ .

|
with an R-value of \4 16 was the material used. : '
|

HVAC system - In schools B, E, G and K, mprovement: in "HVAC system in— ]

volved‘mod:.f:.cat:.on of the self~cuntained unzt:s to reduce the amount of ! ;

Fa )

‘ . s ‘ F
" inflowing outside air. . v ‘ '{b"‘\\\\;\ »

In schools F and N, the original HVAC system was replaced by the

Megatherm Thermal Storage System which was energy saving and more economical

to operate. _ ,

4 ; Improvement Pro]ect:a - Improvement: projects in this study were limited o
R to the energy-conservation onent:ed aspects of t:he following areas:
' A1) Window replacement; (2) Ruof insuigt:ion and (3) 'HVAC system’ d . !
L. . -modification/replacement. - .
. T Operational God}: -~ Operaticnal qo\sts in this study were limited only

to electricity payment in the studied schools during the studied period..
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fsounca OF DATA - a ( '

R E—— N 7o

Year of Constructzon of Sghool Buxldzng The years of constructzon of

the school buxldzngs were obtazned from the, Offzce of School Facilities Plannxng,

[t

RN School Dzstrzct of Greenv111e COunty, South Carolzna.

»

1£e<Exggctanc2 of School Bu11d1ng The life expectancy of a school . .

[

. buzldxng\was estlmacei at 60 years as per suggestzogs made by Handler (1960)
. \

Li é Projection -of Scnool Buzldzng from 19801— The life progectzon of

' B

i

] - e \
buxldxng from 1980 was made by uszng ‘the year of constructxon and

l

-a. afhoo;

the lzfegexpectancy of the school bulldzng. .

PO |

.

5 _ggpletxon months of Improvement~Pro;ects - The ccﬁbletion months of
k

L% "\ -

nt prOJects 'in each of .thé" 14-schools were obtained from Enwrzght

s : - -

.
o~

iﬁprov

e v -,.

— @

Asaociates Engzneers,.Axchztects and Planners Greenvxlle, South Carolina.

Average Monthlx Electrzcztx Consumgtzon -'The ' average monthly electricity

consumptzon in each of tne 14 schools for perzod July, 1977 to March, 1978

and: perxod July: 1979-March 1980 was obtazned from the Offzce of Operatzons .

,Accountzng, School District of Gréenv;lle ﬁounty, Southkcarolinas }
. . . . - “\ i
: ! . ’ ¢

Percentagg of KWH Saved - The percentage of KWH saved in each of the
¢ A L

14 scnools a8 a.result of- the lmprovement proJeccs was' derlved from data in

\
average monthly electrzczty consumptzon\ln period July\1979-.Harch 1980

and' period July 1977 and Msrch 1978. - . o ' . .
. o : ..
Estimated Annual.Dollar'Savxngs in Electrzcz;y The estlmated annual

Yoo

wdollar savings in electrzclty as & result of the_ 1mprovement project 1n each

v

of the 14 schools was derived from information on the school electrzcxty bzlls

-

¢ received by the Office of Opératzoné Accounting; School District of Greemville

County, South Carolina. _ . -

x
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- ..

Amount of Dollars.Spent ,ori Improvement Projects - The amount of dollars

\ , . . . ’
| spent .on %EE:ovedent projects in each of the 14 schools- during the studied -

\ period was obtained from the Purchasing Office, School District of Greenville

- &

i County, and Enwrigh;‘Aégquftes Engineers, Architects and Planners, Greenville,

South»Caro}&ha. S ‘ :
oA .
Payback' Years - The payback years of improvement projects in edch of

. ithe. 14 schools .were computed from the estimated annual dollar savings and

@

the amount of-dollars spent on improvement projects.

b -

-
-
-

~CGost Per KWH Per Month < The cost.of one KWH of electricity consumed

each month in each of ;56/14 school's was derived from information on the ’
7 b s N ‘ “ -

. schqol,electricﬁtx/6ills\received by the Office of Operatiodé Accouneing,

2

School Districc/g% Greenville!County, South Carolina.

. TREATMENT OF DATA N /

v

.
¢ A M

~ A

Baseqfon the raw data collected: for this research, the necessary com-

-~ A
putation procedure is described as follows:

A, 'Average MonthlyeConsugbtionv(KWH) July-March 197778 - It was

B .. the sum of tqtaf KWH in each of the monthly eleétricity bills
. .

) from July 1977 ‘to March 1978 divided by 9.

: ' B.' Average Monthy Consumption (KWH) July-March 1979-80 - It was °
.. - ’ !

the sum of total KWH in each of the monthly electricity bills

from July 1979 to March 1980Adivided by 9.

C. Percentage of KWH Savéd - It was 100 times. the quotient of A

. " minus B over A i.é, 100 éig . ' : ) ' ‘

D. " Cost_Per KWH Per Month (July 1979 - March 1980) - The cost of

-one KWH of electricity per m#gth (July 1979 - March 1980) in each

N

/ .
of thé 14 sc@ools’was compuﬁed by dividing the total amourit of charges of

// - - ~ * ’ .
2 ; R a month by the total amount of KWH consumed in the same month. The same -

Eomputation was used'fot‘all thé_monqhs,from July 1979 - March 1980.,




Estimated Annual Dollar Savings - It was the sum of all D's in'

each school during\Ju1y¢1979 ~ March 1980 times A and then times

G. i.e.¥D (a) (C). : ' - \

Amount of Dollars Spent on Improvement Préjects —.It was the total

amount spent on window replacement, retoofing and HVAC: system in

~
-~

\ * .
each of the\IA schools. The, amount in reroofing only included
the estzmated sum of money 63: 40¢ per $quare foot) spvnt on 1nsulat1on.

G. Payback Years - It\was the quot1ent of F divided by E. ..e, %

As an outcome of the computationms, thedpayback year of each of the 14

schoplé was compared against the life projection year (from1980) of each

of these school buildings. This was to iQenéffy'those school buildings in
b Y N . . . . Q - M
whicH money speyt in' improvement projects .could be paid back w%lhin the pro-~"——

jected life span of the school buildings.

A}




4, ) FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

. The purpose of this study was to examine the relationship of initial

f——j~——‘-*improﬁement-costs—and-operatibnal-costs of school“bdildings_includqqnig the
. . ) )
-improvement projects.

The data of this study have been collected and analysed according to
ﬁfoceduré‘described in Section 3. The findingb;‘conclusiqps and recommendatioms

of this: study are presented .in the followiag:
A

A
- % . v

FINDINGS o7

.
-
-

1. What.peréentage of KWH of eléqtricity was saved in each of the
séudiéd schools when the average monthly cogsumpfion of eieétricity
iﬁ July-March, 1979f§0‘;as.compatéd'to the average monthly com- ’

gumption of electricity in July-March, 1977-78?

Whgn the average monthly cons;mption of electricity in July-March,

1979-80 was compared to the average monthly consumption of electricity

inaquly-March 1977f78’ the percentages of KWH of electricity savggVyere

1.7 in School A, 26.4 in School B, 10.8 in School C, 9.1 in School n‘,\*,

12 in School F,_9 in School J, 3.8 in School K, 17.4 in School L,
12.1 in School M and 8.1 in School Nl Result of analyses di@\not

ingjcate‘any s;vingé in Scﬁbol E, School G, School H and School I.

(See Table I)




TABLE ‘I

. .{Petcentages.of KWH of Electricity. Saved

~

?ercentage of -
Schools KWH Saved




PR . ‘. . .
What estimated annual dollar amount would be saved in electricity

payment in each of the studied schdol§ when the elegtricit& pay~

ment after the school building improvement projectg was compared

4
' .

‘to-the electricitj~paymént before..the school building impxovement

Projects?

o

. When-the .electricity payment after the school building improvément‘

\\\

. ° . .
projects was compared to the electricity payment before the school

building improvgﬁent projects, the estimated annual dollar amount

AS

saved iﬁrélectricigy payment would be 102.19 in School A, 4120.95 -

. b . - e
in School B, 1300.42 in School C,” 1837.59 in School. D, 4845.33 in

. ) / _
School F, 620.65 in School J,, -725.40 in School 'K,~2941.33 in

School L, 1049.58 in School M and 6136.46 in School N:. Results.

bl

did not show any 'dollar savings in School E, School G, School H

and Schaél I. (See Table II) o

.

L
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SRR TABLE 1T L
'2 . Estimated Annual Dollar Savings
R N ~ Estimated Annual o
‘ / Lo - ‘School Dollar Savings )
; P ; A 10219
- IR S mae saene T 1055 T B
A P - 1300.42. - - o

S — 1837.59

DV ; -
’ - ' g 4845.33 . T AT

pext
-
[
-
]
v

620.65 '.

B2

- ‘ 725.40

2941,33

1049.58 -

'l ] =

- R 1
P ’ -ﬁ I’ ——— — — - =
N "6136.46 —
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.

-3. How many years would it take for the amount of money spent on school

v

buiiding improvement projects bé paid back in each of the studied

schools? ‘ -

)

D;>a analyses indicated that fof the amount of mohey spent on school

[}

building improvement projects to be paid back, it would take School R
’,:,éiﬂg,,n"ﬁ~A~102;3'years, ScheoluB 3.8 yeérs,_ééhogi C 8.4 years, School D 16.3
years, School F 17.2 years, School J 43.4 yéars, School K 2.1 years,
School L 5.8 years, School M 29.3 yegr% and School N 13.g'year§;

Results in analyses showed. .that the amount of money .spent.on improveme;c
‘ - . » < -

projects in S¢hool E, School G, School H and School I was ﬂBbgggf,to be

paid back within the projected life-épan of the school‘buildings.4 (See

‘Table III)
N EY

15~

B T D




1

TABLE II1

Payback Years of School Building

“Improvement Projects

Schools: Number of Payback
: N Years )
. Y BEE 102.3
i B / ' 3.8
' —< — 8.4
y ’ )
D ’ 16.3
E N o=
—F . 7.2
Lo / ®
. ya \G /' - —
s
. / / .
H” P - _
/ . :
. . . . /I -
\ a2 - *
\*. ’J 4304
\" K - 7.1
T T - 5.8
7 i "
! M .29.3
K N 156
L, .
’ 1
. 1_ '
o - . L 4 . =

©
> : < hd
. § -
- ~ ‘. L0
3 ’ . . ° -
N . .
/ERIC* '
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ADDITIONAL FINDINGS ) ) -

Serendipitious findings relevant to this study but not stated as iy

questions included: - . .

- 1. 'School A, School C and School L had the same roof insulation

1mprovement, but as a result, School A only saved annually L.7%

of electricity consumption while Schools C and L' saved a whole

lot mbre.being 10.8% and 1}.4 4 respectively.
2. ‘There wegs examples in th? study showing improvement projects of
‘the same type done fﬁrfia’différen; schools. One ended up in
energy saviﬁg while the other one did not save at -all. . These

+

examples are tabulated in the foilowing:

i

),7

[:R\f: management phaaes o£ the buxldxng 1mprovement ptOJects is suggesced

Aruitoxt provided by Eic:

Improvement Projects .
Schools _ : Results
Window Roof HVAC
D X X S
M X ) X S
I X ., X ’ NS
R X x | X s
; E X X X NS
_— |
J X LS v
‘ B X - - NS.
J -, . L ’ /
.t } ) .K 1 X ) 8 /’
K ' ¢ X i1

S = Saved energy

- NS = Did not save energy

[ 4

Table IV - Results of Scliool Building Improvement Projects,

For further research of the problem a review of design, 1nstallat10n and

R Py

Sopaey
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CONCLUSIONS

»

As a result of data aimlyses, the following points could be con=-:

clided:

1

.

'l‘o summarize, fl.nd:.ngs cited in this study bas:.cally ‘supported t:he state-
&

“ment "that initial costs of school bul.ldmg improvement could be paid back by

-

After f:h_e_"‘gé_hool buildings had been improved, 10 out of the 14

- [schools studied became more energy ‘efficient. .

av '*The"percen:age of -KWH-of -electricity saved varied from 1.7

in School A to 26.4 in School B. (See Table I)

b, The estimated annual dollar savings varied from 102.19.in

. School A to 6136.46. in School N.. (See Table'II)

Out of¥the 14 schools. st:udiedi 8 schools were able to pay béc}g

the initial improVement costs within. their expected life spans.

s

(See Table V) o

. rgdgcedgope’ratiénal costs of school buildings as a result of improvemelit: pro-

jects.done to schoql buildings. A ;:elat:ioixship between initial improvement

costs and operational costs of school buildings has been supported.

2




. . \\ :
- \‘ ‘
. . 1
TABLE V \ -
' Payback Years VS Life-Projection - . \ \
- of School Buildings - 2 X .
- v o , \.‘\;'.
-1Schools Payba&k Years of ', Life Projection of School - :ﬁ
Improvement Projects Building From|1980 :
b, * (Years) |
A -T02.3 . | L . :
B . 3.8 . "49 L
R 8.4 . S a - t‘ o
' - D g 16.3 R P U ,
A e . 0 T . 48 ' -
| | w2 T @
- o - . O . -
;K' H -- - 440 .
. 7 - , a0, - :
b g 43.4 15 - T
K Lol | 45 )
: "L ; ‘5.8 - T o
- M - 29,3 SN 38 ) .
N 13.6 a 50
i » ‘NOTE:= The~architect’s—eifimit;‘-payback years were- not- uesd- to com~ . =
) pare with the pa&back ears calculated from nine months experi-<
5 é;ce. (July=-March, 194§;80) because the architect's estimated

e f e -

[ e

ﬁﬁyback years were based on the total amount of dollars-in the

improvement projects while this study only included the ‘amount

5

spent on epergy/éonseryation.




o
- ' BECOMMENDATIONS FOR, FURTHER STUDY ,
;’\ , l. An extensive study oé“:;; same type to include more schools. for a longer
: ) period' of obervation is re’c\omended. In so doing, the relationship of
;v 1n1t1&1 cos: and opera:xonal coats could be seen in wider scope.
| ’ 2. To see the rela:xonahxp of initial costs and opera:xonal*cost:s of school’
3 buxldxngs in greater depth, an experimental study is recommended. The
deugn of an expes:men:al study enables provision of greater-control

. over gelated variables.~- =~ ‘i‘: .
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Tabie VI - Sufmary of Méjo\r Statistics

T I
~ K

R . . AU . - ‘Compieticn Month of Average i'!;anthly. !
. » *School Building " _ Improvement Consumption (KYH) : '
: . Projects ) Percentage | Lstimeted | smount of Dollars :
. .j Lie . ‘ - of KWH I.;.n;%al Spent on P8Yb&Ck H
, © | Year of . | Life ) Life . . »- ) T Saved ollar Improvement Years :
Ident‘i'ég’cion Construction | Expectancy | Projection ¥indow | Roof HVAC July ~ Merch |July - March Savings . Projects ) :
o . (Year) « - |from 1980 - System| 1977-78 1979-80 :
- . : (Yeer) * "
,(, )7"" Y ’- . 'é’;
A 1957 = .60 37 — |6-1978 | — | 10223 10051 1.7 102.19 10,452 102.3 :
B 1969 60 49 4-1978 {9-1978 |6-1978 |- 33354 ' 24560 26.4 47120.95 15,618. .3.8 "]
. ¢ 1941 _, 60 21 — |g-1979 | —— | 17918 - 15985 10.8 1300.42 10,890 8.4
N 4 - ¢ .2 - . R - .I
E 1968 60 48 [4-1978 |4-1978 |6-1978 | 13812 16693 12,668 —
“F 1968 . 60 48 {9-1978-| 98965 87072 12 4845.33 83,500 17.2
R 1969 60 49 6-1978 1%492 a4 -18707 . 360
H l??& |7 ee 40 4-1978 13172 14153 18,887 :
. NG . ;
- I /QP 1960 60 40 6-1978 | 6-1978 | ——— 5505 6000 13,911
T - « 15 11728 10675 9
o= 12-1978 . 620.65 26,948 43.4
.‘J’N . 1935 b}(‘ . 60. A 9 4 Y
g ® . 38800 - . ., 725, 4 .
K 1965 ;ﬁ \_%6}) - 45 6-1978 37312 3.8} 72540 1,490 2.1
t - ' {
T 1964 60 Yol [ [671979 | —— | 29972 24771 17.4 294433 17,050 5.8
M - " 1958 60 38 5-1978 |3-1979 | — | 14752 12966 12,1 1049.58 30,766 29.3
o N 60 50 6-1979 | 210441 193474 8.1 * | 6136.46 83,500 13.6

4
b - -
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