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SUMMARY

The purpose of this study was' to determine the. LObt and feasi-
bility of retrofitting the National Orange Shuw Facilities to
use geothermal heat instead of natural gas for heating. '
Because of the limited usage of the'smaller facilities the
study was 11m1ted to the conversion of the six major buildings.

Domed, Hobby, Citrus, Auditorium, Restaurant and Commerc1al.

There were several basickproblems associated with trying to

vdeVelopfa cost effectiveidesign, A major problem is that most .

of the buildings are used on & very limited bases. This dras-
tically reduced the amount of savingskthat could be used to

‘amortize the retrofit cost.' Another problem‘is that the

“buildings are spread over a large area and so the below ‘grade

,piping costs were high.k Finally, all of the buildings except

for the Auditorium have direct gas fired heaters that would

require all new terminal;heating systems.

In order to'limit the retrofit COSt, therretrofit.System.was

designed to handle less than the peak load. This seemed

Tappropiate because the facility might not even be 1n operation
. when a peak load condition occured. Also, the ex1st1ng systems

'could be used to supplement the geothermal system if necessary.

The following symmary shows the calculdted und design peak

loads.
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" BULLDING

HEATING LOADS

 CALCULATED

RETROFIT DESIGN
PEAK_LOAD PEAK_LOAD
BTUH BTUH

DOMED 449,000 300,000
HOBBY 1,676,000 1,200.000
CITRUS 1,261,000 900,006

~ AUDITORIUM 1,193,000 900,000
RESTAURANT N 1,;16,0001 800,000
COMMERCIAL 2,013,000 1,500,000
 TOTAL 7,708,000 5,600,000

’Because of the high céilings,_a‘doWndraft type_of revdlving fan/coil
,uhit was used in the Domeq,vﬂbbby;'and Commercial buildings. Horizontal
~blow fan/coil unit heaters were used in the Citrus Building. Hot wafer”
‘coils were installed in.fhe exiSting Restaurant systems to replace the
exiéting‘duct heatefs.» The Auditorium has:ah existing hot water‘heafing

system and only required a connection to the existing hot water distrib-

i q;?.-

'*T}iﬁqft

-

- tion system.

_Cost~of.the_proposed retrofit is as follows:

System 1 - - - - -----=--=----- $171,500
' Domed, Hobby & Ciifgs :; LT
System 2 = = = = = = = = = = = = = - = - $143,200
' ,Aﬁditdrium, ReStauréht‘& Commercial
TOTAL |  $314,700

ii
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) fBaSed on a 20 year study period the presént_valué of the

»' .ant1c1pated Savihgs was‘$186,000. This did not compare

favorably with the $314,000 cost of the reﬁrofit. If just

° the Restaurant were retrofitted, a retrofit cost of $45,500
‘would result in a present'value savings‘of $52,000. As a

: demonstration project the»Restaurant retrofit would appear

to be very promising.

111
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A BT | - INTRODUCTION

*E;. The purpose of this study was to determine the cost and fea-

. sibility of retrofitting the National Orange Show Facilities

i .

= to use geothermal heat instead of natural gas. This study is

a part of a much larger geothermal study involving tﬁe devéiop-

[;i”

ment ot a heating district for a number of facilities in the

area around the Na;ional Orange Show site.

N it

L=

In order to determine the,probable_quantity-of geothermal water

 required for this facility the various buildings on the site .

—

c

' were studied to détermine their individual fequirements. This

<portion of the'study'isidiSCUSSed in Chapter 2, "Facilities

v

kStudy."v Chapter 3, "Preliminary Design".describes the various

l:?f

design considerations and ¢osts as well as the reasons for the

design selected. The economics of the project are discussed

in Chapter 4 with the final conclusions and recommendatiéns

oy

being presented .in Chapter 5.

. During the course Qf'thisfstudy~an_unexpected problem ardse

when an airplane craShedginté.the Auditorjum Building and

LfiA .:':'severly damaged the'buildingQ  The final status of the Aﬁdito~
 ?ﬂL’ . _'\fium has not yet been defermined;:so fbfvthé'purpose §f this
;Er - ) study'the Auditorium was aSsumed ?9 belrepairdble‘or wou1&'be
,g L - - replaéed."ltvwas aiso;éssumed'that in either case heatihg
:‘Q.J.‘ . W°“1d’bé provided by a hot watep syStem,‘ ‘
1L 1-1
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* FACILITIES STUDY

'GENERAL

' 'The facilities located on the National Orange Show grounds

are fairly typical of a large county fairground. These
facilities consist. of the following buildings: Domed, Hobby

Citrus, Swing Auditorium, Restaurant Commercial Art Gallery

- and Administration. In_addition there_are the North and

South Stands for the Stadium,'restroomlnﬁjdingsand storage

_ sheds, The location of the various elements can be seen in

the ‘site plan of Figure 2-1.

'Because‘oi the.oostlof'retrofitting the buildings for geo-

thermal heatrthe‘small buildings and those with small. loads

vfwere not included in the'analysis;‘ The buildings that were

not evaluated for the geothermal retroiit were: Stadium

Stands, Administration,,Art Gallery -and restrooms.

Two site v1sits were made to gather 1nformat10n on ‘the faci-_

lities and their usage. Inspection of the facilities along

' with the review of aVailable drawings provided the data for
.establishing.peak«heating loads and annual gas comsumption.'”
, The actualtgrounds_andkthe'surrounding_area;were also inspect-
: ‘ed to trf andvdetermine-the most appropriate.routing for the

-hot water lines.
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.BUILDING DESCRIPTIONS . -

General
A brief ‘description of the physical characteristics and
usage for each building is contained in thls section.

Figure 2~ 2 provides a convenient reference for the size and

,shape of each of the buildings being evaluated. In addition,
°the_bar graph contained in Figure 2-3 shows the hours of:

usage for each facility on & monthly basis. The usage data.

was obtained from the monthly events calendar published by

the Orange Show. Actual usage will vary from year to year

depending on the actual events that are booked.

Domed Building

Area of this building is approximately 12,000 ft2

and it is
122 feet in diameter and 38 feet high. The perimeter wall is.

five feet ~high and constructed of concrete block. The roof is

& geodetic dome type of structurc constructed of . alumlnum

and. has about one inch of cellulose 1nsu1ation sprayed on the

inside surface. Around the bottom edge of tho root there are

translucent fiberglass panelsin p]ace of the aluminum panels.

An opening in the top of the dome 1s open to the outside. “The

floor of the structure is concrete.

- The Domed Building is used mainly for wedding recept1ons and

small shows such as the antique doll show. Occasionally.dances

°and various meetings are held in the building.' It is most

frequently used on Saturdays starting in the day time and con-

2-3
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tinuing into the evening hours. .EXcept for the c¢leven days of

the Ofange Show 1t is typicully used about once a week. Total

" usage during the heating season wis estimated at 245 hours.

Heating is accomplished by four'gas furnaces spaced around the

perlmeter of ‘the buildlng The heating system uses all-bUtside
air. Cooling is accompllshed with four split systems. The fan/
coil units are inside the.bui]dlng_near the dlscharge grilles
for the fﬁrnaces; Néloﬁtside'air is supplied to the~fan/coii

units. Each of the ferffurnhCes is rated at 245,000 BTUH

output for a total of 980,000 BTUH.

Hobby Building

Area of this building is upproximutely 42,900 ft2 and it is

143 feet wide; 300 feet long and 39 feet tall. The building

Cis a quonset type structure with a bare met41 rooj and a ridge -

ventllator that is open to the'out51de. The walls are also

v‘ metal, but have a: ten toot high 1nter10rfac1ng of %" thick
_ wood panellng around the entire perlmeter of the buildlng.

'_The floor is concrete and the bu1ld1ng 1s not 1nsulated

The Hobby Building is used for exhibits only during the Orange

Show und has a total heating season usage estimated at 132

‘hours.

Heating is accompliéhed with gas space heaters and radiant heat-

2-6




e

Lol ot

-
-

Y ont

.-

e

l.‘,.w -

-y

.ftfjfi.¥:; t;:

Iff-flﬁff*.tz;v

o
Y(j

g
i

Ddefs supported from the céiling. Heating is normally provided

by the space heaters with 1he radiant. heaters belng ‘used only

Jin-very?coldvWeuther. Lquipmunt xutlngs are as lO]]OWH.

10 - unitvhaaters, 200,000 BTUH odeuL.
2 - unit heaters, 20,000 BTUH output.
16 - radiant heaters, 50,000 BTUH output.

Total output 2,840,000 BTUH.
No cooling is provided for the building.

Citrus Building

Area of this bulldlng is 24,480 ft° and it is 180 feet’ long,

-136 feet wide and 11 feet Lall The building is a quonset

type structure with ten foot high metal siding walls and a

“roof w1th a suspended celllng oi acouotlc tlle.‘ Although'the

walls are not insulated, about one half of the Wdl]b are -dvered, :
with &" plywood, The floor is concrete.

The Cltrus bullding lb used for receptlonb and dancus wh1ch
sometimes requlre only one hall oi the bulldlng It 15 dlbO
used for variouq shows and sales 1nclud1ng gun showa, energy
shows, ski -wear sales and steroo a]es. Except for the dance

most of thebc eventb usually bcgln in th day txmo'and end jh

. the early_even1ng hours. The Citrus Bu1]d1ng is typically

‘used about once a week and has a total heating season ubage

estimated at 480 hours.

2-7
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Héating is basically aécomplished_with six gas’Spuce heaters
located along the side of the room."thipmént ratings are as

Jfollbws:

4 - unit heaters, 100,000 BTUH output.
2 - unit heaters, 400,000 BTUH output.

Total Output 1,200,000 BTUH.

_Originally tﬁelfour, 100,000 BTUH heaters were instailed and
found to be ihadeqhaie, 'Thé two~400,000 BTUH heaters were
védded later. A»gas.radiédfiheafer is iochtéd‘at the west
entrance. Cooling in the 5ﬁilding_is prévided‘by.evapbrativé

ucoolers.'

Auditorium

. The area of the bhi]dinu isf43;20O (e, and it is 180 feet

wide, 240 feet long, und 68 feet tall.” Thp building is a

metal frame structure with an open ridge metal roof and.metal |

e

©siding. Insulation cbnSis;s of 1" ure[hﬂnq‘éu-the root and
fiberglass batts atfached'to<the‘inside'of the walls.  The

M
u , ~ floor is concrete.
7EL£;~‘ |
£

The Auditorium is used for varibus conderts, shows ahd closedi,,
iLﬁ_ E circuit teléviSion events. It is somet%mps uscd during the
*  week, but. the eQents lurge}y‘bccur.dnring the weekend and in'
\Lﬁ;~ lhc‘eVening-houfs;' The buiidknu wus‘budly.dumugud by an air-
»‘plahg crash,duringvfho course df this study and it ruiurv

‘has‘hot”been resolved.
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"Heating'is accomplished by a boiler-using hot water and 23 hot

water unit heaters spaced around the perimeter. The boiler is

rated at 2,400.000 BTUH output, cooling is provided by evaporaj.

tive cdoling units.

‘Restaurant

dining room is 3264 ft

The Restaurant has a large dining room and smull dining room.

The area of the large dining room is 10,614 fL% It 15_58 fect;

'Wide, 183 feet long, and 18 feet high, The area of the small

2, itais 51 fééy wide,‘64 feet long, and

18 feét’high. _Both'fhe largé dining'rbom and smullldining
room are structuraily very simiiiar with thevmain difference
being that the large dining room has a stage at one‘end;v The
rooms are essentially métal'Siding with a covering of wall
board or acoustic ti{e.' A 30 inch high concrete wall 15 1ocaLed
beneath - the large window arcas in the ﬂining‘ruums. Ceilings
in bétﬁfrooms consist‘Of plaster with an acoustical ti]é cover-
ing. The floorslare'chcretu and the lufgc-dfningAréom is
carpeted. - Vinyl tile v(!O‘V;‘l‘;‘ﬁ tho H()()r‘-‘ in: (.ﬂhu‘ s 1l dininj}:

room.

Heatingiis accomplished'by duct furnaces. 'Each dining room

has its own air handler. Air couditioning is also provided and

~ the coils are in the ducts downstream of the duct heaters. The

small dining room operates on all outside air. Heating season

usage is estimated to be 855 hours.
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The area of this building is 41,520 ft

’Cbhmerical Building o R | .

2. It is 173 feet wide,

240-feet long, and 40 feet tall. The building is a quonset type
structure of metal construction with 17 feet high side walls

congisting of 10 feét.of cement block and 7 feet of sheet metal.

‘There is no insulation in the building and it has a concrete

floor. - A ridge ventilator runs the length of the buildinﬁ.

The COmmercial'Building is used mainly for shows and sales that

‘take'piace sporadiéal]y during the year. The events include gun

shows, motorcycle shows, leather sales, and swap meets. Lengths
of the events vary from one evening up to two wecks. Because of

a large show the December usape was’very.high.
Heating is accomp]ished with twelve small gas unit heaters.

These heaters are suspended from the roof along both sides of

the building;'=No_coolihk-is providud for Lhc'bui;dihg.

2-10




HEATING REQUIREMENTS

. General

Prior to developing a design or performing an cconomic

analysis, it was necessary to determine the anticipated

gas usage for each'bui]ding as well as the peak heating

load. After the initiul'inVustigution ol atl of the build-

ings it was decided that only the six main buildings would

be evuiuated forvthe géothermul'retrofit} The remaining
structures ﬁadlminimal usugé. ‘There is also some gas usage
by pbrt?ble booths during certain events but this use also:
seemed to be small enoggh to ignore. For‘pufposes 6f this
study all of the gas usage was dssignud to the ij_mﬁin
buildings - Domed, Hobby, Citrus, Auditorium, Réstaufuut

and Commercial.

Gas’Usagé
The gas'ﬁsage of:the facility wus obtained tfrom the utility

bills. Both the Restaurant and the Commercial Building

have submetering and the monthly gas usage was obtained

from the records that'are.mnintuinediby the Orange Show

personnel. With this informution the remaining usage was

assigned to the other four building. The‘calCulations‘ure
located in Appendix C and a chart ot the monthly gas usage

is contained in Fipuré 2-4,

2-11




GAS USAGE BY BUILDING
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Peak Heating Loads

Based on weather data'andythpbtypc of constrnction the
peak'design ]oads Werekdctermined for each building.'.Sihce
allrof the buildings already have existingkhuuting’syStems,
there seemed to .be no need to desipn for the few really cold
hoursAthat;occur during a year. First, because the buildings
are USed‘only intermittahtii; they may not even be in oper-

ation when the unusually cold period occurs. Secondly, if

‘necessary the existing gas‘systems could supp]ement the geoé'

~thermal heat.

The one'exception was. the coils for the Restaurant. Since

. ~the coils would be installed in place of the existing duct
" heaters. they would huvq Lo be designed for the peak load.

~Calculations for the peak heating loads are contained in

Appendix C and a summary of the~resu1tsiis'located_in Tuble

2-10
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BUILDING

DOMED
HOBBY

'CITRUS
 AUDITORIUM

RESTAURANT

COMMERCIAL .

~ TOTAL

TABLE 2-1

- HEATING LOADS

~ CALCULATED
. "PEAK LOAD

BTUH

449,000

1,676,000

1,261,000

1,193,000
1,116,000

2,013,000

7,708,000

2-14

RETROFTIT DESIGN

PEAK_LOAD

BTUH

~ 300,000
1,200,000
900,000 -
900,000
800,000

1,500.000

5,600,000
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- PRELIMINARY DESIGN

GENERAL

Retrofitting.the faeilities at the National Orange Show so

that they.eould be heated with geothermalvfluids presented

severai problems. One of the ‘most significunt'prbbiems was
the lack»of informatioh reéarding the geothermal source.

The existing well is producing water at a'temperature of

‘145°F. This water is a mixture flowing from various pro-

ducing layefs and contains both hot and eold,water. While

it does insure that the water will be at least 145°F, the

‘dilution problem prevents the accurate assessment of the

actual temperatufe aﬁd mineral content Qf the final water -

source to be used when a new well is drilled.

‘The‘other”problems_dealt with the facility itse1f. ‘Because

of the sizefof the grounds; the buildings are spread over a

large area. This requires extensive'undergrOundvpiping'runs._

,Aléo. except'fof the Auditorium’the existing sYstems are gas

fired which requires that all new terminal heatlng
equipment be installed. An additlonal problem is the limited

usage of the facilitles. The 11mited-gas usage.relative’to

‘the peak load requirements makes it d1fflcu1t to design a |

"cost effective system.
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Still.another problem.Waé the disposal of the geothermal

‘:fluids. Generally the spent fluids are returned to the

prodﬁCing zone through an injection well. Again, because

'of'thé.limited usage it would be difficulﬁ to justify the

- expense,

As a result, it Was‘decidéd to return the used fluid to

_thé geothermal main. The Smallvreductioﬁ in temperature

that»would normally occur'Should not érééte any significant
prbblem>downstream; This‘is cert#inly‘true-forvthe line
going along Arfowhead Avénue;? The main going aldng Mili”
Street Qould have a problem on Weekends;‘vlf'the college

bad only a minimal loéd and the Orange Show had a large

load connected to the Mill Street main, a substantial drop

-in témperatureﬂwduld be experienced by the geothermaiA

fluids going to.théfcoilege,~ Prior to starting on the

“ final design, this problem should be reviewed. If it

vappears to be a problem at the time; the discharge line
for the geothermal fluid will have to be connected to the

Arrowheéd Avenueimain}

- SYSTEM DESIGN

General

A number of different approaches were investigated. It was

" finally decided to group the building.into two groups as

3-2°




- shown in Figure 3-1. This would allow the Dome, ‘Hobby
“and Citrus building to be supplied through a geothermal
connection on Mill Street and thevAudltorium, Commercial

“and Reétdurant buildings to be supplied from Arrowhead

Avenue.

:A sohematic of. the Mili Street system'is contained in

Figure 3 2 and the Arrowhead Avenue system in Flgure 3-3.
Special emphasis was glven to reducing the system coet

since operating hours were relatlvely short.. Because of the_
summer time need for'hot water for the restaurant;<provieions

were included to preheat the domestic hot water.

Sequence'of Opération

The Mill Street schematic 1s shown 1n Flgure 3-2 and the
seqnence of operatlons is as’ follows.‘ |
1; 1f any- bu11d1ng calls for heatlng, pump (P7)
'will start. _
2. 'If the Domed Bldg. is ca111ng for;heAt,:pump (P12)
will start * . | | | i
3. 1f elther the Hobby or Cltrus Bu11d1ng calls. for
3heat , pump  (P9) will btalt as well as pump(b)
',(910) and/or (P11). |
4.fZTWo stage‘thermostats'wili be used aod'if'bump
(P7)_canoot provide sufficientbheating it'will

stop and pump (P8) will start.

3-3
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MILL STREET SYSTEM SCHEMATIC
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FIGURE 3-2
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As long as the buildings are in the heating
mode the pumps will operate continuously -and

three-way valves willlbe,uSed to control temper-‘

‘ature.
" When no further heating is required all pumps .
will stop. | | '

| *If only the Domed Building is operating, pump

(P9) will not be required becauSe at the reduced
flow rate thrqugh the heat exchanger the pressure

drop will be less than 1 psi.

The ArroWhead Avenue schematic is shown in Figure 3-3 and

the sequence of operations is as follows:

1.

5.

If the temperature of the preheat tank drops

to 135°F, pumps (P4) and (P2) wiil start.

. When the temperaturefin‘the preheat'tank reaches

145 F the pumps w111 stop.

If either dining room requires heating both pumps
(P2) and (P3) w111 start.

If either ‘the Auditorium or the Commerc1a1 building
require heating pumps (P1) and (P5) w111 start.”

Pumpj(PZ)‘will stop if it waS«operating.

lPﬁmps (P6) and/or (P13) will start if their reépec;

tive building is- 1n a. heating mode.

‘As long as the. buildings are in a heat1ng mode the

appropriate pumps will operate continuously and
‘three-way valves will be used to control space

temperature.
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7. When no further heating is required’all pumps

will stop.

EQUIPMENT AND MATERIALS SELECTION

Heat Exchangers

Plate heat exchangers were used because of their corrosion

resistance,”ease:of'cleaning,'good heat transfer character-

istics and lower cost. Because of these Characteristics

-plate‘heat exchangers have almost become the standard for

geothermal applications..

All piping below grade will be preihsulated tiber glass
reinforced’plastic. Above.grade the‘piping.should be steel '
in order to provide the necessary durabiiity.e The steel
piplng used on the geothermal s1de of the system shall ‘be
Fusecoated to prevent corrosion. A11 of the steel pipe shallh

be 1nsu1ated and su1tab1y Jacketed whele spe0111ed.

Term1na1 Heatlng Un1ts

The only building hav1ng a hot water. system is the Aud1tor1um
The existing fan/coil units would remaln and the new hot water

distrlbution system would simply by-pass the exlstlng b011er.

' Both air handler systems in the Restaurant would be fitted B

'with hot water coils in place of the ex1st1ng duct furnaces.

3-8
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Bécause of the high roofs and the large areas of coverage,

‘revolving unit heaters would be used in the Domed, Hobby

and Commercial Buildings. Thése downdraft type of heaters’
would'help to reduce thé normal stratifiéation that occufs
with high ceilings. An exgmple of this heater is shown in
Figure 3-4, . |

The Citrus Building has a relatively low, finished ceiling
(23 ft). This made the revdlvihg unit heaters less attréc;:
tive. .Instead hot water unit_heateré were'pléced'in each

corner of the room and the-middle of each side;

Punmps

‘Because of the limited operating time per year the'pump

life should be extended. The type of pumps selected for

thié'project are units designed for domestic hot water ser-

 vice..KThebepefate at 3600 RPM, are’brohze fitted_and have

mechanical seals.

' 3-9
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'ECONOMIC STUDY

'GENERAL

';The purpose of the economic study was to determine the economic

impact of converting the Orange Show fac1lit1es from gas to

geothermal energy. In the design portion of this report the

‘problem of deveioping a cost effective system was discussed. The

limited hours of operation were cited as a major problem.

RETROFIT COST

Every effort was made to makeJthe"design as-ihexpensive as
possible.in keeping with a moderate level of operating and

maintenance_costs."The'detailed cost estimate is contained in

'-Appendix D. Although the est1mates are somewhat rough their

accuracy is felt to be adequate for the level of- overall 1nfor-

.~ mation available. The estimated costs are as follows:

System 1 - Includes the Domed, $171,500

Hobby and C1trus Bu11d1ngs. - ' v

System 2 - Includes the Audltorium, © $143,200
‘\Restaurant and~CommercLal Bu11d;ngs,‘

‘Total Retrofit Cost . $314,700

Because'bfathe relatively highanmber of-hours of operation

the Restaurant was believed to have the best chunce of recover-

;ing the cost of the geothermal retrofit. Thevcost 01 the

Restaurant retroflt is $45, 500. Thls 1ncluded‘1arge enough
plping to allow the add1t10n of the Audltorlum and Commercial

w

Buildlng at a later date.

-1




g The'main expense'was the below grade piping that amounts to

aprroximately 34X of the'total cost.

) NET opnammc AND MAINTENANCE COSTS

Gas Versus Geothermal Cost

B Future energy costs were based on the data obtalned from the

dfCalifornia Energy Commission Staff.Report entitled, "California.

Energy Prices 1980-2000." During the past year the Orange Show
facility uSed approximateiy 40,000 therms. Not a11 of the gas
usage can be replaced withigeotherm heat. ‘It is not practical
to retrofit soue of the‘smail buildings and'isolated‘uses.. Also
the kitchen in the Restaurant w111 contlnue to use gas for food‘
preparation and some water heatlng Based on our 1nvest1gatlon

it was estimated the 80% of the gas could be replaced with geo-

-thermal heat.
The cost of geothermal therms has not been detezmlned 31nce not

even the temperature of the fluid is known at thls time. Based

on discussions with the‘San_Bernardlno Water Department the cost

of geothermal-therms_was'eStimated to be SOZ,of the cost of a

gas therm,

'Another factor 1s that the geothermal therms are dlrectly attr1buta—

ble to the ‘load whereas the gaus therms are only 75% assignable

.to the heatlng process because of combustlon and stand -by losses.

- 4-2




'"Calculations for the savings in energy. cost achieved by con-
-'tr;verting to geothermal are contained in Appendix D. "These

fcalculations were based on a. twenty year period starting in

1983. Present values were computed using a 10% discount factor.

_'The present value of the savings would be $186 000. This

does not compare favorably with_the retrofit cost-of $314,000.

;f;Savings for the Restaurant alone were $52,000. This does
rcomnare favorably with the $45, 500 cost of the required retrofit.
' ,This retrofit cost could be lowered even more if no prov131ons

: were to be made for future expansion and if the reélatively

small discharge could be routed into Warm Creek.

:Eiectrical'and ﬂaintenance Costs

' Beoause of the gross assumptions that had to be made in the

economic analysis, the additional refinement resulting from the

.iestimationtof the electrical energy and maintenance costs did not

'»'seem Justified at this time.

4-3
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'CONCLUSIONS AND RECOMMENDATIONS

‘The conclusion comes as no surprise as it was recognlzed as a
, major problem during the design phase. The limited hours of

'usage and the high cost of retrofitting prevéﬁts the

energy savings frbm Justifyihg the change. As previously stated,’

the fact that most of the bulldings have gas heating units rather

than hot Water and the long pipe runs make the retrofit cost

‘quite high. A $374,000 retroflt would only provide a present

’:value'savings of $186,00016aSed”on’avtwenty year period.

If a demonstration program were desired, the best option would

. be to retrofit only the Restaurant. It'is‘used quite frequently,

bas a domestic hot water load and would‘be relatively close to

_the_geotbérmalhmain along Arrowhead Avenue. A retrofit cost of:

845,500.shou1d résult‘in a present value savings of approximately

$52,000. The cost of the retrofit could be reduced somewhat more

.dependihg on the final design'criteria.
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- o WINTER DESIGN DATA | DEGREE | SUNMER DESIGN DATA SUMMER CRITERIA DATA
: » KEATING DAYS . AIR CONDITIONING - ATR CONDITIONINS -
7 S - LocATION | by Dy - WetBub | Dy Bn | - WetBub
Station ' » Mo . .
‘ ) S ' : Mg Nean i . Daly Mg - . > > > > .
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CALIFORNU (CONT) : N ) o ‘ ’
Imper1al Beach NF/Ream Fld 32 34 117 07 23 40 41 E 6 1839 7870 76 6910 W 74 68 71 70 69 4 34 6 426
‘Klamath AFS = 4138 12405 B804 31 33 E 5 4445 68 60 655915 NW 635862605 0 3 0 1
Kramer 3455 117§ 2315 20 22 WNW 3 3077 104 67 102 67 35 WSW 99 66 70 69 67 504 1505 6 216
‘Lemoore NAS/Reeves Field 3620 119 57 237 25 28 W 3 2579 105 71 102 70 37 NNE 100 69 73 71 70 519 1577 40 555
Letterman Army Hospital 37 48 122 27 20 38 40 5 3080 7463 71 6212 w. 69 61 64 62 61 0 12 - 0 8
Liversore ; 37 42 121 57 500 24 27 WNW 4 3035 100 69 97 68 35 Nw 93 67 71 70 68 169 863 8 318 .
Long Beach - 33 45 11814 12 41 43 E 4 1819 83 68 80 68.15 WSW 77 67 70 69 68 7 99 3 291
‘Long Beach/Daugherty Fiels 33 49 118 09 30 38 40 NW 4 1606 B89 69 B85 69 23 WNW 82 68 71 70 69 19 299 12 438
Los Alamitos NAS 33 47 118 03 35 37 39 NE 4 1482 89 69 8568 23 SW B268 71 70 69 20 288 13 475
'LOS Angeles City Office 34 03 118 14 270 37 .40 Nw 4 1245 93 70 89 70 19 Nw 86 69 72 71 70 38 .581 23 '586
~‘Los Angeles IAP - 33 56 118 24 97 41 43 E 4 1619 B3 68 B0 68 15 WSW_ 77 67 70 69 68 7 99 3 291
March AFB/Riverside 3353 117 15 1533 29 32 N 4 2162 100 68 98 68 34 Nw 95 67 72 71 70 269 1132- 23 431
Mare Island NAVSHIPYD 38 05 122 16 25 30 32 N 4 3311 8968 B4 66 33 SE B0 65726967 10 184 22 171
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Merced use Castle AFB g o ‘ , ' o v o
Mill Valley AFS . 3755 12235 2600 26 28 N 5 3400 97 65 94 65 40 W 91 64 68 67 65 107 701 3 72
Miramir NAS/Mitscher Field - 32 52 117 08 477 39 41 E 5 1532 8968 8568 22 W 826871 7069 18 340 13 472
Moffett Field NAS ; 37 25 122 03 34 33 36 SE 4 2511 85 6 65 23 NNW 77 64 68 67 65 3 117 1 85
Mojave 3502 118 11- 2735 22 26 WNW 5 3012 105 67 102 67 35 WSW 100 66 70 69 67 499 164S 6 216
Montague/Siskiyou Co Aprt - 41 46 122 28 2648 11 16 N 6 5474 97 65 94 65 40 Nw._ 91 64 68 67 65 107 701 -3 72
Monterey FwC _ 36 36 121 52 162 35 38 SE 4 3556 7563 71 61 17 NW 68 61 64 62 61 . 1 18 0 6
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