
DO NOT MICROFIL 
d..:.,, COVER .......... , ,*.s ......... : . . . : * * . . J . &  

.-. . *  . 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



, ' I  
I 

1 1  
DOE/ET/27256--T35 

' /  DE82 015136 
I f  

I /  

GEOTHERMAL D I S T R I C T  HEATING 
COOLING SYSTEM 

AND 



A 

D I SCLA I MER 

This repor t  was prepared as an account o f  work 
a sponsored by the State o f  Cal i forn ia .  

State o f  Cal i f o r n i  a nor the Cal i forni  a Energy Commission, 

nor any o f  t h e i r  employees, nor any o f  t h e i r  contractors, 

subcontractors, o r  t h e i r  employees, makes any warranty, 

expressed o r  implied, o r  assumes any l ega l  r e s p o n s i b i l i t y  

f o r  the accuracy, completeness o r  usefulness o f  any 

information, apparatus, product o r  process disclosed, 

o r  represents t h a t  i t s  use would not i n f r i n g e  p r i va te l y -  

owned r i g h t s .  

Nei ther the 
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In t roduct ion:  

Cal i s toga  has  long been known f o  ing  moderate (270°F. m a x i m 4  
hydrothermal depos i t s .  
t o  determine the  economic f e a s i b i l i t y  of a geothermal hea t ing  and cool ing  
d i s t r i c t  f o r  a po r t ion  of t h e  downtown commercial ares and city-owned 
bui ld ing .  
model t o  set necessary gu ide l ines  f o r  f u t u r e  geothermal development. 

C i ty  o f f i c i a l s  requested t h a t  t h i s  study be done 

This p r o j e c t  w i l l  a l s o  provide t h e  Ci ty  .of Cal i s toga  wi th  a 

The area being s tud ied  is bordered by Washington S t r e e t ,  Lincoln 
Avenue, Fairway Avenue and F i r s t  S t r e e t ;  a l s o  t o  be included are t h e  
Cal i s toga  Community Center and Sharpsteen Museum. 

f Descr ip t ions  of e x i s t i n g  and proposed systems f o r  each bu i ld ing  i n  
t h e  block are on the  fol lowing pages. 

Heating and coo l ing  loads  f o r  each bu i ld ing  are shown i n  Table 1 
and r e t r o f i t  c o s t s  i n  Table 2. 
and energy consumption d a t a  f o r  each bu i ld ing  are shown i n  Appendix A,  B ,  
and C r e spec t ive ly .  

Deta i led  c o s t  estimates, system schematics 

In o rde r  t o  g ive  each ind iv idua l  proper ty  owner an approximation of 
requi red  equipment and c a p i t a l  f o r  a p r i v a t e l y  owned system, cost  estimates 
have been done on t h e  b a s i s  of each bu i ld ing  having i t s  own independent 
hea t ing  and cool ing  system. This  method, whi le  providing a necessary r e f e r -  
ence poin t  f o r  t h e  proper ty  owners shows a high t o t a l  i n s t a l l e d  system cost .  
This  high c o s t  is due p r imar i ly  t o  the  number of c h i l l e r s  necessary and the  
l i m i t a t i o n  i n  s i z e s  a v a i l a b l e  (3 ton  and 25  ton) of c u r r e n t l y  manufactured 
c h i l l e r s .  
ness of each bu i ld ing  having i t s  own system, compared t o  a system where 
m u l t i p l e  bu i ld ings  would be served by a c e n t r a l  system. 

L 

F i n a l  engineer ing  f o r  t h i s  p ro jec t  w i l l  address  t h e  c o s t  e f f e c t i v e -  

For example, t h e  Bank of America has a 15 ton  coo l ing  load and would 
r e q u i r e  a dera t ed  25 ton Arkla c h i l l e r  t o  coal t h e  bui ld ing .  
Clo th ing  S t o r e  i s ' a d j a c e n t  t o  t h e  B of A and has  a 10 ton  cool ing  laad 
which w i l l  r e q u i r e  manifolding th ree  3 ton Arkla u n i t s  toge ther ,  
u n i t  a t  f u l l  r a t i n g  can s a t i s f y  t h e  needs of bo th  bu i ld ings .  
e l i m i n a t e  the need f o r  t h e  3-ton u n i t s ,  thereby showing a s u b s t a n t i a l  cos t  
reduct ion.  Cen z ing  equipment f o r  l i n g  w i l l  add to t h e  admin i s t r a t ive  

Funke's 
e 

One 25 ton 
Th i s  would 

- c 



' 5  4 

Summary 

The w e l l  is t o  be l o c a t  east  corner  of t h e  Cal i s toga  
Mineral Water Bo t t l i ng  Compa 
between the  Ca l i s toga  Pharmacy and t h e  parking l o t  of t h e  Cal Mart. 

e r t y  on a narrow s t r i p  of open ground 

Analysis  of e x i s t i n g  wells i n  the  area, by t h e  Ca l i fo rn ia  Department 
of Mines and Geology (Appendix D ) ,  c l e a r l y  shows t h a t  the  h o t t e s t  geothermal 
d e p o s i t s ,  w i th in  t h e  s tudy area, are on the  nor thern  end of t he  block. 

- Current proposals  are f o r  t he  b o t t l i n g  company t o  own and f inance  the  

Y t o  t he  ind iv idua l  bu i ld ing  sites. The b o t t l i n g  company w i l l  se l l  the  hea t  

w e l l  c o s t s ,  inc luding  the  downhole hea t  exchanger. 
would own and ope ra t e  t h e  p i p e l i n e  d i s t r i b u t i o n  s y s t e m  from the  wel lhead 

from t h e  w e l l  t o  t he  C i ty  of Ca l i s toga ,  which w i l l  i n  t u r n  se l l  the  hea t  
t o  the  ind iv idua l  consumers. 

The advantages of t h i s  proposal  are: 

1) 

The C i t y  of Cal i s toga  

The C i t y  of Ca l i s toga  would no t  have t o  add t o  i t s  f i s c a l  
burden the  c o s t s  of t he  w e l l  and downhole hea t  exchanger. 

The b o t t l i n g  company would have a back-up, product ion w e l l  
(assuming s u i t a b l e  water q u a l i t y )  f o r  b o t t l i n g  purposes. 

The w e l l  w i l l  produce income f o r  t h e  b o t t l i n g  company from 
s e l l i n g  h e a t  as w e l l  as t h e  b o t t l e d  minera l  water .  

The b o t t l i n g  company has  t h e  f a c i l i t i e s  t o  maintain c l o s e  
s c r u t i n y  of t h e  water q u a l i t y  i n  t h e  w e l l  t o  determine the  
a f f e c t  of t h e  downhole hea t  exchanger on the  chemical composi- 
t i o n  of t h e  water. 

2) 

3) 
a, 

4 )  

Prel iminary design of t h i s  system has  centered  around the  concept of 
The Cal i s toga  area while  having vas t  hydro- t he  downhole hea t  exchanger. 

thermal d e p o s i t s  has  a severe  shor tage  of potab le  water. 
water o f t e n  has  unacceptable  levels of boron, a r s e n i c  and o the  
If a downhole hea t  exchanger can be used ' successfu l ly  i n  t h i s  
tremendous advantages of the  geothermal resource  can be u t i l i z  
people of Ca l i s toga ,  whi le  e l imina t ing  t h e  problems a s soc ia t ed  wi th  pumping 
and r e i n j e c t i n g  the  water i n t o  another  w e l l ,  

The geothermal - 
i 

I f ,  however, upon comp ion  and t e s t i n g  of the  w e l l ,  a downhole hea t  
exchanger cannot be u t i l i z e d ,  a r e i n j e c t i o n  system w i l l  be considered wi th  
an e x i s t i n g  w e l l  owned by the  C i t y  being used as t h e  i n j e c t i o n  w e l l ,  Th i s  
w e l l  is approx l y  200' south  of t h e  Sharpsteen Museum and 

othermal w e l l  w i l l  be  24" diameter and cased wi th  18" 
xchanger w i l l  be  made of 810' of 6" schedule 40 

steel  pipe.  With a s t a t i c  water l e v e l  of 7' - lo ' ,  approximately 790' of 
t he  p ipe  w i l l  be submerged. The s i z i n g  of t he  downhole hea t  exchanger w a s  
done by the  Oregon I n s t i t u t e  of Technology, Geo-Heat Center s t a f f  based on 

per ience  and water temperatures of 23S°F. o r  g r e a t e r .  
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Beating BTU/H Cooling (tons) Bldg. # Name 



APPROXIMATE RETROFIT COSTS 

Bldg. Name Heating 6 Cooling Heating - 
1 Cal Mart $ 60,721 $ 7,012 

21,680 4,818 2 Calistoga Mineral Water 
2,441 3 Calistoga Pharmacy 28 , 655 

17,462 2,441 4 White Swan 
5 Mount View Hotel 159,766 45,787 

19,343 2,865 6 Attorney's offices 
2,865 7 Game Room 19,343 

41,003 5,622 8 Alex's Restaurant 
56,054 11,570 9 Bank of America 

10 Funke's Clothing 46 , 080 11,162 

28,655 2,441 11 Village Cafe 
2,865 12 S.F. Federal Savings 19 , 343 
2,865 13 Stone's Jewelry 19,343 

42,815 6,604 14 Ceceo's Restaurant 6 offices 
8,171 43 , 706 15 Calistoga City Hall 

16 Sharpsteen Museum 

17 Calistoga Community Center 

b 

52,269 7,479 

29,424 3,749 

$ 705,662 $130,757 



Well Costs 

24'' Bore with 18" casing 

85' Blow-out preventer 

420' deep 

Permits and Bonds - - 
Installed cost  $50,000 

Downhole heat exchanger 

810' 6" Sch.40 Black Iron Pipe 
Installed Cost 8,400 

$58,400 



Operating Costs 

e figures are based upon current electrical rates of 9.7~ kilowatt. 

20 H.P. Circ. Pump 
1 - Horsepower = 746 watts 
20 HP x 746 = 14,920 watts 
14,920 & 1,000 = 14.92 kilowatts 

$1.45 KWH/24 hr. day = $34,80/day 

' 

14.92 KW x 9.7c/KWH - $1.45/KWH 
- - $34.80 x 365 days = $12,702/year 

WF-36 Arkla Chiller 
250W 1,000 = .25 HW 

250 watt draw 

.25 KW x 9.7c/KWH - 2.5c/KWH 
2.5~ x 8 hrs. = 20c/day 
20c x 150 days = $3O.OO/cooling season 

WFB 300 Arkla Chiller 150 watt draw 
150W + 1,000 = .15 KW 
.15 Kk x 9.7c/KWH = 1.5c/KwH 
1.5~ x 8 hrs. = 12cfday 
1 2 ~  x 150 days = $18.00/cooling season 

-et - 
Grundfos VMS - 65-80 Circ. Pump .75 HP 

Condensing and chilled water 
.75 HP x 746 5 559.5 W 
559.5f 1,000 = .5595 Kw 
.56 KW x 9.7c/I(wH - 5,5c/KWH 
5.5~ x 8 hrs. = 44c/day 
4 4 ~  x 150 days = $66,00/cooling season (150 days) 

Two pumps required so.... 

- $66.00 x 2 = $132.00 per cooling season 

Sta-Rite Circulating Pump .5 HP 

373w .+ 1,000 = .373 Kw 

Condensing and chilled water 
. 5  x 746 = 373 watts 

.373 x 9.7~/KwH = 3.6c/WH 
3.6~ x 8 hrs. = 28.8c/day 
28.8~ x 150 days = $43.20/cooling season (150 days) 

Two pumps required so.... 

$43.20 x 2 = $86 g season 

v 
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Typical  R e t r o f i t  System 

The b a s i c  Heating and 
bui ld ing  i n  t h i s  study. 

Cooling system des ign  i s  the  same f o r  each 

A maximum temperature of 205°F w i l l  be suppl ied t o  each bu i ld ing  
through t h e  c e n t r a l  p ip ing  system. 
the  c o r r e c t  amount of water t o  power t h e  c h i l l e r s .  

l a r g e r  than requi red  to  meet t h e  des ign  hea t ing  load. 

The main p i p e l i n e  is designed t o  supply 
I 

The flow rate requi red  f o r  maximum c h i l l e r  output  is i n  a l l  cases  

A Johnson Controls  3-way va lve  w i l l  be i n s t a l l e d  ahead of the c h i l l e r  
on the  supply main. 
w i l l  d i v e r t  water to  t h e  c h i l l e r  which w i l l  e x t r a c t  10°F from the  ho t  w a t e r  
and then r e t u r n  t h e  cooled water t o  t h e  main. 

I n  the cool ing mode t h i s  e l e c t r i c a l l y  operated va lve  

Chil led water  w i l l  then be 
pumped t o  t h e  f an  c o i l s .  

bu i ld ing ' s  r e t r o f i t  w i l l  be  a four  p ipe  system. 
A l l  f an  c o i l s  w i l l  have a hea t ing  and a cool ing c o i l .  Therefore  each 





Cooling Load: 396,000 BTUH (33 tons)  

onsumption f i g u r e s  are included i n  the  a t tached  graph. 

Ex i s t ing  System: 4 Rooftop mounted York Model # YB125AW48N-24, 
n a t u r a l  gas  hea t ing  -- e l e c t r i c  cool inb.  

Proposed System: 

The e x i s t i n g  York u n i t s  are t o  be replaced wi th  fou r  Lanco fan  c o i l s .  
The e x i s t i n g  duct  work w i l l  be  adapted t o  f i t  t he  replacement u n i t s .  

An Arkla WFB 300 c h i l l e r  will be  loca ted  a t  the  southwest corner  of 
the  bui lding.  
water temperature of 19S°F. By r a i s i n g  the  supply water t o  200°-2050F t he  
u n i t s  de l ive red  capac i ty  rises t o  30 tons.  Because of the  l a r g e  amount of 
r e f r i g e r a t i o n  equipment in t he  food market, t he  30 ton f i g u r e  should be 
adequate t o  meet t h e  bu i ld ing ' s  cool ing  load. 

The 25 ton de l ive red  capac i ty  of t he  WFB 300 is  a t  an i n l e t  



Q B 

CALISTOGA MINE 

Heating Load: 
Main O f f i c e s  (second f l r , )  28,557 BTUH 
Production o f f i c e ( f i r s t  f l r . )  21,000 I' 

Lab. 5,000 
54,558 

Cooling Load: 
Main o f f i c e s  28,800 BTUH = 2 . 4  tons  
Product ion o f f i c e  4,800 I' .4  
Lab. 2,400 " 

- . 2 - 
36,000 BTUH 3. tons  

Fuel consumption f i g u r e s  are l i s t e d  on a t t ached  graph 

Ex i s t ing  System 
Main o f f i c e s :  Carrier Mod. H585A036100YAC n a t u r a l  gas  hea t ing  

Product ion o f f i c e :  
Lab.: 

and electric cool ing  
Electric h e a t  and coo l ing  - window u n i t  

Electric hea t ing  and cool ing  - window u n i t  

Proposed System: 

A WF-36 Arkla c h i l l e r  w i l l  be  loca t ed  i n  e southwest corner  of the  
bui ld ing .  

The Halstead Mi tche l l  coo l ing  tower w i l l  be  loca t ed  j u s t  above the  L 
c h i l l e r  on the  roof. 
u n i t .  

Th i s  l o c a t i o n  w i l l  re i re  s t r u c t u r a l  support  f o r  t h  

The Carrier Gas-Pak s e r v i c i n g  t h e  main o f f i c e s  w i l l  be re 
a Lanco f a n  c o i l  which w i l l  r e q u i r e  shee t  metal adap te r s  t o  accommodate i t .  

w i l l  have f a n  c o i l s  l oca t ed  above the  
t o  accommodate them. The ex 

c 

Flow Rate: 

Chi l led  water 7.2 gpm @ 50°F 
Condensing water 12 gpm (3 103OF 

Main - f a n  c o i l  9.5 gpm (3 200°F 

'-12- 





Cooling Load 36,000 BTUH (3 tons)  

F u e l  consumption: The bu i ld ing  is cur ren t ly  unoccupied and p a s t  b i l l s  
a r e  no t  a v a i l a b l e .  

Ex i s t ing  System: A roof mounted Carrier Gas-Pak provides  e l e c t r i c  
cool ing and n a t u r a l  gas  space hea t ing ,  

I Proposed System 

The e x i s t i n g  Gas-Pak w i l l  be removed. I n  i ts  place an Arkla WFB-36 
and the  Halstead Mi tche l l  cool ing  tower w i l l  be  placed on the  roo f ,  A 
new fan  c o i l  w i l l  a l s o  be i n s t a l l e d .  

Flow Rate: 



Heating Load: 

Cooling Load : 720,000 BTUH (60 tons)  

Fuel consumption: The Mount V i e w  Hotel  changed hands i n  May of 1981. 
Consumption f i g u r e s  are a v a i l a b l e  fr'om t h a t  time forward. 

The amounts l i s t e d  on t h e  graph under gas  consumption w e r e  i n c o r r e c t .  
One b i l l  f o r  t h e  r e s t a u r a n t  was no t  included. 
been made by assuming 50% of t h e  gas from t h a t  meter w a s  used f o r  
cooking purposes,  t he  o t h e r  50% w a s  used f o r  domestic ho t  water hea t tng ,  

and Pool heat ing .  

Ex i s t ing  System: The Hotel  was remodeled i n  1979. 
b o i l e r  w a s  removed and a t  present  t h e  e n t i r e  h o t e l  has window u n i t s  
providing e l e c t r i c  hea t ing  and cool ing.  
cooking i n  t h e  r e s t a u r a n t ,  domdstic hot water hea t ing  and cheating 
the  pool and spa. 

- The c o r r e c t i o n s  have 

. Therefore ,  t h e  e n t i r e  amount l i s t e d  on t h e  graph w a s  used f o r  DHW, Spq 

The o ld  steam 

Natura l  gas is  used €o r  

Proposed System: 

The Mount V i e w  Hotel  is  c u r r e n t l y  heated and cooled with window u n i t s .  
Therefore ,  t h e  r e t r o f i t  w i l l  r e q u i r e  a completely new 4-pipe d i s t r i b u t i o n  
system. Ld 

The f i r 6 t  floor has a crawl space t h a t  can be u t i l i z e d  f o r  t h i s  sytem. 
This  crawl space runs  under most of t h e  bui ld ing .  
f l o o r  lack ing  t h e  crawl space t h e  p ipe  w i l l  have t o  be run o u t s i d e  t h e  bu i ld ing  
o r  run i n s i d e  and be  trimmed out .  

I n  t h e  p o r t i o n  of t h e  f i r s t  

The second f l o o r  has  a 4'-6' a t t i c  over i t  and can e a s i l y  accommodate 
t h e  p ip ing  f o r  t h e  

The f a n  c o i l s  f o r  t h e  f i r s  
t h e  door o r  i n  t h e  top  of t h e  c l  
second f l o o r  o r  t h e  f a n  c o i l s  

ems w i l l  be mounted e i t h e r  over  

ed i n  t h e  a t t  

c h i l l e r s  (2 .WFB-3 nd the  cool ing  t 
s no o t h e r  space  t 

same approach may be used on the 

50's) must be roof mounted as 
S t r u c t u r a l  suppor ts  w i l l  be  necessary.  

The 6" FRP s u  y and r e t u r n  main w i l l  be 
the  h o t e l ,  a c r o s s  the  roof and down t h e  west s i d e  of t h e  bui ld ing .  
l i n e  w i l l  come of f  t h e  main and tee i n t o  2 - 3" 
c h i l l e r  and t h e  hea t ing  c o i l s  i n  t h e  f a n  c o i l s .  

A 4" FRP 
h W.i.11 supply the  

The h o t e l  has  been s p l i t  i n t o  two zones, 
w i l l  have a h igher  load e a r l y  i n  the  day and not  as high a load as t h e  
Western s i d e  (Zone # l )  i n  t h e  a f te rnoon and evening. 
i t s  own c h i l l e r  and cool ing  tower. 

The e a s t e r n  s i d e  (Zone # 2 )  

L Each zone w i l l  have 

-15- 
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(cent '-d . ) 
1 

In a d d i t i o n  t o  t h e  hea t ing  and cool ing  load,  t h e  Mount V i e w  has  a l a r g e  
A tube and shell  h e a t  exchanger (Taco model 8B4412- 

The s h e l l  
domestic ho t  water load. 
4L) has been s e l e c t e d  t o  meet t h e  domestic ho t  water requirements.  
s i d e  of t h e  h a t  exchanger w i l l  be suppl ied continuously.from t h e  r e t u r n  
s i d e  of t h e  Mount V i e w ' s  4" FRP l i n e .  

~ 

j 

I C  
The swimming pool and spa are heated year around by a Teledyne Lacus 

Unfortunately,  t h e  gas  consumption f i g u r e s  f o r  t h e  water of 1980- b o i l e r .  
81 are not  a v a i l a b l e .  
and 25"F/day for t he  spa ,  a load of 3 . 3 5 ~ 1 0  
t h i s  design load w i l l  occur only i n  the  win ter  months and t h e  flow i n  t h e  
main system is excess ive  to  meet t h e  bu i ld ing  hea t  load ,  t he  pool-spa load 
w i l l  not  have a d e l e t e r i o u s  e f f e c t  on t h e  o v e r a l l  systems performance. 

Assuming a hea t  loss60f 10"F/day f o r  t he  swimming pool 
BTU/day must be m e t .  S ince . 

Flow Rates: 

Main - c h i l l e r s  (2) 180 gpm @ 200"-205'F 

Condensing water 
I Chi l led  water 120 gpm @ 50°F 

180 gpm @ 103°F 

Zone '11 50 gpm 
Zone 112 44 gpm 

L 

i 

I 
i .  

I 
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1 

1 

f .  

GAME ROOM 

Heating Load 29,000 BTUH 

Cooling Load 36,000 BTUH (3  ton) 

Fuel consumption figures are not available. 



L. ALEX'S RESTAURANT 

Heating Load: 83,095 BTUH 

Cooling Load: 108,000 BTUH (9 tons)  

Fuel consumption f i g u r e s  are no t  ava i l ab le .  

Ex i s t ing  system: 
* Restaurant  and Bar: Rooftop uni t  

1 - BDP Co. (Div. of Carrier) Model ftS85BO60125 YACR 
1 - Swamp Cooler 

Kitchen: 1 - BDP Co. (Div. of Carrier) Model 8585CJ036075 
Rooftop mount 

Proposed System: 

I 

The th ree  WF 36 Arkla c h i l l e r s  are t o  be mounted on the  roof a s  is 
the  Halstead-Mitchell GCKA 30 cool ing  tower. S t r u c t u r a l  suppor ts  w i l l  be 
necessary.  
A branch of the  2" r e t u r n  l i n e  w i l l  provide continuous flow t o  a tube and 
s h e l l  hea t  exchanger f o r  domestic hot water purposes. 

Three Lanco f an  c o i l s  w i l l  be  r ep lac ing  the  e x i s t i n g  u n i t s .  

Lcr Flow Rate: 

Cooling 
Main - c h i l l e r s  33 gpm @ 200-205°F 
Chi l led  water 
Condensing water 

21.6 gpm @ 50°F 
36 gpm @ 103°F 





- c 

FUNKE'S CLOTHING STORE 

Heating Load 110,669 BTUH 

Cooling Load 120,000 BTUH (10tons) 

Fuel consumption f i g u r e s  are as l i s t e d  on a t t ached  graph. 

Ex i s t ing  System - The s t o r e  is div ided  i n t o  two rooms. The mens' . s e c t i o n  comprises approximately 40% of the  s t o r e  and the  
l a d i e s  s e c t i o n  60%. 

Each s e c t i o n  has  one gas f i r e d  u n i t  hea t e r .  
done by window u n i t s  l oca t ed  over t h e  f r o n t  door.  

The cool ing  is 

Proposed System 

The 3 WF 36 Arkla c h i l l e r s  w i l l  be  loca t ed  on the  ground behind the  
bui ld ing .  
roof over a bea r ing  w a l l  and w i l l  n o t  r e q u i r e  s t r u c t u r a l  support .  

The Halstead-Mitchell  GCKA 30 cool ing  tower w i l l  be  placed on the 

The bu i ld ing  has  approximately 14' c e i l i n g  c u r r e n t l y  and no e x i s t i n g  
duc t  system. A t runk  main should be  i n s t a l l e d .  The e x i s t i n g  equipment can be 

gt l e f t  i n  p lace .  



c 

VILLAGE CAFE 

Heating Load 87,418 BTUH 

Cooling Load 72,000 BTUH (6 tons) 

Consumption figures are not available. 

Existing System - There I s  no central heating system in the building. 

is one window unit located over the front door and an evaporative 
cooler on the roof. 

r It is heated by the gas stoves and ovens used for cooking. There 

Proposed System 

The 3 chillers will be located behind the restaurant and the cooling 
tower will be roof-mounted. Structural supports for the cooling tower will 
be necessary. 

The new fan coil will be roof-mounted where the evaporative cooler is 
currently located. 

Flow Rate 

L, Cool in& 
Main - chiller 
Chilled water 
Condensing water 

33 gpm @ 200"-205°F 
21.6 gpm @ S O O F  
36 gpm @ 103°F 

Heating 
Main - fan co i l s  16 gpm @ 200°F 

v 

I, 

-22- 
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L STONE ' S JEWELRY 

Heating Load 18,050 BTUH 

Cooling Load 24,000 BTUH ( 2  ton) f 
i 
i 
I 

Existing System: i 

Consumption figures are not available. 

Heating: 1 - Reznor gas f ired unit heater 
Cooling: 1 - Window unit 





CALISTOGA CITY ?€ALL 

Heating Load 74,629 BTUH 

Cooling Load 96,000 BTUH (8 tons) 

Fuel consumption is  l i s t e d  on the attached graph. 

Existing System 



SHARPSTEEN MUSEUM 

Heating Load 132,112 BTUH 

I Cooling Load 132,000 BTUH (11 tons)  
I 

Fuel consumption f i g u r e s  are l i s t e d  on t h e  a t tached  graph. 

Exis t ing  System: The e x i s t i n g  system is a gas f i r e d  hea t ing  
and e l e c t r i c a l l y  operated cool ing Coleman, Model #CSC 60 

Proposed System 

The c h i l l e r s  and cool ing  tower w i l l  be loca ted  on the  ground a t  the  
southwest corner  of t he  bui ld ing .  

The e x i s t i n g  Coleman u n i t ,  which is loca ted  ou t s ide  over a door w i l l  
be replaced wi th  a new fan  c o i l .  

Flow Rate 

Duct modi f ica t ions  w i l l  be necessary.  





. 

In order t o  determine the v iab i l i ty  of the overall project i t  
was f i r s t  necessary t o  ascertain i t s  attractiveness t o  i n d i v i d u a l  
end users. This was accomplished by calculating the existing annual 
energy consumption w h i c h  would be displaced by geothermal. T h t s  
figure was then compared t o  the cost of r e t r o f i t  t o  arrive a t  simple 
payback. 

Actual b i l l ing  figures were available for  a number of the 
b u i l d i n g s .  The results o f  these buildings were then extrapolated 
t o  the balance of the  structures for which no actual data was 
available. Table 1 summarizes the  results of these calculations. 

I t  is important t o  note t h a t  the simple payback figures shown 
i n  the table  re la te  only t o  b u i l d i n g  specif ic  costs. That i s ,  no 
consideration for  branch costs t o  the main pipeline, main pipeline 
costs, maintenance costs,  financing costs, o r  costs for geothermal 
energy. As a resul t ,  actual payback figures would be f a r  i n  excess 
of those shown i n  the table. In view o f  the long payback periods, 
especially for the to ta l  system, l i f e  cycle cost analysis was n o t  
f e l t  to  be necessary. 

d i s t r i c t  system would not be economically feasible a t  this time. 

The f irst  is the h i g h  cost and low avai labi l i ty  of absorption cooling 
eouipment. As mentioned i n  the introduction, the size of the cooling 
load for a number of the bui ld ings  falls  between the available equip- 
ment capacities. The condition necessitates manifolding together 
several smaller units resulting i n  h i g h  instal la t ion costs. 
example, Funke's C l o t h i n g  Store has a cooling load of 10 tons, re- 
q u i r i n g  three 3-ton absorption ch i l le rs  a t  a cost of $24,600. By 
comparison, a new rooftop a i r  cooled e l ec t r i c  a i r  conditioning u n i t  
would cost only $6,675 instal led.  
savings i n  operating costs mus t  be obtained to  j u s t i f y  such a first 
cost difference. However, based upon existing e lec t r ica l  consumption 
this potential does not exist. 

only system is the lack of large heating requirements, especially 
on an annual basis. The relatively mi ld  winter season (2918 Degree 
Days) results i n  natural gas usage which is  insufficient t o  ju s t i fy  
the cost o f  the equipment r e t ro f i t .  

potential for a large conventional energy displacement. This is  
highlighted by the relat ively low payback figures for  the larger 
end users, especially Cal Mart and the Mount View Hotel. These two 
loads should be examined further for the potential of individual 
projects. 

L * 

As a resul t  of the long paybacks for the individual us,ers, the 

There are two primary factors contributing t o  this s i tuat ion,  b 

For 

As a resu l t ,  a large annual 

J 

A second factor which reduced the attractiveness of the heating 

The key t o  an economically successful geothermal project i s  the 



TABLE 1 

Simp1 e Payback Results 


	DISCLAIMERS.pdf
	SUMMARY
	LISTOFTABLES
	LISTOFFIGURES
	GLOSSARY
	FACILITY DESCRIPTION
	VITRIFICATION CELL
	EQUIPMENT
	UTILITIES MATERIALS AND WASTES

	SITING
	OP ERAT IONS
	MA I N TEN AN C E
	REFERENCES
	High-Level Liquid Waste Vitrification Flowsheet
	Canister Operating Time Cycle

	Zone Classifications
	Liquid Waste
	Personnel Exposure Categories
	NWVF Areas and Associated Functions
	Process Equipment
	Legend for Figures 5 Through
	Essential Material Requirements
	Nuclear Waste Vitrification Faciltiy Waste Generation
	Allocated Facility Staffing Requirements
	Source of High-Level Waste in the Fuel Cycle
	High-Level Liquid Waste Vitrification Flow Diagram
	High-Level ‚daste Vitrification Cell Plan View
	High-Level Waste Vitrification Cell Elevation View
	Calciner Feed Tank
	Calciner
	Melter
	Frit Feeder
	Calciner Condensate Tank
	Decontamination Solution Tank
	Canister Storage Rack
	Cell AirFilters

	Welding and Inspection Stations
	Calciner Condenser


	Calciner Scrubber-Separator
	Off-Gas Demister
	I and Ru Sorber Feed Heaters
	Calciner Feed Tank
	Cal ci ner
	Me1 ter
	Frit Feeder
	Calciner Condensate Tank
	Decontamination Solution Tank
	Canister Storage Rack
	Cell Air Filters
	lrlelding and Inspection Stations
	Calciner Condenser
	Cal ciner Scrubber-Separator
	Off-Gas Demister
	I and Ru Sorber Feed Heaters
	Ruthenium Sorber
	Pre- and HEPA Off-Gas Filters
	Iodine Sorber
	NOx Destructor
	Off -Gas Cool er
	Process Operators
	Radiation Monitors
	Supervisors
	Others
	(P1 ant Forces
	Craft Workers
	P1 anners and Supervisors
	Others
	Process Engineers
	Faci 1 i ty Engineers
	Safety
	Technicians
	Others (Including Analytical )
	Others
	Totals: Nonexempt
	Exempt
	Supervisors









