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ECONOMIC COMPARISON OF HEATING FACILITIES 

75 Un i t  Apartment 
Stewart-Lennox Area 

K1 amath Fa1 1 s , Oregon 

The f o l l o w i n g  economic study i s  the  r e s u l t  o f  a request  t o  the  Geo-Heat 
U t i l i z a t i o n  Center f o r  Technical Assistance. 

I n t r o d u c t i o n  

Mrs. Eva K igh t  has under cons idera t ion  the  cons t ruc t i on  o f  an apar t -  
ment complex t o  be loca ted  i n  the  Stewart-Lennox area o f  Klamath F a l l s .  
The i n i t i a l  apartment b u i l d i n g  would cons is t  o f  about 75 u n i t s  of about 
900 square f e e t  each, Also inc luded would be an outdoor swimming pool and 
an enclosed a c t i v i t y  wing o f  about 11,000 square fee t .  Though no deep geo- 
thermal w e l l s  have been d r i l l e d  i n  the  immediate area, Mrs. K igh t  has 
obta ined o i n i o n s  t h a t  150oF water would be present  a t  2,500 fee t  and 8OoF 

comparative economics o f  us ing geothermal as a heat source versus con- 
vent iona l  e l e c t r i c a l  heat ing,  The purpose o f  t h i s  comparison i s  t o  deter-  
mine i f  there  i s  economic i n c e n t i v e  f o r  the expendi ture necessary t o  define 
and prove the  ex ten t  o f  the geothermal resource. 

water a t  a E o u t  1,000 f e e t .  Based on t h i s  i n fo rma t ion  we have developed the 

Descr ip t ion  o f  systems 

domestic h o t  water, and heat the.swimming pool ,  A b r i e f  d e s c r i p t i o n  o f  
each o f  the systems fo l lows.  Please r e f e r  t o  the  appropr ia te  diagrams. 

Four systems were compared, each would p rov ide  space heat ing,  supply 

SYSTEM #1 Conventional A l l  E l e c t r i c  (F igure  1) 

Space heat ing  i s  provided by e l e c t r i c  baseboard convectors. Domestic 
hot water i s  furnished by individual e lectric  water heaters. The swimming 
pool i s  heated by an e l e c t r i c  water heater  i n s t a l l e d  i n  the  pool c i r c u l a t i n g  
system. This  system i s  thought t o  r e q u i r e  the  l e a s t  c a p i t a l  investment. 
A fo rced a i r  duc t  system would p rov ide  v e n t i l a t i o n  b u t  would cos t  more. 

SYSTEM #2 150oF Geothermal Water (F igure  2)  

product ion w e l l .  The water passes through a heat exchanger and i s  i n jec ted  
a t  105OF. The i n j e c t i o n  we l l  i s  a l so  2,500 fee t  deep and f u l l y  cased. A 
secondary c i r c u l a t i n g  loop system fu rn ishes  145OF water f o r  heat ing  the 
pool and the b u i l d i n g .  Domestic ho t  water i s  drawn d i r e c t l y  from t h i s  c i r -  
c u l a t i n g  loop. The pool  i s  heated by heat exchange w i t h  the  145OF loop 
water. Space heat ing  u t i l i z e s  i n d i v i d u a l  fan c o i l  u n i t s .  

150°F Geothermal water i s  pumped from a 2,500 f e e t  deep f u l l y  cased 



, 

SYSTEM #3 80°F Geothermal w i t h  Water- to-Air  Heat Pump (F igure 3)  

This system i s  based on 80OF geothermal water f rom a 1,000' deep f u l l y  
cased produc t ion  we l l .  
i n t o  a 1,000' f u l l y  cased i n j e c t i o n  w e l l .  Secondary c i r c u l a t i n g  loop water 
i s  heated by the exchanger t o  75OF, i s  pumped t o  the  wa te r - to -a i r  heat 
pumps, and re tu rns  t o  the  exchanger a t  55OF. The system u t i l i z e s  6 pro- 
p r i e t a r y  heat pumps o f  the  r o o f  mounted type. A system o f  fo rced a i r  ducts 
c i r c u l a t e s  the  heated a i r  throughout t h e  apartment b u i l d i n g .  
b r ings  the  a i r  back t o  t h e  heat  pumps. Domestic water hea t inq  and swimming 
pool  heat ing  are  by convent ional  e l e c t r i c  water heaters.  Th is  system has 
v e n t i l a t i n g  as w e l l  as a i r  cond i t i on ing  c a p a b i l i t i e s .  For t h e  purpose of 
t h i s  economic comparison the  heat  pumps were operated o n l y  f o r  space heat ing.  

SYSTEM #4 8OoF Geothermal w i t h  Water-to-Water Heat Pump (F igure  4) 

80OF Geothermal water f rom a 1,000' dee 
i s  pumped through heat exchange and i n j e c t e d  
temperature of 65OF, Two c i r c u l a t i n g  system 
c i r c u l a t i o n  p i cks  up heat  f rom the  geothermal/secondary exchanger and g ives 
i t  up t o  the  evaporator.  
denser c i r c u l a t i n g  loop meets the  requirements o f  space heat ing  and water 
heat ing  loads. 
t u r e  from 120OF t o  14OoF. No supplementary convent ional  e l e c t r i c a l  heat ing 
i s  needed. Two p r o p r i e t a r y  water- to-water heat pumps o f  50% capac i ty  are 
inc luded i n  the  cost. 

Cap i ta l  and Operat ing Costs 

Cap i ta l  and opera t ing  costs  are summarized i n  Table 1. 
Conventional A l l  E l e c t r i c ,  has the  .lowest c a p i t a l  c o s t  ($110,000) b u t  the 
h ighes t  opera t ing  cos t  ($111,876 f o r  1 s t  year) .  The lowest  opera t ing  cost  
i s  achieved by System #2, 150OF Geothermal Water, a t  $11,585 f o r  t h e  -1st 
year.  The h ighes t  c a p i t a l  cos t  i s  f o r  System #3, 80OF Geothermal Water w i th  
Water- to-Ai r  Heat Pump ($600,000). Th is  i s  l a r q e l y  due t o  the  expensive 
fo rced a i r  duc t ing  needed i n  t h i s  m u l t i - s t o r y  bu i l d ing .  

The water a f t e r  heat  exchange i s  i n j e c t e d  a t  6OoF 

Return duc t ing  

The loop operates between 60OF and 75OF. The con- 

Water c i r c u l a t i n g  through the  condenser i s  r a i s e d  i n  tempera- 

System #1, 

Economic Comparison 

The economic comparisons were made, each us ing  System #1, Conventional 

The cos t  o f  e l e c t r i c i t y  was i n f l a t e d ' a t  9.5% through 1986 
A l l  E l e c t r i c  as the  base. 
escalated a t  7%. 
then 8.58% the rea f te r .  These i n f l a t i o n  r a t e s  on e l e c t r i c i t y  a re  those fore- 
casts  f o r  Oregon by the  Sta te  Department o f  Energy. The'comparisons are 
based on the  d i f f e r e n c e  i n  c a p i t a l  investment, opera t ing  and maintenance cos t  
(0  & M), and e l e c t r i c a l  cos t  between the  base case and the  case under con- 
s ide ra t i on .  
r e t u r n  (be fore  taxes) on the  d i f f e rence  i n  c a p i t a l  investment generated by 
the savipgs i n  e l e c t r i c a l  costs  over the 20 year  l i f e  cyc le .  
are summarized as fo l l ows :  

For each comparison, maintenance cos ts  were 

A ser ies  o f  computer runs were made t o  e s t a b l i s h  the  r a t e  of 

These r e s u l t s  



Di f fe rence i n  Return on 
Cap i ta l  Investment 

Investment . (Before Taxes) 
d w 

1 50° F Geo t he rma 1 190,000 65 

O°F Geothermal 490 , 000 
w a t e r / a i r  heat pump) 

420,000 8OoF Geothermal 
(water/water heat pump) 

7 7 

20 

Conclusions: This appears t o  be ample economic i n c e n t i v e  t o  j u s t i f y  con- 
s i d e r a t i o n  of t h e  expendi ture o f  t h e  money necessary t o  def ine and prove the 
e x t e n t  of the  geothermal resource. I f  150OF water i s  i n  f a c t  found i n  
q u a n t i t y  a t  2,500 f e e t ,  the  savings i n  e l e c t r i c  power made poss ib le  w i t h  a 
15OoF geothermal system i s  dramatic. O f  course, t h e  65% r e t u r n  i n d i c a t e d  
above does n o t  i n c l u d e  e x p l o r a t i o n  costs.  However, if geothermal water of 
l e s s  than 15OoF, b u t  more than 8OoF, i s  found a v i a b l e  geothermal heat ing 
scheme us ing water-to-water heat pumps i s  possible,  



. . .  , 

Table 1 

COST SUMMARY 

Eva Kight Apartments 
Stewart-Lennox Area 

CAPITAL COST SUMMARY 

Geothermal and inject ion well 
Turbine pump w/torque converter 
Geothermal and secondary p i p i n g  
Secondary c i rcu la t ing  pumps and spare 
Well head building 
Geo. /secondary heat exchanger 
Heat pumps 
Duct system w/return fans 
Water heating faci  1 i t ies  
E l e c t r i c  based board heaters 
Fan co i l  heaters 
Mi sc.  e l e c t r i c a l  and mechanical 

Sub-To t a l  
Contingency 

(1)  Total Capital Cost 
9 
4 

i 

: 

OPERATING COST SUMMARY 
d d Maintena'nce - 
i 
v Heat pumps (h 5% 

P i p i n g  and ducting @ 1/2% 

Pumps , exch. , coi 1 s , heaters , $ 

well b ldg .  @ 3% 
Total Maintenance 

Taxes and insurance @ 2 1/2% 
E l e c t r i c  power @ $.0260/KWH 

Total Operating Cost ( 1 s t  year)  

SYSTEM 81 

Electric 

. -  
65,000 
30 , 000 
5,000 

10,000 
$1 10,000 

100,000 I 

- 

3,300 
3,300 
2,750 

105,826 
$1 11,876 
_c___ 

(1 ) Excludes any engineering o r  contractors fees, 
n p r r n i t c  nr l i r ~ n c ~ c  nr r n c t  ocralatinn .. . 

SYSTEM 82 

Geothermal 

140,000 
30,000 
53,000 
14,000 
3,003 
12,000 - 

- 
- 

21,000 
7,000 

280,000 
20,000 

$300,000 

283 - 
3,439 
3,722 
3,750 
4,113 

$ 11,585 _.____ 

SYSTEM #3 
Heat Pump 

[dater  t o  Air, 

58,000 
28,000 
38,000 
11,000 
3,000 
5,000 
96,000 
248,000 
65,000 

18,000 
570,000 
30 , 000 

$600,000 

- 
- 

1,505 
5,053 

3,537 
10,095 
13,474 
71,412 

$ 94,981 - 

SYSTEM #4 
Heat Pump 

(Water t o  Water) 

58,000 
47 , 000 
97,000 
36 , 000 
3,000 
9,000 

220,000 -"% * 
IC -. ~ 

;,4, - " $  

- 
- 

\ I  

-3 -_ 
21,000 
17,000 

22,000 
$530,000 - 

_' j 

a 

$ 
.,$ 4 ,163 

17,869 * &  

11,737 
35,329 

$ 64,935 

*n. 
.A* 

. ~- - 
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