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HEAT I NG FACILITIES 

KLAMATH COUNTY ROAD DEPARTMENT SHOPS 
K1 amath Fa1 1 s , Oregon 

.* . 
The fo l lowing 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. 

Introduct ion 

square f e e t  o f  space using e l e c t r i c  and natural  gas heaters. Plans are under 
consideration t h a t  would increase the t o t a l  heated area t o  near ly 24,000 
square fee.t. This study i s  based on e l iminat ing the e x i s t i n g  e l e c t r i c a l  and 
natural  gas heaters and heating the e n t i r e  24,000 square f e e t  geothermally. 

Summary o f  Conclusions 

shop complex geothermally. Capital cost, i s  estimated t o  be $170,000. Annual 
energy savings f o r  the enlarged f a c i l i t y  would be 56,720 KWH o f  e l e c t r i c i t y  
and 36,924 therms o f  natural  gas, w i th  a f i r s t  year value o f  $18,175. This 
savings, less operating costs, when applied w i t h  escalat ion considerations 
over a per iod o f  twenty years, r e s u l t  i n  a present worth of $382,385 when d i s -  
counted a t  8%. Thus, w i t h  8% bonds f inancing o f  t h i s  p ro jec t  i s  economically 
a t t r a c t  i ve . I 

Descript ion o f  Geothermal System 

the proposed system. 
tures and pressures, 
routing, as wel l  as pipe s ize and type, proposed t o  accomplish the system as 
out l ined i n  Figure fl. 

The geothermal production wel l  w i l l  be located midway and j u s t  ins ide 
the west boundary o f  the property. A 12" wel l  bore w i t h  10" casing t o  500 f e e t  
and 10" wel l  bore w i th  8" casing f o r  the remaining 1,000 feet t o  the t o t a l  wel l  
depth of 1,500 feet i s  anticipated. This wel l  should produce the required 
peak demand o f  about 113 gal lons per minute o f  118OF geothermal water. A deep 
w e l l  turbine pump w i th  var iable speed d r i ve  w i l l  need a 15 HP e l e c t r i c  motor 
dr ive t o  pump the geothermal water through the 3" f iberglass reinforced discharge 
piping. A 200.foot pumping leve l  i s  assumed. To minimize fou l i ng  a two loop 
system i s  proposed. Geothermal water passing through a p l a t e  heat exchanger 

< 

I t  . i s  p r a c t i  ca l  and economical l y  feas ib le  t o  heat the road department 

Figure #1, Flow Diagram o f  Geothermal System shows the basic plan fo r  
Included are heating duties, f low rates and key tempera- 
Figure 12, Piping Scheme ' f o r  Geothermal System, gives pipe 



' w i l l  t ransfer  1.562 m i l l i o n  BTU per hour o f  heat t o  the secondary loop. The 
p l a t e  heat exchanger i s  located i n  a lO'x10' s tee l  bu i l d ing  about 500 feet 
east o f  the production wel l .  Also located i n  t h i s  bu i l d ing  i s  the c i r c u l a t i n g  
pump and spare pump, and the suction drum. A 3" f iberg lass reinforced pipe 
(FRP) carrys the 9OoF geothermal water from the p l a t e  heat exchanger t o  the 
i n j e c t i o n  wel l  about 500 f e e t  t o  the east and next t o  the nor th  property 
boundary. Geothermal FRP pipe i s  buried, w i t h  i nsu la t i on  only on the l i n e  
t o  the heat exchanger. The secondary loop p ip ing  uses FRP f o r  3" and 2" sizes 
w i t h  the smaller pipe being steel .  Only the supply l i n e s  are insulated. Lines 
between the exchanger, and pa in t  and pest ic ide shop are buried, as are the 
l i n e s  between the bui ldings. (See Figure #2). The bulk o f  the heating i s  
accomplished by forced a i r  convectors u t i l i z i n g  f inned heating co i l s .  
water i n  the secondary loop enters the c o i l s  a t  113OF and leaves a t  75OF. 
Figure #1 shows the locat ion and size o f  c o i l s .  

f l oo r  co i l s .  The c o i l s  are 1 1/4" p l a s t i c  pipe, 8 passes, w i t h  25 lengths per 
pass. Each length i s  about 45 f e e t  long w i th  6" spacing between lengths. 
leaving the c o i l s  i s  lOOOF, br ing ing the re tu rn  water temperature t o  85OF a t  
the suction drum. The c i r c u l a t i n g  pump requires a 5 HP e l e c t r i c  motor d r i ve  
t o  c i r c u l a t e  about 112 gal lons per minute w i th  a discharge pressure o f  40 psig. 
Water makeup o f  potable water i s  made i n t o  the suction drum, There i s  normally 
no flow. 

Potable 

S l i g h t l y  less than one h a l f  the heat t o  the overhaul area i s  supplied by 

Water 

Energy Balance 

Table #2, Estimated Peak Heating Requirements, shows t h a t  the peak heating 
requirement f o r  the e x i s t i n g  heated areas i s  about 1.136 m i l l i o n  BTU per hour 
and w i l l  be about 1.930 m i l l i o n  BTU per hour f o r  the expanded f a c i l i t i e s .  This 
assumes t h a t  the added areas t o  be heated w i l l  be reasonably wel l  insulated. 
Total area t o  be heated w i l l  be increased from about 13,000 square f e e t  t o  
about 24,000 square feet.  This added heated area includes the e x i s t i n g  ba t te ry  
room, enclosing the e x i s t i n g  wash rack, a new welding shop addit ion, and heating 
the two bui ld ings t h a t  now house the sign/survey operations and the paint /  
pest ic ide storage. 

Table #3 tabulates the actual gas and e l e c t r i c i t y  consumption f o r  the 
f i s c a l  year 1978-1979. Gas consumption was 16,699 therms and e l e c t r i c i t y  
consumed was 165,440 k i l o w a t t  hours. 

requirements as presented i n  Table #2, To meet the t o t a l  peak requirements o f  
about 1,930 m i l l i o n  BTU per hour for  the expanded f a c i l i t i e s ,  1.562 m i l l i o n  
w i l l  be furnished by the geothermal and the remainder from e l e c t r i c  l i g h t i n g .  
The calculated annual gas consumption f o r  the e x i s t i n g  system i s  21,220 therms 
per year, as shown i n  the footnote on Table #4. This i s  about 12.8% greater 
than actual annual consumption o f  165,440 therms as shown on Table #3. The 
most l i k e l y  explanation i s  t h a t  dur ing the coldest months the e x i s t i n g  gas 
system was unable t o  provide enough gas t o  maintain the 65OF i n t e r i o r  tempera- 
ture used i n  the heating calculat ions.  

Table X5 presents the development o f  the f i r s t  year annual savings o f  
$18,175 for the expanded f a c i l i t i e s .  Assumptions are, t h a t  wi thout geothermal, 

Table #4 i s  an energy balance matching the heat source t o  the heating 
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heat ing would be supplied by the ex i s t i ng  e l e c t r i c a l  and gas heaters p lus 
addi t ional  gas heaters fo r  the added heated areas. Natural gas heating i s  
less expensive than e l e c t r i c i t y  a t  the current ra tes i f  the gas heaters 
selected have a thermal e f f i c i ency  greater than 75%. T n n u a l  savings amount 
t o  56,720 KWH o f  e l e c t r i c i t y  and 36,924 therms o f  natural  gas. 

Capi ta l  and Operating Costs 

mated a t  $170,000. However, f o r  the economic analysis a c r e d i t  o f  $20,000 
was deducted f o r  gas heaters t h a t  would otherwise be necessary i f  the expanded 
f a c i l i t i e s  were no t  heated geothermally. The $170,000 cost  does no t  include 
any costs f o r  bu i l d ing  o r  i nsu la t i ng  the expanded f a c i l i t i e s .  I t  does n o t  

include cost o f  removing and replacing the ex i s t i ng  concrete f l o o r  i n  the 
overhaul area. Also excluded are any engineering o r  cont ractor 's  fees, per- 
mi ts  o r  licenses, o r  cost  escalat ion. Operating cost f o r  the f i r s t  year i s  
estimated t o  be $4,389. O f  t h i s ,  $1,221 i s  f o r  e l e c t r i c  power t o  operate the 
geothermal system. This cost  does no t  include the power f o r  ex i s t i ng  o r  
addi t ional  l i gh t i ng .  

Cost Analysis 

- 

Table #1 summarizes cap i ta l  and operating costs. Total  cap i ta l  i s  e s t i -  

Table #6 de ta i l s  the cost analysis over the 20-year p ro jec t  l i f e .  As 
previously ind icated the f i r s t  year savings o f  $18,175 resu l ts  from e l e c t r i c i t y  
and natura l  gas no t  used f o r  heating, This savings, less operating costs, when 
appl ied w i th  escalat ion over the p ro jec t  l i f e  resu l t s  i n  a present worth of 
$382,385 when discounted a t  8%. Therefore, i f  the p ro jec t  was financed with 
8% bonds a considerable surplus, i n  excess o f  the estimated cap i ta l  investment, 
i s  generated over the pro jec t  l i f e .  
t o  be so even if the geothermal system cost more than the estimated $170,000. 

The p ro jec t  i s  economical, and would continue 

The fo l lowing rates o f  i n f l a t i o n  were used i n  the 20-year projected cash 
flow: 

1980-1987 1988-2001 

Natural gas 12.2% 8.5% 
E l e c t r i  c i  t y  9.5% 8.58% 
Maintenance 7.0% 7.0% 
Insurance 2.0% 2.0% 
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Year 

1978 

- 

"1979 

KLAMATH COUNTY ROAD DEPARTMENT 

GAS 6 ELECTRIC CONSUMPTION 

FISCAL YEAR 1978-79 
TASLe *a. 

Power Consumption Gas Consumption 

Therms Year Kilowatt - H Q - 
............ 611-6130 84 1978 6120-7/20 ........... 10160 

6130-8/1 ............ 9 

811-8130 ............ 74 
8130-9129 ........... 396 
9/29-10130 .......... 345 
10/30-11/30 ......... 2278 
11130-1/2/79 ........ 3990 
112-1131.. ......... .3073 
1131-312 ......... ;..2476 
312-413.. .......... .1654 
413-511 ............. 1531 
5/1-5131 ............ 789 

TOTAL FISCAL YEAR 16699 

7/20-8/21.. ........ ,11120 
8/21-9120 ........... 11760 
9120-10119.. ....... .11120 
10119-11/18 ......... 11280 
11118-12/20 ......... 19360 
12/20-1/22/79.. .... .212 .oo 

1979 1/22-2120.. ........ .16080 
2/20-3/21 ........... 15200 
3/21-4120 ........... 14240 
4/20-5/21 ........... 12880 
5/21-6120 ........... 11040 
TOTAL FISCAL YEAR 165440 
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