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<X 1> Houston, Texas2| Z{Zt2| MOjXEfo] Ci5t HIE2A Q9

‘Number of Boreholes [ 6x6 3x4 | 3x4 | 3x4 | 3x4 | 3x4 | 3x4 | 3x4 | 3xa | 3x4
Total Length of Loop Installation (8) 9000 2400 3000 3000 3000 3000 3000 3000 3000 3000
Total Cost of Loop Installation ($)" $54000 | $18000 | $18000 | $18,000 | s18000 | s18000 | $18.000 | $18000 | $18000 | $18,000
Savings in Boreholes and Loop Instatlation (5) $36000 | $36000 | $36000 | $36000 | $36000 ]| $36000 | $36000 | $36,000
Max. Heat Transfer in the Cooling Tower 267,762 | 290280 | 154036 | 186268 | 134294 | 97763 | 133,061 | 143365
(Btuh)

Max. Heat Transfer in the Cooling Tower 2231 2419 1284 15.52 1119 815 11.09 1195
(tons of cooling)

Max. Flow Rate (gpm) 108 36 36 36 36 36 36 36 36 36

EWT Max. during 20 Years of Operation 'F) 96.6 126.6 963 97.6 90.9 94.3 0.5 96.0 97.8 976

EWT Min. dusing 20 Years of Operation (°F) 713 67.3 67.3 613 39.9 413 40.5 54.1 525 672

Design Capacity of the Cooling Tower wa na 225 24.5 130 155 15 85 115 120

(tons of cooling)

First Cost of Cooling Tower + Plate Heat na na $7875 $8575 $4550 $5425 $4025 $2075 $4025 $4200
Exchanger incl. Controls (§)’

Cost of Awxiliary Equipment (8)* nfa n/a $787 $857 $455 $542 $402 $297 $402 $420

Total First Cost of Equipment () nfa wa $8662 $9432 $5005 $5967 $4427 $3272 $4427 $4620
Present Value of 20-Year-Operation $32,062 wa $23.671 | $24841 | $21224 | $22,013 | $20375 | $24.874 | $25248 | $25592
(inctudes CT fan + Circ. Pump Elec. Cons.

for Cases 2 through 5) (8)"

Present Value of Total Cost(8) $86,062 oa $50,333 | $52274 | $44229 | $45980 | $42,803 | $46,146 | $47.676 | $48212

Estimated a5 $6.00 per # of borehole, including horizontal runs and connections.
Estimated as $330.00 pex ton of cooling, including controls.
+_ Estimated as 10% of the first cost.
$0.07 per kWh is esvumed for cost of electricity. A 6% anmual percentage rate is used for life-cycle cost malysis.

T

<E 2>Tulsa, Oklahoma®| 222 H|ojZ=Fof| LBl HIZEA 29

i

Number of Boreholes 4x4 3x3 3x3 3x3 3x3 Ix3 Ix3 3x3 3x3 3x3

Total Length of Loop Installation (ft) 3840.00 2160.00 2160.00 2160.00 2160.00 2160.00 2160.00 2160.00 2160.00 2160.00
Tosal Cost of Loop Instailation ($)" $23,040 $12,960 $12,960 $12,960 $12.960 $12,960 $12.960 $12.960 $12.960 $12.960
Savings in Borcholes and Loop Installation (8) $10,080 310,080 $10,080 $10,080 $10,080 $10,080 $10,080 $10,080
Max. Heat Transfer in the Cooling Tower 202,942 224,423 139,962 153,646 131,825 62,580 74,631 78,509
(Bowh)
Max. Heat Transfer in the Cooling Tower 1691 18.70 11.66 12.80 1099 522 622 6.54
(tons of cooling)
Max. Flow Rate (gpm) 48 27 27 27 27 27 27 27 27 27
EWT Max. during 20 Years of Operation (°F) 96.4 1218 969 982 932 947 9.0 979 985 97.7
EWT Min. during 20 Years of Operation (°F) 50.2 399 398 399 243 2435 242 392 33.8 399
Design Capacity of the Cooling Tower n/a n/a 170 190 120 13.0 11.0 55 6.5 70
{tons of cooling)
First Cost of Cooling Tower + Plate Heat n/a nfa $5950 $6650 $4200 $4550 $3850 $1925 $2275 $2450
Exchanger incl. Controls (§)"
Cost of Auxiliary Equipment (S)X wa a/a $595 $665 $420 $455 $385 $193 $228 $245
Total First Cost of Equipment ($) n/a w/a $6545 $7315 $4620 $5005 $4235 $2118 $2503 $2695
Present Value of 20- Year-Operation $21,587 v/a $19,254 $20,360 $19,003 $19.424 $18248 $20814 $20.863 $20,978
(includes CT fan + Circ. Pump Elec. Cons.
for Cases 2 through 5) (5)""
Present Value of Total Cost($) $44,627 n/a $38,759 $40,635 $36,583 $37,389 $35,443 $35.892 $36,325 $36,633
* Estimated as $6.00 per & of borehole, including horizontal connectiy
1 Enimm:ssso‘ per ton of cooling, includi mmm o

2, Estimated as 10% of the first cost.
$0.07 per kWh is assumed for cost of electricity. A 6% mmual p age Tate is used for Hfe-cycle cost analysis.
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