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ECONOMIC COMPARISON OF HEATING FACILITIES

75 Unit Apartment | : )
Stewart-Lennox Area
Klamath Falls, Oregon

The following economic study is the result of a request to the Geo-Heat
Utilization Center for Technical Assistance.

Introduction

Mrs. Eva Kight has under consideration the construction of an apart-
ment complex to be located in the Stewart-Lennox area of Klamath Falls.
The initial apartment building would consist of about 75 units of about
900 square feet each. Also included would be an-outdoor swimming pool and
an enclosed activity wing of about 11,000 square feet. Though no deep geo-
thermal wells have been drilled in the immediate area, Mrs. Kight has

obtained oBinions that 1500F water would be present at 2,500 feet and 80°F
water at about 1,000 feet. Based on this information we have developed the

comparative economics of using geothermal as a heat source versus con-
ventional electrical heating. The purpose of this comparison is to deter-
mine if there is economic incentive for the expenditure necessary to define
and prove the extent of the geothermal resource. _

Description of systems

Four systems were compared, each would provide space heating, supply
domestic hot water, and heat the.swimming pool. A brief description of
each of the systems follows. Please refer to the appropriate diagrams.

SYSTEM #1 Conventional A1l Electric (Figure 1)

Space heating is provided by electric baseboard convectors. Domestic
hot water is furnished by individual electric water heaters. The swimming
pool is heated by an electric water heater installed in the pool circulating
system, This system is thought to require the least capital investment.

A forced air duct system would provide ventilation but would cost more.

SYSTEM #2 1500F Geothermal Water (Figure 2)

1500F Geothermal water is pumped from a 2,500 feet deep fully cased
production well. The water passes through a heat exchanger and is injected
at 1050F. The injection well is also 2,500 feet deep and fully cased. A
secondary circulating loop system furnishes 1450F water for heating the
pool and the building. Domestic hot water is drawn directly from this cir-
culating loop. The pool is heated by heat exchange with the 145°F loop
water. Space heating utilizes individual fan coil units.




SYSTEM #3  809F Geothermal with Water-to-Air Heat Pump (Figure 3)

This system is based on 800F geothermal water from a 1,000' deep fully
cased production well. The water after heat exchange is 1n3ected at 60°F
into a 1,000' fully cased injection well. Secondary circulating loop water
is heated by the exchanger to 750F, is pumped to the water-to-air heat
pumps, and returns to the exchanger at 550F, The system utilizes 6 pro-
prietary heat pumps of the roof mounted type. A system of forced air ducts
circulates the heated air throughout the apartment building. Return ducting
brings the air back to the heat pumps. Domestic water heating and swimming
pool heating are by conventional electric water heaters. This system has
ventilating as well as air conditioning capabilities. For the purpose of
this economic comparison the heat pumps were operated only for space heating.

SYSTEM #4 809F Geothermal with Water-to- Nater Heat Pump (F1gure 4)

800F Geothermal water from a 1,000 deep fu]]y cased product1on well
is pumped through heat exchange and 1n3ected‘1nto imilar: we]] ‘at’a water |
temperature of 650F, Two circulating systems:‘are® ‘required. ~The evaporator
circulation picks up heat from the geothermal/secondary exchanger and gives
it up to the evaporator. The loop operates between 600F and 75°F. The con-
denser circulating loop meets the requirements of space heat1ng and water
heating loads. Water circulating through the condenser is raised in tempera-
ture from 1200F to 140°F. No supplementary conventional electrical heating
is needed. Two proprietary water to-water heat pumps of 50% capacity are
included in the cost.

Capital and Operating Costs

Capital and operating costs are summarized in Table 1. System #1,
Conventional A1l Electric, has the lowest capital cost ($110,000), but the
highest operating cost ($111 876 for 1st year). The lowest operating cost
is achieved by System #2, 1500F Geothermal Water, at $11,585 for the st
year. The highest capital cost is for System #3, 8QOF Geotherma1 Water with
Water-to-Air Heat Pump ($600,000). This is largely due to the expensive
forced air ducting needed in this multi-story building.

Economic Comparison

The economic comparisons were made, each using System #1, Conventional
A11 Electric as the base. For each comparison, maintenance costs were
escalated at 7%. The cost of electricity was inflated at 9.5% through 1986
" then 8.58% thereafter. These inflation rates on electricity are those fore-
casts for Oregon by the State Department of Energy. The' comparisons are
based on the difference in capital investment, operating-and maintenance cost
(0 & M), and electrical cost between the base case and ‘the case under con-
sideration. A series of computer runs were made to establish the rate of
return (before taxes) on the difference in capital investment generated by
the savings in electrical costs over the 20 year life cycle. These results
are summarized as follows:




Difference in Return on

Capital Investment
Investment - . (Before Taxes)
$ %
1509F Geothermal 190,000 | ' 65
?OOF Geothermal 490,000 7
water/air heat pump) '
800F Geothermal 420,000 20

(water/water heat pump)

Conclusions: This appears to be ample economic incentive to justify con-
sideration of the expenditure of the money necessary to define and prove the
extent of the geothermal resource. If 1500F water is in fact found in
quantity at 2,500 feet, the savings in electric power made possible with a
1500F geothermal system is dramatic. Of course, the 65% return indicated
above does not include exploration costs. However, if geothermal water of
Tess than 1500F, but more than 800F, is found a viable geothermal heating
scheme using water-to-water heat pumps is possible.




> - —

Table 1

COST SUMMARY

Eva Kight Apartments
Stewart-Lennox Area

{1) Excludes any engineering or contractors fees,
’ nermits nr licenensc nr rnct acralatinn .

SYSTEM #1 SYSTEM #2 SYSTEM #3 SYSTEM #4
Heat Pump Heat Pump
tlectric Geothermal (Water to Air) (Water to Water)
CAPITAL COST SUMMARY B
Geothermal and injection well - 140,000 58,000 58,000
Turbine pump w/torque converter - 30,000 28,000 47,000
Geothermal and secondary piping - 53,000 38,000 97,000
Secondary circulating pumps and spare - 14,000 11,000 36,000
Well head building - 3,002 3,000 3,000
Geo./secondary heat exchanger - 12,000 5,000 9,000
Heat pumps - - 96,000 220,000
Duct system w/return fans - - 248,000 -
Water heating facilities 65 000 - 65,000 -
Electric based board heaters 30,000 - - - -
Fan coil heaters - 21,000 - 21,000
Misc. electrical and mechanical - 5,000 7,000 18,000 17,000
; Sub-Total 100,000 280,000 . 570,000 - 508,000
E Contingency 10,000 : 20,000 - _30,000 22,000
A% (1) Total Capital Cost $110,000 .~ -~ $300,000 ‘fﬁt :f1$600,000 $530,000 .
OPERATING COST SUMMARY
4 Maintenance - o
i Piping and ducting @ ]/2% - 283 1,505 . 506
3 Heat pumps @ 5% - - 5,053 13,200
Pumps, exch., coils, heaters, : , -
well bldg. @ 3% 3,300 3,439 3,537 4,163
Total Maintenance 3,300 3,722 10,095 17,869
Taxes and insurance @ 2 1/2% 2,750 3,750 13,474 11,737
Electric power @ $.0260/KWH 105,826 4,113 71,412 35,329
Total Operating Cost (Ist year) $111,876 $ 11,585 $ 94,981 $ 64,935




ECONOMIC COMPARISON

) Versus Conventional All Electric (System #1)
Table 2
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’ ECONOMIC COMPARISON

80°F Geothermal with W/A Heat Pump (System #3) Versus Conventional All Electric (System #1)
Table 3
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g ECONOMIC COMPARISON

8n0F Geothermal with W/W Heat Pump (System #4) Versus Conventional A1l Electric (System #1)
Table 4
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