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INTRODUCTION 
 
In this section of the report, we can see what, if any cost savings occur based on the proposed 
mechanical system design which implements geothermal heat pumps, of the ground-coupled 
closed loop type, to satisfy the HVAC needs of Sibley Memorial Hospital’s – Grand Oaks 
Assisted Living Facility Addition.  The initial cost of the current design and the one I propose 
implementing are documented within this report.  Based on the monthly energy savings that the 
Mechanical Feasibility Report suggested; annual energy savings of the current system vs. the one 
I propose are analyzed, from which a payback period can be established to offset the high initial 
cost of the Geothermal Heat Pump Design.  The high electricity rates that are set to affect the 
Baltimore/Washington area this summer of 2006; discussed in detail in the Mechanical 
Feasibility report, are also taken into account when establishing a payback period.  The rate 
structure is scaled to assume the inflated cost that would be associated with a 35%-72% rate 
increase in utility bills.  Obliviously, a 72% rate increase would not be passed by lawmakers, but 
for demonstrative purposes and to further sell my proposed Geothermal Heat Pump design, I 
choose to establish payback periods based on these rate increases.  Also included is the net 
present value of the annual energy savings offered by a 25 year projected life of the geothermal 
heat pump system.  The different net present value of the energy savings are shown with the 
current electrical rates, the 35% rate increase, and the 72% rate increase.  Also included is the 
Rate of Return on the initial investment of this Geothermal Heat Pump System over a 25 year 
projected life, given present electric rates, a 35% rate increase, and a 72% rate increase.   
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EQUIPMENT COST COMPARISON OF CURRENT SYSTEM VS. PROPOSED 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A few things to make note of when looking at the cost comparison of the two systems:  The total 
cost associated with any piece of equipment is from R.S. Means.  The cold water pumps are not 
considered in the Current System total cost because I am assuming that the cost of those pumps 
are similar to the cost of the variable rate, and side straight pump in the Proposed System.  Also, 
the Proposed System is a two pipe system, thereby I account for the heating hot water piping in 
the cost associated with the Current System cost.  The total cost of the Proposed Geothermal 
System is based off a ($20,000/2000 sqft) figure given to me by Mr. Dave Feyock, a consultant  
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for Somerset Rural Electric, who specializes in the design and construction of geothermal heat 
pump systems.  So based on the approximate building square footage, I was able to estimate a 
total installation cost of the proposed geothermal system.  The next section address the initial 
costs associated with the two systems and an annual electric bill that each system might see. 
 
INITIAL COST COMPARISON VS. ANNUAL ELECTRIC BILL 
   
 
 
 
 
 
 
 
 
 
 
 
As the chart indicates there is a higher initial cost for the Proposed System, but from the 
Mechanical Feasibility study, based on the kilo-watts that each system consumes, and the 
expected electric bills for summer and winter months, the Proposed System could offer an annual 
energy savings of almost $30,000.00.  In the building industry, initial cost seems to be the 
driving force, so to make the case for my proposed Geothermal Heat Pump System, I want to 
establish a payback period based on the annual electric savings that my system could offer, and 
show that it could be a wise decision to go with a higher first cost capital investment given the 
projected life of the system and the volatility of electricity rates. 
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PAYBACK PERIOD OF GEOTHERMAL HEAT PUMP SYSTEM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As this graph indicates, and what one would assume, the higher the electric rates get, the faster 
the initial cost of the Geothermal Heat Pump System is offset.  As it was already mentioned, 
Baltimore/Washington customers will probably not see an electricity rate increase of 72%.  But 
this graph does makes a strong case:  Given the local situation of electricity rates in the 
Baltimore/Washington area, and the ever growing national demand for electricity, the payback 
on an energy efficient system could be worth the higher initial first cost.  Another way of looking 
at the annual energy savings offered by the Geothermal Heat Pump System is to compare the Net 
Present Value of the annual electrical cost savings over a 25 year projected life. 
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Net Present Value and Rate of Return 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assuming that the Assisted Living Facility could borrow money at the current “Prime-Rate” of 
7.5%, an investment of $220,000 (the initial cost difference) in the Geothermal System provides 
an annual savings at current electric rates of approximately $30,000.  Therefore the “Net Present 
Value” of the Geothermal System over its projected life of 25 years would be: 
 
  Present Value of Savings  $334,408.00 
  Less Initial Investment  $220,000.00 
    Net Present Value $114,408.00 
 
Also over this 25 year projected life, at current electric rates, the investment in my proposed 
Geothermal System would yield a “Rate of Return” of approximately13%.  As I had mentioned 
before, the current PEPCO electric rates have been held artificially low due to rate caps, which 
are due to expire in the summer of 2006.  The utility has, in fact, already filed for 35%-72% rate 
increases.  Given present and future projections that global demand for energy will continue to 
exceed supply, electric rates are also expected to escalate.  Therefore, the calculated Net Present 
Value as well as the Rate of Return provided by the energy cost savings of the Geothermal 
installation can be considered quite conservative.  But, to further illustrate with numbers the 
potential energy savings, I considered the Net Present Value and Rates of Return with a 35% and 
a 72% rate increase. 
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Present Value of Savings  $432,446.00 

  Less Initial Investment  $220,000.00 
    Net Present Value $212,446.00 
    Rate of Return 17-17.5% 
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Present Value of Savings  $550,972.00 

  Less Initial Investment  $220,000.00 
    Net Present Value $330,972.00 
    Rate of Return 22-22.5% 
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CONCLUSION 
 
As the numbers and graphs indicate, the higher initial cost of the Geothermal System can be 
offset by the amount of money it saves in electricity cost on a yearly basis.  With the 
assumptions I made in the Mechanical Feasibility Study, two annual electric bills could be 
developed from which I could suggest a possible payback period of 4 ½ - 7 ½ years on the higher 
initial investment in the Geothermal System.  I also found that the Net Present Value of the 
electric savings could be from $115,000 - $331,000 over a 25 year projected life; and that the 
investment in the Geothermal System could yield a 13% - 22.5% Rate of Return.  Because the 
Assisted Living Facility Addition has yet to be built, I had to make some assumptions about the 
electric bills that each of the two mechanical systems might produce. But, given my assumptions, 
I feel that this cost analysis demonstrates the potential savings that could be offered by the 
proposed Geothermal System. 
 
 


