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� Geothermal Basics…no not Old Faithful

� Study Area

� Methods

� Results� Results

� Conclusion

Image Source: 
http://www.nps.gov/archive/yell/tours/livecams/oldfaithful/images/oldfa

ithful-beehivelabeled.jpg



� Heat Pumps

� Building Loads

� Thermal Properties

� Drilling Conditions� Drilling Conditions

� Ground Temperature

� System Design

Image Source: www.braxisenergy.com



� The earth is a massive sink for solar energy

� Earth energy is available on any site 

� The earth maintains a very consistent temperature

Image Source: www.retscreen.net



� Geology of the site is very important

� Soil, bedrock and groundwater flow influence the 
systems ability to transfer heat.

� Pennsylvania has very diverse geology.



� Rock Thermal Conductivity Properties



� Red Rose Transit Authority in Lancaster, Pennsylvania



Driller’s Log



� In-Situ Testing
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RRT Conductivity Test
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Obs ΔT

Calc ΔT

q(t-tau)

λ 2.90 W/(mK)

α 0.107 m2/day

Rb 0.211 mK/W

Spreadsheet Model Output
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Source

Thermal Conductivity

Dolomite (BTU/hr-ft-Fo)

Borehole Resistance

hr-ft-Fo/ BTU

Clauser and Huenges 1995 1.44 to 3.18 N/A

Convolution of Line Source 1.68 0.37

Thermal Conductivity Testing was successful.

Convolution of Line Source 1.68 0.37

GPM Numerical Model 1.72 0.23

� Well field would be difficult to complete due to drilling 
conditions.

� Convolution of the Line Source is a viable solution method 

� Continued testing of the solution should be performed with 
field data

� Numerical evaluation of synthetic formations could be used to 
test 




