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Geothermal Pressure Reduction – Marcellus Shale Production 
 
Overview (problem and challenges) 
During the preliminary production stage, Marcellus Shale natural gas 
wells have a wellhead pressure that exceeds the material limits of 
typical above ground pipelines during subsurface extraction. 
Therefore, natural gas feedstock powers a production unit that heats 
the natural gas mixture because of the large temperature drop associated with throttling the mixture 
from a high to low pressure. This is a phenomenon known as the Joule-Thompson effect. The 
production unit employs a flame for a catalyst and could potential cause a catastrophic disaster. 
 
Objective 
The major of objective was to create a pressure reduction system that was not only flameless, but 
utilized geothermal energy for heating the natural gas mixture. 
 
Approach 
 The major customer needs of safety, efficiency, and low environmental impact were gathered and 

validated from correspondence with our sponsor, Joe Fink.  
 Our team selected a horizontal, geothermal piping system that would utilize the constant 

temperature of the earth’s subsurface by using the natural gas as the working fluid.  
 The patents reviewed include the following: Supercritical fluid fractures rock, Subterranean heat 

exchanger, Pressurized and superheated steam injection, Geothermally heated fluid, Diaphragm 
and springs, Tubes with baffles, and Vortex tube.  

 A site visit was scheduled and completed on September 9, 2010 to Washington, PA. Basic 
understanding of Marcellus Shale natural gas wells and drilling was gathered on-site. 

 Evaluation of (5) different concepts was conducted before our final analysis with a concept scoring 
matrix by using brief overviews of each system and a pro-con analysis after choosing the design. 

 A SolidWorks model was created for out system and is pictured below. The system includes a 
horizontal shape with 10 differential pressure cutting devices. 

 Our objective was to theoretically analyze and design our system; therefore, a model and testing 
was not a requirement for our sponsor.  

 
Outcomes 
The sponsor will save in excess of $1MM over the 
life of the well as a result of using our system. 
 Eliminates the need for a glycol solution 
 Does not burn the feed stock  
 Utilizes “free” heat energy from earth to 

compensate for ∆T & ∆P  
 Process is environmentally friendly 
 Requires little to no maintenance  


