
13_1 Geothermal - GSHPs



Recap:

1. Direct Use:
a. Utilizes low heat/quality resource to fill a significant need
b. Potentially utilizes the ~50% rejected heat in the Sankey diagram

Movies: (Great Lakes SedHeat Network): https://igws.indiana.edu/glsn/speakers
(Jerrod): https://personal.ems.psu.edu/~fkd/courses/eme_497/videos/3_v_anthonyjerrod.mp4
(Shreya): https://drive.google.com/file/d/1MuDdfXslJnNfs1g8YcSj5PVVkrDgfZ5v/view

Resources: WG11 & MR 5+6

Motivation:

1.	 Motivation [10%] Provide context for the topic. Use of relevant public domain videos are a useful 
method for this. Why is this particular topic or sub-topic important in the broad view of geothermal 
energy engineering? 




















Utilize low quality heat without the penalty of conversion to electricity
Distributed power opportunity for off-grid and remote use
Broadly geographically available (in US) due to climatic zonations




Scientific Questions:

2.	 Scientific Questions to be Answered/Outline [10%] What questions arise from the 			motivation. 
What are the sub-topical areas that address these scientific questions. 


Soil Map: https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/use/worldsoils/?cid=nrcs142p2_054019

GSHPs

Mechanisms of heat flow in the shallow earth?1.
Mechanism of utilizing low quality heat -> high(er) quality heat?2.
Rate-limiting processes?3.
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THERMODYNAMICS OF HEAT PUMPS
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HEAT FLOW IN GEOTHERMAL WATER SYSTEM
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Mechanisms of heat flow in the shallow earth?1.
Mechanism of utilizing low quality heat -> high(er) quality heat?2.
Rate-limiting processes?3.
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STEADY HEAT Tzow AROUND PIPE

1 What does it look like

2 What is heat flux to pipe
3 How long does it take
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How long to cool a car of Seltzer or
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USE OF BIH HEAT EXCHANGER OR CRYPT
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