
5_1 Simple Quantitative Models - of Geothermal Reservoirs



Recap:

Fluid Flow - Defines rates of fluid transmission - controlled by Darcy's Law
Reservoirs may be liquid or vapor or mixed (multiphase) - Relative permeability
Geometry of flow matters (flow nets)

Movies: 

??: 

Resources: AG2&3

Mass/Energy Balance: https://www.youtube.com/watch?v=P-wSRZIPJcg&feature=youtu.be

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?  
 
 
 
 
 
 
 
 
 
 
 
What changes in P&T result in a reservoir during production?
How do these changes impact rates and longevity of production of hot fluids?
What simple models describe these systems? Describing output (Power) and duration?
What are intrinsic differences between Lumped (box) and Distributed Parameter models? 
 
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.  
 
Define rates of fluid flow and energy production with time - thus productivity and longevity

Overall behavior of geothermal reservoirs - under production - Mechanisms of depletion1.
Lumped parameter models - pressure and heat recovery2.
Distributed parameter models - radial flow3.
Thermal breakthrough4.
Limits of heat rate recovery 5.



Overall behavior of geothermal reservoirs - under production - Mechanisms of depletion1.

General form of reservoir:

Pressure versus Depth

Impact of Depletion and Reinjection
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2. Lumped parameter models - pressure and heat recovery
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NOTE If steam reservoir the Csten Cm a Cleq
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Total mass of 1km cube f water is
109 1000tegan
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releasefrom storage

TRANSIENT RESPONSE
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A some steady state when N Wr dd o
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3. Distributed parameter models - radial flow
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4. Thermal breakthrough
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5. Limits of heat rate recovery




