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Hot Dry Rock
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t ~ L2/K
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For L= 1m, t ~ 1month

t ~ L2/K
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(Extraction Rate)
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‘Permeability’
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Recharge Rate
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The Radiator Model

Cross Flow
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For Laminar Flow with 
Thermal Entry Effects
Cool Thermal Boundary Layers
From the Full Energy Equation

V

T
V grad T = 0

Fluid Transfer in Cracks and Slots

Fluid Progressively Cools with 
Ascent Distance where the 
amount of cooling depends on the 
rate of ascent or withdrawal.
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• The ratio of heat transfer by fluid flow relative to
• Conduction is measured by the Peclet Number

• Pe = VL / K
• Where:
• V = fluid velocity, L = length scale, K = thermal diffusivity

• For V~1km/year, L~1 km, and K = 10-2 cm2/sec

• Pe ~ 100

• So, inflowing crustal fluids (laterally) from all directions, even at a slow rate, 
can possibly offset the losses due 

• to conduction at the walls of the fracs.
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Creating a Massive Heat Sink

By extracting heat in fracs a cool ‘reservoir’ is made that
will be recharged through natural lateral inflow of adjacent
crustal fluids thereby offsetting thermal ‘death’ to conduction.
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Flow Temperatures

Western Colorado, Grand Mesa
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