
Geothermal and Tidal Geothermal and Tidal 
PowerPower

Non-Solar Energy Flows.Non-Solar Energy Flows.

Original slides provided by Dr. Daniel Holland



GeothermalGeothermal

 Produced by heat from the earth’s Produced by heat from the earth’s 
interior.interior.

 One of two energy flows not coming One of two energy flows not coming 
form the sun. (the other is tidal.)form the sun. (the other is tidal.)

Audio link

http://www.phy.ilstu.edu/~bkc/phy207/geothermal.mp3




Interior of EarthInterior of Earth



 Normal thermal gradient is Normal thermal gradient is 
3030°°C/km of depth.C/km of depth.

 In general, the deeper we go into the In general, the deeper we go into the 
earth, the hotter it gets. earth, the hotter it gets. 



 Drill holes of 20,000 ft (6100m) are Drill holes of 20,000 ft (6100m) are 
possible.  This gives a temperature possible.  This gives a temperature 
increase of 190increase of 190°°C (463 K). Plenty hot C (463 K). Plenty hot 
for electric generation.for electric generation.

 eecc= 1-T= 1-Tcc/T/Thh= 1- 300/463=0.35= 1- 300/463=0.35

 Locations with larger thermal Locations with larger thermal 
gradient work with shallower holes.gradient work with shallower holes.

 Can also use shallower hole for space Can also use shallower hole for space 
heating.heating.





Good Geothermal Regions Good Geothermal Regions 
Associated with Plate Associated with Plate 

BoundariesBoundaries





Temperature  at a depth of 6 Temperature  at a depth of 6 
kmkm





Sometimes the hot water Sometimes the hot water 
comes back to the surface on comes back to the surface on 

its ownits own



Larderello is still 
producing geothermal 
electricity 100 years 
later.



Typical geothermal electric Typical geothermal electric 
productionproduction



Geysers Plant in CaliforniaGeysers Plant in California
(one of twenty plants there)(one of twenty plants there)



Most growth between 1980 and 1990 
when PURPA required power 
companies to buy energy from 
independent producers.





http://cleantechnica.com/2014/09/11/geothermal-power-experiencing-quiet-solid-growth/

World-wide geothermal generating capacity now exceeds 11000 MW.





http://cleantechnica.com/2014/09/11/geothermal-power-experiencing-quiet-solid-growth/



http://geo-energy.org/events/2014%20Annual%20US%20&%20Global%20Geothermal
%20Power%20Production%20Report%20Final.pdf





Geothermal Energy For Home Geothermal Energy For Home 
HeatingHeating





Tidal PowerTidal Power

 Energy that comes from the Energy that comes from the 
gravitational attraction of the moon gravitational attraction of the moon 
and sun on the earth’s oceansand sun on the earth’s oceans





Two general approachesTwo general approaches

 1) Use a “two way” dam on a large 1) Use a “two way” dam on a large 
estuary. Similar to low head estuary. Similar to low head 
hydroelectric.hydroelectric.

 2) Use turbines somewhat similar to 2) Use turbines somewhat similar to 
windmills.windmills.



The largest tidal 
power station in the 
world is in the Rance 
estuary in northern 
France. It was built in 
1966. 



Man-made tidal lagoonsMan-made tidal lagoons



 A major drawback of tidal power A major drawback of tidal power 
stations is that they can only stations is that they can only 
generate when the tide is flowing in generate when the tide is flowing in 
or out - in other words, only for 10 or out - in other words, only for 10 
hours each day. However, tides are hours each day. However, tides are 
totally predictable, so we can plan to totally predictable, so we can plan to 
have other power stations generating have other power stations generating 
at those times when the tidal station at those times when the tidal station 
is out of action. is out of action. 



World’s largest tidal variations:World’s largest tidal variations:
Bay of FundyBay of Fundy



WatermillsWatermills



Offshore Wave Energy Offshore Wave Energy 
750 kW Pelamis machines 750 kW Pelamis machines 
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