Thermal Load Demand in the U.S.

Koenraad F. Beckers*, Don B. Fox, Maciej Z. Lukawski, Jefferson W. Tester

*Email: kb447@cornell.edu

Advances in Direct-Use Workshop
Matching Low-Temperature Geothermal Resources to End-Use Demand
March 18th, 2015

Cornell University
Cornell Energy Institute




Thermal Load Demand in the U.S. March 18t, 2015

Cornell’s research on low-temperature
geothermal energy characterization
and utilization

Thermal energy spectrum in the U.S.

Integrated use of geothermal energy & biomass for
the Cornell University campus

Profitability of direct-use: The economics of direct-
use geothermal systems - GEOPHIRES

; ‘ Koenraad F. Beckers
Cornell UnlverSIty 2 kb447@cornell.edu




Thermal Load Demand in the U.S. March 18t, 2015

Cornell’s research on low-temperature
geothermal energy characterization
and utilization

Thermal energy spectrum in the U.S.

Integrated use of geothermal energy & biomass for
the Cornell University campus

Profitability of direct-use: The economics of direct-
use geothermal systems - GEOPHIRES

; ‘ Koenraad F. Beckers
Cornell UnlverSIty 3 kb447@cornell.edu




Thermal Load Demand in the U.S. March 18, 2015

1968 Low-Temperature Heat Demand in the U.S.

“Much of the current interest in geothermal energy
v T is directed toward its use in electricity generation.
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However, potential nonelectrical applications for
(L] this energy resource should also be considered.”
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- 28% of U.S. primary energy demand consumed as heat below 120°C
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2008 Thermal Spectrum of Low-Temperature Energy Use in the U.S.
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“An important but relatively unpublicized renewable opportunity is to begin utilizing our
abundant indigenous geothermal and solar energy resources at temperatures that
closely match the temperatures required where the energy is actually used.”
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2008 Low-Temperature Thermal Energy Demand in the U.S.

Without Electrical System Energy Losses
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2008 Low-Temperature Thermal Energy Demand in the U.S.

With Electrical System Energy Losses
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Thermal Demand Sector Distrubution

Commercial: 21%

Commercial: 19%

Residential: 55%

Residential: 48%

Industrial: 32% Industrial: 24%
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- 50% of U.S. thermal energy under 260°C consumed in residential sector
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2008 Cumulative Thermal Energy Demand in the U.S.
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2008 Energy Demand Distribution Density
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- Space & Water heating around 50°C is dominant thermal energy use
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Conclusions

e 2008: About a quarter of U.S. primary energy demand
consumed as heat under 120°C. (Electricity accounts for
40%)

e Similar picture in 1968.
 Dominant low-temperature thermal energy consumption in

residential sector for space & water heating, but often
forgotten in national energy debate.
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Thank you! Questions?

Collaborators:
Daniel Sutter (now at EPFL, Switzerland)
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1968 Low-Temperature Thermal Energy Demand in the U.S.
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Low-Temperature Thermal Energy Demand in the U.S.

With Electrical System Energy Losses
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