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BACKGROUND

PROJECT OVERVIEW

GEOTHERMAL POTENTIAL
Alberta possesses a vast low enthalpy geothermal resource
(below 100 °C); however, it is currently not financially viable

STIRLING ENGINE DESIGN
The aim of this project Is to develop engines for
conversion of low grade heat into electricity. Candidate
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to convert this resource to electricity. unit designs will first be manufactured at the lab scale,
' to gain experience and compare options. Successful
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near a maximum temperature of 100 °C, Stirling engines _ Cooler

present a financially sound solution to producing electricity
from low enthalpy resources .

Flywheel

125°W 120°W 115°W 110°W 105°"W 100°W 95°W
1 1 1 1 _l L 1

Temperature at top of the Precambrian basement
["C]
B 2020 Potential geothermal target formations
B 30-40 ) ' . . L60°N
u fz : :: %3] Devonian Granite Wash Unit
N0 70 Basal Clastics Unit of eastern

Slider-Crank
Mechanism

60°N-

=X 6?{? SAAATS

5

&

—  \\@2

2

&
‘1

V] P

o A
. . Fb s b
_‘ "] *41‘ ) B
Yol G <
A IR NN
\? & A =, 25 \
o ) Py ‘f 7 o p g, |
50 N- p [ j’ - b o
) i, :'Ry f“r ’e; 7 A

4 g

Ed PR B
fzﬁ" ol ~ . .-._.,2: !\" ‘ g"
Uy

~50°N

-48°N

70-00 ”mj WCSB (Upper Cambrian "
58°N- Ry g?(?Od‘::lggg S\Tnnlapnedg Fm.) =58°N 1
;°° ’° 7771 Middle Cambrian Basal PISton
:‘2‘; :] ““e4 Sandstone Unit
s T 56N Flywheel
] 150-::; of Precambrian [m)]
—je o w0 Cooler Heater Flywheel
54N - N Slider-Crank | ‘ |
| o . Pt i~ Slider-Crank
Mechanism Regenerator Double-acting Piston Mechanism
527N =52°N
FRANCHOT STIRLING ENGINE 90 DEGREE GAMMA STIRLING ENGINE
Regenerator

V

120°W 115°W 110°W 105°W 100°W

Alberta Ground Temperature at Precambrian Basement

SHORT-TERM OBJECTIVES

Heater

UNIT EVALUATIONS
* Explore mechanical coupling approaches
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» Use simulation tools to validate design Cooler Heater Slider-Crank Mechanism
IMPROVE 3D PRINTED COMPONENTS Piston Regenerator Piston

 Make 3-D printed parts stronger and
more functional

OPPOSED PISTON ALPHA STIRLING ENGINE

IN-LINE GAMMA STIRLING ENGINE Displacer

THEME OVERVIEW EXPECTED OUTCOMES

Solid Model of a 3D Printed Part with Tensioned Rods DESIGN KNOWLEDGE

Experience gained in design and construction of seals, heat exchangers,
drive mechanisms, instrumentation, and control systems will guide design
of industrial scale systems.

GEOTHERMAL

Canada’s geoscape possesses more potential geothermal energy than hydrocarbon energy, but numerous challenges
must be overcome If this renewable resource is to be effectively harnessed. Reservoirs of geothermal energy must be
located, characterized, and modeled. The nature of the interaction between rock at reservoir sites and geothermal fluids
must be understood, and the potential costs of exploiting them in real-world scenarios must be understood. At the same,
new engine technologies must be developed to enable generation of power from geothermal heat sources with non-ideal
temperatures.

EXTERNAL PARTNERS

CANDIDATE UNIT SELECTION

Candidate units for mechanical coupling to the cell level will be selected.
Considerations will include manufacturability, reliability, specific power
output, and versatility.

TERRAPIN GEOTHERMICS is a privately owned, Edmonton
based geothermal energy company. Terrapin is developing and
commercializing an engine capable of extracting usable energy
from waste heat and geothermal brines.
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