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Leibniz

Research 2| universitat - eimagsion
- Substance Data 4 ] Hannover N e
* Energy Converters
Magnetocaloric ’““"m"i !lll —>-
* Heat and Mass Transfer h:mll
Geothermal Thermosyphons

*  Thermodynamics of
Complex Systems

Teaching

Winter semester

* Thermodynamics | for Mechanical Engineering
* Thermodynamics of Mixtures

:
* Numerical Heat Transfer

* Practice of Energy and Process Engineering
* Cryogenic and Bio-Refrigeration (IMP)

Summer semester

* Thermodynamics Il for Mechanical Engineering
Heat Transfer Il (Boiling and Condensation)
Fuel Cells and Fuel Cell Systems

Thermal Separation Technology
Thermodynamics of Chemical Processes

[2] HARTMANN, Frank ; BEHREND, Ralph ; HANTSCH, Andreas ; GRAB, Thomas ; GRosS, Ulrich: Numerical

investigation of the performance of a partially wetted geothermal thermosyphon at various power

demand schemes. In: Geothermics 55 (2015), S. 99-107

[1] Wikipedia
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CO, driven Geothermal Thermosyphon (400m)

What? Why?

* Probe as one closed pipe * Intense heat transfer due to phase change
+ Saturated working fluid (CO,) * No pumps due to natural circulation

« Heat transfer through phase change * Possible within water protection areas

High extraction rate for urban application

Condensator

2 | =) Research topics
Ceo, - Maximal heat flow

«  Optimal filling rate
- Validation data for Simulation
» Plain pipe or helically corrugated pipe

400m
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Test rig: Calculations:
for a helically corrugated DN 80 pipe for a helically corrugated DN 80 pipe

Study of: Flooding limit by IMURA for a CO, temperature of 0°C

+ Different Applicators for the CO, Flow .
PP _ 2 E Qmax,(0°C) = 24 [kW]
* Flow patterns within the probe by .

using an endoscopic camera and Lonin,o°c) = .Qmax

denta floss dEarth

=400 [m]
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Installation of the: Installation of the:
Helically corrugated DN 80 pipe Plain pipe DN 100

¥

H YR Probe dimensions:
L piain: 368 m
Leorr - 384 m
Vpiain’ 3,77 m3
Veon: 3,32 m3

Filling:

mC02, pIain: 642 kg
mC02, corr.: 921 kg
hPooI, plain: 9m
hPooI, corr.: 79 m

Location:
Nienburg (Weser)
Lower Saxony

Installation in pieces per 10m
Screwing together and welding necessary
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Performance data of the Heat Pump (helically corrugated pipe)

Run: Nienburg, corrugated (GT1), 04. June 2015
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CO,;, =12,5°C-3,5°C To improve the CO, thermosyphon as a heat
H,O,, = 50°C source for heat pumps a fundamental

understanding of the heat and mass transfer
in the probe is necessary!
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Temperature profile with and without CO,

Run: Nienburg, GT1 and GT2, 04. June 2015
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Starting process

Run: Nienburg, corrugated pipe (GT1), 04. June 2015
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Starting process

Run: Nienburg, plain pipe (GT2), 04. June 2015
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Starting process

) ) Speed of film line
01 Run: Nienburg, corrugated pipe (GT1), 04. June 2015
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Further investigation of

= There is a natural circulation while non- the pool surface behavior

operating HP

» The temperature profile in the probe
depends on the pressure in the probe

» The pool surface is detectable

= The pool surface is moving while the Effect of the filling level

starting process
» The speed of the film line is detectable

» The film line is moving faster in the
plain pipe Simulation of the

starting process
(unsteady)
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