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Pushing the boundary conditions of
data centers facilitates innovative
circular economy approaches

Leonie Banzer, Cloud&Heat Technologies GmbH

Co-authors: Dr Andreas Hantsch, Conrad Wachter, Anne Weisemann, Dr Jens Struckmeier




Motivation: Energy to Data, Data to...
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Potential: Energy to Data, Data to Water
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Direct Hot Liquid Cooling (DHLC)

Air-cooled Liquid-cooled

* DHLC captures server waste heat directly in the server [4], [5]
* DHLC with server virtualization and smart load-balancing for circular economy concepts [4], [5]

[4] https://gitlab.com/rak-n-rok/krake, downloaded on 23rd of July 2021
[5] Hantsch, A. Energieeffizienz durch softwaregefiihrtes Lastmanagement in verteilten Rechenzentren, Bitkom AK
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Simulation & Experiments
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* Annual simulations with hourly time step and statistically
significant experiments [6]

[6] Bronstein, I. N.; Semendjajew, K. A.; Musiol, G. & Miihlig, H. Taschenbuch der Mathematik, Frankfurt: Harri Deutsch, 2001 -
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#1 Result: Strong relation between ERF and
heat capture rate for Stockholm (Fig. 1)
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Fig.1 Energy Reusage Factor depending upon Heat Capture Rate for cold (Stockholm,
Sweden) and hot climate (Dubai, United Arab Emirates).
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=1 #2 Result: Trend, outlet temperatures between
43 °C and 72 °C (Fig. 2), High degree of dispersion
in data in multi-CPU/GPU systems
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Fig.2 Coolant outlet temperature depending upon chip temperature for various servers.
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#3 Result: High ERF values world-wide for a

Cloud&Heat DC (Fig. 3)

Fig.3 Energy reuse factor of a Tier Ill Cloud&Heat DC.
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Summary& Outlook
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