Multi-scale Computations and Experimental Validations
for Thermal Management of Data Centers
Data centers currently consume nearly 3% of the generated electricity in the United States and
globally, of which 20%-50% is towards thermal management. With continuing growth of these
facilities, it is critical to insure their energy efficient thermal management. The computing
hardware in data centers must be efficiently cooled for reliability, while optimizing for minimal
energy consumption. Air cooling at the data center facility level continues to be widely used, even
as high performance liquid based chip cooling approaches emerge, and are integrated.
Characterizing and managing air flows in data centers to insure adequate cooling and energy
efficiency, in the presence of varying workloads is a key challenge. Integration of liquid cooling
technologies within data centers is also gaining significant interest. Computational techniques
play an important role in understanding the temperature distributions and hot spots within data
centers.
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This short course will present selected advances in data center thermal management. These
advances, primarily from the speakers' own research, will cover the following topics:
1. Issues in thermal management of data centers
2. Multiscale computation of data center cooling using commercial and in-house software
3. Multigrid acceleration of data center CFD
4. Parallel CFD computing using Graphics processing units (GPU)
5. Experiments and Machine Learning for Data center thermal management
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