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1. INTRODUCTION

More than 12 TWha are consumedyearly by around 50 000 Data Centersin Germanyquantity

expectedto grow to 14 TWha by 2020 (Hintemann 2014). Information and Communication

Technology(ICT)Productshavea short lifetime (2-5 years),indicatingthat the energyconsumption
outside of the servicephaseis alsoof relevance Theamount of serversgrew by 28%for the period
20102014 (Hintemann 2015. Thisis accompaniedby the increasingmaterial intensity in data
centers,sothe materialdemandfor theseapplicationsrosein parallelto the energyconsumption

The aim of the researchis to increasethe material and the energy efficiency of data centers
through the developmentof a holisticassessmenbf the energy efficiency of data centersand the
conceptionand developmentof efficient technologies With these technologiesto be developed,
energysavingdor serverand storageapplicationscanreachhighlevels

3. DA TACENTERNERGYONSUMPTION

Energyconsumptionis consideredasenergyconsumedduring the usephase What do we know
about the greyenergy? Thereforethe material compositionand their cumulativeenergydemand
Is analysedand referred to casestudies

Figure 1 Analysis of the Temperature Distribution in a Data Center using Computational Fluid Dynamics

Figure2. Data CenteComponents TiekV: 99,991% availability (Herzog, 2016)
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2. STIENTIFIGND TECHNICAOBJIECTIVES

Establishment of a validation basis for the energy and material efficiency of
data centers

{ Surveyof energydemand,resourcestocksandresourceefficiencyin datacenters

{ Analysisof interactions and interdependenciesbetween raw materials and energy
efficiency

{ Cradleto-graveanalysiof the selectedequipmentandinstallations

{ Analysisof conceptsfor the cascadinguse of ICTdevicesin data processingto achieve
maximumenergyefficiency

{ Developmentof a systemfor a holistic evaluationof the energyefficiencyand of the raw
material efficiencyof datacenters

4. DATACENTERM ATERIAICOMPOSITION

MATERIAL WEIGHT OF METALS IN GERMAN
DATA CENTERS IN 2008, TONS
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Figure 4 Material Composition of Data Centers in Germany

Figure 3.Grinded Material from Server Components _ _
(Data from Fichter an#lintemann 2014
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5. EXPECTERESULTS

1. Catalogof criteria for material demand in the lifecycle of products for ICT devicesand
facilitiesin datacenters

2. Documentationof selectioncriteriafor specificlCTdevicesandfacilities

3. Selecteddocumentedcradleto-gravelifecycleanalysidor ICTdevicesandfacilities
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