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Setting the scene
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Climate Neutral Datacenter Pact

• Demonstration of energy efficiency with 
measurable targets 

• Purchase of 100% CO2-free energy 
• Prioritize water conservation 
• Recycling and repair of servers 
• Looking for ways to recycle heat 
• Governance

PUE = one off the key KPI’s
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Where are we with PUE?

Source: Uptime Institute

Global average PUE
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EN 50600 – Energy Efficiency is a choice!

Best 
practises
Best practises
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EN 50600 – Energy Efficiency is a choice!
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Designed PUE (dPUE)

The energy efficiency of a data centre can be predicted at the 
design stage based on:

Scenario for growth or 
expectation of occupancy01

Timeline for increases and/
or decreases in energy 
consumption

02
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Stakeholders

Facilities/ Ops

DC Business 
Line

Clients

Sr Mgt

AHJ/ Gov

Finance

Public Opinion
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Scope for Today

PUE reduction by White space  
Airflow Management

EN50600 KPI set 
• PUE – Power Usage Effectiveness 
• WUE – Water Usage Effectiveness 
• ERF – Energy Reuse Factor 
• REF – Renewable Energy Factor 
• CUE – Carbon Usage Effectiveness 

PHOTO CREDIT: DCIMNEWS.FILES.WORDPRESS.COM
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Basic Strategy for Airflow Management

Design for the 
highest possible inlet 
temperature for your 

servers

Design for the lowest 
possible amount of 

airflow
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Basic Strategy for Airflow Management

Design for the 
highest possible inlet 
temperature for your 

servers

Separation of hot and cold air flows 
Uniform temperature in the datacenter 
• Better control irt SLA’s 
• Higher temperature differences (dT) for more 

efficiency of equipment

Higher Temperatures More Freecooling
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Basic Strategy for Airflow Management

Reduction of losses for air transport & high dT 
Less airflow required to cool the same IT load 
• Reduce air transport path length 
• Reduce air speed 
• Avoid leakage / recirculation

Less energy cost for fans

Design for the lowest 
possible amount of 

airflow (m3/h)

Additional benefit: 

Lower fan RPM is far 

less noise!
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Basic Strategy for Airflow Management

Basic Airflow 
Management

Big impact

Current	avg	market	
level	for	WS	airflow	

Mgt

Avg PUE

Advanced	airflow	mgt	is	not	
necesarily	expensive!!

• Basic hot and cold air separation 
• Basic Containment 

• Basic rack airflow management

Subtle impact Low PUE
Advanced Airflow 

Management

• Avoid last % of leakage/ recirculation 
• Fully optimized containment with flexibility 
• High end rack airflow management 
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Examples basic airflow management

Single row containment in a server 
room

Standard 19” – blind panels Datacenter cold aisle containment Vertical Exhaust ducts - Chimneys
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Advanced airflow management – Hot & Cold air separation barrier

Hot Aisle Cold Aisle

Potential recirculation through roof

Leakage under cabinets

Door LeakageDoor Leakage

Leakage between cabinets
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Advanced airflow management – In Cabinet

Foam seal instead of brushes

Optimized blanking panels

Inside cabinet-to-cabinet seal

Cabinet-to-floor seal

Outside cabinet-to-cabinet seal
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Advanced airflow management – In Cabinet
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Examples advanced airflow management
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Energy Efficiency vs Datacenter Load

Strive to achieve an 
IT-load independent 

PUE

• Use of modularity to achieve IT-load independent PUE 
• Can also be applied for white space airflow management! 
• Manage growth and change
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Results Example

Airflow Optimization project 
• 500 Cab Site 
• No containment – Rack Airflow mgt 
• The Netherlands 
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Results Example

Airflow Optimization Results 
• Applying containment & basic rack airflow management 
• 40% savings on cooling (free cooling) 
• pPUE from 1,34 -> 1,21 
• 5°C higher server inlet temperature 
• 3K higher dT

Before After
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You cannot manage what you cannot measure

• Demonstration of energy efficiency with 
measurable targets 

• Convert KPI (PUE) to measurement strategy 
• CFD/ Thermal imaging is not the same! 
• Use the standards at your benefit 
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You cannot manage what you cannot measure

Power measurement – Level 3 PUE Temperature measurement – Level 3 



AIRFLOW MANAGEMENT FOR THE WHITE SPACE 24

You cannot manage what you cannot measure
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Updates Standards
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Conclusion

• Pressure for further lowering of energy consumption is coming 
• White Space airflow management is a topic with impact  

– Energy cost reduction 
– DC management/control 

• It is not so hard/ expensive to do 
– Standards are there to help you 

• Measurement of your results is key to further success.  
– Certification might help you 

Continue to improve white space airflow management. 

We are there to help you!


