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Energy Efficiency challenges and way forward
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Energy efficiency challenges in Data Center
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• Power
• HVAC
• Servers & Electronics
• Monitoring

Power HVAC

Servers & 
Electronics Monitoring

Components of Data Center:



Energy efficiency challenges in Data Center:
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Challenges :
• System working in team mode rather than in isolation
• Efficient and reliable operation
• Life cycle cost



Energy efficiency challenges in Data Center:
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Team Mode Operation between HVAC & Servers:
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Inefficiency of Top throw PAC vs Bottom throw PAC  

Team Mode Operation between HVAC & Servers:

Energy efficiency challenges in Data Center:
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Energy efficiency challenges in Data Center:

Different Airflow Directions in Racks:

Eradicating inefficiencies in Rack design:
• blanking plate
• cable closure 
• front to back isolation
• air flow direction 
• required server clearances
• filters cleaning
• rack spacing
• rack exhaust fan static pressure and air 
flow
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Energy efficiency challenges in Data Center:

Some Servers have supply air Intake and exhaust air out on the same side. 

So there are mixing of cold air and hot air found.

Slanted extension plates in front of exhausts to be put to divert the hot air to 
the top.

Intake and exhaust air port in the same side of server:
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Energy efficiency challenges in Data Center:

Hot Air bypass Gaps:
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Energy efficiency challenges in Data Center:

Server Intake Air 
Temperature:



Team Mode Operation between HVAC and power:

 HVAC
• DOL Start/ Soft Start
• Quick Start
• Efficient Part Load Operation
• Auto start
• Spare Capacity to meet power failure
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 Power
• MD
• DG Capacity
• UPS Capacity
• PF, Harmonics
• Change over Time
• Efficiency at variable load
• Auto Supply

Energy efficiency challenges in Data Center:
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Energy efficiency challenges in Data Center:



UPS Capacity
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Energy efficiency challenges in Data Center:
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Energy efficiency challenges in Data Center:

Team Mode Operation between HVAC and Automation:

Whether operation algorithm of server operation matches with HVAC.

Whether all variable operation for part load efficiency optimization is being carried out by BMS

Auto optimizing HVAC system performance using BMS data analysis & analytics
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Energy efficiency challenges in Data Center:
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Energy efficiency challenges in Data Center:

PUE Monitoring over time period::
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Way Forward for HVAC/ Rack

• Racks to be complete with isolation, in terms of front cold side isolation to back hot side isolation.
• Server fan should be having static pressure and filters for air filtration 
• Air IN/OUT in PAC to meet Air IN/OUT in RACK
• PAC Variable flow to meet rack load
• Part load thermal performance
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Way Forward for HVAC/ Rack
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The cold aisle provides cold air directly to the front of all the racks and hence to the servers, 
while the hot aisle receives the warm air discharged by the servers after completing its cooling 
purpose.

Way Forward for HVAC/ Rack
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Way Forward for HVAC/ Power

• HVAC system to have Auto/ Quick start
• Low ingress current
• Part Load Performance
• PAC Variable flow to meet rack load & turn down capabilities
• Thermal storage for power change over
• PF, Harmonics corrections
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• Adoption of UPS Tribus Technology Configuration
• Overhead DC bus bar power distribution
• DG Set power back up
• Motion sensor controlled lighting
• UPS with power factor as Unity 

Way Forward for HVAC/ Power
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Way Forward for HVAC/ Monitoring

• Share all operating data
• Variable flow to meet part load
• Quick/Auto start
• Computation of all consumptions and comparison with bench marking
• Fault prediction and indicative of maintenance requirement



Thank You for patience hearing


