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Current solution of data center cooling
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Dynamic Phase-change Cooling Technology - Architecture

ChillerTower Terminal
Tower

Pump

Terminal

Centralized Chilled Water System Dynamic Phase-change cooling System

Centralized, Integrated Distributed, Modularization 

Fialure Domain, Big Fialure Domain, Small

End to end efficiency, low

Cooling Pull down time, slow

End to end efficiency, High

Cooling Pull down time, quick
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Why phase change cooling system?
1. Oil free centrifugal compressor has very high efficiency especially at low pressure ratio operation and capacity modulation,
can gain lower PUE
2. Modular design and Distributed system, faster delivery and higher reliability
3. Oil free system, also no friction ,compressor has no performance degradation, and easier maintenance
4. Oil free system, easier to do piping between indoor and outdoor unit, in general just need to consider the convenient path to
do the piping

One of the most difficult issue we were encountered at beginning :
The system cannot operate at very low load due to it will be easy to cause compressor surge.
Surge is one characteristic of centrifugal compressor. Usually, will require the operating load not lower then 20% of full load. But
in many case for IT room at the beginning do not have enough load for the Unit. Considering this situation, we improve the
refrigeration system design details and control logic many times, according to mass testing in R&D testing room, finally the unit
is able to operate at the load lower then 10%(5%-10%) of full load.

Project Operation Case:

Case 1
Location: North of China
Cooling type: phase change cooling system
Condition:40/30(return and supply air temp.) 
Unit type: air cooled type outdoor + small fall wall indoor 
Efficiency: annual CLF<0.08

Case 2
Location: Malaysia
Cooling type: phase change cooling system
Condition:38/25(return and supply air temp.) 
Unit type: evaporative type outdoor + 

small fall wall indoor 
Efficiency: annual CLF<0.15    
testing CLF=0.166@27℃ wet bulb
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Why we start to do it?
PUE=1+PLF+CLF=1+Ppower/Pit + Pcooling/Pit
PLF≈0.06~0.08；
CLF≈1/COP → get more free cooling, get better end to end COP. What about the hot region?
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How we do it?
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Further More

Air cooling data center

Liquid cooling data center

Dynamic Phase-change Cooling System

Liquid 
Room

Liquid 
Cooing 
System

DPC system 
can support 
liquid cooling Combined Phase-change Tower 

① Increase liquid cooling data center’s 
cooling part efficiency.
② Better for heat recovery, Gas pump 
can become heat pump.
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