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• OVH is a technology company : we build everything in house 

• Crazy bet in 2003 around water cooling 

• 350k servers using water cooling à Allowing us record PUE early on :<1.2 always and 

less than 1.07 in some DCs 

• OCP Water cooling groups just created  : Natural forum for us 

• Excited to share our experience in operating the largest known fleet of “commoditized” 

liquid cooled servers in the world

Caution : We innovate daily. Everything presented today dates back 2016 and before

Why are we here today ? 
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What  is  happening about  l iquid cool ing ? 

OVH not alone any more to bet 
on liquid cooling at industrial 
scale !!  
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2003-2018 :  the 100x Journey
From 3500 to 350 000 ser vers 



Laser cutting Servers assembly Racks assembly

Water-cooling systems Air-cooling systems Bench in racks for rapid connection in datacenters

OVH: An industrial model & Innovation
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OVH: From innovation to industrialisation
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OVH :  Innovat ion for  Freedom
A long histor y  of  innovat ion 
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OVH cool ing system

OVH racks thermal management

Water cooling:
Servers’ CPU dissipating 

70% of total heat load

Air cooling:
Equipment rather than CPU 
dissipating 30% of total heat load

Cooled using OVH water 
blocks

Cooled using OVH air 
cooling technology

Traditional CPU cooling OVH CPU water cooling
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OVH cool ing system
Hydraulic distribution

Due to water blocks high hydraulic performance:
• Low flow rates are needed 
• Cooling modules could handle up to 5,000 servers

OVH plug and 
play 6 m2 cooling 
module

OVH dry coolers

DC
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OVH: Cool ing Distr ibut ing Unit
Plastic  polyurethane 
flexible pipes

Cold 

Hot  

PVC collector

OVH cost effective and standardized 
cooling distribution module for a rack
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OVH: Water blocks evolut ion 

1st OVH water block
Welded reservoir 

2003

Water blocks evolution: main configurations

1st milled copper base with mini-channels
à Reduced congestion 

2008

Fittings elimination 
and cost reduction

2015

Enhanced sealing and 
clamping

2016

OVH water blocks development depended on:
Cover: geometry and material for efficient sealing and clamping

Copper base: thermal and hydraulic performance enhancement
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OVH :  Copper base enhancement

>200W @ 30°C 
water temperature

2017

150W @ 30°C 
water temperature

2016

120W @ 30°C 
water temperature

2014

100W @ 30°C 
water temperature

2014

60W @ 30°C 
water temperature

2003

80W @ 30°C 
water temperature

2008

Major challenges

Drill smallest diameter used is of 2mm to prevent any special 
machinery

Fabrication cost and time were improvement

Increase heat exchange 
surface and friction

Elimination of 
dead channels
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OVH: How to prevent leakage ? 

Fittings

Copper à ABS plastic cover

Fittings showed 2 issues:

• Fracture due to oxidation

• Sensible tightening 

Fittings were eliminated but: 

• Incompatibility of different 
cements with the ABS cover and 
plastic pipes à leakage

ABS plastic 
cover

ABS à Polyamide plastic cover

Enhanced clamping 

• Leakage was minimized

• Facility to standardize  

Polyamide plastic 
cover
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OVH: Water qual i ty  chal lenges 

Reducing the thermal and hydraulic 
performance of the water blocks 

à Performance could be reduced to 
0% in some cases 

• Open water tanks à fluid is exposed to light and air

• Missing of well water treatment + high temperatures 

Calcium and magnesium 
deposit and algae 

formation inside channels
Biofouling Carbonic algae due to 

heat excess 

Impacted copper surface     VS     Normal copper surface
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OVH: Water qual i ty  chal lenges 

Impact of water quality on the cooling distribution module
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OVH: Water qual i ty  chal lenges 
Water cooling challenges: water quality à precautions

Ultra violet lamps are installed 
on all water storage tanks

Metallic water storage tanks 
covers à changed to plastic

Softeners are added to system to 
assure water of low hardness

100 µm filters are added to 
the circuit
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OVH: Water qual i ty  chal lenges 

Without any modification of water 
physico-chemical properties

Water cooling challenges: water quality à actions

Filtration

Decomposition of algae, calcium 
and magnesium deposits

Corrective action using magnetic 
polarization showed +ve results: 

Residuals collected by the filter

Before

After

The complete recycling of water:

Injection of clean water and 
discharge of existing water without 

system disturbance 

Solution 1

Solution 2
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Why does this matter again? 

• T D P  p a r  x P U > 3 0 0  a n d  g r o w i n g
• 1 K W  p a r  U  i s  h e r e  
• L i q u i d  c o o l i n g  i s  n o t  a n  o p t i o n ,  i t  i s  a  m u s t  !
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CLOSING THOUGHTS 
• Very excited to join open compute

• Keen to help standardize common parts of water cooling systems

• We’ll focus on ACS (Advanced cooling Systems) working group

COME TO 

OUR SUMMIT




