








systems, data centers can effectively enhance 
their energy efficiency, reduce operational 
costs, and contribute to a more sustainable 
approach to cooling infrastructure.

Condair’s humidification systems for data centers 
offer scalability and flexibility, allowing for easy integration into 

existing infrastructure and accommodating future expansion needs.

2. Hot and Cold Air Aisles

Data centers can reduce operating costs and 
heat related process failures by using hot/cold 

This increased efficiency can be attributed to 
the utilization of larger fans and motors in air 
handler systems, which inherently offer greater 
energy efficiency. Additionally, air handlers 
can easily integrate variable frequency drives, 
allowing them to optimize efficiency during 
partial loads.

By implementing these advanced air handler 

Figure 2: Hot/cold aisle configurations within data centers.

Humidity management is essential for ensuring the stability and integrity of data storage media, such as 
magnetic tapes and hard disk drives.











The preceding example explains temperature 
reduction achievable using direct evaporative 
cooling based on a starting dry bulb 
temperature of 86°F (30°C) and a wet bulb 
temperature of 66°F (19°C).

Temperature drop achievable = 
(dry bulb – wet bulb) x (efficiency* of the 
media) 
*Assume efficiency of 90% 

86°F (30°C) - 66°F (19°C) x 0.9 = 18°F (-7.8°C)

Achievable temperature = dry bulb – 
temperature drop achievable 

86°F (30°C) - 18°F (-7.8°C) = 68°F (20°C) dry 
bulb/66°F (19°C) wet bulb  

Indirect Evaporative Cooling

The humidifier operates on the exhaust air. 
Before being expelled, the air is humidified and 
cooled, then passed through a heat recovery 
unit to transfer the cool thermal energy to 
the incoming air. This cools the incoming air 

Figure 6: Demonstrates the flow of fresh air, extracted 
air, exhaust air and supply air thorugh an indirect 

evaporative cooling system.

without adding any additional moisture.

Both the dry bulb and wet bulb temperatures 
are reduced. Indirect cooling solutions can 
be used when it is not desirable to add 
humidification to the air, or when outdoor 
air conditions are not favorable for direct 
evaporative cooling, eliminating the risk of 
pollutants. 

The following example explains temperature 
reduction achievable using indirect evaporative 
cooling based on a starting dry bulb temperature 
of 86°F (30°C) and a wet bulb temperature of 
66°F (19°C):

Maintaining consistent humidity levels within recommended ranges can contribute to energy efficiency by 
reducing the occurrence of equipment failures and the need for repairs.



Condair’s advanced technology and precise 
control capabilities enable accurate humidity regulation, 

creating a stable and controlled environment within data centers.

Humidification systems help mitigate the potential negative effects of low humidity, such as static electricity 
buildup and equipment malfunction.

Figure 7: Because moisture is not added to the supply 
air stream, the new dry bulb/wet bulb temperatures are 

found on the dry bulb gradient. 

Temperature drop achievable = 
(dry bulb – wet bulb) x (efficiency* of indirect 
module) 
*Assume efficiency of 70% 

86°F (30°C) - 66°F (19°C) x 0.7 = 14°F (-0°C)

Achievable temperature = dry bulb – 
temperature drop achievable 

86°F (30°C) - 14°F (-10°C) = 72°F (22.2°C) dry 
bulb/61.4°F (16.3°C) wet bulb  

Cycles of Concentration

Why do we need Cycles of 
Concentration?

Data centers have increasingly stringent 
mandates on water management. As 
beneficial as the adiabatic cooling effect 
can be for a large-scale facility, water 
consumption is still a concern. Optimizing 
cycles of concentration for the evaporative 
media system can reduce and optimize water 
waste.

What is a Cycle of Concentration?

As water circulates through the ME 
humidifier, water evaporates from the media 
leaving the media pad in contact with the 
dry oncoming air passing through it. During 
the evaporation process, only the water 
molecules evaporate into the oncoming 
airstream. The supply water contents, such 
as Magnesium and Calcium, remain on the 
evaporative media pads.

As the excess water circulating through the 
ME system passes through the media pads, 



Calcium and Magnesium contents increase 
in the recirculated water. Once the water 
is oversaturated with the minerals it will 
begin to precipitate onto the media. The 
precipitate is widely known in the industry 
as “scale build-up”. This build-up results in a 
drop of adiabatic cooling efficiency and an 
increased pressure drop across the media.

Water-waste vs. System Performance

Evidently, we want to keep Calcium and 
Magnesium levels in the water to a level low 
enough to not compromise system efficiency. 
To do so, a conductivity sensor detects the 
content of Calcium and Magnesium in the 
tank, drains the recirculated water and 
brings in fresh water, Ultimately bringing the 
mineral levels down. 

Clearly, there is a trade-off with system 
efficiency in the form of elevated water 
consumption. Keeping water consumption 
to lower levels can compromise system 
efficiency. With any trade-off situation, there 

exists an optimized solution that can meet 
both parameters.

Condair has the internal ability to analyze 
a comprehensive water quality test and 
optimize the ME cycle of concentration. This 
test measures parameters such as pH levels, 
temperature, hardness which allows Condair 
to estimate the rate of precipitation of scale 
build-up on the evaporative media pads.

Figure 8: The Condair MC Series consists of an 
evaporative module and hydraulic unit, which sits inside 

the AHU, and a control panel located outside.

Humidity control plays a crucial role in reducing the occurrence of electrostatic discharge (ESD) events that can 
damage sensitive electronic components.



Condair humidifiers for data centers help 
maintain optimal humidity levels, ensuring the reliable 

operation and performance of sensitive equipment.

Precisely controlling humidity levels in data centers aids in preventing issues such as corrosion and oxidation of 
sensitive equipment.

Figure 9: Demonstrates the movement of water through 
the MC Series humidification system.



Conclusion

Efficient cooling strategies are imperative 
in the data center industry to minimize 
energy consumption, enhance efficiency, 
and optimize cost savings. Among these 
strategies, evaporative cooling stands 
out as a highly effective solution. By 
harnessing the power of evaporation, data 
centers can achieve effective cooling while 
simultaneously reducing energy usage and 
associated expenses.

When considering the implementation of 
cooling strategies, it is crucial to assess 
the unique requirements and geographical 
considerations of each data center. This 
evaluation will enable the identification 
of the most suitable approach to achieve 
optimal results. At Condair, we provide 
flexible solutions tailored to meet your 
specific needs. Our offerings are designed 
to reduce your data center’s Power 
Usage Effectiveness (PUE) and offer rapid 
scalability, all while maintaining a low total 
cost of ownership (TCO).

Benefits of working with Condair 
on your Data Center Project

•	 Extensive expertise around the world with 
many data center operators

•	 Vast product variety to provide the perfect 
solution for individual requirements.

•	 Low-energy, high-volume humidification to 
control both costs and air quality.

•	 Customer service excellence: expert 
advice, design, supply, installation, 
commissioning, maintenance, and spares 
supply from a single supplier.

•	 Ability to provide innovative proven 
solutions

•	 Maintain ASHRAE recommended 
conditions, combat ESD, provide low cost 
cooling and humidity control

Solutions for Data Centers

Condair has a comprehensive range of 
humidification and evaporative cooling 
products to suit any data center’s 
environmental control system.

Proper humidification can help extend the lifespan of electronic devices by reducing the effects of static 
electricity on their components.



For existing data centers, ASHRAE 
recommends a humidity level of 41.9°F (5.5°C), 

dew point to 60% RH and an allowable range of 20-80% RH.

From an individual in-room steam humidifier 
to large in-duct evaporative systems, 
refurbishments of air handling units to newly 
constructed buildings or modular data centers, 
Condair has the technology and expertise to 
provide the ideal solution.

As the leading manufacturer of commercial/
industrial humidification systems for more 
than 70 years, Condair has the technology and 
application expertise to meet the needs of any 
application.

Contact us today to ensure you have the best 
humidification and cooling solutions for your 
data center.

Trusted Technology

Condair humidifiers and evaporative coolers 
are used in Data Centers around the world to 
provide humidity control, prevent electrostatic 
discharge nad offer high capacity, low-cost 
evaporative cooling. Some of the world’s 
largest brands put their trust in Condair 
humidification systems to help them fulfill 
their data centers’ environmental control 
strategies.

Condair offers specialized humidification systems designed specifically for data centers, addressing the unique 
humidity requirements of these facilities.

Our Data Center Clients:

•	 Amazon

•	 Bell Canada

•	 Digital Realty

•	 eBay

•	 Facebook

•	 Goldman Sachs

•	 Microsoft

•	 Ministry of Defence




