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FreeCool® - Evaporative Free Air Cooling Solution by 
Workspace Technology Ltd.

FreeCool® Evaporative Free Air Cooling is a low cost, low carbon
alternative to traditional DX or Chilled Water cooling solutions for server
room and data centre environments.

FreeCool® can be installed as new, or retrofitted within existing data
centres, fitting in with current hot and cold aisle configurations. This
solution will deliver <8Kw per rack when combined with FlexAisle®

aisle containment and airflow management systems.

Traditionally the percentage of energy costs associated with cooling
data centres is high. 
The deployment of FreeCool® delivers significant energy reductions for
data centre and server room cooling. The operating costs of Workspace
Technology’s FreeCool® evaporative free air cooling solutions are up to
90% less than other traditional air conditioning technologies.

In the past air economizer cooling solutions have been dismissed for
server room and data centre environments due to historical issues with
air quality and humidity control. Workspace Technology’s FreeCool®

challenges the barriers to air economizer cooling as a suitable
technology for server room and data centre environments.  

The barriers to air exchange have been removed as modern computing
equipment is much more robust with regards to both temperature and
humidity. 

Typical computer manufacturer environmental operating specifications
are 10ºC to 35ºC and 10% to 95% relative humidity. ASHREA* have
acknowledged the advances of modern computers and the need to
balance energy efficiency against system reliability. Recently published
ASHREA documents make recommendations for a server room
temperature range of 18ºC to 27ºC, it is recommended that humidity
levels are replaced with dew point.  

The use of high specification filters removes smaller particulates
associated with construction, traffic, industrial processes and other
pollutants. The resultant cleanliness of outdoor air from FreeCool®

is suitably appropriate for delivery within data centre environments.

data centre free air cooling technology
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FreeCool® Installation Benefits
FreeCool® evaporative free air cooling technology makes the use of
external air to cool server room and data centre equipment. Unlike
simple air economizers which require supplemental DX or Chilled water
cooling when external ambient temperatures exceed 21ºC the
FreeCool® system engages the evaporative cooling mechanism which
reduces external air temperature by simply passing the airflow through
wet filter pads.

FreeCool® deployment benefits include:-

� Reduced CO2 emissions

� Significantly reduced energy consumption and operating costs

� Supports existing cooling technologies

� Improved DCiE / PUE ** Efficiency Ratings

� Improved company “Green Credentials”

� Improved resilience with practical support by UPS systems.

� Flexible airflow configuration options

* ASHREA - American Society for Heating, Refrigeration and air-conditioning

** Data Centre Infrastructure Efficiency / Power Usage Effectiveness are industry

recognized standards for data centre room efficiency measurement introduced by the

Green Grid.



FreeCool Evaporative Free Air
Cooling Technology Overview
Workspace Technology’s FreeCool® evaporative free air
economizer technology delivers consistent equipment inlet
temperatures of 21ºC to 24ºC depending on client preferences.
The dew point temperatures simply do not become an issue due
to the practical working temperatures.

FreeCool® takes external air and passes it to the raised access floor
void via a ducting arrangement. Sensors located within the data centre
accurately measure the equipment “inlet” temperatures. To ensure
constant inlet temperatures are maintained the FreeCool® controller
generates air re-circulation from the hot aisle via a simple variable speed
fan arrangement.

When external ambient temperatures are above 21°C FreeCool®

engages the  evaporative cooling circuit to provide air which never
exceeds 22°C.

For maximum energy efficiency it is recommended that FreeCool® is
deployed in combination Workspace Technology’s FlexAisle® aisle
containment which eliminates the mixing of hot and cold airflows within
the Data Centre.  The separation of airflows will ensure that the
evaporative circuit is only engaged when absolutely required.

The example shown above is based on a Hot Aisle Return Plenum
configuration. Hot exhaust air is extracted via the ceiling plenum to
outside space.
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FreeCool® Airflow Schematic (with aisle containment)
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1 Fresh air is brought into the system though
primary filtration and wetted filter pads

2 Water detection provides additional
security

3 Filters remove airborne particles

4 Isolation damper is linked to fire system

5 Cool air is fed into void under raised floor

6 Temperature compliant air is fed into cold
aisle

7 Warm air from hot aisle is re-circulated to
heat incoming air when ambient
temperatures are below set point
temperature to maintain constant inlet
temperature.

8 Hot air is extracted and exhausted to
outside of building

FreeCool® Typical Airflow Schematic
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FreeCool® Practical installation

1 FreeCool® evaporative free air coolers
are externally fixed

2 N+1 systems provide system
redundancy levels

3 Existing CRAC systems can be retained

4 Air is supplied to the underside of the
raised floor.

5 Standby generators only have to support
10% of the electricity consumption of the
CRAC systems. Typically FreeCool®

systems can be maintained with UPS
support only.

6 UPS rooms are cooled with simple
ventilation systems utilising evaporative
cooling

7 FreeCool® units are linked to all fire
systems for controlled shut-downs. 

8 Typical room mounted FreeCool® unit.
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Principle of “Evaporative” 
Free Air Cooling
FreeCool® uses an evaporative heat exchange process to cool air.
This process takes advantage of the principle that “free” latent
heat is generated as a result of water evaporation. This
evaporative heat exchange system simply reduces the air
temperature as it passes through the water filter. When compared
to air-conditioning which uses mechanical refrigeration, the
operating cost of evaporative heat exchange can be up to 90%
less than traditional air conditioning.

Water is brought into the cooler from the mains water supply and is
pumped up to the top of the unit using a circulation pump. The water is
then dispersed over CELdek pads using a water distribution system
which allows the water to flow continually over the pad. 

The pads become saturated, air is drawn through the pads and the
water evaporates naturally causing the air to cool. 

The cool air is then filtered and ducted into the data centre by means 
of an axial fan. 

Temperatures Achievable 

The hotter the outside temperature and the lower the humidity, the
greater will be the cooling effect. On the hottest day in the UK up to
15°C of cooling can be achieved through this process. The air off
temperature of a FreeCool® in the UK is always below 23°C, thus
providing excellent cooling for data centre and server room
requirements. 

Why are Running Costs Less than Air Conditioning?

Why do we need to run an air conditioning system when the external
ambient temperature is suitable to cool computer equipment?. 
By simply bringing in external ambient air and extracting hot exhaust air
this will keep a server room computer equipment cool most of the year. 

The economics of using evaporative cooling are surprising to most
people. An 85% reduction in energy used compared to a conventional
air conditioning unit seems too good to be true. This is achieved
because in the UK it is cold most of the time. 

By using a control system to minimise energy usage of fans coupled
with evaporative cooling when outside air temperatures exceed 21ºC,
relatively low flow rates of air are required. 
The only significant energy use when FreeCool® is deployed is in the
fan for the air movement. Typically a 1KW evaporative cooling system
can manage a 20KW load in the UK. This cooling coefficient can not be
achieved with any current cooling technology.

FreeCool® Circulation System
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FreeCool® Cooling Energy
Performance
Like traditional Air Conditioning systems FreeCool® technology
will deliver constant equipment inlet temperatures at the agreed
set point.

The energy performance of FreeCool® technology is dependent upon
the temperature of the air and its relative humidity. Higher temperatures
give greater cooling. Low relative humidity also gives greater cooling. 

There are two operating modes of the FreeCool® system

Ventilation Mode   Fan Assisted Airflow Only

Cooling Mode    Evaporative Cooling plus Fan 
Assisted Airflow

When the ambient air temperature is under 21°C there is no requirement
to deploy the evaporative cooling process. During these periods which
in the UK are in excess of 80% of running time the energy consumption
equates to the sum of the low energy axial fans. Only when the ambient
air temperature exceeds 21°C is there any need to engage the
evaporative cooling circuit.

In the UK during a typical hot period the ambient temperature
approaches 30°C. This coincides with a Relative Humidity of under 50%.
As the air passes over the pads it will typically cool down to about 22°C.
There is less evaporative cooling in the night as the temperatures
reduce and the humidity rises. 

Amb. Relative Humidity

Temp 20% 30% 40% 50% 60% 70% 80%

20°C 12.0 13.0 14.5 15.5 16.5 17.5 18.5

25°C 16.0 17.0 18.5 20.0 21.0 22.0 23.0

30°C 19.5 21.0 22.5 24.0 25.0 26.5 28.0

35°C 23.0 25.0 26.5 28.5 30.0 31.5 32.5

Supply Air
Temperature
Achieved By
FreeCool®

Systems
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In cool conditions FreeCool® operates in ventilation mode and in hot
conditions in cooling mode. The FreeCool® control system will
automatically balance the fan speeds to ensure constant computer
equipment inlet temperatures relative to the external ambient.

FreeCool® Impact on Data Centre Efficiency.

Traditional cooling technology is a major contributor to data centre
infrastructure power overhead. The chart below shows typical examples,
very often even with energy efficient technology PUE figures of only 2.0
(DCiE 50%) can be achieved.

Typical PUE / DCiE Figures

The deployment of FreeCool® technology makes it possible for data
centre efficiency figures to achieve PUE ratings >1.25 (DCiE 80%) when
combined with additional energy saving technology e.g. passive aisle
containment and airflow management technology.

Typical Temperature Graph
for UK Installed System
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Table 1 – Comparison

of Energy Running

Costs for typical Data

Centre’s with different

efficiency ratings (10p

per KW/hr)

Table 2 – Comparison of CO2 with different efficiency ratings

Critical DCiE DCiE DCiE DCiE DCiE
Load 25% 50% 66% 80% 100%
kw PUE 4.0 PUE 2.0 PUE 1.5 PUE 1.25 PUE 1.0

10 £35,040 £17,520 £13,140 £10,950 £8,760

20 £70,080 £35,040 £26,280 £21,900 £17,520

25 £87,600 £43,800 £32,850 £27,375 £21,900

50 £175,200 £87,600 £65,700 £54,750 £43,800

100 £350,400 £175,200 £131,400 £109,500 £87,600

150 £525,600 £262,800 £197,100 £164,250 £131,400

200 £700,800 £350,400 £262,800 £219,000 £175,200

300 £1,051,200 £525,600 £394,200 £328,500 £262,800

500 £1,752,000 £876,000 £657,000 £547,500 £438,000

750 £2,628,000 £1,314,000 £985,500 £821,250 £657,000

1000 £3,504,000 £1,752,000 £1,314,000 £1,095,000 £876,000

Rate £ per KwH    0.1

Critical DCiE 25% DCiE 50% DCiE 66% DCiE 80% DCiE 100%
Load PUE 4.0 PUE 2.0 PUE 1.5 PUE 1.25 PUE 1.0
kw CO2 Tonnes CO2 Tonnes CO2 Tonnes CO2 Tonnes CO2 Tonnes

10 186 93 70 58 46

20 371 186 139 116 93

25 464 232 174 145 116

50 929 464 348 290 232

100 1,857 929 696 580 464

150 2,786 1,393 1,045 871 696

200 3,714 1,857 1,393 1,161 929

300 5,571 2,786 2,089 1,741 1,393

500 9,286 4,643 3,482 2,902 2,321

750 13,928 6,964 5,223 4,353 3,482

1000 18,571 9,286 6,964 5,804 4,643

Kw to CO2 Kw Conversion   0.00053
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Design and Installation Services

FreeCool® solutions should be installed as part of an integrated

approach to data centre cooling and airflow management. When

combined with energy efficient room layouts, aisle containment and

airflow management techniques Workspace Technology designers can

achieved industry leading room energy efficiency figures. (PUE  <1.25) 

Workspace Technology provides a complete turnkey installation service

including all building and duct works. Where existing AC systems are in

place we will provide reconfiguration services to maximize data centre

energy reduction.

Airflow Volume 3m3 per second

Equivalent 30Kw without aisle containment
NetSensible Cooling <40Kw with aisle containment systems

Maximum Input Power 2Kw

Cooling Coefficiency Minimum Cooling Coefficiency 15.  
Performance Maximum CoolinG Coefficiency <30 

further improvements when combined 
with aisle containment systems.

Operating Weight 120Kg

Dimensions Height 1700mm, Width 1100mm,
Depth 1100mm

FreeCool® System Specifications



Workspace Technology welcomes this opportunity to connect with you as a
valued customer. We would like to share our vision and expertise through a
partnership approach. Our ability to deliver integrated, scalable, energy efficient
solutions has made us the preferred choice for many public sector and
commercial businesses today.

Operating throughout the UK, Workspace Technology offers clients an
enthusiastic and refreshing approach, combined with teamwork that takes
performance and service to new levels of excellence.

Further details of Workspace Technology’s products and services can be found
at www.workspace-technology.com. 

The value that Workspace Technology can deliver to the
customer experience is our complete understanding of the
infrastructure solutions market, its products and services.
By engaging with you and taking the time to understand your
business and performance related issues, Workspace Technology
is able to effectively address the demands of your business.

Approved “Endorser” EU “Code of
Conduct on Data Centre Efficiency”

Workspace Technology’s “Commitment to help clients
reduce their carbon footprint through the deployment
of energy efficient technology and design”.

APC Elite Partner
Data Centre Certified

Technology House, 5 Emmanuel Court, 
Reddicroft, Sutton Coldfield, 
West Midlands B72 1TJ.

Tel : 0121 354 4894
Fax: 0121 354 6447

email : sales@workspace-technology.com
www.workspace-technology.com

Creating an effective workspace environment

About Workspace Technology


