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To talk to one of our consultants about how COOL-PHASE could benefit your building.

Non-domestic buildings produce nearly 20%  
of the UK’s carbon emissions. 

We believe that our technology 
can make at least a 20% reduction 

towards minimising these 
emissions

while providing a perfect environment for occupants.  
This is Monodraught’s 2020 policy!
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COOL-PHASE®

Low Running Costs
The system has low servicing, 
maintenance and energy costs, 
combined with a long life that provides 
an impressive payback on the capital 
cost of the system and enables building 
owners and occupants to significantly 
reduce their carbon footprint.

Energy and Carbon 
Saving

The COOL-PHASE system uses  
an energy efficient variable 
speed fan with no compressors, 
pumps or other energy intensive 
components. A 5A single phase 
mains supply is all that is 
required. 

Healthy and Productive

The COOL-PHASE system 
creates a healthy and productive 
environment by monitoring 
internal air quality and ensuring 
there is a supply of fresh air.

Modular Design
The COOL-PHASE system can be 
installed in modular spaces or large 
open plan offices, above a false ceiling 
or suspended below to suit a range of 
environments. It can also be installed 
and integrated with new or existing 
mechanical ventilation and cooling 
schemes to offer local decentralised 
ventilation whilst taking over some of the 
cooling duty, thus improving air quality 
and lowering running costs.

The COOL-PHASE system 
is able to reliably meet 
requirements for thermal 
comfort, energy efficiency, 
and ventilation, even in the 
toughest of scenarios

No External Units
COOL-PHASE does not require any 
external units. This makes COOL-PHASE 
particularly suitable in applications 
where access to outside space or 
planning constraints are an issue and 
has a positive impact in terms of external 
acoustics.

No Refrigerants

The COOL-PHASE system 
does not use the coolants 
often found in conventional 
cooling approaches. Therefore 
regulations controlling the use 
and disposal of refrigerants do 
not apply to COOL-PHASE.

Provides customers with the 
reassurance that they have a long 
term solution to their cooling and 

ventilation needs

20 YEAR
DESIGN LIFE

5 YEAR
WARRANTY

Why Choose COOL-PHASE?
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COOL-PHASE Applications

The COOL-PHASE system can be installed in all Commercial sectors; new buildings or retrofit to existing ones, from small modular areas to large open plan rooms. The system 
can be suspended below a ceiling (a floor to ceiling height of 2.6 m or greater is recommended for the Fascia System), within a false ceiling void, or to an exposed void where the 
unit and duct work is supplied in a matte black finish.

Offices
The COOL-PHASE system has been designed 
to meet the requirements of clients who wish 
to have a greater level of control over internal 
temperatures than is achievable with other low 
energy approaches, but without the high energy 
and maintenance costs of conventional cooling 
solutions. 

Retail
Retailers are under increasing demand to slash 
their energy consumption and COOL-PHASE 
has been shown to make significant savings 
compared to conventional cooling approaches.

Corporate
The COOL-PHASE system can operate on its own 
to provide thermal comfort conditions or can 
operate alongside conventional cooling systems 
to provide a fine level of climate control that even 
the most demanding client might expect, but still 
radically reduce running costs. 

Education
Each COOL-PHASE system includes CO2 monitoring 
as standard and can accurately control the level 
of fresh air within classrooms to provide the ideal 
teaching environment. The system is capable of 
meeting the requirements of BB101 and Priority 
School Building Programme (PSBP) even in tough 
areas, such as an IT classroom.
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COOL-PHASE Projects

Bournemouth University
Bournemouth

The Science Lecture Room at Bournemouth 
University was fitted with two COOL-PHASE 
units, discreetly positioned within the ceiling 
void to provide Natural Cooling within the 
room.

The Monodraught COOL-PHASE system 
has shown that it meets the design criteria 
and specification that the client requested. 
A requirement for fresh air and to ensure 
that CO2 levels remain within acceptable 
boundaries. The solution has also been shown 
to meet the overheating criteria, keeping 
temperatures within an acceptable level. This 
has been achieved with very low energy use 
and equally low running costs.

Conclusion

With the impressive results the COOL-PHASE 
produced, SHU subsequently specified 6 further 
systems for two new retro fit projects, and is talking 
to consultants about the feasibility of specifying 
COOL-PHASE for a planned new-build contract. 

Lee adds:
‘‘The COOL-PHASE units are 
performing extremely well at this 
early stage, and I believe we’re 
reaping the rewards of being 
early adopters of this technology. 
I would have no hesitation about 
specifying COOL-PHASE again’’

Anglia Ruskin University 
Cambridge

In January 2013 a computer room used by the 
Faculty of Science and Technology at Anglia 
Ruskin University in Cambridge had its aging 
air conditioning system replaced with two 
COOL- PHASE systems. 

‘I am very excited by this technology 
and the opportunity to improve 
student comfort without increasing 
the energy burden to Anglia Ruskin’

- Andy Lefley, Assistant Director of Building 
Services, Estates & Facilities.

The installed COOL-PHASE system complies with 
the overheating and air quality criteria, keeping 
temperatures and CO2 concentrations within 
acceptable levels. This has been achieved with 
very low energy usage and equally low running 
and maintenance costs.

Sheffield Hallam University
Sheffield

A 90 person teaching room, situated on the Sheffield Hallam University campus, was causing problems 
for its occupants. Due to the room being on the tenth floor, the windows were restricted to a minuscule 
opening of only 100 mm. This lack of Natural Ventilation caused CO2 levels to peak at over 2000 ppm, 
and an average temperature of 25°C to be recorded, even in the winter months.

Lee Allen, SHU’s building services engineer, discovered Mondraught’s COOL-PHASE system whilst 
investigating ventilation options for the room. As COOL-PHASE was a new technology, Lee originally 
thought it would be too expensive. However, when contacting Monodraught, he was surprised to see 
the price quoted was less than the combined ventilation and cooling option he had found earlier. This, 
combined with the superior life-cycle and lower running costs, led to the COOL-PHASE system being 
installed and operational in time for the spring and summer terms.

Results

With the space functioning again as a teaching 
room, it was then monitored with impressive 
results, explains Lee: ‘‘We monitored through 
the late March warm spell and recorded a 
room temperature peak of 23°C when outside 
temperatures were hovering around 21°C. We were 
very impressed with this performance compared 
to the 25°C internal room temperatures we were 
experiencing in the 5°C external temperatures of 
November!’’ 

‘‘The COOL-PHASE system also surpassed the 
CO2 level target of an average of 1000 ppm by 
maintaining these levels at around 600 ppm. In 
a room that our booking system shows was used 
consistently between 9.00 am and 5.00 pm, 
that’s pretty impressive!’’ 
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COOL-PHASE is an award winning, 

low energy, Natural Cooling and 

Ventilation system that creates a 

comfortable, fresh and healthy indoor 

environment that can significantly 

reduce the running costs of buildings

Exposed Void
For exposed structure or open plenum applications,  
COOL-PHASE can be installed in a more subtle 
fashion to the “Fascia” model. Fascia’s and grilles 
are replaced by two 90° down turns and 4 way 
diffusers to allow the system to sit unnoticed in a 
plenum. 

Suspended Ceiling
COOL-PHASE can be installed above 
suspended ceilings with a void of at least 
450 mm to completely conceal the unit. Air 
is cooled and distributed via ceiling diffusers 
to provide cool, fresh air to the area below. 
The system can be installed flush to the slab 
or suspended from larger voids. 

Fascia
In applications where COOL-PHASE is on display, 
the system is fitted with covering fascia panels 
and high quality grilles to give COOL-PHASE a 
smooth, contemporary aesthetic. The system 
can also include an optional LED “shadow gap” 
lighting feature to display the charge of the system 
throughout the day. 

What is COOL-PHASE?

Modular Thermal Battery
The thermal batteries form a modular heat exchanger. 
This allows heat to be transferred from the air to the 
thermal batteries, or vice versa. The thermal battery 
module has no moving parts and does not require any 
power, therefore, they are highly reliable, have a long 
life, and require minimal maintenance.

Diffusers and Fascia
Air diffusers are built into the units to ensure air 
can circulate around the room evenly and prevent 
uncomfortable draughts.

Air Handling Unit (AHU)
The AHU contains an energy efficient EC fan, 
control, actuator, intelligent control systems and 
sensors. The control system monitors indoor air 
quality, temperatures both inside and outside, 
and humidity levels. The AHU controls the flow of 
air into the building, and how energy is released 
or stored by the thermal batteries.

Recirculation Module
A G4 filter is positioned to remove particles from 
the incoming external air and recirculated air. 
Volume control dampers manage the proportions 
of fresh and recirculated air to maintain the 
optimal internal environment. Pressure sensors 
indicate when dirty filter media needs to be 
cleaned or replaced.

Duct
An acoustic insulated duct connects the  
COOL-PHASE system to the outside air.

User Interface
Contains room temperature and CO2 sensor and 
user Controls.

Exhaust Grille
An outlet for air to leave the space is required.

How are the COOL-PHASE units displayed?

Key Features
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Recirculation & Cooling
A. Operation: This strategy is used when the temperature outside is higher
than inside, the unit re-circulates air from within the room and passes it
over the Thermal Batteries to provide cooling. A proportion of air is drawn
from outside to maintain ventilation levels, a CO2 sensor and pre-set level
determines the minimal amount of ventilation to be provided.
B. Recirculation: Internal air is recirculated from within the room and
passed through the thermal batteries to provide cooling. A proportion of 
air is drawn from outside to maintain ventilation levels, a CO2 sensor and 
pre-set level determines the minimal amount of ventilation to be provided.

Heat Recovery
In winter, the COOL-PHASE system works in reverse, trapping waste heat 
and using it to warm up cool fresh air entering the building. Whenever the 
internal temperature exceeds a pre-set level, or at the end of the day when 
the space is unoccupied, warm air from inside the space is passed through 
the Thermal Batteries to charge them. When ventilation is required, cool air 
from outside is drawn in; this cooler air can be mixed with recirculated room 
air and passed through the heater batteries, warming the air entering the 
space and reducing the load on the heating system.

Outside Air Ventilation & Cooling
A. Operation: This is used when the temperature differential between inside 
and outside air is insufficient to cool the space but the outside temperature
is still lower than the temperature within the room. Air is passed from
outside over the Thermal Batteries to drop the temperature of the air and
cool the room sufficiently.
B. External Air: External air is passed from outside over the thermal
batteries to drop the temperature of the air and cool the room sufficiently.

Operation Modes Controls
During daytime the COOL-PHASE system monitors indoor and outdoor temperatures, internal CO2 
levels and humidity. As temperatures and CO2 levels rise in the room through the day the systems will 
automatically ventilate the space.

Cooling Modes

Should the temperature in the room exceed a pre-set level, the system will provide cooling to meet the 
requirements of the space, varying the damper positions and fan speed:

Ventilation
Should the CO2 levels within the space rise above a pre-set level, the system 
will open the external damper and vary the fan speed until the desired CO2  
levels are achieved, providing ventilation proportional to the requirements of 
the space. Should the outside air temperature be low enough to overcome 
any overheating in the room this method can also be utilised as a cooling 
method. By bypassing the Thermal Batteries the loading on the fan and 
preserves the cooling capacity of the Thermal Batteries for when it is most 
needed.

COOL-PHASE wall controllers are designed to be mounted within a zone and control up to 4  
COOL-PHASE units, in a primary and secondary arrangement. Two version of the COOL-PHASE wall 
controller are available. Both wall controllers house a temperature and CO2 sensor allowing them to 
monitor the room temperature and CO2 levels and both controllers enable the user to control the fan 
speed and turn off the fan. 

Oval Controller
The Oval Controller is designed to be discrete and easy to use. It allows a user to adjust the fan speed 
and turn the system from back to automatic mode or Off.

High Button: Will assess 
the ability for cooling and if 

further cooling is possible will 
run the fans at higher speeds 

for maximum cooling and 
ventilation. After 1 hour, the 

system reverts back to the 
automatic mode.

Medium (Auto) Button: 
Returns the system to 

automatic mode. The system 
automatically adjusts speed 

depending on CO2 and 
temperature levels.

Low Button: Runs the fans 
at lower speeds for quieter 
operation. After 1 hour, the 
system reverts back to the 

automatic mode. 

CO2 Sensor: It is used to 
update the system with 
the current CO2 level 
within the room once per 
second.

Temperature Sensor: It is used to update the 
system with the current room temperature 
once per second.

Auto Button: Places 
the system back into 
automatic if the off 
button has been pressed.

Off Button: Places the 
system into a dormant 
(off) mode for a period 
of 1 hour. After the 1 
hour period, the system 
reverts back to the 
automatic mode.

Touchscreen LCD Controller

The COOL-PHASE Touchscreen LCD Wall Controller is 
a high quality architectural interface that provides a 
graphical insight into the operation of the COOL-PHASE 
natural cooling and ventilation system. Through the 
touchscreen interface, a user can adjust settings, explore 
how COOL-PHASE works and find out how COOL- PHASE 
is operating. The graphical information allows users 
to better understand the COOL-PHASE operation and 
making known what is potentially hidden above a 
suspended ceiling. 

Designed to be recess mounted for a flush finish and 
minimal intrusion into the room, the Touchscreen Wall 
Controller is finished with a brushed aluminium fascia 
and requires a minimum void of 40 mm. 
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How Does COOL-PHASE Work?

The effect of adding thermal mass to a building is 
a well understood principle, effectively increasing 
the time that it takes heat gains to raise the 
temperature of the building. When combined 
with measures to control internal and external 
heat loading, it can be a very effective method 
of ensuring that the building meets requirements 
for thermal comfort. 

However during a period of hot weather, 
temperatures will invariably rise over time, as 
there is no method of actively dissipating the build 
up of heat. Therefore the effect of adding thermal 
mass can diminish over a warm spell. Although 
the building takes longer to heat up during the 
day, it will also take longer to cool down at night 
time and therefore not all of that heat may be 
dissipated by the following day. 

Unlike passive applications where thermal mass 
is simply added to a building, the COOL-PHASE 
system is able to intelligently control how energy 
is stored and released from the thermal store, 
by using a heat exchanger and mechanical 
ventilation. The heat built up during the day can 

therefore be released at night and the thermal 
energy store recharged.

When this is combined with the effects of free 
cooling and night time ventilation, the result is a 
system that can reliably maintain temperatures 
within comfort zones while radically reducing 
energy consumption by as much as 90% 
compared to a conventional cooling system. 

Monodraught has an extensive knowledge of how 
Phase Change Materials (PCMs) can be utilised 
within buildings. Since the process of changing 
phase and getting energy in and out of PCMs 
is complex and requires a carefully controlled 
heat exchange process, simply trying an off the 
shelf PCM such as ceiling tiles combined with 
natural or mechanical ventilation often results in 
a system that fails to perform as expected. The  
COOL-PHASE system has therefore been designed 
from the ground up to maximise performance 
of the PCM by utilising a self contained heat 
exchanger, bespoke control system and Air 
Handling Unit.
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System Performance
The graph shows the performance of the system 
in a simplified model. The black line shows the 
external temperature varying between 14°C at 
night, and 28°C during the day. The temperature 
in the building, with no cooling or heating, is shown 
by the pink line and peaks around 30°C

The blue line shows the temperature within the 
same space with COOL-PHASE installed, showing 
a significant reduction in the peak temperatures. 
The COOL-PHASE system is not designed to match 
the outright performance of the Air Conditioning 
(AC) system, which is typically specified to maintain 
a temperature of 23°C, however it has resulted in 
an 80 to 90% improvement in temperature for 10% 
of the AC system. When fine levels of temperature 
control are required, the COOL-PHASE system can 
be used alongside a conventional cooling solution 
to reduce the overall energy usage.

Intelligent Thermal Mass

Buildings with a high thermal mass, such as a 
buildings with thick brick walls, takes longer to 
heat up but also to cool down.

Buildings with a low thermal mass, such as a glass 
buildings, will heat up quickly. COOL-PHASE adds 
thermal mass to buildings which is intelligently 
controlled to maximise performance.

How Does it Work?
The COOL-PHASE system monitors indoor and outdoor temperatures, internal CO2 levels and humidity 
and automatically ventilates the space via the means of an intelligently controlled Air Handling Unit 
to actively ventilate and cool or heat the building to create a comfortable environment. 

The system uses the concept of a ‘Thermal Battery’ to capture and store heat and cooling energy. 
The Thermal Batteries use the latent heat property of a Phase Change Material (PCM) to store large 
amounts of energy. This PCM changes phase at room temperature and is charged and discharged by 
passing air through its thermal batteries releasing the stored energy when it is required. 

Comfort Cooling 
In the UK, even in the summer, there is a 10 to 15 ºC temperature difference between day and 
night time; this is known as the diurnal cycle. When the room is unoccupied at night, cool outside 
air is passed through the Thermal Batteries recharging them and dissipating the heat built up 
during the previous day. The system will alter the charge rate and length of charge depending on the 
temperature of the outside air, switching off when the Thermal Batteries reach the full capacity. This 
process also has the effect of cooling the fabric of the building down; increasing the cooling effect 
for the following day. This store of energy can then be called upon the next day to provide cooling to 
the space if required. 

The total cooling provided by a system is a combination of the use of the thermal energy stored within 
the unit, the effects of free cooling, and night time ventilation.
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Precise Temperature Control
The COOL-PHASE Hybrid system allows for more 
precise room temperature control as it will have 
the capacity required to achieve a set point 
temperature with consistency. 

Why Choose COOL-PHASE Hybrid?

Capacity to Achieve Set Point Temperature 
with Consistency
In cooling mode, the thermal batteries are 
usually charged during the night when the 
temperature drops. However, during certain 
times in the summer period, the temperature at 
night, especially around relatively warm buildings, 
cannot drop below a certain point and allow for 
the batteries to be charged. In such cases, the 
COOL-PHASE Hybrid can utilise the heat pump to 
charge the thermal batteries, by allowing cold air 
to pass through the system. 

Charging of the Thermal Batteries when 
External Conditions Will Not Allow

If the inside of the building is not warm enough 
to provide enough heat to the batteries, the heat 
pump can supply air to the thermal batteries in 
order to fully charge them.

Provides Direct Heating or Cooling when 
the Thermal Batteries Run Out of Capacity
In the case that the thermal batteries run out of 
capacity, the new system will have the capability 
to cool or heat the room directly by supplying air at 
the required temperature.

Reduce the Number of COOL-PHASE Units 
Required for an Application
The new system will allow the amount of  
COOL-PHASE units required for a given application 
to be reduced.

COOL-PHASE Hybrid

Support of Multiple COOL-PHASE Systems

Capability of supporting multiple COOL-PHASE 
Hybrid systems with one heat pump (Depending 
on heat pump capacity: 5kW-7kW).

What is Cool-phase Hybrid? 
COOL-PHASE Hybrid is an innovative enhancement that links high efficiency air to water heat pumps 
with our natural cooling phase change material system through the use of a duct mounted Wet Coil Heat 
Exchanger and Heat Pump arrangement. 

Passive and natural design strategies are designed to take in to account; the buildings properties, the 
local weather conditions and the internal loadings such as electrical lighting and occupancy levels. 
When the weather is particularly hot, these design solutions may provide elevated temperatures above 
set point limits such as 24°C. COOL-PHASE Hybrid is ideal for clients seeking a low energy solution that 
will provide such fine tolerance of set point control and has the ability to maintain a tolerance of 2°C 
from a set point.

The COOL-PHASE Hybrid system firstly guarantees night time charge of the thermal batteries during peak 
summer periods but also provides top up cooling during the day. This integration of low energy cooling 
technologies ensures optimum efficiencies, reduces the buildings carbon footprint and maintains tight 
set point control. 
How does COOL-PHASE Hybrid work? 
Monodraught's COOL-PHASE Hybrid is closely based upon the standard COOL-PHASE system but with the 
addition of a duct mounted Wet Coil Heat Exchanger and Heat Pump arrangement it is able to call upon 
additional heating or cooling at an instance creating a system of optimal efficiency and effectiveness. 
The Wet Coil Heat Exchanger is designed and optimised for this specific application and is possible to 
retro fit and fit at system installation.  The heat pump can therefore channel chilled or hot water to the 
Wet Coil Heat Exchanger and by working in conjunction with the COOL-PHASE’s existing recirculation 
unit, allows air to be supplied to the room or to charge the thermal batteries (PCM), depending on the 
requirements. 

Each COOL-PHASE Hybrid system can provide an additional cooling capacity of 4kW and additional 
heating capacity of 9kW, however these parameters can vary depending on the system design. 

In most cases COOL-PHASE Hybrid has the ability to control the wet circuit directly. This includes the 
activation of the Heat Pump, switching between heating and cooling modes and the activation of 
individual actuated coil valve. It is therefore usually recommendation that the COOL-PHASE systems 
be allowed to monitor the CO2 levels along with the internal and external temperatures, negating the 
requirement of additional thermostatic controls. However, should it be preferred the system is also able 
to communicate with a BMS (or similar) system.
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How Does COOL-PHASE Hybrid Work? COOL-PHASE System Specification

Performance Specification:

• Normal ventilation rate (occupied hours):
between 0.1 to 0.28 m³/s.

• Maximum ventilation rate (recharge mode):
0.30 m³/s.

• Thermal energy storage: 8 kWh dependant on
model.

System requirements:

• Ventilation requirements: connection to clean
outside air source, inlet to be positioned away
from sources of pollution and heating, eg.
Kitchen exhaust.

• Inlet: roof cowl or weather louvre. Standard
Grille Size: 500 mm x 300 mm.

• Filtration: G4 bag filter.
• Minimum supply duct size: 500 mm x 150

mm.
• Exhaust: internal or external grille specified to

suit.

Installation requirements:

• Recommended minimum floor to ceiling 
height: 2.6 m (Fascia).

• Minimum ceiling void (if mounting within void): 
450 mm (Suspended Ceiling).

• Weight: 215 kg to 380 kg dependant on 
model. 

Controls and user interface:

• Wall mounted user controls with room
temperature, humidity and CO2 sensors.

• COOL-PHASE control system including
temperature and humidity sensors.

Wiring requirements:

• Single phase mains with switched 3A fuse
spur supply, positioned within 1 m from AHU
footprint.

• CAT 5E network cable between unit and user
interface.

Optional Connectivity:

• The BACnet module allows a COOL-PHASE
system to be installed on to a BACnet
network, requiring an RJ45 ethernet
connection (by others) from the central
BACnet gateway to the AHU of the
COOL-PHASE unit.

• The following information is available for
display over BACnet: Room temperature,
Room CO2 level, COOL-PHASE operation mode,
External/Duct air temperature, Fault indication, 
COOL-PHASE charge status and Filter status.

Benefits:

• No external noise
• Very low running costs
• No external heat rejection
• No external units are required
• Highly energy efficient system
• Long life and a warranty of 5 years
• Modular, scalable and adaptable design
• Creates a healthy and productive environment
• High performance ventilation and cooling

system
• Environmentally friendly
• Sustainable solution that uses no refrigerants

Typical Summer Use
Throughout the summer period COOL-PHASE’s 
main function is to provide fresh air to ensure 
CO2 levels are kept within required levels. Within 
normal use, to ensure the supplied air is not too 
warm, the air temperature is first measured as it 
enters the external damper and measured again 
as it reaches the AHU. If the air is too warm it can 
be directed over the thermal batteries to introduce 
cooling. The air temperature is then measured 
again at the end of the thermal batteries, if this 
air temperature is still too high the system can 
activate the Wet Coil Circuit to introduce additional 
cooling into the system and further cool the air.

Further to this, in normal use the COOL-PHASE 
would recharge its thermal batteries by passing 
cool night time air through them. If the system 
measures that the night time temperature is not 
low enough to recharge the thermal batteries 
the wet system would be activated to cool and 
recharge the batteries. This also has the added 
benefit of cooling the fabric of the building via 
‘Night Time Cooling’.

Typical Winter Use
Throughout Winter COOL-PHASE functions to 
ensure CO2 and internal temperature are kept 
within required levels. As detailed within Typical 
Summer Use, the COOL-PHASE will control CO2 
levels by drawing in fresh external air. If this external 
air is measured to be too cold it can be heated by 
mixing it with warmer recirculated internal air, via 
Recirc module or by passing it over the thermal 
batteries. In both these cases, if the air leaving 
the batteries is calculated to be too cool the wet 
circuit would be activated.
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