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& @ Monodraught®

* JRF—-Company established in February 1983
e Partnered with Monodraught for over 25 Years

e Exclusivity for Scotland providing Design, Installation and
Commissioning on all Monodraught Product Solutions

e Based in Glenrothes
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@® Monodraught®
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Recognised as Industry Leaders

Monodraught are widely recognised as market
leaders in sustainable low energy and low
carbon solutions in natural ventilation, natural
lighting and natural cooling. We are proud of our
accreditations from prestigious independent
organisations such as CIBSE and Ashden amongst
others.
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@ Monodraught®

VISION : Harnessing nature to deliver exemplar MISSION : Gaining customers for life by: Valuing
sustainable indoor environments through our people, our products and our service.
innovation.
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Product Categories

Ventilation Ventilation Cooling

) Sunpipe® % Windcatcher® MVHR @ Cool-phase”®
() Sunpipe®LuxLoop Windcatcher®X-Air & Cool-phase Hybrid®
' Suncatcher® () Sola-boost®
Sola-boost ®X-Air
HTM®
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Whatis a PCM?

A phase-change material (PCM) is a substance which melts
and solidifies at a certain temperature and in doing so is
capable of storing or releasing large amounts of energy.
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Using PCM’s to store and release thermal energy

During the day as warm air is passed over the PCM it absorbs
thermal energy from the air to turn from a solid to a liquid,
thus cooling the air.

Over night as cooler air is passed across the PCM it releases
the thermal energy it absorbed from the warm air during the
day returning to its solid state.

This provides us with a cooling cycle, using only a low energy
fan that is intelligently controlled.

MELTING/
FREEZING
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Simple applications of PCM cooling systems

* When used as an application for natural
cooling, the PCM works across a 24 hour
period to keep the room cool.

e PCMin ceiling or wall tiles

* no temperature control and a separate
ventilation strategy is required

I @& Monodraught®
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Natural Cooling & Example

* Use PCMs with appropriate control f}l\;f/ ' T =
strategy — =

* Example: Bournemouth University and = T
Cool-phase®

* Removes need for traditional air
conditioning units
— Lower carbon footprint and energy
costs

— No requirement for harmful coolants
found in refrigerants
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What is “thermal comfort”?
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What is COOL-PHASE®?

* COOL-PHASE® is a low energy cooling and ventilation system that reduces the
running costs of buildings and creates a fresh and healthy indoor environment.

* The system uses a thermal energy store utilising a phase change material (PCM) in
combination with intelligently controlled mechanical ventilation to actively cool and
ventilate the building.

* The COOL-PHASE® system can maintain temperatures within the comfort zone, while
radically reducing energy consumption by up to 90%, compared to a conventional
cooling system.

* The reduction in energy usage combined with low servicing and maintenance
and a long life span result in a strong financial case over tradltlonal coollng
approaches. S

* Since no compressors or hazardous coolants are used the system also has a number -
of environmental benefits, while the lack of external units means the COOL-PHASE®

system can be used where outside space or planning permission is an issue. I *

N
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How does COOL-PHASE® work?

: Direct ventilation
PCM cooled air

Direct ventilation ‘ \\

External air

Recirculated air

@& Monodraught®
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Thermal Battery Heat Exchanger Plates

* Drop tested from 3m height.

* Aluminium casing achieves excellent heat transfer from medium
to PCM.

* Leak proof, 100% test of panels to ensure pressure tightness.
e Anti-corrosion coated.
* Non-flammable.

* PCMis tested to the German RAL standard — 10,000 cycles which
equates to 27 years assuming 1 complete cycle a day.

@& Monodraught®

engireering delivered  rakfurall




How does COOL-PHASE® differ?

COOL-PHASE®?

A unique low energy ventilation and natural cooling
system that:

* Uses a phase change material (PCM) to provide a free
cooling load.

* Provides demand control ventilation.

* Cools to control temperature within a comfortable

range.

* Intelligent control of ventilation - night cooling, direct
cooling and active cooling.

* Has low running and maintenance costs.

* Award winning patented technology.

What it isn't...
A high energy mechanical or AC system that:

* An aggressive cooling system that achieves a constant
set point.

* Has high running costs.

* May only ventilate or cool.

A passive PCM solution that is hard to integrate and
control.

' * Monodraught®
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COOL-PHASE® - System Types

\

Fascia
l'& @& Monodraught®
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Thermal Comfort

* Without cooling the internal building =2

i 30 —
temp will exceed the external temp ” ,// -.\\
 COOL-PHASE® achieves thermal - // \\ Air Conditioning
comfort via intelligent control of T 2 // e \\
both ventilation and cooling 22 f = N E=eetae
% 20 \\--__f’,%
* You can use AC / Mechanical to " . — Innes Building Temp
cool to a flat line "
* The extra cooling achieved uses 14
much more energy N o 2 4 6 8 10 12 14 16 18 20 22 24

Time [hours]
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Performance

Total Cooling

Free cooling

(ventilation)

2

Night time cooling Thermal batteries
(building + flush) (energy stored)

Per COOL-PHASE® Unit:

* Normal ventilation rate — 100 to 260 I/s

* Maximum ventilation rate - 300 I/s

* Total thermal energy storage — 6/8/10 KWhrs

* Typical cooling in 24 hour period >14/16/20 KWhrs




Operational Modes

Direct ventilation

PCM warmed air

External air

/
\ External air
\ Recirculated air

Recirculated air

Cooling Modes Heating Modes
Recirculating internal air — heat recovery

Tempering supply air

Mixing return/supply air
@& Monodraught®
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- Direct ventilation — external air
- Ventilation and cooling — external air
- Recirculation and cooling — internal air




Performance

Temperature ['(|

Two things achieved using one
process

When external
air is cool

enough

Only uses external air
when CO2 level is high
otherwise recirculates
internal air through the
battery to keep room

cool

Night time cooling and PCM Direct Active cooling via
charging cycle ventilation thermal batteries using
the PCM
— \\
o o~ ~
/ \ \\ —CutsSde Air Temp
\
//—"/'— \ \\ Room Air Temp
i L= N
/ \ — fner Building Temp
A ™S
2 —= =3 10 iy 1ia is 20 22 Za
Time [hpurs]
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Performance

Ventilation warming of incoming / re- Heat harvesting
circulated air

32

30 — —]

ZE ,/ T—" ~
26 // SN \ Outside Air Temp
A

Room Air Temp

\ Inner Bui ins Temp

Temperature ['C)
|
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\ Ventilates the room whilst warming Stores residual room
the incoming air and mixing it heat across the
with re-circulated room air afternoon and after

the room has been

— A vacated |
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Modular Design

e Assembly, logistics and
installation.

e Adaptability of Cool-phase
modules

* Functional use/futureproofing.
ability to re-locate systems.

e Zonal control

ocal decentralised ventilation

wJ u engineering delivered . raburall



Modular Design

Dimesions

Depth (D)

e
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Specific Fan Power

Flowrate > Operation o o .
Consumption Note: Ventilation and specific fan power calculated for air

passing through Thermal Battery heat exchanger, direct
ventilation values will be slightly better.

———— Fan Speed 30 9%
— Fan Speaed 40 %
s Fan Spoad 50 9%
—— Fan Speed 55 %

The system can automafically
increase the ventilabion rates to

—— Fan Speed 60 %

provide addiional fresh air when %‘ Fan Speed 65 %

required and for compliance mode to =

meet 8 Li's per person for BB101 and o Fan Speed 70%

10 Lis per person for Guide A o Fan Spaed 80 %
® PCM path

@ DirectVentilation path
Night Time Charge Operation:

The system autornatically charges
the PCM when required. During this
mode we purge the space and cool
the building fabrc.

@) Monodraught®
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BIM

PCM cooled air

Free cooling

bimobject

| Cool-phase| n Brands * BIM object categg

Missing a manufacturer? ]

products with BIM object dc

& Monodraught® & Monodraught® & Monodraught®

o~

Coolphase® Fasda Cool-phase® Coolphase® Exposed
Monodraught Suspended Celling Void
Monodraught Monodraught
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Controls

COOL-PHASE® Control Specification

Fully Automatic Control System

Five Buttons, Internal temperature sensor, internal CO, sensor

(High Button —

Runs the fans at higher

speeds for maximum
cooling and ventilation.
After 1 hour the system
reverts back to the

\automatlc mode.

(Medium (Auto)
Button —

Returns the system to
automatic mode, the
system automatically
adjusts speed depending
on CO, 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. Y,

J

automatic if the off button
has been pressed.

Auto Button —
Places the system back int

°]

Temperature Sensor —
Is used to update the

system with the current

room temperature once per
second

CO, Sensor —

Is used to update the
system with the current CO,
level within the room once
per second.

]

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.

Controls and user interface:

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

e Master / slave mode to control multiple units in a single
zone.

BMS Interface:

¢ Single digital on/off input to enable/disable system from
BMS or Fire Alarm circuit.

e Single digital on/off output to be used in one of the
following modes:

»» Heating — The system will signal to the BMS to turn on
heating when temperatures fall below a preset level.

»» Cooling — The system will signal to the BMS to turn on a
secondary cooling system when temperatures rise above a
preset level.

»» Fault — The COOL-PHASE system will signal to the BMS
when there is a fault in the system.

*® Monodraught
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Controls - Touchscreen LCD wall controller (Optional)

Touchscreen LCD wall controller:

e 7” Touch LCD display

e Designed to be recess mounted for flush finish.

e Finished with a brushed aluminium fascia.

e Plastic ABS casing houses fixing tensioners to fix behind
wallboard.

e Provides graphical insight into operation of system.
e User interface. Can explore how system works, adjust
settings, monitor performance

*® Monodraught
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Controls — Schematic

- \
AS STANDARD ONLY IF REQUIRED
[T L SVSTEM ENABLE INFLUT
If used, the system enable input requires 5 Normally Closed woit-free
POWER SUPPLY contact to actvate normal operation. Upon the contacts opening the fan
Tystern iz supplied with 1.5m 3 core mains will stop and 3l dampers will move 1o their dosed pasition
cable to be wired to a switched fused spur
(34] by others. 2 core cable by others.
| Minimum FP200 or " o .
equivalent if connected Esch system will reguire its own contact and they cannot be daisy
to fire alarm. chained. Connecting multiple units in series will damage all units and
connecting multiple urits in parsilel will damage any unpowened units.
2 core cable
by others FAULT QUTPUT
N/C relay cutput for fault indication to compatible
device or BMS. Contacts open upon fult condition.
WALL CONTROLLER
The wall controller i supplied with 10m straight EXHAUST AIR SHUT-OFF
wired RJ45 terminated & core CATS cabie. Any Connection to exhauwst air
longer lengths supplied by others if required. shust-off damper motor (Belimo).
| l
The wall controller showld be mm.madlbemen L i AUXILIARY COOLING OUTPUT
0.8m - 1.2m from floor level [Specific circumstances | T Binalog output [0-10V) For cooling outpt to
ma ar) compatible device. 24V 2W DC power supply with
|MPORTANT | | -0V controd signal for coaling vatve/actuator.
Tre wall camtroller mus? be pasitionad in the area T T AUXILIARY HEATING OUTPUT
served awsy from direct sunlight. éraughts, | | Analog output [0-10V) for heating output to
openings, radizars o other heat sources to enzure { | compatitie cevice, 24V 2W DC power supaly with
sersor readings are accurate | | D-10V controd signal for heating valve/actustor.
\ |
L Trafiic Light
Recirculation Unit Indicator
Tie recireulation Lnit is connected to the: EI: |
AHU via 3 custom interconnect cable 4 Core cable to Def. 5td. 61712 Pr.5. type 16-2-28
provided and fitted by Monodraught. (e Farnell No. 1190286/R5 no. G60-1086)
By others.
4 SLAVE CONNECTION
Systern supplied with straight wired
RJ&5 terminated B core CATS patch bead
§  BACnet CONNECTION
TS terminated Exhemnet
cabie supplied by others.

I'& @& Monodraught®
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Controls - BACnet

Optional plugin BACnet module
Each COOL-PHASE® system has its own unique BACnet address

Multiple installations of COOL-PHASE® units located in one room are
linked together to form one system.

The BACnet module requires 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

* Filter status

*® Monodraught
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COOL-PHASE?® IES integration into Apache HVAC

[(Monodraught Coolphase® v ] [ mformation | preview|

[F] Name
Exposed Void: & Monodraught® cooy =®

] cpnaev

[C] cpneev Fascia: CPNSF

[ censev s
Fascia: B

Cool-Phase system O cenar

] cPneF

] ceneF
Suspended Ceiling:

[ cenasc

[C] cpnesc

[E] cpnasc

I

Cool-phase is a low energy cooling and ventilation system that creates a comfortable, fresh and healthy indoor -
environment and reduces the running costs of buildings.

Cool-phase uses a thermal energy store utilising a Phase Change Material (PCM) in combination with an intelligently
controlled Air Handling Unit to actively ventilate and cool the building. The Cool-phase system can maintain temperatures
within the comfort zone, while radically reducing energy consumption by up to 90 %, compared to a conventional cooling
system. Unlike conventional cooling approaches, Cool-phase uses no refrigerants making it an environmentally sound

% Product Data Sheet
===l Click to view: Product Brochure Fascia Product Data Sheet
You will need Adobe Reader, free from Adobe, to open the document.

[ import Checked Components | [ clese |

"ﬁ: @& Monodraught®
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Design Concept — Dynamic Simulation

B TR ———— A — 0
3. MODELLING DATA
3.1. Project weather file
Nem ripet Seaseific Data
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esigh Concept — Dynamic Simulation - Results

5.4, CIBSE Guide & Cumulative frequency of Intermal Temperature predictions

The aralysk whhin this section presents the comulative frequency of ococurrence of Intennal air
temperatures to evaluate if the proposed schesme complies with CIBSE Guide A thermal comfiort Criteria.

Curmuistive Frequency of ooourence of intemal sir tempersbures
£}

=

Famamige of snopisdnson darig
[T TPEE T )
=

i

5

o

»2000 | 8000
3D - OUETOAER CORTALT 038 1 1.8 1E 55 22 ar a o (=]
|l-:|:|-u-.|11nn.nmu'\-:ut oz 203 B | =ar 13 oz | o o o
[ - LASEMEETING C8 Hoe FTE] B T 24 13 [T a1 E
00 - DFFICE RO HIS 245 a2 w1 22 11 oz o a
00 - OFFICE AOC Had 1 1EE a2 1 =y 18 oy | oa o =]
@ - OPnCE Aor 111 | BFE 12 EY 242 17 | oa& a1 o
FEN Y =] 203 ] ) 24 13 [ a1 E
08 - DFFICE AOC E1L 1y B L e 25 15 oS aa =]
O - CPPICE ACE BT | 2» i3 | a3 F 14 | or a1 o
il 4 - DFPICE ACE DT | X Er 24 ] 1| _oa o o
Figere S.1& = Ansecal diartiwez Ti al i | dey resultant temperatue within cech anss e led o using
el Besiirs di brachit with d d it
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Natural cooling case study

* Arecent publication in the REHVA gt
journal undertook a year long <
monitoring programme

* PCM system in university
computer room

*® Monodraught
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Natural cooling case study (2)

e Results showed:

— System maintained room
temperature within EFA criteria
between 20°C and 28°C

— CO; concentration average less than T R
1,000ppm 19 N - ive Thermal Comfort

18 i — Lower Thermal comfort limit
2 — Higher Thermal comfort limit
- Fan energy used O.77kWh/m 7 + Internal seminar room temperature
.. . 16 — 28 =Climit according © BB101
compared to traditional mechanical 5
I f 6kWh/m? P S T S
lati P o R A AR R R R A A
ventilation of 6kWh/m

I @& Monodraught®
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Organisations utilising natural or hybrid cooling

Newcastle SOAS EBUNIVERSITY OF
+ SEIESE y University of London < :{ CAMBRID GE
Sheffield UEL. sy
Hallam East London

2, Anglia Ruskin
L@} University

UNIVERSITY OF LE Wd I.I-rose

ge University of the MANCHESTER BU
West of England 1824
%ﬁ'{" uth

University

BRISTOL

The University of Manchester
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COOL-PHASE® - As installed — Above Ceiling

I *® Monodraught
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COOL-PHASE® - As installed — Fascia
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Case Study - Bournemouth University

Location: Bournemouth
Contact: Steve Cox, Bournemouth University
Systems: Cool-phase®
Sector: Education
Bournemouth
Results University

The Cool-phase system monitors and records temperatures, CO2 levels and energy use. The results below are based on data collected by the units installed in each
Classroom between 20t April 2012 and 24t June 2013.

. Daily Temperatures (°c) Science Lecture Room
Temperature Comparison

Average Min Average Max Average

This table shows the overall average daily temperatures for each Classroom. It is clear from

the table that the Cool-phase systems have kept the temperature within a very comfortable

band. Max Temperatures (%) Science Lecture Room

This table shows the percentage of time that the internal temperature has spent at over 25°C i >28°

, 28°C and 32°C during the logged period.

Air Quality CO? Levels Science Lecture Room

Background or atmospheric CO? level is approximately 400 parts per million (ppm) and - L0 ALY s AL

1500ppm or above would be considered a high level.

Energy Use Energy Used Science Lecture Room — 61 weeks
As sh(_)wn in this table the two Cool-phase units installed in the Science I__ecture Room used a Costin £'s R T £0.25p Wk
combined 138.5KWHs of energy across the logged period. Assuming o.11£/KWh that (Assumed 0.11£/KWh)

amounts to £15.24 or an average of £0.25p a week.

* Monodraught®
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Case Study - ARU

— . 2
Case Study — Low Energy Ventilation and Cooling agg;%\ae Ang“a Ruskin
@ University
Location: Cambridge Cambridge Chelmsford Peterborough

Contact:  Andy Lefley, Assistant Director Building Services

Systems:  COOL-PHASE® system

Sector: Education

Bryant Building Computer Room

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 low energy cooling and ventilation systems. The units were fitted discreetly within the
existing ceiling void.

‘I am very excited by this technology and the opportunity to improve student comfort without
increasing the energy burden to Anglia Ruskin’, said Andy Lefley, Assistant Director of Building
Services, Estates & Facilities.

The Bryant Building, Anglia Ruskin University

i

*® Monodraught
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Case Study - ARU

Internal Temperature

Table 1 shows the average daily temperatures for the Science & Technology computer
room.

Table 2 shows the percentage of time that the internal temperature has exceeded
25°C, 28°C and 32°C during the data logging period.

Air Quality

3 shows that the CO, concentration in Room 016 where the two Cool-phase units are
installed is consistently maintained below the threshold level.

Energy Consumption

Table 4 shows the energy consumption of the two Cool-phase units installed in the
Bryant building. The combined usage was 197.6 KWh of electricity across the thirty one
week data logging period. Assuming a standard electricity tariff of 0.11£/KWh, that
amounts to total energy costs of £21.74, or just 70p a week for the two Cool-phase
units.

Table 1: Daily Temperatures (°c) 25/01/13 - 01/09/13

Average Min Average Max Average

Table 2: Max Temperatures (%) 25/01/13 - 01/09/13

>25°C >28°c >32°c
Table 3: CO2 Levels 25th Jan 13 to 2nd Sep 13
>1000ppm >1200ppm >1500ppm

Table 4: Energy Used 25th Jan 13 to 2nd Sep 13
Master Unit 100.2 KWhs

197 A KWhs
£21.74

Combined Units
Costin £'s (Assumed 0.11£/KWh)

* Monodraught
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Sustainability — BREEAM

Man 04 -
Building User
Guide
Ene 04 Low and Man 05 Life
zero Carbon
N Cycle Costs and
Technologies P
P Service Life
(Criterion 3 Free Plannin
Cooling) g
BREEAM cume
Air Quality
Ene 02 Energy (Criterion 1
monitoring Minimising
sources of air
pollution)
Ene 01 Reduction Hea 03 Thermal H H
o i Potential to contribute

towards 28 BREEAM credits.

l'ﬁ.‘ ® Monodraught
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Audit of Performance

S f L d : » Location: Leeds

0 t a n I n g s Contact: Jackie Hunt, University of Leeds
* Systems: 2N° Cool-phase® Systems
» Sector: Education

-

University of Leeds - Psychology Common Room

Psychology Common Room

Two new Cool-phase® units have been discreetly positioned within the ceiling void fo provide natural cocling fo the
Psychology Common Room at Leeds University.

Daily Temperatures (°C)

This fable shows the overal average daily Average | Min Average Max Average
temperatures for each room. 219°C 203°C 228°C
214°C 196°C 225°C
Internal Temperature Results
. . Max Temperatures (%)
This data was collected from 2 Master units between
11m November 2013 and 6" November 2014. The >25°C >28°C >32°C
temperature and CO; levels were analysed between o = -

o o - -
M o n Ito ri ng the occupied hours of 9.00 - 17.00, Monday to Friday. — — —

This table shows the percentage of time that the infemal temperature has spent at over 25°C, 28°C and 32°C duning the

E d logged period.
n u Se r CO; Levels C0; Levels
Background or atmospheric CO: level is approximately 1000 1200 1
feed ba Ck 400 parts per million (ppm) and 1500ppm or above “ sl ppm _>1500ppm
would be considered a high level. 07% 0.1% 0%
18% 0.1% 0%
Energy Consumption

The Energy use is shown over a 24hr logged period

Each system - Energy Use over approx. 50 weeks

131.5 KWh £14 .47 total 29p per week Approx. £15 Per annum

97.7 KWh £10.75 total 21p perweek Approx. £11 Per annum

I
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Why use COOL-PHASE®?

Cost
* Lower energy usage and costs
*  Servicing and maintenance regimes
* Impact on sales price and rental potential
*  Modelled energy use is more probabilistic than competitors

Environment
* Building Regulations (ventilation and thermal comfort)
*  Environmentally damaging coolants, e.g. R22
*  Carbon Reduction Commitments (CRC)

Practical
*  Planningissues and outside space

* Peak load shifting
e External noise

health Health & Well-being

and wellbeing *  Staff productivity and attendance
®OWO I'k *  Sick Building syndrome
e Air quality

* Cold air dumping /thermal gradient

Building Value
l'ﬁ: *® Monodraught
- = ergineering delivered. ratural




The need for a COOL-PHASE® Hybrid System

Reliant on External
Conditions

Capacity of the

Thermal Batteries

No precise
temperature
control

eDuring night in summer periods, if temperature does
not fall below a certain point, PCM cannot be
charged. Warmer climates with lower temperature
boundaries.

e|f the PCM is not properly charged, air from the
room cannot be re-circulated through the PCM to
provide cooling

e The PCM has a certain capacity which
eventually will run out, resulting in inconsistent
room temperatures and the need for additional
units. Areas of long occupied periods, 24hr.

¢ Standalone COOL-PHASE is not designed to
maintain a set point like air conditioning.

i
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How does the COOL-PHASE® Hybrid Heat Pump work?

The Heat Pump will be connected to the
COOL-PHASE via a heat exchanger

E - Expansion Vessel X - Gate Valve
F - Filter % - Clear Valve

H - Flow Setter FL - Flush/Fill Ports
P - Pressure Gauge IO - Flexible Connection
B - Valve
out 40C

Heat Exchanger is specifically designed
to be integrated within the existing
COOL-PHASE System

Water Outlet

Heat Pump

Water Inlet

Louvre __ Re-Circurculation Unit ﬁ@@ _ ArHandingUnit  ThermalBattery

- 1% /| N m |

/ |~ | | ) Supply Air - .

o o | | | The chilled/hot water leaving the heat
= 7 -
2 > 1 | \ pump will pass through the Heat
— | I | Exchanger located inside the COOL-
T 10C
Troom 18C

Tset 22C

The Heat Exchanger will allow for
cool/warm air to be supplied to the
room or to charge the Thermal Batteries

I VANYAN N Tsupply 28C PHASE Unit
|
[
|
|
|
[

vl
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COOL-PHASE Hybrid — HVAC Diagram Chiller

CHW is connected to the COOL-
PHASE via a Header Loop and 2 pipe
connection to a Heat Exchanger

{1

N7

Heat Exchanger is specifically
designed to be integrated within the
COOL-PHASE System

Chiller

Y 4

Y A

Header Loop

Heating & Re-Circulstion
& Cooling Coil Module
gr~7v /

Ve «

<: Air Intske

VAV
JIfrrrs

The Heat Exchanger cools recirculated
room air and mixed fresh air which is

supplied via the direct air path to the
room or can charge the Thermal

Batteries
—

Bypass Diverter Insulsted
External VCD

Q Exhaust Air

S~ ~7h
SIS ff

W

Heat Exchanger Cooling Capacity
3kW @ 7I/s flow rate @ 12°C water
temperature

T
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Control Strategy - Hybrid

Summer Season

If the external air temperature does not fall to 18°C then the chiller
(CHW) will be activated to charge the PCM from 1am to 6am.

| Day Time: If the temperature exceeds 24°C, the system will switch to
direct air path and CHW coil activated

Winter Design
Criteria

e Daytime: 19-21°C
* Night-time: 15°C

I
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COOL-PHASE Hybrid Heat Pump — Benefits

The integration of our Cool-Phase Hybrid System will allow for the following improvements:

More precise room

temperature control -

Capacity to achieve a
certain Set Temp &
Consistency

Charging the Thermal
Batteries when external
conditions will not allow

Keep Running Costs &
CO2 Emissions to a
minimum

*® Monodraught
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Conclusion

e Traditional air conditioning can offer
accurate temperature and humidity control

 PCM based natural cooling and ventilation is
beneficial for

— Drastically reducing energy
— Maintain temperature and CO, levels

— Significantly improve sustainability

— Positive impact on the health &
wellbeing

. "ﬁ: 'y Monod raught

cering delivered.




Halifax House, High Wycombe
Buckinghamshire, HP12 3SE

+44 01494 897700

+44 01494 532465

www.monodraught.com
www.cool-phase.net

info@monodraught.com A ny Qu e St i O n S ? -

Monodraught ®
ol o @ o ° l% ® ergineeing delinered. thwu ’



