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1. Introduction

This document been compiled to provide a user guide for modelling Monodraught COOL-PHASE® low energy
cooling and ventilation systems using the new Performance Components feature, which is available as part of
the IES-VE Pro 2013 Feature pack 1 release. The user guide will feature a step-by-step breakdown of the
processes involved with simulating in the VE using Monodraught COOL-PHASE Performance Components,
whereby the placement of the system component, within a given zone, can allow the user to simulate the
resultant conditions with no additional steps required.

The guide has subsequently been broken down into two key sections — firstly, what COOL-PHASE
performance components are available to use within the new feature, and secondly, guidance on how to
integrate Monodraught’s COOL-PHASE® low energy cooling and ventilation systems into a building using the
new COOL-PHASE Navigators menu.
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2. Monodraught COOL-PHASE® Performance Components

2.1. COOL-PHASE Component options

Performance Components are an evolution of the original geometric components constructed within the
Complib Component Modeller module. A typical component has no physical properties associated with it
other than its geometric form, which subsequently limits its use within the different modules available to the
user in the VE-Pro suite. With the use of Performance Components, however, users will now have access to a
library of pre-defined component replicas of Monodraught’s COOL-PHASE systems.

There are three main options available for Monodraught’s COOL-PHASE performance components available
to the user in this feature, to suit the type of installation that would be required.

Facia: For installations where no ceiling
void is present or an existing void has
less than 400mm clearance. The system
will be located within the room and be
on display to the occupants. For this
installation a floor to ceiling height of
2.6m or greater is recommended. The
systems are supplied with built-in grille
diffusers to provide an even distribution
of air within the room and fitted with

covering fascia panels to give the system
a smooth, contemporary aesthetic.

Suspended Ceiling: For installations
above a ceiling, where the system will
not be visible. This system application
requires a minimum void clearance of
400mm for installation, although it can
be installed flush to the slab or
suspended from larger voids. The system
is supplied with 3-way diffusers, sized to
suit a 600mm x 600mm suspended
ceiling grid to provide air circulation
within the room.
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Exposed Void: For installations to either
double height spaces with an exposed
structure or open plenum applications.
Although the installation will be similar
to the fascia system, it is supplied with
two 90° downturns and 3-way diffusers,
to provide a circulation of air down
within the room. The system will
generally be supplied in a matte black
finish to allow it to sit unnoticed at high
level.

For all three of Monodraught’s COOL-PHASE systems, there are currently three different system sizes
available, to suit the required level of Thermal Energy Storage required.

The three system sizes available are: 6kW, 8kW and 10kW.

For further information about Monodraught’s COOL-PHASE system, please visit our website: www.cool-
phase.net, or download our brochure at: http://www.cool-phase.net/cool phase brochure.pdf

, Monodraught”

&Y

al



IES Modelling Procedure for COOL-PHASE® low energy cooling and ventilation systems Q

3. Monodraught COOL-PHASE® Components modelling Procedure

The following details a step-by-step guide to modelling with the COOL-PHASE Performance Components in
IES, from navigating the new Performance Component catalogue, through to the import process for
placement of the components within a building model and assigning the appropriate ApacheHVAC profiles.

3.1. Component modelling procedure

The Monodraught COOL-PHASE Performance Components are accessible through two methods. The first is
through the IES Component Library, similar to the method of importing Monodraught WINDCATCHER®
systems, which appears on the main toolbar of VE-Pro suite (see Figure 1).

File Edit ‘Wiew Tools ModellT Draw 3Settings Help

# Applications i.; Navigators

I T
[add Components From Library L8
= ModelBuilder Al

ModellT

LEki

Figure 1 —'Add Components From Library' icon

The second is through the ‘Navigators’ feature of VE-Pro suite (see Figure 2). This is the preferred method, as
it provides a step-by-step, streamlined method for applying COOL-PHASE systems to your building, as well as
detailing any necessary notes for future reference (see Figure 3).

# Applications I | 4 Navigators
Monodraught Cool-phase®@ Tl ) ]

=,

s
@) Monodraught® Cool5S .. @

=) What is Cool-phase? O

# Applications

Monodraught COOL-PHASE® )
| * Read the user-guide
< ) Monodraught :: =] Pre!)a_rta buil_ding mod_el : A
Monodraught COOL-PHASE ; R
2] d ® oo -
= Leonery =) Import and assign Cool-phase systems a
15.] Settings o Import the required Cool-phase systems from
& Draw Bl . library O
Lg Lol fet » Adjust Cool-phase global operating parameters O
Draw from DXF i {as necessary) A
. . X , 0= (=) Assign Cool-phase components to rooms
Figure 2 — ‘Navigators’ toolbar o MAssign rooms to the appropriate Cool-phase

group. O

* apply Cool-phase to ApacheHVAC system file(s) L O
* Room Load Calculations o
* System Load Calculations 00l
* Simulate System 200
® Interrogate Results nO

Figure 3 ~COOL-PHASE Navigator menu

This step-by-step process also provides a series of ‘quick links’ for the appropriate step, to open the relevant
module of IES associated with modelling Monodraught’s COOL-PHASE system. These ‘quick links’ are easily
identifiable, as the text will change colour to blue when the cursor is positioned over it.
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3.2. Importing COOL-PHASE

Once the required building has been constructed within IES, with all relevant geometry, constructions,

thermal templates and solar shading assigned, the COOL-PHASE systems should then be imported into the
model.

Within the COOL-PHASE Navigators menu, under ‘Import and assign COOL-PHASE systems’, click on ‘Import
the required COOL-PHASE systems from library’ (see Figure 4).

* Read the user-guide
= Prepare building model ]

mport

P

library o
(as ecessary) o

=) Assign Cool-phase components to rooms
» Assign rooms to the appropriate Cool-phase
group. REH|
Figure 4 — COOL-PHASE Component Library link

When clicked, a new window, ‘Add Components From Library’, will automatically open, where the

Monodraught Performance Components are displayed in a catalogue format. If the Monodraught COOL-

PHASE® catalogue does not appear immediately, it can be accessed from the top-left dropdown box of the
window (see Figure 5).

£ Add Comp=nonic From Likeary

@odraught Cool-phase®
e

Mame

Exposed Yoid: & Mon od raughtm Cool™ =@

[0 crmdey
[ crmsey
[0 crmsey

Exposed Void: CPN4EV

Fascia:

[ crrar
[0 crmer
[ cemsF

Suspended Ceiling:

[0 crmdsc
[0 crmssc

[0 crrasc e '-

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 inteligently controlled Air Handling Unit to actively ventiate and cool v
Iii/t'—, Product Data Sheet
4a=| (Click to view: Product Brochure Exposed Void Product Data Sheet
You will need Adobe Reader, free from Adobe, fo open the document.

Close

Figure 5 — COOL-PHASE Component Library

The ‘Add Components From Library’ catalogue lists each system type and the available sizes of each system,
as detailed within Section 2.1 of this modelling procedure. The user can simply click on a system type and
size, then the information tab on the right hand side of the window will display an image and description of
that product (see Figure 5). Each system also has an external html link to the respective product data sheet
on the Monodraught website, which will provide the user with any further technical information regarding

that particular system which may be required.
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If the user wishes to preview the system, the ‘Preview’ tab will display a basic geometric line model of the

Performance Component available to view in Axonometric, Plan, Front, Back, Left and Right views (see Figure
6).

£ Add Components From Library

Monadraught COOL-PHASE®

Name

Exposed Yoid:

[0 crudey

Fascia:

[0 crusrF
[0 cPusF
[

Suspended Ceiling:

[0 cPu4sc
[ cpussc
[0 cPuasc

Clase:

Figure 6 — COOL-PHASE Component Library preview tab

To import a COOL-PHASE Performance Component, simply select the system type and by using the tick boxes
next to each system size, then click Import Checked Components’ (see Figure 7) at the bottom right hand
side of the window. The catalogue will also allow the user to import multiple components at once by
selecting the tick boxes for multiple systems.

Cool-phase uses a thermal energy store utilising a Phase Change Material (PCM) in
combination with an inteligently controlled Air Handling Unit to actively ventilate and cool w
Hﬂ?-l Product Data Sheet

4=l Click to view: Product Brochure Exposed Void Product Data Sheet
You will need Adobe Reader, free from Adobe, fo goen the document.

—
[ Import Checked Components )[ Close ]
—

Figure 7 — COOL-PHASE Component Library Import checked components icon

The Performance Components that are imported are automatically located within the CompLib module,

should the user wish to further view a component prior to integrating it with the geometry of a building
model.

As each step of the ‘COOL-PHASE Navigators menu’ process is completed, the user is able tick-off this step

within right hand box, as well as clicking on the ‘paper icon’ to type any notes about this step for future
reference (see Figure 8).

& Prepare building model Q
=) Import and assign COOL-PHASE systems
o Import the required COOL-PHASE systems frg
library B}
3No. CP systems imported.|

o Adjust COOL-PHASE global operating
parameters (as necessary) 0O

Figure 8 — COOL-PHASE Navigators check-list
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3.3. Accessing COOL-PHASE Performance Components in ComplLib

When the user opens the CompLib module, a new component category called ‘Monodraught Ltd’ has been
created under the ‘Standard Components’ tree heading in the components list on the left of the screen (see
Figure 9).

N R
& Standard Components
[=8F— & hionodraught Lid.
=& COOLPHASE®
= . Suspended Ceiling: CPHNE5C
4 =
=@ ExposedVoid CPNEEY
& CPNESC
=@ Fascia: CPN4F
& CPN4F

Figure 9 — Accessing Performance Components in CompLib

Expanding the ‘Monodraught Ltd’ tree displays each type of Monodraught system and the sizes of each that
have been imported to the users IES file from the Components Library. Under each individual system
heading, the drop downs are categorised into a zone that makes up each component, which is further
categorised into the corresponding geometric surfaces and openings that make up that zone, much the same
as the tree structure found in ModellT.

By right clicking on the component title, such as ‘Suspended Ceiling: CPN8SC’, and selecting ‘Properties’, a
new window for the ‘Component Properties’ will appear (see Figure 10).

B Component Properties |;”E|El

COGL-PHASE® Properties | Information

Marne:

Suspended Ceiling
# of Units: [1 = | perroom

Heating/Cooling:

Type Profile
Foom Conditioning  Conditioned periads
Purge/Charge Unconditioned periods [heat or cool charge)

Summer Season Surmmer

R

“winter Season “wiinter

HYAC System:  CPN8SC.asp

In-use: NOD

Colour: .

K l [ Cancel

Figure 10 —Components Properties window

Within this window, the user may view the current properties associated with this particular component,
including number of units, Heating/Cooling profiles, if the component is in use within the user’s model, as
well technical information about the system.
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3.4. Assign rooms to appropriate COOL-PHASE Group

Within the COOL-PHASE Navigators menu, under ‘Assign COOL-PHASE components to rooms’; select ‘Assign
rooms to the appropriate COOL-PHASE group’. On the left hand side, below the ‘COOL-PHASE Navigators
menu’, a list of Monodraught COOL-PHASE components will appear. If these do not appear immediately, it
can be accessed from the dropdown list (see Figure 11).

BEE Manodraught COOL-PHASE® )
= &g [ Fooms
Flaors

[«][] suspended Ceiling: CPNESC (2) (4)
[l Mo COOL-PHASE Assigned (19)

Figure 11 — List of Imported COOL-PHASE system components
Within model space, select the desired room which is to be served via the COOL-PHASE system. Adjacent to

the drop down list, below the COOL-PHASE Navigators menu, click on the ‘assign selected rooms to room
groups’ button (Figure 12).

AR |onodraught COOL-PHASE &
B[] € Void 3 v
|Assign selected rooms to room groupsi
&3 Corridar

L% N Room 5
& void &

Figure 12 — Assign selected rooms button

A new window will open up, ‘Assign Room Group’ (see Figure 13). Ensure that for the top drop down list,
Monodraught COOL-PHASE® is selected. For the lower drop down list, select the required COOL-PHASE
system component which is to be assigned to the room, then press OK. Back in model space, the assigned
room will now have a COOL-PHASE logo appear within it (see Figure 14). The circled number to the right of
the logo indicates that one system has been assigned to the room.

Assign Room Group

Select Room Grouping Scheme

| Monodraught COOL-PHASE® v/

Monodraught COOL-PHASE®

| W suspended Ceiling: CPNESC (2)

O, ] l Cancel ]

Figure 13 — Assign Room Group window

Figure 14 — Assigned COOL-PHASE room
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3.5. COOL-PHASE ApacheHVAC system file

When the desired COOL-PHASE components have been assigned to the required rooms of the building, click
on ‘Apply COOL-PHASE to ApacheHVAC system file(s)’ within the ‘COOL-PHASE Navigators menu’. A new
window will open up to apply a new COOL-PHASE HVAC system (see Figure 15). Under ‘New HVAC system’,
type in the name of the new HVAC system and press OK.

Apply COOL-PHASE to HVAC System(s)

'} Monodraught

Apply COOL-PHASE assignments to:

(E} Mew HYAL system
Enter the name For the new HYAC system:

| COOLPHASE Preformance Components Hi AC system| | 1{

Existing HYAL systemis)

I [0 ][ Caniel ]

Figure 15 — Assign Room Group window

By clicking over to the ‘Applications menu’ of IES, opening the ‘ApacheHVAC’ module and opening the
recently user created COOL-PHASE HVAC system, a schematic diagram of the COOL-PHASE HVAC system can
be viewed (see Figure 16).

Cool-Phase system

@ - g Fan

i -n‘;: ) m --E’f:-u‘;'z

LLs 77777777 foTs j==n
4] . ‘ 1

Figure 16 — COOL-PHASE HVAC system schematic diagram
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4. Simulation procedure

The following continues the ‘COOL-PHASE Navigators menu’ step-by-step guide to modelling with the COOL-
PHASE Performance Components in IES, working through Load calculations of the rooms and systems, before
running the dynamic thermal simulation calculations of the building.

4.1. Room Load and System Load Calculations

When the COOL-PHASE HVAC system has been created, back in the ‘COOL-PHASE Navigators menu’, select
‘Room Load Calculations’ (see Figure 17), which opens the ASHRAE Loads window. Within this new window,
type in the desired results file name at the top, then select the required COOL-PHASE HVAC system file within
the ‘Simulation (Heat Balance Method) settings’ dropdown (see Figure 18), if this has not appeared
automatically. Select or de-select any remaining outputs for the calculation, then press the Calculate button.

ASHRAE I nade

Resuks file (for both .htg and .C8Wgs) —for Room loads Analysis type
| COOL-PHASE Room Loads ) |
et Cooling Loads

Apply COOL-PHASE to ApacheHVAC system file

iliary ventilation air exchangs? [¥] Buxiliary ventilation air exchangs?
Om| [#]Matural wentiatio air exchange? [“Iniatural ventiation air exchangs?
Room Load Calculations 0OE [ Include local and (when link ticked opposite) SunCast sky shielding? [ suncast lir
System Load Calculations Om Dltndhude DHw?
e 200 Time settings for prafies
Interrogate Results O/ Ebefaut Design days and time settings for profiles
. . . Tive thbry | 12 [0 [IDsfaut
Figure 17 — ASHRAE Loads calculation window N = —= Design days t
week day
s ek day
on

Simdlation Options Simulation time step minutes
Gutput Options. Preconditioning |10 v | days
Autosizing
[_calcuiate | [ savemext | [ cancel

Figure 18 — ASHRAE Loads calculation window

Once completed, the same process should be undertaken for the ‘System Load Calculation’ from the COOL-
PHASE Navigator menu to calculate the ASHRAE Loads for the system. As previously, type in the desired

results file name at the top, then select the required HVAC system file within the ‘Simulation (Heat Balance
Method) settings’ (see Figure 19).

ASHRAE Loads

ks file (For both hkn des) —for System loads Analysis type
|
Heating Loards Cooling Loads
B exchange?

Audiary ventiation air exchange?

Natural vertilation air exchange? Hatural ventilation air exchange?

[Cinclude local and {when link ticked opposite) Suncast sky shielding? SunCast calculations have not been perfarmed
[Jinclude DHwW?
Ensure that the option to ‘Update ApacheHVAC R
H H . Defaul - - Design days and kime settings for profiles
system sizes?’ is selected to ensure that radiator S Y losfat

Design days to
Week day

and boiler sizes are updated. Select or de-select - e
any remaining outputs for the calculation, then
press the ‘Calculate’ button. Loads for the COO<
PHASE systems will not be updated.

Simulation (Heat Balance Method) settings

| cooL-pHasE Modeling Components. v

[ Update ApacheHVAC system sizes?
(Required for plant equipment sizi

Simulation Options | Smulation time step minutes
Qutput Options Precondtioning | 10 o | days

Autasizing

[ coleuate ] [ savemext | [ cancel

Figure 19 — ASHRAE Loads calculation window
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4.2. Apache Simulation

Following the completion of the load calculations, select ‘Simulate System’ within the COOL-PHASE Navigator
menu to open up the Apache Simulation window. As well as selecting the desired modelling periods and
output results, within the ‘ApacheHVAC Link?’ drop down list, select the COOL-PHASE HVAC system file, then

press the Simulate button.

Apache Simulation

Results file:

hase modelling components.aps

Model Links
SunCast Link?

MacroFlo Lik?

B

#pacheHVAC Link? | COOL-PHASE Madeling Componen ﬂ)

Auxiliary wentilakion air exchange?

Makural wentilakion air exchange?

Radiance - Calculations have not been performed

l Simulation Cptions ] l Qubpuk Cptions

X]

Weather file: GER_London-Heathrow_CIBSE-DSY,epw

Simulation

From | 1w | |May A4 |
To |30 A | |September hd |
Sirnulation Time Skep 10 w | minutes
Reporting Interval minutes
Preconditioning Period 10 w | days

Yiew results in: (%) vista (") wistaPro

Estimated results file size 44,8 Mb

Simulate l [Save &exitl [ Cancel ]

Figure 18 — Apache Simulation window
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5. Additional COOL-PHASE Phase Component Information

The following provides some further information about utilising the COOL-PHASE Components to allow a
user to modify their thermal model prior or following analysis of the dynamic thermal simulation results,
including multiplying the quantity of systems within a particular room, or utilising a single COOL-PHASE
component to multiple rooms.

5.1. One COOL-PHASE component to multiple rooms

For buildings with multiple rooms, which have similar geometry, thermal templates and usages, such as
school classrooms, rather than importing the same COOL-PHASE component multiple times, it is possible to
assign one imported COOL-PHASE component to more than one room.

Use the same process, as Section ‘3.4 Assign rooms to appropriate COOL-PHASE Group’, detailed earlier in
the modelling procedure. Within the list of ‘No COOL-PHASE Assigned’, select the desired rooms to be served
by a particular COOL-PHASE Component (see Figure 19) and click on the ‘assign selected rooms to room
groups’ button.

ﬁEE ¥ %onodraught COOL-PHASE® v
E

L]

|

N Foom 1
LR Rocm 2
Pl Fiacrn 3
W% void1

Figure 19 — Un-assigned room selection

Within the new window, select the required COOL-PHASE system component, which is to be assigned to the
rooms, then press OK. Now, within the list of Monodraught COOL-PHASE components, each COOL-PHASE
component will be assigned a list of assigned rooms (see Figure 20).

EEE °E= |"-'1|:|r||:u:|r.al_ll|'|t
= & Model
I suspended Ceiing: CRNESC (4)
=R | suspended Ceiing: CPrIESC (1) (4)
(% P.oom 1
@ Room &
LN Room 1
(%l P.oom &
] suspended Ceiling: CPMESC (2] (4)
|l Mo COOL-PHASE Assigned (19)

CODL-PHASE® v |

Figure 20 — Rooms assigned to each COOL-PHASE component
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5.2. Multiple COOL-PHASE systems within one room

If, after analysing the room results, it has been determined that a single COOL-PHASE system doesn’t meet
the desired overheating or fresh air requirements to a particular room, a simple method can be utilised to
increase the quantity of systems. In the ‘COOL-PHASE Navigators menu’, select ‘Assign rooms to the
appropriate COOL-PHASE group’ to show the assigned COOL-PHASE components. Right click on the desired
COOL-PHASE component and select ‘Properties’ (see Figure 21).

B8 9% | Monodraught COOLPHASE® |
= & Model
I suspended ceiling: CPMESC (4)
Suspended Ceiling: CPMASC (1) (4)
Suspended Ceiling: CPNESC (21Ld]
. Mo COQL-PHASE Assigned (1

Sort »
Select...

Delete

Figure 21 — Component Properties window

A new window for the ‘Component Properties’ will appear. To adjust the quantity of required systems, use
the up & down arrows, or type in the desired quantity of systems, within the # of units per room’ field (see
Figure 22), then press OK. Back in model space, next to the COOL-PHASE logo within the assigned room, the
circled number will have changed to the quantity of systems entered in the Component Properties Window

(see Figure 23).

Bl Component Properties

COOL-PHASE® Properties | Infarmation |

Marme: | Zuzpended Ceiling: CPHESC (2 systems) |
< # of Units: 2 : per room

Heating/Coaling?

Tupe Profile

Room Conditioning — Library Occupancy Weekly

Purge/Charge Unconditioned periods [heat or cool charge)
Surmmer Seazon SOLA-BOOST FanYearly

Winter Seazon inter

&Ll lg

HVYAC System: CPNBSC.asp

In-use: YES

Calour: ,_ s

Figure 23 — Quantity of assigned
COOL-PHASE systems

Ok ] [ Cancel

Figure 22 — Component Properties window

It should be noted, that if multiple rooms have been assigned to one COOL-PHASE Component, however
analysis of the results indicated that one of the rooms requires a different quantity of COOL-PHASE systems,
a separate COOL-PHASE component will need to be imported. By adjusting the quantity of desired systems
using the ‘Component Properties’ window (see Figure 22), the quantity of systems will be change to each
room assigned that particular component.
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6. Further COOL-PHASE Phase information

For further information about Monodraught’s COOL-PHASE system, please visit our website:

www.cool-phase.net

or download our brochure at:

http://www.cool-phase.net/cool phase brochure.pdf
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