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4 Understanding the Basics of VRV_Xpress

Understanding the Basics of VRV_Xpress

This chapter describes general selection principles used in VRV_Xpress and the devices you can
select with VRV_Xpress. Several terms used in the sub sections of this chapter will also be
explained again in the next chapters, but in terms of how to perform a selection.

Air Conditioning Systems

An air conditioning system provides cooling, heating and ventilation into rooms of a building.
Such a system consists of an outdoor unit connected to mainly indoor units but also to air
curtains, ventilation devices and hydro-boxes. One outdoor unit provides the cooling or heating
capacity for several rooms. So, a small sized building may need only one outdoor unit, as shown
in Figure 1:

‘ lnc;‘oorunits] ‘ Outdobrunit

Ventilation unit |

Figure 1: A building equipped with an outdoor unit, several indoor units and a ventilation unit

The outdoor unit connects to the devices it controls through piping. A more effective way to
represent a system is a piping diagram, showing the outdoor units and the devices it connects to,
as shown in Figure 2:

The outdoor unit in Figure 2 is a heat pump, which operates either in cooling or in heating. All
indoor units connected to it are either heating or cooling. A more sophisticated outdoor unit is a
heat recovery, as shown in Figure 3:

Out1
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Figure 2: A heat pump system shown in a piping diagram
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g

CH |a|cA CH |a|cA

e L&“E.; Lﬂ/@¢={ Ventilation unit |

Figure 3: A heat recovery system shown in a piping diagram

In such a system, each indoor unit operates individually in heating or cooling. To allow this, the
indoor units must connect to BS-boxes, which in turn connects to the outdoor unit. By cooling a
room, a BS-box recuperates its heat and provides it to a room needing heating through its
outdoor unit.

The next sub sections shortly describe the different devices that may be used in a system.

1.1.1 Outdoor Unit

Figure 4 shows different kinds of outdoor units:

Air cooled outdoor units

Refrigerant piping

Water cooling

Drain

Refrigerant piping

Figure 4: Outdoor units

- An air cooled outdoor unit (Figure 4 at the top) uses the ambient air to cool down or heat up
the refrigerant that goes to the devices it is connected to. Depending on the number and size
of the devices it is connected to, an outdoor unit consists of one, two or three interconnected
outdoor unit modules.

- A water cooled outdoor unit (Figure 4 at the bottom) uses the water to cool down or heat up
the refrigerant that goes to the devices it is connected to. In contrast to air cooled outdoor
units, a water cooled outdoor unit can be installed inside a building. As for the air cooled
outdoor units, a water cooled outdoor unit consists of one, two or three interconnected
outdoor unit modules.
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1.1.2 Indoor unit

An indoor unit has a family defining the location of its installation in a room: it may be build into
the ceiling, mounted on the ceiling or on the wall, may stand on the floor or build into the floor,
etc. Per indoor unit family, there are different sizes allowing to provide cooling or heating
capacity to small, medium or large rooms. Figure 5 gives a few examples of indoor units from

different families:
= -

Ceiling suspended Corner Floor standing Round flow

Figure 5: Indoor units

1.1.3 Refnet Piping Connections (Joint / Header)

The piping connects indoor units to their outdoor unit with refnet connections in between. An
indoor unit connects two pipes to its outdoor unit: a liquid and a pipe. In cooling mode, the liquid
refrigerant enters the indoor unit, where it expands while extracting heat from the room and exits
the indoor unit as a gas. Figure 6 at the top left shows a part of a piping diagram connecting the
gas and liquid pipes of two indoor units through a joint connection. For large systems drawing
those two pipes would make the diagram difficult to read. So, a simplification is drawing both
pipes as one connection, as shown in Figure 6 at the top right.

Liquid + Gas
4 4 Simplification o 4 o
Liquid Gas
o) o) ’I\ ’I\
Joint Liquid + Gas

% Header

Figure 6: Joint and header piping connections

There are two kinds of refnet connections:

1. Joints (see Figure 6 in the middle left), having two inputs connecting two devices or two
piping pieces and one output.

2. Headers (see Figure 6 at the bottom), having several inputs (typically 8) and one output.

In one system (outdoor unit and its connecting devices) you may mix both joints and headers, but
there are some limitations, explained in section 4.3.5).

1.1.4 BS-Boxes

A BS-box is a device allowing recuperating heat extracted from one room and delivering it to
another room. To perform this action, a BS-box connects to its heat recovery outdoor unit using
three pipes, while the connections to its indoor unit(s) consists of twe pipes. VRV _Xpress shows
the difference between two and three pipes through different colors, as shown in Figure 7:
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Figure 7: A BS-box and its piping

1.1.5 Other Devices

1.2

In addition to the indoor units, VRV Xpress allows connecting different other devices to an
outdoor units, as shown in Figure 8:

Air curtain VKM device FXMQ-MF device Expansion kit Hydro box

Figure 8: Other devices, which connect to outdoor units

- An air curtain is a ventilation device, mounted at the entrance of shops and public buildings. It
creates a warm air jet direct downwards preventing cold ambient air to come in through an
open entrance.

- A VKM device is a ventilation device, providing treated ambient air to one or more rooms
through ducting. Figure 1 shows a ventilation unit and its ducting, comparable to a VKM
device. VRV Xpress uses required cooling or heating capacity of the VKM device to
dimension the outdoor units it connects to. To make a full selection of a VKM device, using
airflow and ducting resistance, together with the cooling and heating capacities and possibly
electric heaters, you must use the VentilationXpress selection program.

- A FXMQ-MF device is also a ventilation device, providing treated ambient air to one or more
rooms through ducting. As for a VKM device, VRV_Xpress only uses the required capacities
to dimension the outdoor unit the FXMQ-MF device connects to. For a full selection, you
must use VentilationXpress as well.

- A EKEXV device or expansion kit is an interface to connect external devices to a VRV
outdoor unit. Each EKEXV device has a maximum (cooling and heating) capacity it can
handle. Given required cooling and heating capacities, VRV Xpress selects the device
covering these capacities.

- A hydro box is a device that transforms the heating capacity the refrigerant delivers to it into
warm water allowing to connect it to radiators and a boiler (high water temperature) or to
floor heating (low water temperature).

These devices all have limitations about their use within a system. VRV _Xpress makes sure you
can only make valid selections. It will explain what to do in case you attempt making an invalid
selection.

Selecting a System

When making a selection, the most important criterion is, of course, making sure to cover the
required cooling and heating capacities in each room. So, a selection starts with defining the
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indoor units in the rooms. You may need some other devices as well, for example a few
ventilation devices or a hydro box to provide warm water.

The next step is deciding what kind of outdoor unit you will use: an air-cooled or a water-cooled
outdoor unit, a heat pump or a heat recovery system. In case you select a heat recovery system,
you must add BS-boxes (see section 4.3.2). The selected outdoor unit compensates for capacity
losses due to piping length or heat losses in pipes or extra capacity needed for defrost.

To connect indoor units and other devices, you only have to drag them to the required outdoor
unit or BS-box. VRV_Xpress will automatically use joints to interconnect the piping. It also
automatically dimensions the different indoor units, BS-boxes and outdoor unit to make sure the
indoor units cover their required cooling and heating capacities. VRV _Xpress also calculates an
initial wiring diagram showing the control wiring between the indoor units, possibly the BS-
boxes and the outdoor unit. This completes an initial selection.

However, you may want to enter more detailed information about the selected system:

- You can enter the piping length of each piping piece and define the number of bends in these
pieces. VRV _Xpress then applies all piping rules to dimension the required pipe diameters
and to correct refnet joints or headers. If necessary, VRV _Xpress also performs a size up of
some diameters to comply with piping rule limitations.

- You can define extra wiring options, such as connecting two indoor units to a single remote
controller allowing their concurrent operation.

- You can define a complete central control diagram allowing the management of several
systems by a central control system. This is useful in hotels, where rooms are managed from
the reception desk, or in large buildings, where a building management system controls the
systems remotely from a central location.

- In addition, you may also fine tune the selection itself, by downsizing an indoor unit, although
the smaller model does not cover the required capacities, but it comes close enough. This may
lead to a smaller or more competing system.

Using Databases

VRV_Xpress consists of a single file and does not need any installation. To be able to perform its
functions, it contains a device database, as shown in Figure 9:

VRV_Xpress

Device Database

Indoor units, outdoor units, ventilation devices
BS-boxes, remote controllers, other options
Capacity data, ..

!

This database stores the definitions of all devices used in VRV_Xpress. A definition contains
families, capacities, correction factors, physical dimensions and limits, ...etc. This database also
contains options and piping rules.

Figure 9: The device database in VRV_Xpress

Having these definitions stored into an integrated database offers several advantages:
- VRV Xpress is independent from other files, making sure you cannot accidentally move or
delete them. All data are available and accessible at any time.
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- The device database has an expiration date, as Daikin may decide to launch new devices,
abolish existing ones or offer extra options. When the device database becomes outdated, so is
VRV Xpress. A newer VRV Xpress version automatically contains an updated device
database.

- The device database data are read-only, making sure you get the same results, even across
different projects.

- Itis possible to have a VRV_Xpress version, which is specific for a given region, making sure
you only create projects using devices that are available in your region.
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Initial Setup

This chapter is valid for all Daikin selection programs (VRV_Xpress, VRV _Pro, RefrigXpress,
VentilationXpress, Daikin Altherma, etc). In fact, these programs share some settings and at the
first you start one of them, it will fill in these settings and store them on a place accessible to the
other selection programs. In addition, all selection program perform an automatic version check,
allow you to read the release notes and download an user manual. So, the text of this chapter is
very similar in the different user manuals, but the figures are specific for the selection program
described in the corresponding manual.

Welcome Window

After having downloaded VRV_Xpress (from Extranet, from a Daikin partner portal, etc), move
it to a folder on your computer. You can then keep all project related data in this folder.
VRV_Xpress does not need an explicit installation. In fact, it detects its status and performs
automatic adjustments, depending on the situation.

A downloaded VRV Xpress is an English version and does not contain a database (see section

1.3). When you start it the first time, it will look for two global selection program settings:

1. The country you live in. The selection programs use this information to look up the server for
program versions available for the program (VRV_Xpress). The functionality of VRV _Xpress
is the same for each country, but the database content may differ. In fact, some Daikin devices
may or may not be available in some countries.

2. The language version of the program (VRV_Xpress). Each selection program is available in a
large set of languages. Note that the language you select is independent of the country you
selected. In fact, it is perfectly possible to select a language not spoken at all in the country
you selected.

If VRV_Xpress does not find these global settings, it will display a Welcome window, as shown

in Figure 10 at the left. At the right, you find the selections you can choose from. The lists shown

here are much larger than the countries or languages supported by Daikin. However, when
checking for new versions (see section 2.2), there are two possibilities:

1. Daikin supports the country and language you selected. When new versions are available for
that country and in that language, you will get a list of these versions, from which you can
select the required one.

2. Daikin does not support either the country or language you selected. When you check for new
versions, you will get the default version, which is always a version in English.

For some languages, Daikin offers variant versions. So, these languages appear as sub versions
of that language, as for instance English (Australia) in Figure 10.

Once you have selected the country and language, the other Daikin selection programs can get
that information and so, you do not have to enter it again. However, you can change this setting
at any time, in the window to download new versions (see section 2.2) and in the About window
(see section 2.6).
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Belgium v
g
-~

Bangladesh
Welcome to the Xpress Selection program Barbados
Belarus
Piease select your country S
Depending on your country some configurations and device models may Belize
may not be available / Benin
- ’ [~ Bermuda
Bhutan v
Please select your preferred user interface language English ~

Czech (g

English v B
Dutch

These settings will be used by all Daikin programs J

English (Australia)

English (United Kingdom})

1Estonian

Please select your country Finnish v

ok Cancel

Figure 10: Selecting the country and the language

2.2 Getting the First New Version

As explained in the previous section, a downloaded program (VRV_Xpress) does not contain a
device database (see section 1.3) and it is an English version. When you start VRV_Xpress it
notices it needs a database and connects to a central server, called DENV. So, your computer
needs an Internet connection and it is not possible to get any version without it.

Important note: Make absolutely sure the selection program you are using has the correct

name. For VRV Xpress, the name must be “VRV Xpress.exe”. When
connecting to the central server, VRV Xpress must send its executable name.
If that central server does not recognize the name it receives, it refuses to
proceed.

The central server will look up the available versions for the given country and language. A
version consists of five parts:

1.

2.
3.

The program name. In fact, the central server uses this name lookup its database for versions
for the given selection program (VRV_Xpress).

The program version. A program version defines the available functionality.

The program language. VRV _Xpress comes in different language versions (English, French,
...etc). The central server will look for the language you selected (see section 2.1)

The configuration used for filtering of the devices. Depending on the region or country,
Daikin may decide whether or not to offer specific devices. For example, Daikin equips some
devices for extreme cold or extreme hot regions. It makes no sense to sell devices for extreme
cold regions in extreme hot regions. A configuration defines the set of available devices and
the default configuration contains all devices.

. The version number of the central database.

Using this information, the central server looks up the available versions and sends it to
VRV _Xpress, which brings up a window as shown in Figure 11:
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English

Available versions

r Software Setup = =
Configure
Current Version
Download server DENY
Program ¥press English
[ Configuration n/a ]
| Database version n/a ] Default |anguage
Download
Country
Depending on your country some configurations and device models may or may not be
available
Belgium W Set as Default
Preferred language |:| Show sublanguages
W Set as Default

Version Language Configuration

Database Description

E',)Xpress 7.0.3 English Eelgium Default

10.0.3 The Belgium Default does

Download Selected Version

Configuration Description...

Close

Available versions, best match marked with an arrow

Setting up VRV_Xpress

Figure 11: Looking up the available versions

- The top of this window shows that this is the initial VRV Xpress version, as there is no
version information yet.

The middle part shows the country and language information, you filled in (see section 2.1).
The bottom part shows the list of available versions: the list here contains only one version,

which is the default version for Belgium. It contains a configuration name and description,
which may consist of several lines of text. Click on the "Configuration Description"
command button to display this text in a window, as shown in Figure 12:

Available versions

Version

Language

Configuration Database Description

l':'f/ ¥press 7.0.3  English

Eelgium Default

10.0.3 ] [The Belgium Default does |

<

l Download Selected Version

l [| Configuration Description... l

o The Belgium Default does not contain VRV classic

Information

Figure 12: Getting information about a specific configuration

Click the "Download Selected Version" command button to download and install the version.
Before starting this download, VRV_Xpress brings up a Notice window as shown in Figure 13:
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r Notice = =

MOTICE ON DATA PROCESSING

Daikin Europe MV hereby informs all users of this Xpress software ["Software’] that, ~
after you accept this update to the Software, Daikin Europe NV will collect the
following data from you, strictly for the purpose of analyzing usage of the Software
with a view to improve its content as well as to enable Daikin Europe NV to decide on
directions of its future Software development to meet user demand. If you do not

wish the data described below to be collected from you, you may choose not to

accept this update, in which case you will remain to be able to use the Software you

use currently.

Information we collect

1} Infarmation which is not personally identifiable [2.g. the version of the Software
and the type of operating system you use, the country and the language version of
the Software you use, and the number of use], We may use this information and
share it with our affiliates worldwide in order to enable us to measure the usage of
our Software and to improve its content.

(2} Information which, if someone wants to, combined with other data can indirectly
be used to identify individuals, namely your domain and user ID. However, after
collecting this information, we do not identify any individual, rather, we only use it to
eliminate double counts [without this data, we would count double a user for
example if (sthe logs in in two different pes), We keep this data in Daikin Europe NV's
server located in the European Union., Only Daikin Europe NV's personnel will have
access to the data on a ‘need to know’ basis and we will not share it with third
parties other than our Software developers or consultants all bound with strict
confidentiality commitments. And we will not keep this data any longer than
necessary for the purpose aimed at.

You may access or correct (update or change} your personal information at any time W

/®. | accept these conditions
(_J | do not accept these conditions _—
Notice

Figure 13: Notice about collecting statistics data

Setting up VRV_Xpress

It explains that VRV _Xpress is collecting statistics data during its execution. It sends these to the
central server, together with the version, the configuration, the language, ...etc. These data are
used to perform an analysis about the use of VRV_Xpress, the kind of projects developed, ...etc.

To continue, you first have to select "I accept these conditions" and click the "Continue" button.
VRV _Xpress stops without downloading a new version if you select "I do not accept these
conditions", and click the "Continue" button.

After having accepted these conditions VRV Xpress starts the download. The bottom of the
software setup window of Figure 11 changes into a progress bar. On a normal Internet
connection, this downloading process takes less than one minute. At the end of the download,
VRV _Xpress displays a window to restart it, as shown in Figure 14:

Downloading vrv_xpress.exe

Information

o Download complete, The program will now restart

Figure 14: Version download is completed

This completes the initial setup of VRV_Xpress.

Disclaimer Window
After having completed the initial setup of VRV _Xpress, it restarts as a new version.

Each time you start a new version, VRV_Xpress displays a disclaimer window, as shown in
Figure 15. This window explains the general conditions of using this VRV _Xpress software.
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r Disclaimer = =

GEMERAL TERMS

Refrigeration Xpress - Accept to launch the software, ~
Please read through these conditions of use carefully.

These terms and conditions are a binding legal agreement [Agreement’] between you
['User'} and Daikin Europe M.V, ['Daikin’) concerning the use of Refrigeration Xpress
software ['Software’) and constitutes the complete agreement.

To use the Software you must agree to be bound by the terms and conditions of the
conditions of use. If you do not agree with all these conditions of use, you may not
use the Software in any manner,

Usage provisions

Subject to the terms and conditions of this Agreement, permission is granted to the
User to use the Software to select the Daikin equipment and to simulate its
use/results.

These conditions of use do not grant any right of re-distribution or use in any
manner other than the above, In particular you are advised that the sale, lease, or
rental of the Software in any form without written authority from Daikin is explicitly
prohibited,

Copyright

Maothing in this Agreement shall give you any rights in respect of the intellectual
property of Daikin and you acknowledge that you do not acquire any rights in

respect of such intellectual property rights, Reproduction, transfer, distribution or
storage of part or the entire Software in any way without the prior written permission
of Daikin is prohibited, You can apply for permission via info@daikineurope.com. W

[-‘5"I accept these conditions ]

(_J1 do not accept these conditions

Disclaimer

Figure 15: The disclaimer window

To continue, you first have to select "I accept these conditions" and click the "Continue" button.
VRV _Xpress stops if you select "I do not accept these conditions", and click the "Continue"
button.

2.4 Registering

Before being able to use VRV_Xpress, you need to register it. This action is only needed the first
time you use VRV_ Xpress. Registering is a two step process:
1. First you have to fill in registration data, as shown in Figure 16

r Registration

Please Register

VRV Xpress

In order to serve you better, we kindly ask you to register.

We will not pass on your personal details to any third party without your
permission.

For more information, see our "notice on data processing”.

User identification * = required fields
First narne * Enter your first name
Last narme * Enter your last name
Function Other (please specify) W > (Other (please specify) iv
Other* Enter your function in the company Architect
. Consultant
e-mail * Enter your e-mail address Contractor
Company * Enter th f your Y Dailkin staff
pany nter the name of your company Dealer
zp Enter ZIP code Distributor
Installer
City Enter the city Project manager
X End user
Country Belgium Other (please specify)
I have read, understand, and accept the notice on data processing
Cancel
Enter the city

Figure 16: The registration form

This form contains a required fields and a few optional fields. The most important required
field is the e-mail address. This must be a correct and existing e-mail. In fact, to finish the
registration, the Daikin server will send you a registration code (see step 2) to this e-mail
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address. If this address doesn't exist or contains an (typographical) error, you will not receive
an e-mail, preventing you to complete the registration process.

After you filled in the required fields, make sure to check the checkmark at the bottom: you
can first read the notice on data processing, which will check the checkmark automatically or
you have to do this manually. This will make the "Register" command available. Click it to
send the information to the Daikin server.

2. VRV_Xpress now extends the registration window to allow you entering a confirmation code
and after a short moment, the Daikin server will send you a mail with that confirmation code.
Figure 17 shows the window after having clicked the "Register" command button, and
waiting for the mail. The registration code is a large numeric code, e.g. 2131974122.

r Registration
Please Register
VRV Xpress
User identification * = required fields
First name * John
Last name* Jones
Function * Other (please specify) > -
Other* Chief Engineering Information -
e-mail * icri
Jones.)@micriconsult.be o A confirmation code has been sent to
Company * MICRI Consult JonesJ@micriconsult.be. Paste this code below
ZIp 2400
City Oostende
Country Belgium

| have read, understand, and accept the notice on data processing

Cancel

Confirm registration

Confirmation code Paste confirmation code received by e-mail

Confirm \ Information

Paste confirmation code received by e-mail o Registration completed

Figure 17: The final registration

When you enter that code, you receive a message that the registration was completed
successfully.

This is the final window before showing the main window, as explained in section 2.7

Automatic Version Checking

Each time you start VRV Xpress and after having displayed the disclaimer window (if any),

VRV_Xpress connects to the central server to look for possible new versions:

- There may be a new program version offering new functionality.

- There may be a new device database, offering new devices or containing additions to existing
devices.

- There may be a new language version.

A connection to a central server is only possible with an operational Internet connection.

When the central server finds new versions, VRV Xpress displays the Upgrade window, as
shown in Figure 18:
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r Upgrade Now!

. | Please upgrade your copy of Xpress Selection (version
Ly 7.0.3 - database 10.0.3)

- Software version 7.1.0 now available.

See release notes for more details.

Upgrade Mow! Skip

Release Motes
Figure 18: The new version window

This window gives some information about the available version. In Figure 18 there is a new

program version available. It is up to you to decide what to do now:

- Click the "Upgrade Now!" command button, to bring up the same software setup window of
Figure 11, allowing to download the new version in the same way as the very first version
(see section 2.2).

- Click the "Skip" command button to ignore the new version and to proceed with VRV _Xpress
still using the current version.

- Click the "Release Notes" command button to display the release notes about the new
version, from the current version up to the latest version on the central server (see Figure 19):

Vv Upgrade Now!

i 1 Please upgrade your copy of Xpress Selection (version
I 4 7.0.3 - database 10.0.3)

- Software version 7.1.0 now available.

See release notes for more details.

Upgrade Mow! Skip

Release notes

VRV Xpress 7.1.0

Integration with new Mantra functionality.
Added new indoor family FDXS-F(%)
Power supply definitions reviewed

VRV Xpress 7.0.5
Databaze structure update.

VRV Xpress 7.0.3
Indeer unit report takes power supply inte account (S0/50Hz).

Figure 19: Showing release notes

Release notes refer to the program version and to the database version. When the central
server contains a new device database, this window still shows the release notes of the
program version followed by the release notes of the new device database.

After reading the release notes you may still decide to install the new version or proceed with
the current version.
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2.6 About Commands

The main VRV_Xpress window (see section 2.7) has a command toolbar containing an About
command, as shown in Figure 20 at the top (see section 6.1 for the other commands):

1 New.. [F Open.. + & Import.. k& Save As.. = Exit | 5.7 Preferences,., | @ About... I

r About

' Xpress Selection

Version 7.0.3 Release Motes

English Localization...

This is a product of
Daikin Europe n.v.

Zandvoordestraat 300

User's Manual...

Database 2400 Oostende - Belgium
Central 10.0.3 @ www.daikineurope.com

Expiry date 19 February 2016
Developed by

E25 n.v.

e Technologiepark 5
s Riscaimes, 9052 Zwijnaarde - Belgium

@ www.e2s.be

Figure 20: The About window with its version related commands

Clicking this command brings up the About window. contains three version related command

buttons:
1. The "Release Notes" command button shows the release notes in the same way as in the

upgrade window (see Figure 19). The only difference is that they now appear below the About
window, as shown in Figure 21:

Vv About

' Xpress Selection

Version 7.0.3
English Localization...
= This is a product of
MeEgsihianuals Daikin Eurape n.v.
Zandvoordestraat 300
Database 2400 Oostende - Belgium
Central 10.0.3 @ www.daikineurope.com

Expiry date 19 February 2016
Developed by

E25 n.v.
> x Technologiepark 5
Disclaimer:. 9052 Zwijnaarde - Belgium
@ www.els.be

Release notes

VRV Xpress 7.1.0

Integration with new Mantra functionality.
Added new indoor family FDXS-F(9)
Power supply definttions reviewed

VRV Xpress 7.0.5
Database structure update.

VRV Xpress 7.0.3
Indeer unit report takes power supply inte account (S0/60Hz).

Figure 21: The release notes in the About Window

If you do not upgrade the version, you get all release notes from your current VRV _Xpress
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version to the latest version available on the central server, for a maximum of 5 versions.

. The "Localization" command button brings up a window similar to the Welcome window in

Figure 10, in which you can change the selected country and language (see section 2.1).
Changing the country may lead to different configurations than in the current country and
changing the language obviously may lead to a different language version. When closing this
window, VRV_Xpress notices the changes and displays one of the question windows from
Figure 22:

Confirm Confirm
o You have changed your country setting. Do you want to o You have changed your preferred language. Do you
check for country specific updates? want to check for language specific updates?

Figure 22: Confirming a lookup for new versions

Answering "Yes" to these questions starts a communication with the central server to look for
a new version. As a result, VRV_Xpress brings up the version overview window as shown in
Figure 11 (see section 2.2), from which you can download the required version.

. The "User's Manual" command button downloads this user manual as pdf file and allows you

to save it locally on your computer. This command only appears if there is a manual available.

2.7 The Main Window

After the initial windows, the main VRV_Xpress window comes up, containing several tabs, as
shown in Figure 23:

# Xpress 7.6.0 - Central 1044 = o x

) New.. 7 Open.. » & import.. kgl Sevess.. = Exit |;‘i‘ Preferences... | @) About..

v Indoor Units % Outdoor Units % Piping 7 Wiring % Centralized Controllers % Reports

DAIKIN  Project name || Client name |
Reference | Revision i
Country Belgium w
Refrigerant How to add indoor devices:
R4104A ~ | Select the command buttons to add indoor units and other devices. Drag and drop devices to change the order.
v 5 It is possible to select the outdoor units tab as soon as a device is added.
Outdoor unit group
Standard ™
Name FCU TmpC RQTC MaxTC RgSC MaxSC Tevap TmpH RgHC MaxHC  Aiflow L]
i
m
=
1
e |

Overview of all defined indoor units

Figure 23: The VRV_Xpress start up window
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It shows the “Indoor Units” tab to enter indoor units and other devices. At the top is shortly
explains how to enter these devices, by clicking on the of icon commands at the right.

The other tabs are not selectable yet, as you first need to enter indoor units and other devices.

However, these tabs are:

- Outdoor units: in this tab, you select an outdoor unit and connect the indoor units and other
devices to it.

- Piping: this tab shows the piping diagram, which you can refine by rearranging it or by
entering the piping lengths.

- Wiring: this tab shows the wiring diagram, which you can refine by defining remote
controllers, for example.

- Centralized Controllers: in this tab you define central controller systems managing several
systems in a hotel or building.

- Reports: allows you selecting the different parts you want to get in a report.

The next chapters will explain these tabs in much more detail, while making and refining a
selection.
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Making a Selection

This chapter explains the different steps to follow to make a first and simple selection, which
only uses indoor units and an outdoor unit. Next chapters refine this selection and combine other

devices as well.

Selecting the Indoor Units

As explained in Figure 23, you bring up the indoor unit edit window by clicking the indoor unit
icon at the right. This edit window allows you filling in a few fields to get a complying indoor

unit, as shown in Figure 24:

Refrigerant How to add indoor devices:

08 It is possible to select the outdoor units tab as soon as a device is added.

Qutdoor unit group
Standard W

© Select the command buttons to add indoor units and other devices, Drag and drop devices to change the order,

1 indoor unit(s) selected

Mame FCL Tmp C RgTC MaxTC RgSC  MaxSC  Tevap TdisC

TmpH RgHC MaxHC TdisH  Airflow

Ind 1 FXFOS0A  24.0°C /508  4.0kW  4.8kKW 3.7kW 6.0°C  13.2°C

20,0°C  4.0kW  6.3KW 300m’/h

\\\ V

S Indoor Unit
~

-
T T |- wame

Room v

Edit Indoor Unit Selection

Model

Series RA10A

Family

Select Options..,

@@= @e

VRV FXAQ - Wall mounted 15-63

oK

FCU

Design criteria
Cooling DBT *C|24.0 RH% |50
Required total capacity (Rg TC) kW 4.0

Reqguired sensible capacity (Rg 5C) kW 0.0

Heating DBT “C|20.0

Required capacity (Rg HC)

Mame of the indoor unit

Close

Figure 24: Selecting indoor units

- VRV _Xpress automatically fills in a name for the indoor unit. By default, this name starts
with “Ind”, followed by a number. You can change this name by typing the name you had in
mind. You can also change the default in the Preferences window, as explained in section 0.
For the moment, just accept the default generated names.

- A more important field is the family, as it defines the
kind of indoor unit: wall mounted, ceiling mounted,
floor standing, etc. The combo box contains all
families available in the database. For this selection
example, you select the wall mounted cassette. The
family name also contains the indoor unit range, as
shown in Figure 25. This gives an first idea about the
possible choices. You do not have to select a size.
VRV Xpress does this, based on the required
capacities.

- VRV Xpress fills in the cooling condition for the
room. By default, it shows the room temperature of
24°C with a 50% relative humidity. When you change

| Smallest and largest model in this family |

il

WRY FXCOA - 2-way blow cassette

VRV FXDQ - Ducted unit low ESP 15-63

WVERW FXDOQ-MS - Ducted unit low ESP 20-25
VRV FXDO-P2 - Ducted unit low ESP 15-63
WRY FXFQA - Round flow cassette 20-125
WRW FXHOA - Ceiling suspended 32-100
WRY FEEQ - Corner cassette 25-63

WRW FXLQ - Floor standing 20-63

WRY FEMO - Ducted unit large ESP 20-200
WVRW FXNQ - Concealed floor standing 20-63
VRV FESQ - Ducted unit med ESP 20-140
WRW FXUQA - Ceiling suspended cassette 71-100

WRW FXZ0A - Fully flat cassette 15-50

Figure 25: Selecting the indoor unit family

this condition, VRV_Xpress remembers it and uses this new condition for the next indoor unit
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selections.

- VRV _Xpress uses the required total capacity you enter to look up all indoor unit sizes for the
selected family and selects the one that covers the closest the required total capacity. If you
leave this field zero, VRV _Xpress does not consider it for the indoor unit selection.

- You can also enter the required sensible capacity to add an extra criterion that VRV _Xpress
must cover. If you leave this field zero, VRV _Xpress does not consider it for the indoor unit
selection.

Entering a value for the required sensible capacity requires careful consideration. In fact,

when cooling down the air in a room, the fofal capacity of an indoor unit produces two

effects:

a. The absolute humidity in the air reduces by producing condensate. The part of the total
capacity responsible for this effect is the latent capacity.

b. The temperature drops. The part of the total capacity responsible for this effect is the
sensible capacity. As a rule of thumb, the sensible capacity of an indoor unit is about 75%
to 80% of the total capacity.

The total capacity is the sum of these latent and sensible capacities. So, be careful to enter a

figure that is lower than the total capacity. In addition, when you enter a sensible capacity,

you also should enter total capacity. However, if you leave the total capacity field zero,

VRV _Xpress assumes a total capacity for which the given sensible capacity is 75% of that

value, as shown in Figure 26:

4 Edit Indoor Unit Selection
Indoor Unit
Mame Ind &
Room W
Maodel
Se
Series R4104
Family
VRV FXAQ - Wall mounted 15-63 v Required Total Capacity ﬂ
FCU A Sensible Heat Factor (SHF) of 0,75 was applied to

determine R.g TC, which is needed to select the outdoor

Design criteria unit.
Cooling DET *C|24.0 RH% |50 Please check if both Rg TC and Rg 5C values match your
Required total capacity [Rq TC) KW 0.0 (0 (PRI

Required sensible capacity (Rg 5C)
Close

Heating DET qdl20.0]

Required capacity [Rq HC} KW (4.0

Add Close

Indaar unit family

Figure 26: Entering a sensible capacity without total capacity

- As for cooling, VRV Xpress also fills in the heating condition for the room. By default, it
shows the room temperature of 20°C. However, when you change this condition,
VRV_Xpress remembers it and uses this new condition for the next indoor unit selections.

- VRV _ Xpress uses the required capacity you enter to look up all indoor unit sizes for the
selected family and selects the one that covers the closest the required capacity. If you leave
field zero, VRV_Xpress does not consider it for the indoor unit selection.

After filling in these data you can now click the “Add” command button to add the indoor unit to
the list, as shown Figure 24. VRV Xpress selects an indoor unit from the selected family
covering the closes the required capacities. It then changes the sequence number in the indoor
unit name in its edit window. In Figure 24, that name is now “Ind 2”, making the window ready
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for the next indoor unit. If the next room in the building has the same requirements, all fields can
remain the same. Just click the “Add” command button again to add the next indoor unit.

Figure 27 shows the result of selecting a few indoor units that way. All indoor units, except the
last one have, the same model FXFQS50A. Note that for a given maximum total cooling capacity
of 4.8kW the indoor unit provides a sensible cooling capacity of 3.8kW, which is about 80% of
the total capacity. It also provides a much larger heating capacity of 6.3kW.

You can configure the overview by clicking the question mark icon at the right of it. This brings
up a window explaining the titles used in the overview. It also contains checkmarks in front of
each column item. Unchecking these checkmarks removes the column from the overview. In
Figure 27 at the bottom, the columns about the sensible capacity have been removed from the

OVErviEw.
Mame FCU Tmp C RqTC MaxTC Rg5C Max5C Tevap TmpH RgHC MaxHC  Airflow
f Llind 1 FXFQS0A  24.0°C/50% 4.0kW  4.8kW 3.7KW  60°C  20,0°C  4.0kW  63KW  900m/h =
Dindz2 FXFOQ50A  24.0°C/50%  4.0kW  4.8kW 3.T7EW 6.0°C 20,0°C  4.0kW  B3KW 200m*/h
Lind3 FXFOQ50A  24.0°C/50%  4.0kW  4.8kW 3.T7EW 6.0°C 20,0°C  4.0kW  B3KW 300m*/h m
ind4 FXFOQ50A  24.0°C/50%  4.0kW  4.8kW 3.T7EW 6.0°C 20,0°C  4.0kW  B3KW 200m*/h =
Linds FXFQ50A  24.0°C/50%  4.0kW  4.8kW 3TEW 60°C  200°C  4.0kW  B3KW 900m*/h {
Oinds FXFO32A  24.0°C/50%  3.06W  3.1kKW 2.6KW 6.0°C 20,0°C  4.0kW  4.0KW 750m?/| D
| Legend
The fields that you select here will also be those shown in the
indoor unit details report
Hame Logical name of the device
FCU Device model name
Tmp C Indoor conditions in cooling (dry bulb temp. / RH)
Rq TC Required total cooling capacity
Rv TC Revised total cooling capacity (asked from outdaar)
I\daxTC Available total cooling capacity
Name FCU Tmp C RQTC  MaxTC Tevap TmpH RqHC MaxHC  Airflow RasC  Required sensible cooling capacity
= dax SC  Available sensible cooling capacity
i olind1 EXFQ50A  24.0°C/50% 40kW 4.8kW  6.0°C  20,0°C  4.0kW  63kW  900m~/h 2] Tevap A
LOindz2 FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0kW  B3kKW 200m*/h
Dlind3  FXFOS0A 240°C/50% 40KW 484W  60°C 200C 40KW  63kW  9oom¥n | TMPH  Indoortemperature in heating
Llind4  FXFQS0A  24.0°C/50% 40KW  48kW  6.0°C  20.0°C  40kW  63kW  900m*h RGHC  Required heating capacity
Llinds FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0kW  B3kKW 200m*/h Rv HC Revised heating capacity (asked from outdoor)
Linde FXFQ32A  24.0°C/50%  3.0kW  3.1EW 6.0°C  200°C  4.0kW  4.0kW 750m*/h Max HC  Available heating capacity
[+#] sirflow  Supplied airflow

Figure 27: Adding a few indoor units

One final word about the selected indoor units

at the right border a small red icon appears.

how to get this information.

. When clicking on one of them, you select it and

Clicking it brings up a window allowing you
connecting to Internet or Extranet to get more information about the selected indoor unit or any
other device you want to connect to an outdoor unit. Figure 28 gives a schematic overview of

This red icon appears everywhere in VRV _Xpress where you can select a device. So, anywhere
you see a red icon appearing you can connect to Internet or Extranet.

Important note: the red icon only appears if there is information available on Internet or
Extranet about the selected device.
Note: Extranet information if only accessible if you have the permission for it. This means
that you will have to enter a user name and password.

Having selected these indoor units, the next step is connecting them to an outdoor unit.
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Mame FCU Tmp C Rg TC MaxTC Tevap TmpH RgHC MaxHC  Airflow
|E Llind 1 FXFOS0A  24.0°C /500 A0kW 48kW  60°C ~ 20.0°C  4.0kW 6.3KW 200m*/h
Llind 2 FXFOQS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0KW  B3KW 300m*/h
Llind 3 FXFOQS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0KW  B3KW %00m/h
Hind4 FXFQ50A  24.0°C/50%  4.0kW  48kW  60°C  200°C  4.0kW  6.3KW 200mF/h
Llinds FXFOQS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0KW  B3KW %00m/h
Oind& FXFO324  24.0°C/50% 3.0KW  31kW  60°C  20.0°C  4.0kW  4.0kW 750m/h

FXFQ-A

®

=% /= 08 B

©)

o Back to pravious
product

Agd to My Favorites

«—

= P T O [ -
3 11 BN
y.ji A .\ " r ONeinformation - © HEM|
- Daikin Internet
Commercial information

Daikin Extranet
General Information - ° i 2
T Close the window

Print Paga

Figure 28: Getting information from Internet or Extranet

Selecting the Outdoor Unit

Once you close the “Edit Indoor Unit Selection” window, after having entered at least one
indoor unit, the “Qutdoor Units” tab becomes available. Click on that tab to get a window, as
shown in Figure 29. As there no outdoor units yet, this tab is empty. However, at the bottom
right, you see the list of indoor units to connect to an outdoor unit. This list contains the six
indoor units you defined in the previous section.

+ Indoor Units| & Outdoor Units | % piping | % Wiring | % Centralized Controllers | % Reports

0]

(=1

(" Indoor units not yet attached

How to design the systems:

Ll ind 1 [FXFQS0A] - Select "Add Qutdoor Units™ button to add OU.

ind 2 [FYXFQS04] HSW to cl’:jagge tlrbetsysternosl'_ltreeBrse;;res:ntation:ct
- Drag and drop 0 an or BS-Box to conne

Hind 3 [FXFOS0A] it to that device,

L ind 4 [FXFQ504] - Drag and drop devices to change the

L ind 5 [FXFOS04] connection order,

Ll ind 6 [FXFO324]

Figure 29: The outdoor units tab

Clicking the green icon at the top in the middle of the tab, brings up the (air-cooled) outdoor unit
edit windows as shown in Figure 30:
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r

at pump
Heat recovery
Heating anly

MName N}ut‘]

Family Heat pump v

Edit Qutdoor Unit Selection

System | Piping | Modules

B8 Out 1 [RXYQST]|

Select Options...

Series
VRV IV Non Continuous Heating (RXYQ-T)

o

Design conditions heating
Cutdoor DET “C|o.0

RXYQ8T

Design conditions cooling

Outdoaor DET *C|32.0
Evaporating temperature  *C| 6,0 (default)

VRY Cold Region (RT30-PA]

VRV IV Continuous Heating (RYYO-T)

VRV IV Mini Compact [RXYSCOQ-TV1}

VRY IV Mini Standard 1phase [RYXYS0Q-TV1)

VRY 1Y Mini Standard/Large 3phase [RXYSQ-TY1
R 0 : g (RXY¥Q

VRY Classic [RMYCO-4A) ~

0 0 3
VRV IV Outdoor for Indoor (SB.REXYO-T) hd

-E a v connecions

Available indoor units

) ]

(Eind 1 [FXFQ504]
Ll ind 2 [FXFQS04]
Ll ind 3 [FXFQS04]
Ll ind 4 [FXFQS04]
Llind 5 [FXFQS504]
L ind 6 [FXFQ324]

@ |z w|connedions

Lindoarreq CC
Lindoor req HC
Lindoor Cl o

At least one indoor unit must be connected to Cutdoor unit Out 1

Figure 30: The outdoor edit window

As for the indoor units, VRV_Xpress automatically fills in a name for the outdoor unit. By
default, this name starts with “Qur”, followed by a number. You can change this name by
typing the name you had in mind. You can also change the default in the Preferences window,
as explained in section 0. For the moment, just accept the default generated names.

As for indoor units, outdoor units also have a family. For outdoor units, the family stands for
what kind of operation the outdoor supports. An outdoor unit can be a heat recovery (see
Figure 3), a heat pump (see Figure 2), heating only or cooling only. Heating only and cooling
only are specialized heat pump outdoor units.

Within the selected family, several series may be available. In Figure 30, the heat pump
family has eight series: VRV Classic (RXYCQ-A), VRV Cold Region (RTSQ-PA), VRV IV
Continuous Heating (RYYQ-T) and so on. A series has a number of models, allowing you
defining a small system containing a few indoor units or a considerable system with up to 64
indoor units of different sizes.

There are no indoor units connected yet to the outdoor unit. VRV_Xpress finds the smallest
available outdoor unit in the selected family and series (RYYQS8T), but also marks it with a
red cross to indicate a problem. Selecting the outdoor unit will show a message at the bottom
of the window explaining the problem, as shown in Figure 30.

At the right of the outdoor unit, the list of available indoor units appear. You can select and
drag them to the outdoor unit. You can do this one indoor unit at a time or select them first and
drag them all at once.

Figure 31 shows the result after having connected the indoor units to the outdoor unit:
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F Edit Outdoor Unit Selection =l
System

MName lout 1 Select Options,., System | Piping | Modules |
Out 1 [RY¥O12T] - 84%
Il Ind 1 [FXFQ504]
i Ind 2 [FAFO504]
‘-2 Ind 3 [FXFQ504]
i+ Ind 4 [FXFQS04]

| Available indoor units

Family Heat pump w
Series
[ VRV IV Continuous Heating [RYYQ-T)

RYYQ12T
o s = I Ind 5 [FXFQS504]
sign conditions cooling “.EL Ind 6 [FYFO324)
DOutdoor DET *C{32.0

Evaporating temperature  *C 5,0 (default) L

Design conditions heating
Qutdoor DET *Clo.0 RH% |49

5.0 default

-E 8 w | connections
-] :2 w | connections
Lindoorreq CC 23.0kW

Lindoar req HC 24.0kW
Lindoor Cl 281.25

oK | | Cancel |

The manually entered piping lengths contain errors. See piping diagram

Figure 31: Connecting the indoor units

The outdoor unit now gets a larger model (RYYQ12T) and at the bottom. VRV _Xpress gives an

overview of the required capacities for the connected indoor units (see also Figure 27):

- The total required cooling capacity, which is 5 x 4.0kW + 1 x 3.0kW = 23.0kW

- The total required heating capacity, which is 6 x 4.0kW = 24.0kW

- The total connection index for the indoor units, which is 5 x 50 + 1 x 31.25 = 281.25. A
connection index is a dimensionless number related to the maximum capacity an indoor can
deliver.

In a regular cooling cycle, the sizes of the condenser (= the outdoor unit) and the evaporator (=
the indoor units) match, which corresponds with a connection ratio of 100%. The indoor units
maximally get the capacity that the outdoor unit can provide. The connection ratio is the ratio
between the connection index of the connected indoor units and the connection index of the
outdoor unit.

However, increasing the size of the evaporator by 30% (by connecting more indoor units to the
outdoor unit) increases the available capacity of that outdoor unit by 7% for only a fraction of the
required power input. The optimum configuration of an outdoor unit with its indoor units is when
the connection ratio is close to 130%. Increasing the ratio to larger values no longer increases the
available capacity.

Starting from the smallest outdoor unit in the family and connection ratios from 100% to 130%,
VRV_Xpress now looks up the outdoor units covering the total required cooling and heating
capacities and the total required connection index from the indoor units. In Figure 31, the
connection ratio of the selected outdoor unit model (RYYQ12T) is 94%. This figure is explained
in Figure 32 showing an overview of the selected outdoor unit data:
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+ Indoor Units | v Outdoar Units | " piping | # Wiring | # Centralized Controllers | # Reports
4 ‘K - Out 1 [RYWO12T] - 9% QOutdoor unit Out 1
& Ind 1 [FXFOS0A] ggl Mode RYVQ12T P 400V 3Nph
- Ind 2 [FXFOS0A] " BV Ty i ing [
H Series VRV IV Continuous Heating (RYYQ-
-2 Ind 3 [FXFOS04] =2 ) T 9 (ROGD
i Ind 4 [FXFQ504] Family Heat pump
..... I Ind 5 [FXFQS04] @ Connection index
LI Ind & [FXFQ324] Actual 281.25 Maxx. 350
/ Connection ratio
@ Actual 4% Max. 130% 300 at 100%
Cutdoor temperature cooling 32.0°C
'm' Cooling capacity 281.25 =94%
Available 28.3kW Required  23.0kW 300
Qutdoor heating DET / RH 0.0°C /455
Heating capacity (integrated heating capacity]
Available 25.1kwW Required 24.0kW

Figure 32: Overview of the selected outdoor unit data

- The actual connection index is 281.25, whereas the outdoor unit has a maximum connection
index of 390 at a connection ratio of 130%. At 100%, the connection index is 300 (from the
data book), which still covers the required 281.25. The actual connection ratio is then 281.25 /
300 = 93.75%, rounded to 94%.

- The available cooling capacity (28.3kW) covers the total required cooling capacity (23.0kW).

- The available heating capacity (25.2kW), covers the total required heating capacity (24.0kW).

However, the outdoor unit in Figure 31 still gives an error message. In fact, although the indoor
units are connected now, VRV_Xpress cannot calculate corrections for the piping, as you still
have to fill in piping lengths. Before getting into piping lengths, consider the information at the
left side of the window of Figure 31 and also given at the right side in Figure 32 containing the
design cooling and heating conditions for an air cooled outdoor unit:

- The design cooling conditions shows the following data:

° The outdoor dry bulb temperature is the design ambient temperature for which the outdoor
unit has been selected for cooling. The higher this temperature, the less efficient the
outdoor unit becomes. Its best performance is in the range from 15°C to 35°C.
VRV _Xpress uses a default value of 32°C.

The evaporating temperature is the temperature of the liquid refrigerant at the moment it
evaporates in the indoor units to extract heat from the room. The lower this temperature,
the faster the indoor unit cools down but it also extracts more moist from the air. A higher
temperature results in indoor units cooling down more gentle, but it may require a larger
model to cover the required capacity.

- The design heating conditions show the following data:

° The outdoor dry bulb temperature is the design ambient temperature for which the outdoor
unit has been selected for heating. The lower this temperature, the less efficient the outdoor
unit becomes. Its best performance is in the range from 0°C to 15°C. VRV_Xpress uses a
default value of 0°C.

The outdoor relative humidity is the ambient relative humidity. VRV _Xpress uses a default
value of 50%. For locations with high humidity, up to 80% would be a more appropriate
value.

- The cooling capacity shows the following data:

° The available cooling capacity is the cooling capacity the outdoor unit delivers at a
connection ratio of 94%. The outdoor unit takes losses into account due to piping lengths.
So, this capacity may change when you enter the actual piping lengths (see section 3.3).
The required indoor unit cooling capacity is the sum of the required cooling capacities of
the connected indoor units. In this example project, there are 5 indoor units requiring
4.0kW and 1 requiring 3.0kW, giving a total of 23.0kW.
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- The heating capacity shows the following data:

° The available integrated heating capacity is the heating capacity the outdoor unit delivers
at a connection ratio of 94%, but which is less than the published heating capacity. Indeed,
integrated heating capacity is the published capacity minus the capacity the outdoor unit
uses for ice defrosting. As the outdoor unit takes the losses into account due to the piping
lengths, this capacity may change when you enter the actual piping lengths.

The required indoor unit heating capacity and the operational load have the same meaning
as for cooling.

When selecting a water cooled outdoor unit, the outdoor unit edit window looks slightly
different. In fact, there is no point in defining ambient air conditions. Instead, you must define
the design water conditions, as shown in Figure 33:

F Edit Outdoor Unit Selection =l
System

Mame lout 1 Select Options,., System | Piping | Modules|

Family Heat pump ™ I important Notes... I A0 Out 1 [RWEYQ10TS] - 112% || Available indoor units

Series
VRV IV Water-cooled [RWEYQ-TE} E
RWEYQ10TS / Propylene

Water flow per module Ifs |1.60

i+ Ind 5 [FXFQ504]
LI Ind 6 [FXFO324]
Glycol - Mone —— L]
Design conditions cooling
Infet €300 Cutlet  34.7°C

Evaporating temperature °C.5,n {default) v.

Design conditions heating
Infet *C 300 Outlet  25.5°C

6.0 default

¥ &8 v/ connedions

Lindoorreq CC 23.0kW
Lindoorreq HC 24.0kW
LindoorCl 281,25

oK | Cancel

The manually entered piping lengths contain errors, See piping diagram

Figure 33: Defining a water cooled outdoor unit

- The water flow per (outdoor unit) module is the water flow used to provide the required
capacity. A low water flow value requires more power input to provide the required cooling or
heating capacity.

- If you select glycol, you will need to enter a percentage, up to a maximum of 40%. Glycol
prevents the water to freeze, but also lowers the available capacity, as glycol does not
transport heat as well as water.

- The cooling inlet temperature defines the water temperature for cooling. The lower this
temperature, the less power input (electricity) the outdoor unit needs to provide the required
cooling capacity. However, the water treating system (a cooling tower or boiler plant) then
requires more power input to provide the water at the required temperature. VRV_Xpress uses
15°C as a default value.

- The heating inlet temperature defines the water temperature for heating. The higher this
temperature, the less power input (electricity) the outdoor unit needs to provide the required
heating capacity. However, the water treating system then requires more power input to
provide the water at the required temperature. VRV_Xpress uses 30°C as a default value.
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In addition to these data to enter, you can also click the "Important Notes" command button to
display a window enumerating important requirements for water-cooled systems, as shown in
Figure 34:

r Important Requirements for Water-cooled Systems = B
~
Important Requirements for Water-cooled Systems

A. The outdoor unit should be installed indoors {e.g. in a machine room) and not outdoors.

B. The indoor air temperature in the machine room when operating the outdoor unit must be in the range of 0°C to 40°C.

C. Heat rejection from the outdoor unit is 0.71KW/M1M0HP.

D. The dimensions of the 20HP and 30HP outdoor units depend on the method of stacking. For more details, please refer to
E. The maximum waterside system pressure must not exceed 1.96MPa.

F.In case of multiple outdoor units, an oil trap for the refrigerant piping must be foreseen.

G. Cooling tower

Selection and performance are based on:
- water flow rate

- water inlet temperature

- water outlet temperature

- ambient wet bulk temperature TWE

If TDB-TWB = 8-10°C, open cooling towers and evaporative fluid coolers are beneficial.
If TDB-TWE < 8°C, dry coolers are more suitable, where TDB = ambient dry bulb temperature.

The output of VRV Water-Cooled Xpress can be used to calculate the cooling tower's range and approach:

Range = EWC - LWC = Qri{m*c)
Approach = LWC - TWEB

Where:
LWC = Cocling tower leaving water temperature, within the limits of VRV water-cooled capacity tables.
EWC = Cooling tower entering water temperature.
Qr = Total rejected heat of the cooling tower =
Total (cocling capacity + Power input) of VRV water-cooled units (kW)
m = mass water flow rate (kg/s) = tetal condenser flow rate of VRV water-cooled units.
c = specific heat capacity of water = 4187 kl/kg™C W

Close

Supplementary explanations

Figure 34: Important requirements for water-cooled systems

The overview of the water-cooled outdoor unit shown in Figure 35 is similar to the overview in
Figure 32. However, as the conditions of the water circuit affect both the capacity and the power
input (electricity) of the outdoor unit, VRV_Xpress displays both values in cooling as well as in
heating.

+ Indoor Units | & OutdoorUnits |« Piping | & Wiring | % Centralizad Controllers | % Reports

4 %[E0 Out 1 [RWEYQT0TS] - 1125 Outdoor unit Out 1
-~ Ind 1 [FXFQ504] Madel RWEYQ10TS Ps 400V 3Nph

g ::g ;{Eﬁig:g:} . Series VRY IV Water-cooled [(RWEYQ-TE)
-l Ind 4 [FXFQ504] = Family Heat pump
L Ind 5 [FXFQS04] @ Connection index
2L Ind 6 [FYFQ324) Actual 281.25 Max, 325
/ Connection ratio
Actual 112% Max 1309
@ Water flow per module 1.601/z
W ‘Water inlet temperature cooling 30.0°C
Cooling capacity
Available 26.2kKW Required 23.0KW
‘Water inlet temperature heating 30.00C
Heating capacity
Available 35.5kW Required  24.0kW
Power input  5.3kKW

Figure 35: Overview of the selected water cooled outdoor unit data
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Before explaining the settings in the piping and modules tab in the previous figures, the next
sections describe the functions of the piping diagram. Section 3.6 explains these piping and
modules tabs. Closing the outdoor unit edit window will show the outdoor unit in the upper left
part of the outdoor units tab (see Figure 35, but also Figure 32).

Completing the Piping Diagram

Once you have entered the outdoor unit by closing the “Edit Outdoor Unit Selection” window

by clicking the OK button, the “Piping” tab becomes available. Click on that tab to get a

window, in which you will need a few clicks to get it exactly as shown in Figure 36:

- Click on the “P>” sign at the left of the outdoor unit to show a tree containing the outdoor unit
and its connected indoor units.

- The initial piping diagram shows all indoor units placed vertically below the outdoor unit.
Uncheck the “Vertical” checkmark to place the indoor units horizontally.

- By default, VRV_Xpress uses a scale of 100%. This scale may be too large to make the whole
diagram fit in the window. Click the “Fit Windows” command button to make the diagram fit
into the window.

- The “Reser” command button resets the piping diagram to its original state. Click this button
it you want to restart the process described in the previous steps.

¢ Xpress 7.5.0 - Central 10.2.9 - Example_Project_Rev.00_28072015_2307.vrv

[) New.. [iF Open.. ¥ &% Import.. kL Saveds.. < Exit

<7 Preferences... | @ About...

v IndoorUnits " OutdoorUnits ~  Piping % Wiring % Centralized Controllers % Reports

'K_- Out 1 [RYYQ4T] - 86% Lrgr;;:‘lr) shows the piping per completed system. Click on "Example” to see how to change the Example...
Outdoor unit
out 1 - Seale® 64 | (Fit Window
(B8 out 1 [RV¥QI4T] - 86%)

[ Enter individual piping lengths manually U e ] Reset

L Ind 1 [FXFQ504]
& Ind 2 [FXFQ50A]
L Ind 3 [FXFQ504)
L Ind 4 [FXFQ504]
IEL Ind S [FXFQS0A]
I Ind & [FXFQ504]

[ [ 1
19.5%22.2

KHRQ22M29T9

Messages

| A Some piping lengths are red on the piping diagram

—_—— e e -

¥ 8 ~ connections

@ 2 - connections

The manually entered piping lengths contain errors. See piping diagram

Figure 36: The initial piping diagram

The red pipes in the diagram have a zero length, which of course is not possible in a real

installation. However, VRV_Xpress filled in some pipe diameter and REFNET data:

- Close to the indoor unit, it shows the connection diameters: 6.4mm (liquid) x 12.7mm (gas).
These diameter depend on the selected indoor unit.

- A small triangle represents a REFNET joint, as explained in section 1.1.3 and Figure 6.
VRV _Xpress adds the model number at its right. In Figure 36, there are three models used:
KHRQ22M20T (the ones at the right in the diagram), KHRQ22M29T9 (the one zoomed in)
and KHRQ22M64T (closest to the outdoor unit).

- To the left of a REFNET joint, VRV_Xpress shows the REFNET output diameters: 9.5mm
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(liquid) x 22.2mm (gas).
VRV _Xpress calculates the REFNET models and the intermediate pipe diameters using the
connection ratio of the indoor sub system connected up to the point of the REFNET joint. You
can get this information by moving the mouse over the piping diagram. VRV _Xpress indicates
the device (indoor unit or outdoor unit) or the REFNET joint, together with the corresponding
piping piece for which it calculates a diameter, as shown in Figure 37. Below the diagram,
VRV_Xpress also displays more information about the marked element:
- The marked indoor unit is Ind3, having the model FXFQ50A and a connection index 50.
- The marked REFNET joint has the model KHRQ22M20T and the combined connection to its
right results in a connection index of 181.25.

When you right click the marked element, a menu comes up containing the “Enter piping
length” command. Selecting this command, brings up a window in which you can enter the
piping length and the number of bends in that piping piece.

42 a3 ] e 45
RS0 PS04 DTS04 FIE0A TEETA

Indoor unit Ind 2 [FXFO50A] Connection index 50

Right mouse click (Enter Piping Length...
o -
| . Enter Subdiagram Labell..

Explain Selection

3 a3 ] e nag
QSR PS04 DTS04 HFIS0A TELIEA

Joint KHRQ22M20T Cennection index 181,25

! 9.5%19.1 - v
Enter Piping Length
1 KHRD22M29T9 j‘ ping Leng

Joint KHRO22M20T Connection index 181.25

;Q‘ FERRER ] 5: Length m
) ~ROEIMETT ~ETEIMITT

- CEREIMESTS Le 1 < L
Mumber of bends o
md 2 nd3 LEFY

EECA EECA A PEECA Reject changes and close window

Figure 37: Moving the mouse in a piping diagram and entering a piping length
Closing the window then shows this piping piece in blue and VRV _Xpress now displays the

piping length above the diameters. You can repeat this process for all piping pieces to get a result
as shown in Figure 38:
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Refrigerant Charge
Standard factory refrigerant charge (Sm actual piping length) = 6.3kg

Extra refrigerant charge = 0.9 = 1.0 = 20.0m{12.7) x 0.12 = 31.0m(6.4) x 0.022 = 18.0m{%.5) x 0.059 = 6.0kg

Figure 38: The diagram with the completed piping

When the diagram is completed, VRV _Xpress displays the standard factory refrigerant charge of
the outdoor unit (6.3kg) and calculates the extra refrigerant needed in the pipes (5.1kg).

In addition, VRV_Xpress is now able to give extensive information about any element in the
piping diagram: move the mouse over the element, right click it and select the “Explain
Selection” command. At the bottom of the window appears a “Calculation Details” tab
explaining why the element was selected from list of possible candidates, as shown in Figure 39:

Right mouse click

Rename... l

l Explain Selection l

feiiig
[-a@z;\uc—

Select and press Ctrl +
C to copy the text

Cutdoor conditions DET 32.0°C]
Indoor conditions DET 24.0°C, WET 17.0°C, relative humidity 50%)
Cooling capacity outdoor 28.3EW)|
h correction factor 0.950)

Figure 39: Explaining the selection of a device

Note that the text is larger than the window can hold and VRV_Xpress displays a vertical scroll
bar. However, it also shows small arrows at the top of the text. Press the left mouse button and
keep it pressed while moving the mouse. This will enlarge or reduce the size of this window. In
addition to resizing this window, you can also select the text in it. By pressing the combination of

the control key and the letter "C" (Ctrl + C), you copy

the selected text in a windows buffer to

paste in any other application. The text box below shows the complete text for an outdoor unit.
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Outdoor unit RYYQI12T Connection index 281.25 (outdoor unit tab and outdoor unit edit window)
Diameter output pipes 12.7 (liquid) x 28.6 (gas)
Maximum connection index 300 (outdoor unit tab and outdoor unit edit window)
Required cooling capacity 23.0kW (outdoor unit tab and outdoor unit edit window)
Calculated total cooling capacity 26.7kW = cooling capacity outdoor x length correction factor / heat loss
correction factor
Outdoor conditions DBT 32.0°C, relative humidity 50%
Indoor conditions DBT 20.0°C, relative humidity 50%
Cooling capacity outdoor 28.3kW (initial data before entering piping lengths)
Length correction factor 0.950
Heat loss correction factor 1.010
Required heating capacity 23.0kW (outdoor unit tab and outdoor unit edit window)
Calculated heating capacity 24.4kW = heating capacity outdoor x freeze up correction x length correction factor /
heat loss correction factor
Outdoor conditions DBT 0.0°C, relative humidity 50%
Indoor conditions DBT 24.0°C, relative humidity 50%
Heating capacity outdoor 31.1kW
Freeze up correction 0.810
Length correction factor 1.000
Heat loss correction factor 1.033
Minimum number of indoor units |
Maximum number of indoor units 64
Maximum height difference between indoor units 30.0m
Total extension length of all pipes 69.0m
Longest equivalent length in the system 50.5m, indoor unit Ind6
Longest actual length in the system 48.0m, indoor unit Ind6
Longest actual from indoor unit to first branch 28.0m, indoor unit Ind6
Largest difference in length 23.0m, between indoor unit Ind6 and indoor unit Indl
Outdoor unit placed at the same level as the indoor units

What follows is a more detailed explanation of the text in italics:

- The total extension length of all pipes is the sum of the lengths of all piping pieces in the
diagram.

- The equivalent length between the outdoor unit and an indoor unit is the sum of the piping
pieces between them and the sum of the equivalent length of the REFNET joints between
them. A typical equivalent length of a joint is 0.5m. The equivalent length between the
outdoor unit and indoor unit Ind 6 is:

° Piping pieces (starting from the outdoor unit and see Figure 38): 20m + 2m + 5m + 4m +
7m + 10m = 48m.

° Between the outdoor unit and indoor unit Ind6, there are 5 REFNET joints, giving an extra
length of 5 x 0.5m = 2.5m

° The equivalent length between the outdoor unit and indoor unit Ind6 is 48m + 2.5m.

This length is the longest equivalent length found in the piping diagram of Figure 38.

- The actual length between the outdoor unit and an indoor unit is the sum of the piping pieces
between them. So, an actual length is shorter or equal an equivalent length. The longest actual
length found in the piping diagram of Figure 38 is the one between the outdoor unit and
indoor unit Ind6.

- The first branch is the first REFNET joint starting from the outdoor unit. The length from the
first branch to indoor unit Ind6 is (see Figure 38): 2m + 5m + 4m + 7m + 10m = 28m. This
the longest of those actual lengths.

- To get the length difference between two indoor units, calculate the first branch length for
both and subtract both distances. The distance difference between indoor unit Ind1 and indoor
unit Ind6 is (see Figure 38):

° First branch length to Ind1 is: Sm.
° First branch length to Ind6 is 28m (see above).
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° Length difference between Ind6 and Ind1 is 28m — Sm.

- If both the outdoor and its indoor units are on the same floor, there is no height difference
between them. However, when installing indoor units on a different floor, the outdoor unit
may be placed below its indoor units (on the ground) or above them (on the roof). In both
cases, there is a vertical pipe connecting the floors. This pipe contributes to the piping length
(see section 3.6).

VRV _Xpress displays these piping length data, as there are several limits that you must respect.
For some of these limits, the solution to circumvent them is upsizing the pipe diameters. Other
limits are absolute and the piping has to stay within these limits to have a valid system selection.

Before getting deeper into the piping rules, you may have to refine the piping diagram to make it
consistent with the actual piping on a floor plan.
Making the Piping Consistent with the Floor Plan

Figure 40 at the left shows the same floor plan twice, but with two different piping schemes. At
the right, it shows the corresponding piping diagram.

Ind1 Ind2 Ind3 il
Out1 ]

Ind6

Ind5

Ind1
Out1

Ind2

Ind3

I__LI Iil Iil c..;'.E'; c..;'.E[ c.|;||5=: c..f.‘;|': c..E.‘;[_J £ ’\

<

[

Ind6

Ind5

[

Ind4

— W

nd 4
FAHFOS0A

FFROzZZM 20T

‘ Es

Fd 1 = Rl 3
FAFOS0A FEFIEOA FAFOEOA

Figure 40: Floor plans and their corresponding piping diagrams

- The first example is a linear connection scheme, which is simple to follow, both on the floor
plan and on the piping diagram. However, this scheme has a few considerable draw-backs:

° The distance between the outdoor unit and the last indoor unit becomes long and to
compensate this, larger piping diameters are necessary. Otherwise the last indoor unit will
not get enough refrigerant to provide the required capacity. Larger diameters also mean
more cupper material, making the installation more expensive.

The length difference between the first and the last indoor unit also becomes long. The

absolute limit on this length difference is 40m. Keeping a linear connection may not give a

solution for that problem.

- The second solution connects the upper (Ind3, Ind2 and Ind1) and lower (Ind4, Ind5 and Ind6)
indoor units separately and then connects both groups before going to the outdoor unit. This is

a more tree-like system and the diagram at the right reflects this. What is important in this

connection scheme is the drastic reduction in piping diameters and much shorter longest

lengths.
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To adapt the first piping diagram into the second one, the last three indoor units (Ind4, Ind5 and
Ind6) must move to the front and must connect closer to the outdoor unit, as shown in Figure 41
at the top. VRV_Xpress offers an editing function, which allows you doing this using the mouse

as follows:

- Move the mouse to the REFNET joint you want to move. VRV_Xpress highlights it when the
mouse cursor is over it.
- Press the left mouse button and keep it pressed while you move the mouse. A dotted line
appears together with a large cross, as shown in Figure 41 in the middle.
- Move the cross to the position you want. VRV Xpress will highlight the position if it is
possible. In this example, VRV_Xpress highlights the piping piece between the outdoor unit
and the first branch (REFNET joint).
- Release the mouse button. This gives the diagram as shown in Figure 41 at the bottom.
VRV _Xpress has removed a REFNET joint and added a new one, thereby adding an new

piping piece.

P

: ; N[ B

RS
FAFOS0A FAFOS0A FAFO3ZA

New pipe piece and REFNET joint inserted |

Original pipe piece to the outdoor unit |

7.0m
o5
PR PRI L

mﬁz? 54,?.217 )

2.0m FAFOE0L FAFOE0A EXFOIZA

S O‘\| REFNET joint removed

Figure 41: Editing the piping diagram

After this editing action, the piping diagram shows the required sub groups, comparable to the
ones in Figure 40. However, the sub groups are swapped: Ind4, Ind5 and Ind6 are at the top,
where it supposed to appear at the bottom. To swap the two sub groups, select the REFNET joint
at the beginning of the group and move it in front of the REFNET joint at the beginning of the
other sub group, as shown in Figure 42:
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7.0m
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Figure 42: Swapping two sub groups

After this swapping, you still need to enter the piping length from the outdoor unit to its first
branch (REFNET joint) and correct the piping length from the REFNET joint connected to
indoor unit Ind1, as indicated in Figure 42 at the bottom.

When checking the explain selection for the outdoor unit now, you can find several
improvements in addition to the smaller diameter sizes. The table below shows the information,
which has been changed. The data between parentheses are the original values. The outdoor unit
now can provide more capacity and the longest lengths and length differences are considerably
shorter. This piping diagram is a good start to demonstrate a few important piping limits.

Calculated total cooling capacity 27.0kW = cooling capacity outdoor x length correction factor / heat loss
correction factor (26.7kW)
Length correction factor 0.959 (0.950)
Heat loss correction factor 1.009 (1.010)
Calculated heating capacity 24.5kW = heating capacity outdoor x freeze up correction x length correction
factor / heat loss correction factor (24.4kW)
Freeze up correction 0.810
Length correction factor 1.000
Heat loss correction factor 1.027 (1.033)
Total extension length of all pipes 68.0m (69.0m)
Longest equivalent length in the system 42.5m, indoor unit Ind6 (50.5m)
Longest actual length in the system 41.0m, indoor unit Ind6 (48.0m)
Longest actual from indoor unit to first branch 21.0m, indoor unit Ind6 (28.0m)
Largest difference in length 13.0m, between indoor unit Ind6 and indoor unit Ind1 (23.0m)
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3.5 Piping Limits

There are two piping length limits that can be extended by sizing up the pipe diameters.
VRV _Xpress performs this sizing up automatically. Figure 43 illustrates both cases:

Size up is in a different color

4.0m 5.0m . . .
951191 55x15.94 Action: Change the main pipe length to 70m
KHRQ22ME4T KHRQ22M20T KHRQ22M20T
= );___J /,,J:MJ rL /;:J Explain selection: The maximum eq_uivz_aler_wt pipe length
s 3G N P (92.5m) exceeds 90.m The main pipe is sized up
2 3
i 4w E";i ss-rigng‘ F;pgslu F;;‘SSO:« F)‘(ESSDA
KHRQ22M20T 'KHRQ22M20T
Lecm) Loty Leasn)
saad L@ 64 15?‘5@ e.dlﬁfg":i(:/’-ﬁ

Ind4 Ind 5 Ind 6
FXFQ50A FXFQS0A FXFQ324

Intermediate pipes up to first branch are sized up

127580 2760 /\ Action: Change the length of an intermediate pipe to 41m.

KHRQ22M20T

B

Explain selection: The actual length (50.0m) from the first

son st sl sl i

poiim LA | som LR aom | g b_ranch to Ind 2 exceeds 40.0m, and the d_lstance b_etween
Ind 1 nd 2 nd 3 first and last branch exceeds 40.0m. The intermediate

o5 ‘IEN; FXFQS0A FXFQS0A FXFQS04A pipes are sized up.

l\xHRQZEM:GT KHRQ22M20T

= Lk ~E

Ind 4 Ind s Ind 6

FXFQS0A FXFQS0A FXFQ32A

Figure 43: Extending piping limits through sizing up pipe diameters

It is quite possible that an outdoor unit must be installed at a distance from the building
containing the indoor units it controls. This results in a longer main pipe. The maximum
equivalent length, including the main pipe is 90m (this limit depends on the outdoor unit and
may vary per series). By sizing up the main pipe, the maximum equivalent length is extended
to 165m (in this example for this outdoor unit). Note that VRV_Xpress displays the sized up
pipe in a different color.

Another limit is actually the combination of two limits:

a. The distance between the first and last branches (both REFNET joint) must be less than or
equal to 40m.

b. The distance between the first branch and an indoor unit also must be less than 40m. The
distance between the last branch and the indoor unit may never exceed 40m.

There is only a size-up if both limits are exceeded. So, if the distance between the first and

last branch is 40m, the distance from the first branch to the indoor unit may be larger than

40m, as long as the distance between the last branch and the indoor unit remains below 40m.

So, the maximum distance between the first branch and an indoor unit is 79m.

When both limits are exceeded, the distance between the first and last branches is extended to

90m after upsizing all intermediate pipes between this first and last branches. However, if the

upsized section of pipe is not commercially available in the projects country, extending the

piping rule over the 40m limit is not allowed. 1t is equally not possible to have two size ups.

E.g. if you need to upsize a pipe of 7/8” the next diameter would be 1. In many countries this

17 pipe is not available and so, you cannot use the next available diameter.

Of course, it is possible to get both situations into one piping diagram.
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There are also limits, which you cannot extend through sizing up. Figure 44 illustrates the most
common situation:

<+ Action: Change the length from the last branch to an indoor
unit to more than 40m

6 .< 2.7 1.: 1
hHRQ_’MB-V'I {HRC‘ZHZCT

Jogm ,_,./ 50 Error 1: there is an absolute limit on this pipe length (40m).
o b Error 2: the difference between the longest and shortest
distance between from first branch to indoor unit exceeds

40m, which is also an absolute limit

i 1
|z 4
64x12.7 ’{o‘é/
ind 2
FXFQS50A

Ind 1

_4.0m 7.0m  FXFQSOA

5 1:..* 9.5x15.9
KHRQ22M20T KHRQ22M20T

sl L sl Solution: revise the pipin
B R pIPINg
Ind 4 Ind 5 Ind&

FXFQ350A FXFQS50A FXFQ32A

Figure 44: Example of absolute piping limits

The piping length from an indoor unit to its branch (REFNET joint) it connects to can never
exceed 40m (this limit depends on the outdoor unit and may vary per series). If you have such a
case, you will have to revise the piping diagram.

In a linear connection scheme as for example in Figure 38 it happens frequently that you exceed
the maximum length difference between indoor units (see section 3.3: the length difference
between the longest and shortest distance from first branch to indoor unit cannot exceed 40m).
The only solution in such a case is equally (partially) revising the piping diagram, by splitting up
the piping into two sections, as shown in Figure 44.

Revisiting the Outdoor Unit Tab

The piping diagram as shown in Figure 42, at the bottom right, is the completed one. There is
still one definition missing: the height difference between the outdoor unit and its indoor units.
To define that, click back on the outdoor unit tab and select the outdoor unit. You can also edit it,
by clicking the edit icon, as indicated in Figure 45.

" Indoor Units | " Outdoor Units | Piping |+ Wiring | " Centralized Controllers | " Reports

4 [ out 1 [RYO12T] - 943

-1 Ind 4 [FXFQS04]

Outdoor unit Out 1

. Model RYYO12T PS 400V 3Nph
- Ind 5 [FXFQS0A] ) - ) o
Series VRV IV Continuous Heating (RYYQ-
- Ind & [FXFQ324] & _ e 9 (RYQT)
- Ind 1 [FXFQ504] Family Heat pump
! - Ind 2 [FXFQS04] @ Connection index
I Ind 3 [FXFQS0A] Actual 281.25 Max, 390
Connection ratio
Ijj Actual 4% Max, 130%
Qutdoor temperature cooling 32.0°C
m Cooling capacity

Available Required 23.0kKW
CQutdoor heating DET / RH 0.0°C 7 48%
Heating capacity (integrated heating capacity)

Available 24.5EW Required 24.0kW

27.0kW

Figure 45: Editing an outdoor unit

This brings up the outdoor edit window again. At the right there are three tabs: the “System” tab,
explained in section 3.3, the “Piping” tab and the "Modules" tab.
1. Clicking on the “Piping” tab displays the data as shown in Figure 46:
° By default, the outdoor unit is considered at the same height as its indoor units connected
to it and VRV_ Xpress does not adapt the piping length correction for height differences.

° If you define the outdoor unit to be lower than its indoor units, VRV _Xpress displays a
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field to enter the height difference. In the example, all indoor units are mounted on the wall
and the outdoor unit is standing on the floor. So, the height difference is 2m more or less.
This small height difference does not have a large impact on the length correction. It
becomes more important in larger buildings, where the height difference may include

several floors.

Systeml Fiping lModuIes

Enter individual piping lengths manually
Position of outdoor unit relative to indoor units

() Higher (@) Same level () Lower

.L'n—u.—@m.r@n

Enter individual piping lengths manually

Position of outdoor unit relative to indoor units

(D) Higher () same level (@) Lower m|2.0

.L'El_'ﬂ._'ﬁ‘ﬂ.r'ﬁ‘ﬂ

Figure 46: Defining the height difference between outdoor unit and indoor units

Note that there are also limits on height differences (see section 4.3.6). In many cases this
will be 40m, possibly extended to 90m, but depends again on the outdoor unit or the

outdoor unit series.

. Clicking on the “Modules” tab displays the data as shown in Figure 46:

Ry Q40T

System | Piping | Modules

Allowed outdoor modules

|:| Cnly allow following modules

| RXYOST
| RXYC10T

| RXYQ12T
| RXYO14T
| RXYO16T
| RXYO1ET
| RXYC20T

Allowed outdoor modules

[ Only allow following modules

)

7 RXVQET
7 RXYQ10T
RXVQ12T ——
7| RXYQ14T
| RXVQ16T
7 RXVQ1ET
7 RXYQ20T

12.7%28.6
EHFQ22P1517

Figure 47: Constraining the outdoor unit modules

Small systems have outdoor units consisting of a single module, where larger systems
combine modules. The top left of Figure 46 shows an outdoor unit model 40 consisting of
three modules: a model 18, a model 12 and a model 10. If for some reason, you decide not to
allow a model 12 module, you uncheck it. VRV _Xpress will then look for outdoor units using
a different kind of module combinations. This may lead to larger outdoor unit, as shown at the

bottom left of Figure 46.

Note however that a large outdoor unit may have several different module combinations. So,
removing a module from the list may also result in a same outdoor unit model, using a

different set of modules.
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Saving the Results

Before you can save a project, VRV_Xpress requires that you enter project data. You enter those
data in the “Indoor Units” tab, as shown in Figure 48:

- Aproject has a name and should follow the internal company conventions.
- A project also has a unique reference, which also is subject to internal company conventions.

- Of course, you create a project for a customer. So, you need to enter the client name.

Making a Selection

- In some cases, a project may need a few revisions, e.g. after a presentation to the client and a
discussion afterwards about an alternate solution.
- The selection of the country is important to pre-select language dependent options. By
selecting a country, you guide VRV Xpress to select the option with the correct language
interface. By default, VRV _Xpress uses the country you filled in the Welcome window (see

section 2.1, Figure

10).

The first three data are obligatory, while the last one is optional. When clicking the “Save As”
command on the tool bar, VRV_Xpress proposes a file name consisting of the project name, the
revision number (if any), the date and time of saving. You can change this proposed filename by
a filename of your choice. However, the method VRV_Xpress proposes offers an easy way to
create versions of a project, without losing any information or variants of the same project.

¢ Xpress 7.5.0 - Central 10.2.9 - Example_Project_Rev.00_28072015_2307.vrv

L) New... &5 Open.. = = lmport.‘ <4 Exit ‘ ::? Preferences... @ About...

v" Indoor Units +/ Outdoor Units +” Piping ~° Wirina +° Centralized Controllers +° Reports

DAIKIN ( Project name

Example_Project] | Client name Hotel Sleepwell ]
Reference VRV_MCDO1 | Revision Rev.00 |
Country Belgium v

_ Example_Project_Rev.00_12052015_1456.vrv
_ Example_Project_Rev.00_28072015_2307.vrv

|| Incompletery 29/07

|| Large project_Rev.00_11062014_1546.vrv

Cancel

Refrigerant ~ How to &dd indoor devices:
R410A ~ Se_led th_e command buttons to add ir}door units and other cl_evi_(es. Drag and drop devices to change the order.
Qutdoor unit grouiFas S Project
Standard
4 <« Execs > VRV Xpress
Name
Hind1 Organize New\folder
Llind2 =
Hinds HOORA Name
Ming4 Launch [ 1.1.02062016_1536.vrv
SR Manuals
Bindé
Daikin logos
DIL_Doc
Execs
Altherma
v <
YAt 8 fExample_Project Rev.00_28072015_2307.vrv|
Save as type: | Project files (*.vrv)
~ Hide Folders

QOverview of all defined indoor units

l'gj-

= 78 B

Figure 48: Saving the project

After having saved the project, VRV _Xpress displays the filename in the window title bar, as

shown in Figure 48.
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Refining the Selection

Refining the Selection

The project explained in the previous chapter has a few simplifications, which this chapter
refines and extends. It describes different ways to select an indoor unit, explains how to select
other devices to connect to outdoor units, shows how to refine an outdoor unit selection or to use
alternatives, such as heat pump or heat recovery systems.

Indoor Unit Selection Revisited

4.1.1 Defining Rooms

Up to now, each indoor unit serves one room. So, you can give the indoor units a name to reflect
the room they serve. However, rooms can become large (e.g. a landscape space) and it may not
be possible to cover the required capacities by a single indoor unit.

Suppose the indoor units Ind1 and Ind2 belong to a room Reception. Edit the first indoor unit
Ind1 and type the name Reception in the corresponding room field. Closing the edit window, you
see the name appearing at the right in the overview, as shown in Figure 49, in the middle:

Mame FCU Tmp C RgTC MaxTC Tevap TmpH RgHC Max HC  Airflow Room -Q_J)
[ Clind1 (FXFOS0A) 24.0°C/50% [(B.0kW(2) | 48KkW  6.0°C  20.0°C [3.0kW(2) ) 6.3kW  900m*/h (Reception ) =
E Ldind2 | FxrFodoa) 24.0°C/500 (8.0kW () | 3.9kW  60°C  20,0°C  [S.0kW (2] | 5.0kW  810m°/h | Reception

Lind3 FXFQS0A  24.0°C/50%  4.0kW 48kW  B0°C 20.0°C  4.0KW B.3kW 900m*/h m
Oind4 FXFO50A  24.0°C/50%  4.0kW 4.8kW 6.0°C 20,0°C  4.0kW B.3KW 200m*/h =
Llinds FXFO50A  24.0°C/50%  4.0kW 4.8kW 6.0°C 20,0°C  4.0kW B.3KW 300mé/h 1
Oind s FXFO32A  24.0°C/50%  3.0kW 3kW 6.0°C 20,0°C  4.0kW 4.0KW 750m*/h D

Mame FCU Tmp C Rg TC MaxTC  Tevap TmpH RgHC MaxHC  Airflow Room /

Llind1 FYFQIDDA  24.0°C/50% 8.0KW 97kW  60°C  20.0°C  B.0kW  12.5kW  1590m°/h RecepM
iV Lind 2 FXFOI100A  24.0°C /50%  S.0KW  9.7kW 6.0°C  20.0°C  B.0kW  12.5kW  1590m°/h i m
Slindz  FXFQs0A  240°C/503 7 Edit Indoor Unit Selection
Llind4  FXFOS0A  24.0°C /508
Lind5s FXFQS0A  24.0°C /508 | Indoor Unit
Oind s FXFO32A 24,0°C / 508
Mame Ind 2
Room v
— -
I:‘Manualselection Select Options...
Series R4104
Family
VRV FXAQ - Wall mounted 15-63 W
FCU FXAQSOP
Design criteria
Cooling DET *C 240 WEBT *C|17.0
Required total capacity (Rq TC) kW (4.0
Required sensible capacity (Rg 5C) kW (0.0
Heating DET *C|20.0
Required capacity (Rq HC) KW 4.0
Cancel
Room containing the indoor unit

Figure 49: Placing two indoor units in a single room

Then you edit the second indoor unit Ind2 and now you can select Reception, as VRV _Xpress
has the name from the first edit action. Select the name Reception and close the edit window.

As VRV _Xpress notices that two indoor unit have the same room name, it assumes those indoor

units belong to the same room. This triggers a few actions:

- As the individual indoor unit both required 4.0kW in cooling and 4.0kW in heating,
VRV_Xpress assumes that the room requires the sum of these capacities. In the overview (see
Figure 49, at the top), it displays 8.0kW and also adds the number of indoor units to cover
these capacities.
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- To select the indoor units, VRV _Xpress now uses a few steps:

° Divide the required capacities of the room by the number of indoor units in the room. So,
each indoor unit still has 4.0kW as a required cooling and heating capacity.
Select the first indoor unit Ind1 that covers these divided capacity values. The resulting
indoor unit is still a model FXFQ50A.
The required capacities of the room are now reduced by the capacities covered by this first
indoor unit Ind1 and divided by the number of indoor units less 1 in the room. Indoor unit
Ind2 now has to cover 8.0kW — 4.8kW = 3.2kW for cooling and 8.0kW — 6.3kW = 1.5kW
for heating. The result is that indoor unit Ind2 now has a model FXFQ40A.
The process now repeats for the next indoor unit, until all indoor units in the room have
been selected. This results in a selection of indoor units that covers the required capacities
in a closest possible way.

Note:

When selecting indoor units on total and sensible capacities, this method may lead to a
non-selection of the last indoor unit. In fact,. after the selection (total and sensible) of the
first indoor unit, the next indoor units must provide the capacities (total and sensible) for
the remaining capacities. If the difference between the provided total and sensible
capacities of this first indoor unit is large, the remaining indoor units must provide more
sensible capacity. The last indoor unit may then indeed have to cope with a large sensible
load, possible as large as the total load, resulting in a non-selection. Currently, there is no
solution for that situation.

The situation becomes a bit more complicated if a room contains indoor units served by different
outdoor units. Suppose the two indoor units in room reception are connected to two different
outdoor units. VRV_Xpress then uses slightly different steps:

- Divide the required capacities of the room by the number of indoor units in the room. So,
each indoor unit still has 4.0kW as a required cooling and heating capacity.

- Create two groups of indoor units: the group connected to the first outdoor unit and another
group connected to the second.

- Treat each group as a room and select the indoor units in these rooms as described as above.

- Note that the extra capacities that would be available in the first group have no influence on
the selection in the second group and vice versa. In the example, each group contains one
indoor unit. So, the selection results in a model FXFQS0A for both indoor units Ind1 and
Ind2. This is the same result as when having individual indoor units.

Note:
When using groups of indoor units in a room and connected to different outdoor units,
you will need to make sure that all indoor units operate in the same mode (cooling or
heating) or at least make sure the indoor units do not operate in different modes (a group
in cooling and another in heating). You can do this using a centralized control system,
explained in section 5.2.
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4.1.2 Indoor Unit Options

All devices (indoor units, outdoor units, BS-boxes, centralized controllers, etc) have options.
These are extra printed circuit boards, sensors, covers, adaptors, etc. When editing an indoor unit,
the “Select Options” command at the top brings up a option window, as shown in Figure 50:

Mame FCU Tmp C RgTC MaxTC Tevap TmpH RgHC MaxHC  Airflow (2]
E Llind 1 FXFOS0A  24.0°C /508  4.0kW  4.8kKW 6.0°C  20.0°C  4.0kW  63kW 900m*/h 0
Olind 2 FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0kKW  B3KW 200m/h
v Edit Indoor Unit Selection 400N 63KW__900m’/h m
v Used Options = = =
Indoor Unit
Device Options
Name Ind 1 P )
Room v Allowed options
Model BRC1C517  Remote controller ~ m
Select Options... ERCID52 Remote controller
ERCI1ES2ZE  Remote controller
Series R4104 - .
BRC2E Simplified remote controller for hotel appliv
Family ERC3E Simplified remote controller for hotel applis
VRV FXFQA - Round flow cassette 20-125 v BRCTEE1S  Infrared remote controller H/P v
FCU FXFOS0A < b4
Select Remove
Design criteria .
K Selected options
Cooling DBT  *C 24.0 RH% |50
BERCI1ES2A Remote controller
Required total capacity (Rq TC) kW (4.0

Required sensible capacity (Rg 5C) kW 0.0

Heating DET *C 20,0

Required capacity (Rg HC) kW (4.0

Cancel

Indoor unit family List of allowed opticons for the unit

Figure 50: Selecting options

To add an option, select it from the list above and click the “Selec” command button. To remove
an option, select it from the list below and click the “Remove” command button.

The option window in Figure 50 already contains two options: a remote controller and a
decoration panel. Both were selected automatically. In fact, the Daikin device database contains
three kinds of options:

1. Regular options appear in the list at the top of the option window. They are not selected
automatically and only you decide whether or not you need that option.

2. Preferred options appear in the list at the bottom of the option window. VRV_Xpress selects
them automatically. However, you can remove or replace them. For example, the remote
controller option in Figure 50 could be replaced by another one from the list above.

3. Standard options appear in the list at the bottom of the option window, but you cannot remove
them. They remain selected. Some of these options are standard accessories and are part of the
delivery of the indoor unit (you find them in the box). So, you do not have to order them and
they don’t appear in the equipment list (see Chapter 7). If the standard option is not a standard
accessory, it will appear in the equipment list and you will still have to order it.

4.1.3 Editing and Moving Indoor Units

The order of indoor units in the indoor unit overview is the order you defined them. However,
you may want to reorder this list by moving the indoor units. Figure 51,a the top shows how to
select and move an indoor unit in front of the selected final position. Note that it is not possible
to move an indoor unit beyond the last one. You do this in two steps: first move the indoor unit
before the last one and then move the last indoor unit before the moved one.

Figure 51 also shows two ways to select more than one indoor unit: a consecutive and a non-
consecutive one.
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Moving by dragging

Name FCU Tmp C RQTC MaxTC Tevap TmpH RgHC MaxHC  Airflow @ Relgase the mouse button toldrop
Llind1  FXFQS0A  24.0°C/50% A4.0KW 4.8KW  60°C  20.0°C 40kW  63kW eooms_ah/ the line before the selected line
EQEgh  24.0°C/50%  4.0kW_ 48KW  6.0°C_ 20.0°C  40KkW  6.3KW _ 900m/
Sind3 M oeersos 4 0kW 60°C  20.0°C 40KW 63KW  900m*/h
LElind4  FXFQS0A  24.0°C/50%  4.0kW et }C__40KW  B3KW  900mh @
DElind5  FXFQS0A  24.0°C/50% 4.0KW  4.8KW  60°C  200°C 4.0KW  B.IRW———900m:
Einds  FXFQ32A  24.0°C/50%  3.0KW . 3IKW . BOC . 20.0°C  40KW  40KW 750 ] @

Move the mouse while keeping the
mouse button pressed. The line to
move is visible while moving it

Consecutive selection Select the line to move by clicking it

Mame FCU Tmp C RgTC MaxTC Tevap TmpH RgHC MaxHC  Airflow
Llind1 FXFOS50A 24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0KW  B3KW %00m/h
Oind 2 FXFOS50A 24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0KW  B3KW 200m*/h
Llind 3 FXFOQS50A 24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0kW  B3KW %00m?
lind 4 FXFQ50A  24.0°C/50%  4.0kW  4.8kW  60°C  200°C  4.0kW  6.3kW Mm?hﬁ/

Select first line by clicking it

Select second line by clicking it, while
keeping the Shift button pressed

Llind5s FXFQ50A  24.0°C/50% 4.0kW  48kW  60°C  200°C  4.0kW  63kW 900m*/h
Llind & FXFO324  24.0°C /500  3.0kW SAkW  60°C  20.0°C  4.0kW  4.0kW 750m

Non-consecutive selection Select first line by clicking it

Mame FCU Tmp C RqTC MaxTC Tevap TmpH RgHC MaxHC Airflow

| Lind1 FXFOS50A  24.0°C/50% 4.0KW  4.8kW 6.0°C 20.0°C  4.0W  63kW G001 Select the other lines one by one by
Oind2 FXFO50A  24.0°C/50%  4.0KW  4.8kW 6.0°C  200°C  4.0kW  B3KW QDDm?_-"h cIicking it, while keeping the Ctrl
ind 3 FXFQ50A  24.0°C/50%  4.0kW  4.8kW 60°C  200°C  4.0kW  B.3KW S00m7 button pressed

| Lind4 FXFOS50A  24.0°C/50% 4.0KW  4.8kW 6.0°C 20.0°C  4.0W  63kW G001
Llind5s FXFQ504  24.0°C/50%  4.0kW  4.8kW 60°C  200°C  4.0kW  B3KW 900m?]

[ indg FXFO32A  24.0°C/50% 3.0k 3. 1kKW 6.0°C  20.0°C 4.0kW 4.0kW 750m*/h

Figure 51: Moving and (multiple) selecting indoor units

You can edit multiple selected indoor units. If the selected indoor units differ from each other,
VRV_Xpress shows the data of the first indoor and marks the fields that differ between the
selected indoor units in a brown color. Adapting these fields will force all indoor units to get
these updated data. Keeping these fields untouched will not update them.

r Edit Indoor Unit Selection

Indoor Unit

Data marked in brown have different values for the different indoor
units. Unless you change the value initially shown, these data will not be

Model

Select Options..,
Series R410A
Family
VRV FXFOA - Round flow cassette 20-125 W
FCL

Design criteria

Cooling DET *C 240 RH%: |50
[Required total capacity (Rq TC) kW 4.0 ]

Required sensible capacity (Rg 5C) kW 0.0

Heating DBET sC 2000

Required capacity (Rq HC) kKW 4.0

Figure 52: A multiple select edit window

4.1.4 Exporting and Importing Indoor Units

At the bottom of the “Indoor Units” tab, there are two command buttons to export and import
indoor units. When clicking the “Export’ command button as shown in Figure 53, VRV _Xpress
displays a save dialog in which it proposes a filename in the same way as for saving the project
(see section 3.7). This file is a csv-file, which you can open with Excel, as shown in Figure 53 at
the bottom.
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Mame FCU Tmp C RqTC MaxTC Tevap TmpH RgHC MaxHC  Airflow
Llind 1 FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 20,0°C  4.0kW  63kKW 900m*/h
Llind 2 FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 200°C  4.0kW  B3kKW 200m*/h
Llind3 FXFQ504  24.0°C/50%  4.0kW  4.8kW 6OFC  200°C  4.0KW  B3KW 900m*/h
Llind 4 FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 200°C  4.0kW  B3kKW 200m*/h
Llinds FXFOS50A  24.0°C/50%  4.0kW  4.8kW 6.0°C 200°C  4.0kW  B3kKW 200m*/h
LOinds FXFO324  24.0°C/50%  3.0kW  31kW 60°C  200°C  4.0KW  4.0KW 750m/h

A B C D E F G H | J
1 |Indoor  Room Mode Family or Cooling DI Cooling W Heating T Tot Cool CSens Cool Heat Cap
2 |Ind1 A FXFQA 24 16.99942 20 4 o 4
3 |Ind2 A FXFQA 24 16.99942 20 4 o 4
4 |Ind 3 A FXFQA 24 16.99942 20 4 o 4
5 |Ind4 A FXFQA 24 16.99942 20 4 o 4
6 |Ind5 A FXFQA 24 16.99942 20 4 0 4
7 |Ind6 A FXFQA 24 16.99942 20 3 0 4

Figure 53: Exporting indoor units to open them in Excel

Note that the combination of dry bulb temperature with relative humidity (24°C/50%) is replaced
by the columns dry bulb temperature (24°C) and wet bulb temperature (16.999424°C), as this is
more common for cooling selection.

The “Import” command button allows adding the indoor units to the list of indoor units. Export
and import may be interesting if you are designing similar installations using a large diversity of
indoor units. An alternative to this is importing a whole project as explained in section 6.1.

Selecting Other Devices

In addition to indoor units, it is also possible to connect other devices to an outdoor unit.
VRV_Xpress only considers their required cooling and heating capacities for their selection and
does not offer a way to enter other criteria, such as the amount of airflow or the ducting for
ventilation devices. In fact, VentilationXpress offers a complete selection for those devices and
also calculates the required capacities, which you can use to enter in VRV_ Xpress.

Some of the other devices are specialized ones and there are some rules to follow:

You may have to connect them to specific outdoor units.

You may have to connect in combination with a minimum number of regular indoor units.
You may have to use special devices to connect them to an outdoor unit.

- Ete

Those rules apply at the moment you connect these devices to outdoor units. VRV _Xpress gives
error messages when it finds a non-compliance with one of those rules.

Figure 54 shows how to select an other device: click on one of the other command buttons:

1. The command button "Add ventilation devices" brings up a window, listing the classes of the
ventilation devices. Select one of them to bring up a specific selection window for that device.

2. The command button "Add air curtains" brings up a window to manually select air curtains.

3. The command button "Add hydroboxes" brings up a window, show the two types of hydoro
boxes available. Select a class brings up a specific selection window for that hydro box.

Although you can select any of these device classes, VRV Xpress will give an error message
when you try to connect some of them to an outdoor unit: VKM, Outdoor air processing unit and
Biddle air curtains can only be added as a manual selection, which is an advanced selection and
explained in chapter 9. Air handling units are specialized devices requiring additional selection
details, which are explained in more detail in section 8.2.
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r Add Ventilation Devices

Choose Series
(CIvAM

Only manual selection |

OIvkMm

MName FCU Tmp C R () Outdoor air processing unit [7]

Llind1  FXFQS0A  24.0°C/50% 4 |  (O) Air handling unit

Llind2  FXFQS0A  24.0°C/50% 4

Llind3  FXFQS0A  24.0°C/50% 4

Olind4  FXFOSDA  24.0°C/50% 4 Biddle air curtain DD

Llind5  FXFQS0A  24.0°C/50% 4 Insert VAM devices (manual selection) | '

Llinds FXFQ32A 24.0°C/50% 3.0RW 5. TRW GO C ZO0 T UKW H.URW T T ‘@

F Add Hydroboxes vl

Choose Series
(") HT Hydrobox
() LT Hydrobox

Figure 54: Selecting other devices

4.2.1 VAM Devices

A VAM device is a ventilation device, but has no coil to cool or heat. So, you cannot enter a
required cooling or heating capacity. VRV _Xpress only offers a manual selection, as shown in

Figure 55:
v Edit VAM Device Selection
WAM Device
VAMS00G)
VAMESOFAS
Hame Fcu Tmp QvAMESOFB Name — [ind7
Dlind1  FXFQS04 24,07 VAMES0G) Model
« | VAMBOOFAS Select Options
Oind2  FXFQ504 24.0°0\yAME0OFB P
Hind3 FXFQS0A 24,070 VAMB0DG) Madel ] VAMS00FE v l
Oind4 FXFQS0A 24.0°C/50% 40KW  4.8kW
Oind5s FXFQS0A 24.0°C/50% 40KW  4.8kW Add Close
Oinds FXFQ32A 24.0°C/50% 3.0KW  3.1kW
E BT VAMBOOFAS - Mame of the ventilation device
Connect VAM to outdoor unit

Figure 55: Selecting a VAM device

When appearing in the list of indoor units, there are no other data than the name and the selected
model. As a VAM does not have a coil, there should be no need to connect it to an outdoor unit.
However, VRV _Xpress supports a “logical” connection so that you can keep the indoor units and
the VAM ventilation unit into one system. Therefore, you have to connect a VAM device to an
outdoor unot. This is similar to the situation as depicted in Figure 1.

4.2.2 Ventilation Devices

An EKEXYV device is an expansion valve kit to install in an ventilation device and allowing to
connect it to a VRV outdoor unit. As the Daikin database contains maximum capacities for each
of those devices, VRV _Xpress supports an automatic selection. Figure 56 shows the selection
window and the corresponding line in the indoor unit overview.

The required cooling and heating capacities depend on the ventilation device with the installed
expansion valve kit. Please refer to the documentation about these devices together with the

company responsible for the ventilation in the building to decide what selection you have to
make.
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r Edit Air Handling Unit Connection Box

Select Options...

Design load cooling kW (4.0
Design load heating kW (5.0
Series LHU Mame FCU TmpC RgTC MaxTC Tevap TmpH RgHC Max HC
Family | ind1 EKEXV50 4.0kW  5.6kKW 6.0°C 5.0kW  6.3kW
EKEXV - Expansion valve kit W
FCU EKEXVS0

Cancel

Figure 56: Selecting other ventilation devices

4.2.3 Hydro Boxes
A hydro box is a device that transforms the cooling or heating capacity from the outdoor unit into
cool or hot water. This water can then be used for domestic hot water, floor cooling or heating or
for radiator heating.

The Daikin database contains two kinds of hydro boxes: the high temperature hydro box used for
domestic hot water and radiators and the low temperature hydro box used for floor heating and
water indoor units.

High temperature hydro boxes can only be used in heating and must be connected to a heat
recovery outdoor unit (see section 4.3.2). Figure 57 shows the window to select a hydro box and
the resulting line in the indoor unit overview:

Mame FCU TmpC RgTC MaxTC Tevap TmpH RgHC Rv HC Max HC
| T Ind 1 HXHD125A 55.0°C 12.0kW  10.7kW  141kW
4 Edit Hydrobox

MName Ind 1
Model

Select Options..,

(®) Heating only Reversible
Series Hydrobox
Family
HT Hydrobox - High temperature hydrobox W
FCU HXHD125A

Design criteria

Heating LWE S5.0°C v
Design load KW 12,0 .

Gonce

Figure 57: Selecting high temperature hydro boxes

As a hydro box produces hot water, you now have to enter the water temperature. From this
information, VRV_Xpress calculates the required heating capacity from the outdoor unit.

The low temperature hydro box can be used for cooling and heating. So, you now can enter
water temperature values for heating and cooling. Note that the water temperature in heating is

considerably lower than for the high temperature hydro box. Indeed, floor heating only requires
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The selection of a low temperature hydro box is similar to the selection of high temperature
hydro boxes, as shown in Figure 58:

Mame FCU TmpC RgTC MaxTC Tevap TmpH RgHC RvHC Max HC
| [ Ind 1 HXY0B0A 10.0°C  5.0kW  8.0kW  60°C  35.0°C  4.0kW  4.0kW  9.0kW
v Edit Hydrobox

LT Hydrobox
Name Ind 1
Model
Select Options...
Heating only -:§Z- Reversible
Series Hydrobox
Family
LT Hydrobox - Low temperature hydrobox s
FCU
Design criteria -
Heating Lwe 25.0°C v/v45:0=c
Design load KW 4.0
Cooling LWE 10.0°C w
. 10.0°C
Design load leEI 20.0°C
Add Close

Required cocling capacity

Figure 58: Selecting low temperature hydro boxes

4.3 Outdoor Unit Tab Revisited

4.3.1 Disconnecting Indoor Units

Figure 30 and Figure 31 show how to connect indoor units in the outdoor edit window. However,
it must also be possible to disconnect indoor units, e.g. to connect them to other outdoor units.
Figure 59 shows several ways to do this:

B out 1 [RTSQI0PA] - 112%

L1 Ind 4 [FXFQS04]
L Ind 5 [FXFQS04]
L Ind 6 [FXFQ324]
L Ind 1 [FXFQS04]
-2 Ind 2 [FXFQS0A]
I Ind 3 [FXFQS04]

T

BB out 1 [RTSQIORPA] - 1123

L Ind 1 [FXFQS04]

L Ind 2 [FXFQS04]
53-181.25¢C1

----- L Ind 3 [FXFO504]

----- L Ind 4 [FXFO504]

----- L Ind 5 [FXFO504]
----- L Ind & [FXFQ324]

Available indoor units

B out 1 [REVOI3T - 87%

LLind 3 [FXFO504]
LLind 2 [FXFO504]
LLind 1 [FXFO504]
LLind 6 [FXFQ324]
LLind 5 [FXFO504]
LLind 4 [FXFO504]

Available indoor units

@ B3 1 [B51010AVi] - 100 Cl

Ind 1 [FXFO504]
-2 Ind 2 [FXFQS04]

B5 2 [BS1Q10AV1] - 100 CI
-2 Ind 3 [FXFQS04]

2L Ind 4 [FXFQS04]

B5 3 [BS1Q10AV1] - 81,25 CI
- Ind 5 [FXFQS04]

-2 Ind & [FXFQ324]

LLind 6 [FXFQ324]
LLind 5 [FXFQS04]
LLind 4 [FXFQS04]
LLind 3 [FXFQS04]

B out 1 RTSQI0PA - 1123
2L Ind 1 [FXFQS04]
L Ind 2 [FXFQS04]
L1 Ind 3 [FXFQ504]
1 Ind 4 [FXFQ504]
{0 Ind 5 [FXFO504]
L Ind & [FXFO324]

>

/

Available indoor units

LLind 2 [FXFO504]
LLind 1 [FXFQ504]

Available indoor units

LLind 3 [FXFQS04]
LLind 5 [FXFQS04]
LLind 4 [FXFQS04]

Figure 59: Several ways to disconnect indoor units

outdoor unit.

Select the outdoor unit and drag it to the right to disconnect all indoor units connected to that

Dragging a header refnet disconnects all indoor units connected to that header refnet.
Dragging a BS-box disconnects all indoor units connected to that BS-box.

Selecting several indoor units at the same level and dragging them to the right disconnects
them. To deselect a selected indoor unit in the tree, press the Ctrl-key together with the mouse.
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4.3.2 Moving Outdoor Units

Refining the Selection

In large projects containing several outdoor units, you may have to move outdoor units to get a
more logical order. Figure 60 shows how to select several outdoor units and to drag them in front
of another one to move the selected outdoor units. To deselect a selected outdoor unit in the tree,
press the Ctrl-key together with the mouse. Obviously, you can also select and drag one outdoor

unit at a time as well.

\/ Indoor Units

v’ Outdoor Units

\/ Fiping s/ Wiring \/ Centralized Contraollers

\/ Reports

Bl out 1 [RXYVQI0T] - 1129%
Bl out 2 [RXVG32T] - 100%
| Out 3 [RXYQ16T] - 100%|
(] Out 4 [RXYG32T] - 100%|

-l Out 5 [RXVQ24T] - 100%

-1l out 3 [RNQET] - 1005

Bl out 4 [RIVG32T] - 100%
Bl out 1 [RIvQIOT - 112%
Bl out 2 [RIVGE2T] - 100%
-l out 5 [RIVG2AT] - 100%

Figure 60: Moving outdoor units in the outdoor unit tab

4.3.3 Heat Recovery Outdoor Units

One way to define a heat recovery system is to remove the indoor units from the existing heat
pump (see also Figure 59) and change its family into heat recovery, as shown in Figure 61:

[Bf out 1 RvQ12T] - 94%

Heat recove

Available indoor units

System

Name Out 1

Family Heat recovery
Tes
VRV IV [REYQ-T)
REYQAT
Design conditions cooling
Cutdoor DET *C|32.0

Evaporating temperature

Design conditions heating

Cutdoor DET *C|0.0

A B out1[REVGET]

L Ind 1 [FXFQ504]
-2 Ind 2 [FXFQS04]
L Ind 3 [FXFQ504]
I Ind 4 [FXFQ504]
L Ind 5 [FXFQ504]
" Ind 6 [FXFQ324]

L ind 6§ [FXFC324]
L ind 5 [FXFQS04]
L ind 4 [FXFQS04]
L ind 3 [FXFQS04]
L ind 2 [FXFQS04]
L ind 1 [FXFQS04]

Select Options...

v @

*C| 6.0 [default) v

RH% |48

Available indoor units

Lind 6 [FXFC324]
L ind 5 [FXFQS04]
LLind 4 [FXFQS04]
LLind 3 [FXFQS04]
Lind 2 [FXFQS04]
Lind 1 [FXFQS04]

Figure 61: Removing the indoor units and change the outdoor family

In a heat recovery system, indoor units are connected through BS-boxes to the outdoor unit. So,
the first step is adding the BS-boxes. Each BS-box will control only one indoor unit. So, in the
example with 6 indoor units, you will need 6 BS-boxes. Figure 62 shows how to add the BS-
boxes first and then to drag the indoor units to each BS-box. It also shows that BS-boxes
automatically get a model (BS1Q10A) when connecting an indoor unit to them:
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Drag each indoor unit to a BS-box

# [ out 1 [REYQST Available indoor units
- @ B3 1 LLind 1 [FXFQS04] BB out 1 [REYQI3T - 87% Available indoor units
K@ B2 d4---~"""7 Llind 2 [FXFQ504] @ BS 1 [BS1Q10AV1] - 50 ¢
K@ 853 Llind 3 [FXFQS04] L. Ind 1 [FXFQ504]
K@ 554 L ind 4 [FXFQ504] @ B3 2 [BS1Q104VT] -50CI
R @ BSS Llind 5 [FXFQ504] ‘.0 Ind 2 [FXFQ504]
CR@EsE Llind 6 [FXFQ324] @ BS 3 [BS1Q10AV1] - 50 CI
— ‘.2 Ind 3 [FXFQ504]
@ B34 [BS1Q104V1] -50CI
‘.0 Ind 4 [FXFQS504]
@ BS 5 [BS10104V1] -50 CI

(] connections - L Ind 5 [FXFOS04A]
H\*‘ Click here to add a BS-box @ BS 6 [BS1Q10AV1] - 31.25 CI

% indoor req CC ‘O Ind 6 [FXFQ324]
Iindoor req HC

Eindoor Cl 0

-E 5w connections

Figure 62: Adding the BS-boxes and indoor units

In the same way as in section 3.2, the outdoor unit indicates an error, because the piping diagram
is missing the piping lengths. And indeed, the piping diagram at the top of Figure 63 contains
many piping pieces marked in red, meaning that they do not have a length.

Figure 63: The initial piping diagram and the completed one

Fill in the lengths and rework the piping diagram in similar ways as explained in section 3.3.
Note that the piping from indoor units to their BS-box consists of 2 pipes (blue) and from BS-
boxes to the outdoor unit consists of 3 pipes (purple) needed to recover heat.

Figure 64 shows how to add a HT hydro box. Select it as explained in section 4.2.3 and connect
it to heat recovery system without using a BS-box, as shown at the right. The piping diagram
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then shows the hydro box connected to the outdoor unit using a two pipe connection, whereas the
BS-boxes use a three pipe connection. Note that adding hydro box to the outdoor unit also
increases the size of the outdoor unit: instead of a model REYQ12T, VRV_Xpress now finds a

Refining the Selection

model REYQI18T.
B out 1 [REVQ1ET] - 90%
Mame FCU Tmp C RqTC MaxTC Tewap TdisC TmpH RgHC RvHCZ  MaxHC  Airflow { D Ind 7 [HX¥HD12548]
Llind1  FXFQS0A 24.0°C/50% 40KW  ABKW  60°C  13.2°C  20.0°C  4.0kW 63kW  900mih @ BS1[BS1Q10AV1] - 500
Llind2  FXFQS0A  240°C/50% 40KW  48kW  60°C  13.2°C  20.0°C  4.0kW 63kW  soomim 2L Ind 1 [PXFQS0A
=t e e . . . U @ B5 2 [BS10104V1] - 50 CI
Ind3  FXFOS0A 24.0°C/50%  A0KW  48KkW  BOFC  13.2°C  20.0°C  4.0KW 6.3kW  900mi/h B, In 2 [FXFOS0
Llind4  FXFOS0A 40°C/50  40KW  48KW 60T 13.2°C  20.0°C  40KW 6.3KW  900m*/h ® s 31351&1 o] ]50 q
Llind5  FXFQS0A 24.0°C/50%  A0KW  48KkW  BOFC  13.2°C  20.0°C  4.0KW 6.3kW  900m*/h L Ind 3 [FXFQS0A]
Llind6  FXFO32a 24.0°C/50%  30KW  30KW  BOFC  142°C  20.0°C  4.0KW 40kW  TS0mUh @ 554 (BS10108V1] - 501
[Jind7  HXHD125A8 45.0°C_ 10.0kW _ BIKW  14.1kW L Ind 4 [FXFQS0A]
----- @ 55 5 [B51Q104V1] - 50 CI
ou IO Ind 5 [FXFQS04]

2 Ind 6 [FXFQ324]

----- 8 BS6[BS1Q10AV1]-31.25C1

Figure 64: Adding a HT hydro box to a heat recovery system

A second way to have a heat recovery system similar to the original heat pump example is using
the intelligent copy function, as shown in Figure 65. This copy function automatically inserts a
BS-box per indoor unit, while copying the heat pump system. However, the piping diagram is the
same as shown in Figure 63 at the top. So, you will have edit and adapt the piping diagram in the

Same way.

a {- Out 1 [RYWG12T] - 94%

- Ind 4 [FXFQ504]
- Ind 5 [FXFQ504]
-2 Ind & [FXFQ324]
- Ind 1 [FXFQ504]
-2 Ind 2 [FXFQ504]
Pobey I Ind 3 [FXFQS04]
a- K . Copy of Out 1 [REYQ13T] - 879
B5 1 [BS10104V1] - 5

----- L Ind 4 [FXFQS0A]

B5 2 [BS10104V1] - 50 CI

----- I Ind 5 [FXFO504]

BS 3 [BS10104V1] - 31.25 C1

I Ind & [FXFO324] r Copy Outdoor Unit
BS 4 [BS1Q10AV1] - 50 CI
----- L Ind 1 [FXFQ504] Mew System
BS 5 [BS1Q10AV1] - 50 CI
{ LI Ind 2 [FXFQS504] Name Copy of Out 1
4@ B3 6 [BS1Q10AV1] - 50CI Family oo v
‘-2 Ind 3 [FXFQS04] /
Tes RY¥Q-T v
Heat pump
Heat recovery Cancel

Qutdoor unit series

Figure 65: Intelligent copy of a heat pump system into a heat recovery system

A third and last method to define a heat recovery system similar to the original heat pump
example is deleting the outdoor unit first, as shown in Figure 66:
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+ Indoor Units | v Outdoor Units | o Piping | " Wiring | +° Centralized Controllers | +* Reports

4 [ out 1 RWQ12T] - 94%
- Ind 4 [FXFQ504]
I Ind 5 [FXFQ504]
L Ind & [FXFQ324]
L Ind 1 [FXFQ504]
- Ind 2 [FXFQ504]
2 Ind 3 [FXFQ504]

EERNEREN

Indoor units not yet attached Confirm
Llind 1 [FXFQS04]
L ind 2 [FXFQS04]
L ind 3 [FXFQ504]
L ind 4 [FXFQS0A]
L ind 5 [FXFOS04]
Lind 6 [FXFQ324]

Are you sure you want to delete 'Qutdoer unit Qut 1'7

Figure 66: Deleting the heat pump outdoor unit

Deleting the outdoor unit does not remove its indoor units. Instead, VRV _Xpress disconnects
them and makes them available to connect to another outdoor unit. You now can define a new
outdoor unit and select the family heat recovery. Instead of adding 6 individual BS-boxes, as in
Figure 62, you now add a multiple BS-box with six individual BS-boxes, as shown in Figure 67,
at the left. Dragging the indoor units is exactly the same as for individual BS-boxes.

K: . Cut 1 [REYQET] Available indoor units . Out 1 [REYQ13T] - 87% Available indoor units

K@ Bs Llind 1 [FXFO504] L@ BS 1[BSEQI4AVT] - 281,25 C1
L ind 2 [FXFQS04]

L ind 3 [FXFQS0A4]
L ind 4 [FXFQS04]
L ind 5 [FXFQS04]
L ind 6 [FXFQ324]

‘2 Ind 5 [FXFQ504]
..... @ 6-31.25C)
I Ind & [FXFQ324]

Iindoorreq CC

Lindoor req HC
Lindoor Cl 0

Figure 67: A recovery system using a multiple BS-box
The big difference however is now in the piping diagram: all piping between the BS-boxes has

been integrated in the multiple BS-box. The only pipes left are from the indoor units to this BS-
box and from the multiple BS-box to the outdoor unit.

Note that a multiple BS-box consists of individual BS-boxes. So, each indoor unit is still
controlled in an individual way. There are multiple BS-boxes with up to 16 indoor units.
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A single BS-box can control more than one indoor unit. A BS-box can control up to 5 indoor
units, but the actual number also depends on the connection index. The smallest BS-box has a
maximum connection index of 100, which allows to connect maximally 2 models FXFQ50A to
them.

Suppose the indoor units Ind5 and Ind6 in the example project are now installed in a single room.
So, one BS-box will control them both. In the outdoor unit definition, you drag Ind5 and Ind6 to
the same BS-box.

Figure 68 shows the multiple BS-box solution, in which two indoor units (Ind5 and Ind6)
connect to a single BS-box. The multiple BS-box now contains an unused BS-box requiring a
closing kit to keep the refrigerant in a closed circuit.

;E-.'éf;’_ TmEEETT ‘
F i

Two indoor units in the same room,
controlled by a single BS-box

Needs a closing kit

Figure 68: Connecting more than one indoor unit to a BS-box

4.3.4 Residential Application Indoor Units

Residential application indoor units (RA indoor units) are somewhat special, as they impose a

few special constraints to the outdoor unit they connect to:

- They can only connect to a heat pump outdoor unit.

- The outdoor unit must operate at an evaporator temperature of 9°C, instead of the standard
6°C.

- An outdoor unit connected to RA indoor units must have a minimum connection ratio of 80%.

- The size of outdoor units connected to RA indoor units is limited to single module outdoor
units.

- RA indoor units must connect to a BP unit, which in turn connects to the outdoor unit. A BP
unit can either control 2 or 3 RA indoor units.

Figure 69 shows the edit indoor unit window, in which you can select RA indoor unit (their
family starts with “Splir”).

23 February, 2017 VRV_Xpress User's Manual Page 49



Refining the Selection

Design criteria

Caooling DET *C|27.0 WBT *C|19.5
Required total capacity (Rq TC) KW 4.0
Required sensible capacity (Rq 5C) KW 0.0
Heating DET *C 200
Required capacity (Rqg HC) kW 4.0
Cance

Mame of the indoor unit

VRV FXHOA - Ceiling suspended 32-100

VRV FXKQ - Corner cassette 25-63

VRV FXLQ - Floor standing 20-63

VRV FXMQ - Ducted unit large ESP 20-200

VRV FXMNGQ - Concealed floor standing 20-63
VRV FXSQ - Ducted unit med ESP 20-140

VRV FXUQA - Ceiling suspended cassette 71-100
VRV FXZOA - Fully flat cassette 15-50

Split CTXS-K - Small wall mounted 15-35

Split FLX5-B - Flexi type unit concealed in floor
Split FLXS-B CS - Flexi type unit ceiling suspended
Split FTXG-JA - Emura wall aluminium 25-50
Split FTXG-JW - Emura wall white 25-50

Split FTXG-LS - Emura wall silver 20-50

Split FIXG-LW - Emura wall white 20-50

Split FTXS-G - Large wall mounted &0-71

Split FTXS-K - Medium wall mounted 20-50

Split FVXG-K - Nexura floor 25-50

Split FVXS-F - Floar stamﬂng 20-50

Mame FCU Tmp C RgTC MaxTC Tevap TmpH RgHC MaxHC
r Edit Indoor Unit Selection ind1 FTXGSOLW  27.0°C/19.5°C  4.0kW  5.2kW  6.0°C  20.0°C  4.0kW  B.1kW
Hind2  FIXGSOLW  27.0°C/19.5°C  40KW  5.2kW  6.0°C  20.0°C  4.0KW  6.1KW
HEind3  FIXGS0LW  27.0°C/19.5°C  40KW  5.2kW  6.0°C  20.0°C  4.0KW  6.1KW
Hlind4  FIXGS0LW  27.0°C/19.5°C  40kW  5.2kW  &0°C  20.0°C  4.0kW  &1KW
Name Ind1 Elinds  FTXGSOLW  27.0°C/19.5°C  4.0kW  5.2kW  60°C  20.0°C  40KW  61KW
Room w Oinde  FINGS0LW  27.0°C/19.5°C  40kW  5.2kW  60°C  200°C  4.0kW  6.1KW
Maodel
Select Options...
Series R4104 VRV FXAQ - Wall mounted 15-63
VRV FXCOA - 2-way blow cassette
Family VRV FXDQ - Ducted unit low ESP 15-63
- - VRV FXDO-MS - Ducted unit low ESP 20-25
(spit FPXG-Aw - Emura wal white 20.50 | VRV FXDQ-P2 - Ducted unit low ESP 15-63
FClU VRV FXFOA - Round flow cassette 20-125

Figure 69: Defining RA indoor units

Figure 70 illustrates how to connect these RA indoor units to an outdoor unit, using BP units.
There are two BP unit models: one to connect maximally two indoor units and another to connec

maximally three indoor units.

VRY IV Continuous Heating (RYYQ-T)
RYYQ14T
Design conditions cooling

Cutdoor DET *C|32.0

[ Evaporating temperature  *Clg,g v]

Design conditions heating

Qutdoor DET *C |00 RH% |49

System

MName Qut 1 Select Options...
Family Heat pump b

Series

System | Piping | Modules

B8 out 1 [RvQ14T] - 863

@ EP 1 [BPMKS96742] - 100 CI
L Ind 1 [FTXGS0LW]
L Ind 2 [FTXGSOLW]

v @

@ EP 2 [BPMKS967A2] - 100 CI
i Ind 3 [FTXGS0LW] <
1 Ind 4 [FTXG50LW]

BP units for 2 or 3

RA indoor units

@ BP 3 [EPMKS967A2] - 100 I
I Ind 5 [FTXGE50LW]
I Ind & [FTXGSOLW]

w | connections

£ 2

Add a BP unit [—> @ |z v connections

IindoorreqCC 24.0kW
ZindoorreqHC 24.0KW
Lindoor Cl 300

Figure 70: Connecting RA indoor units to an outdoor unit

The piping diagram is not much different from other piping diagrams and you fill in the piping
length in the same way as for the other types of piping diagram. Figure 71 shows the diagram for

the example given in Figure 69:
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Figure 71: The completed piping diagram for a RA system

4.3.5 Using REFNET Headers

A REFNET header can connect several indoor units instead only two with a REFNET joint.
However, there are limits on their use:

- It is not possible to connect a header to a header

- Itis not possible to connect joints to a header.

- It is only possible to connect a header to a joint.

Figure 72 shows an outdoor unit containing two headers. This will allow defining two sub groups
of indoor units, similar to the piping shown in Figure 40 at the bottom. Each header connects to
three indoor units, although it would be possible to connect the 6 indoor units to a single header.

“B Available indoor units B8 out 1 RvQ12T - 045 Available indoor units
K e Iind 1 [FXFQS04] - § 8-150C
e % X Llind 2 [FXFO504] L Ind 1 [FXFQS04]

L Ind 2 [FXFQS0A]
L Ind 3 [FXFOS04]
8-131.25Cl

L Ind 4 [FXFQS04]
- Ind 5 [FXFQS04]
—Pp - Ind 6 [FXFQ324]

Llind 3 [FXFOS04]
L ind 4 [FXFQS04]
Ll ind 5 [FXFQS04]
Ll ind 6 [FXFQ324]

£||8 v/ connedtions H Add a header

@ |7 «/|connedions

Lindoorreq CC
Iindoorreq HC
Lindoor Cl 0

4.0m
9.5=15.9_

KHRQZZMBAT [HRQZZMZQH \; \;
T e
2.0m @ 2.0m 2.0m

6.4212.7 642127 642127

Ind 4 Ind 5 Ind 6
4.0m FXFOS0A FXFQS0A FXFQ32A

9.5=19.1

KHROQ22M23H L
2.0m '@ 2.0m '@ 2.0m
6.4x12.7 6.4x12.7 6.4x12.7

Ind1 Ind2 Ind 3
FXFQS0A FXFQS0A FXFQS0A

Figure 72: Defining an outdoor unit with REFNET headers

The corresponding piping diagram appears at the bottom of Figure 72. The headers nicely
defines indoor unit groups and connect to a joint, which in turn connects to the outdoor unit.
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Although a piping diagram with headers looks neat, the amount of piping may become larger and
a header adds more resistance to piping than joints.

4.3.6 Simplified Piping

Up to now, all examples had a piping diagram in which you have to fill in the piping lengths.
This is the more accurate way of designing a project. However, in some cases you do not have
any plan of the building and you will have to make assumptions.

Figure 73 at the left shows the example from chapter 3. Instead of filling in piping lengths and
editing the diagram, you uncheck the “Enter individual piping lengths manually” checkmark.
This changes the “Piping” tab at the right. Instead of a single height difference, it now contains 4

extra data to enter:

23 February, 2017

F Edit Outdoor Unit Selection - oIEN
System
= Pipi
Name out 1 Select Options... ’System ping | Modules < Uncheck
V] < ncnec
Family Heat pump \¥] Enter individual piping lengths manually
Series VRV IV HP NCH W Q‘ Position of outdoor unit relative to indoor units
RXYQ12T ") Higher ") Same level (@) Lower
Design conditions cooling .Lﬁlﬂ, e
Outdoor DBT  *C|320 ..rﬁ'ﬂ' ;
L ) gives
Evaporating temperature  *C | 6,0 (default) v
e N
|:| Enter individual piping lengths manually
Equivalent piping length m !T.S (1)
Design conditions heatin: Tenn |
9 ! ing First branch to furthest indoor m (400 |2
Cutdoor DBT "C (0.0 WEBT *C -28 e ]
First branch to nearest indoor m|10.0 [B)
First branch to furthest branch m[ZD.O 4
Height difference between indoorr m |2.0 (5)
5 (1)
Position of outdoor unit relative to indoor units
oMgpeomgyo M=yt
\. J
oK Cancel
The system and its connected devices

Figure 73: Using automatic piping lengths

. The equivalent piping length of the installation. As you no longer enter piping lengths this an
estimate of the longest equivalent piping length. If this value is longer than 90m, VRV_Xpress
will size up the main pipe.

. A second estimation is the distance from the first branch to the furthest indoor unit.
VRV_Xpress combines this value with the distance between the first and last branches (fourth
value) to decide for a size-up of intermediate pipes.

. The third value is the first branch to nearest indoor unit. The difference between the second
and this value must remain smaller than 40m.

. If the distance between the first and the last branch is larger than 40m and the distance
between the first branch and the furthest indoor unit (second value) is equally larger than 40m,
VRV _Xpress will size up all intermediate piping diameters. This is a worst case action, as
VRV _Xpress no longer knows where to find this longest length.

. The height difference between indoor units is limited to 15m.
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These figures are such that they take the most important piping limitations into account and at
the same the worst case is taken into account. Figure 74 shows the (edited) piping diagram with
the worst case diameter size up. In this diagram no piping lengths have been filled in and
VRV _Xpress does not show any length, only the diameters.

k=]l
12.?»(23.6*‘ 12.7222.2 12.7=19.1
KHRO22Me4T KHRQ22M20T

KHRQ22M20T

Ind 1 Ind 2 Ind 3

FXFO504 FXFO504 FXFO504
12,7%19.1 12,7x19.1
KHRGQ22M20T KHROZ22M20T
s.:mz.r 5.4=<12.? 5.4=<12.?
Ind 4 Ind 5 Ind 6
FXFO504 FXFO504 FXFO324

Figure 74: The piping with worst case diameter size up
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v Wiring Diagrams

Wiring Diagrams

VRV _Xpress offers two kind of diagrams: a system wiring diagram and a centralized controller
diagram, meant to control a group of systems. This chapter explains the first one using the simple
example of Chapter 3. For the second uses a much larger project containing a few systems
allowing to illustrate a centralized control.

Wiring Diagram
Figure 75 shows the wiring diagram for the example system as explained in Chapter 3:

+" Indoor Units | & Outdoor Units | " Piping ~ Wiring ~/Centra|i_zedControIIers +" Reports

Outdoor unit @) Indoar unit Ind 3 [FXFQS504]
out 1 v Seale% 100w

Ind 4 [FXFOS04]
2L Ind 5 [FXFQS04]
2L Ind & [FXFQ324]

Fit Window

BRCTES2ZA

Remote controller ]

ELFZ

is BRCIESZA|

Rename...

P1.P2
L Ind 1 [FXFQS0A] Out 1 Ind 4 1[4 BRETESA
i i FXFOS0A
Bl i BEL GLUNELE2 FLE2fs]  RRILN D44 1ph
r Used Options - B B
Ind 5 = BRCI1ES24A
; - FXFO50A
Device Options F1F2[[] FEILM 044 1ph
Allowed options Py F2
BRC1CS517  Remote controller " F)(IFCC)I33A B el
BRCI1DS52 Remote controller FLEZNT BREILN 034 1ph
BERCIES2E  Remote controller
BRCZE Simplified remote contraller for hotel applis nad BELP2 BRCIES3A
ERC3E Simplified remote controller for hotel appliv EXFQS04
BRCTEE1E2  Infrared remote controller H/P v F1.F25Te] FEILN 044 1pt
< > Remote controller ‘
Ing 2 BEELE2 BRCIESZA ’
Select Remove FXFOS04
Selected options ELF2IeTe] [FEILN D44 1ph

Select Options...

Remote Controller Previous

Remote Controller Mext

Connect to Remote Controller..

Commit changes and close window

LCancel
Me Inter-wired Remote Contreller

Wiring schematics

Figure 75: The wiring diagram for the system with 6 indoor units

It consists of a F1/F2 wiring between the outdoor unit and its indoor units. The indoor units
communicate through this wiring with their outdoor unit.

As a remote controller is a preferred option (see section 4.1.2), each indoor unit has a remote
controller. This device allows a customer switching the indoor unit on and off, changing its set
temperature, setting its fan speed, etc. A remote controller connects to its indoor unit through the
P1,P2 wiring. To see the options associated to an indoor unit, select it and click the right mouse
button. This displays up a pop up menu, containing the "Select Options" command. Select this
command to bring up the indoor options window.

The wiring diagram also shows the power lines, the current through those power lines and the
number of phases.

Suppose now that indoor unit Ind4 needs a remote sensor, as the sensor build in the indoor unit
gets too many influences from drafts. In addition, the indoor units Ind5 and Ind6 belong to one
room as well as indoor units Ind1 and Ind3. Finally, indoor unit Ind2 needs to have a wireless
remote controller.
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A remote controller can control two indoor units in one room and make sure they operate
simultaneously. So, you can remove one of the remote controllers in those rooms (Ind5 or Ind6
and Ind1 or Ind3). Using the option window (right click the indoor unit and select the “Select
options” command), add a remote sensor to indoor unit Ind4, remove the remote controller from
indoor units Ind5, Ind2 and Ind3 and a wireless remote controller to Ind2. This gives a results as
shown in Figure 76:

g Ind 4 EEELES [BRCIESZA]
R FXFQS04 KRCS014B
ool LM F1.F2 F1.F2[] ERILI :__-;_'
- Ind 5 BIEELES BRCIES
FXFOS0A Remote sensor
F1.F25M] EREILN 044 1ph
nae BEEIELPE  (ERciEsya]
FXFO324
F1.F25] FEILN 034 1p
Ind 1 B} L2 {BRciEsa4]
FXFQS04
ELF2[7a] ERILN _0.44 1ph
ind2 B oooeien BRCTFAS32H
FXFOS0A
F1.F2[3[] EEILN _0.44 1ph
Ind 3 BI ’ Wireless remote controller
FXFOS0A
F1.F25] GREILN 044 1ph

Figure 76: Adapted options in the wiring diagram

The indoor unit IndS now needs to share the remote controller of indoor unit Ind6. Right click
Ind5 and select the “Remote Controller Next” command. This connects the indoor units Ind5
and Ind6 to the same remote controller, as shown in Figure 77:

Ind4 BEIELEZ __TeRciesoa nd 2 EIPLES —feRciEsan)
FXFOS0A [KRC5014B] FXFQ50A  f——JKRCS014B
FLE25[] EEILN _04A1pT F1LF25T] BEILN _0.4A 15T
Ind 5 1%}
FXFQS04
F1.F2 Rename... F1.F25Ts] GIeLM
Select Options...
Ind 6 L s O
FXFQ32A Remote Controller Previous FXFQ32A
1 F1.F2[5Te] LM _0.3A 1ph
FLPgfll [l Remote Controller Mext e sl —
EERTTERC: Connect to Remote Controller... T 1 PLP2 BRCTESZA
FXFQ504 Mo Inter-wired Remote Controller FXFQ504 o
F1LF25] O — FLF2[5T] EEILMN _0.44 1ph
Ind 2 I --meeoo RCTFAS32) e 1 1 R ERCTFASSZ]
FXFO50A FXFQ50A o
F1F23Te] [LeLN _0.44 1ph FLF2Te] BLILN _0.44 1ph
Ind 3 (L] nd 3 B
FXFO504 FXFQ504 o
FLE2Te) LM 044 1ph F1.F2[+Te] [LLN _0.44 1ph

Figure 77: Sharing a remote controller between two consecutive indoor units

The “Remote Controller Previous” command would connect indoor unit Ind5 to the previous
indoor unit in the wiring diagram, i.e. Ind4.

You cannot use these commands to connect indoor unit Ind3 to indoor unit Ind1, as indoor unit
Ind2 is located between them. Use the “Connect to Remote Controller” command instead, as
this the general command to connect any indoor unit to the remote controller of any other. Right
click indoor unit Ind3 and select indoor unit Ind1 from the window coming up when selecting
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the “Connect to Remote Controller” command. Now VRV Xpress does not draw an actual
connection but a reference to the indoor unit it shares the remote controller with. Drawing the
connections would make the diagram much harder to read and may confuse you about what

indoor units are sharing.

Wiring Diagrams

FXFQ50A

Ind 5 =%

FXFQS04
F1.F2f] oo

ind 2 PEELEL BRCIES2A

—{KRCS014B
F1.F2[sTs] BREILN _04A 1D

F1F2[T] oo

¥~ Select Device - ‘:'

Connect to remote controller of

ing 1 BEELE2 BRCIESZA

F1F2

FXFQS0A

F1F2[3e] BEILN 042 1ph
P ) Y R RCTFA532
FXFQS0A

F1F2[3e] BEILN 042 1ph

Rename...

Select Options...

Remote Controller

Remote Controller

Indoor unit Ind 4 - BRC1ESZ2A
Indoor unit Ind 6 - BRC1ES2A,

Indoor unit Ind 1 - BRC1ES2A \

Indoor unit Ind 2 - BRCTES1E8 N

LCancel

Mo Inter-wired Remote Controller

ext

Connect to Remote Controller...

'nda EEELE2 BRCIES2A
FXFQS0A [KRCS0128]
FLE2RTe]  RIeILN 0441
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Figure 78: Sharing a remote controller between any indoor units

5.2 Centralized Controller Wiring

You need centralized controllers to control the systems in large buildings. In the same way an
outdoor unit connects to its indoor units, a centralized controller connects to its outdoor units, but
they also control the indoor units (through the communication wiring of the outdoor units).
Figure 79 shows the outdoor units to be controlled and at the bottom the available list of

centralized controllers:

| Control Groups | Conirol wiring|
Step 1: Dlag outdoor to control

|group
BouwiE
BRoutz32
B outzie
Mo
B8 outs(1E)

Global Controller Models

Drap confrofar moda:

|+ Indoot Units | " Outdoor Urits |+ Piping | + Wiing |+ Centalized Cortrallers | * Rieports|

Control Groups

Mew confrof grour
Drap oufdoor wds

Drag to control group

List of outdoor units
and their indoor units
to control

Step 2: Drag controller to
|global or specific position

=== % o i

Material list

Model

[Py ) |List of centralized controllers |

\Unified On/0fF - Unified ON/OFF

lindividual contral of 16 groups of
indoor units

control - providing simultaneous and <

[
>

Explain function

Quantity  Dlescription

Specific Controller Models

Figure 79: Initial window to define centralized controllers
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Centralized controllers have a maximum number of indoor units they can control, typically 64,
128 or 256. If there are more indoor units, you need to add another centralized controller.
However, as a centralized controller only connects to outdoor units, you need to group outdoor
units so that they form clusters of indoor units containing their maximum number as close as
possible. This is the purpose of having control groups.

First, you have to drag outdoor units to a control group. A control group is a logical entity
defining groups of outdoor units (and consequently indoor units) that must be controlled in a
similar way. Figure 80 shows two control groups: one containing four outdoor units and a total of
86 indoor units and a second control group contains one outdoor unit. This outdoor unit has 24
indoor units, 8 of which have no group address. These indoor units connect as slave indoor units
to their master (see also section 9.3).

Control Graups | Control 'iring |

-3::3;3 Drag outdoor to contiol|  Glgbal Controller Models Control Groups Specific Controller Models
Lrap confroler mods. Control group 1 e
Drap otfaoar wnds Diop confrofer mode
Bl 0wz 32 “ T 8
BRouts32
/ Boutzne) \
Bowie

: e Centralized controller
# addiessed 56 will only be used in

this control group

Centralized controller
will only be used in all
control groups

gntrol group 2
A
B8 outs 16

Drag a controller

Lrap confrofer mode.

'Slep 2 'Dlag controller to *

global or specific position # outdoors 1

o __ # indoors 24
=== i_ - # addressed 16

I:___I m v—l Ma@eti_al list )
==l el

Model | Quantity Description

L ’ 8 indoor units have no group address

Figure 80: Defining control groups by dragging the outdoor units

You can now start dragging the centralized controllers. There are two possible places:

1. At the left: each centralized controller dragged to the left will be used in all control groups.

2. At the right and within a control group: each centralized controller dragged to the right will
only be used in the control group it has been dragged to.

While dragging the centralized controllers, VRV Xpress will check if the intended combination
is compatible. If not, it gives an error message as shown e.g. in Figure 81:

Error

( | Controller types Schedule Timer and Bacnet cannot be
combined

Figure 81: Some centralized controllers are incompatible

Figure 82 shows the result after having added an unified ON/OFF controller, a centralized
remote controller and a Bacnet controller (only for control group 1).
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Control Groups | Coantral Wi[irjg_.
\Step 1: Drag outdoor to control Global Controller Models Control Groups Specific Controller Models
|\group
-
~Unified Dn/Off Control group 1 =
= % T Drap oufdoor s Bacnet
Eptee | - B 0wt 232 w o | W T
Bt p—
==
Centralised = gu: 13 {15;3]
| u # outdoors 4
&l 9 ; F Tpigel-g
| T # indoors =l o coni
# 3 # addressed 86
- |
~Drop controlier mode. On|y used in
Control group 2 control group 1
Drap oufdoor tnds Liop confroller mode.
B8 outsis) W“
'Slep 2 'Dlag controller to ot
global or specific position =
= #outdoors 1
# || = o 1 indoors 24
] ; # addressed 16
i _ Used in control group 1
; and control group 2 ~
' ateral sl
| ke odel Quantity  Dezcription
DCS3mEs 7 Unified ON/OFF contral - providing simultaneous and individual control of 16 groups of indoor units
= DCS302CH1 3 Centralized remote control - providing individual control of B4 groups [zones] of indoor units
- DMSE02B51 1 BAChet Interface - integrated contral system connecting YRY spstemn with BMS system
’ Total quantity of centralized controllers needed
z | 2|

Figure 82: Completing the control groups
This completes the definition of the control groups. The next step is refining the actual wiring
diagrams. Click the “Control Wiring” tab and select a control group or click the “7o Wiring”

command button in the control group to display the required wiring diagram.

Figure 83 shows the wiring diagram for control group 1:

Control Groups | Cantral Wiring
Control group
Control group 1 w Seale® |87 W
LM # outdoors 4
) . . oot M_
Maxgn;\tgm €i4 mr(tjoor units DMSaECET;BE'I Hindoors 66
er net po
P P ! 2 # addressed 86
Out 2[32)
> RxYR32T OUT F1F2 = Spstem | #ind | # addr
Out 4(32) e Unified On 0 Out2 12 2
RrQ3zT DCS301B51 Out 4 32 32
LN —
=" — —Oried On/on s D
DCS301B51
Maximum 16 indoor units  |}~"— Unified On /O 2
per ON/OFF controller o DCSIMBS! ||
— — 1 Unified On/Off
DCS301B51
Maximum §4 indoor units | ="— — Cenralieed 2
per centralized controller DCS302C51
Out 3 (16
“W | R=YE1ET  |QUT F1F2 .
Out1 (E) = — Unified On /O
Riv10T DCS301B51
LM
= — Unified On /0
DCS301B51
== Centralizad
Try to make groups of DIC5 302051
® outdoor units to fit groups
of 64 indoor units
< >

Figure 83: The wiring diagram for control group 1

VRV _Xpress automatically groups the outdoor units to make clusters of 64 indoor units or as
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close as possible to 64. In Figure 83, outdoor units 2 and 4 have been combined into one cluster
and outdoor units 3 and 1 into another. It then assigns the different centralized controllers to these
clusters and draws the wiring.

However, this automatic clustering may not be what a customer would like. In fact, outdoor unit
1 and 2 may cover a single floor and outdoor unit 3 and 4 another. So, the VRV _Xpress sorting
must be overruled.

At the right of the wiring diagram, VRV _Xpress shows the sorted outdoor units. The bottom of
this list contains commands to edit this list. Figure 84 shows how to reorganize the original order
by adding splits and moving outdoor units:
1. Select outdoor unit Out4 and click the “Add Split’ command button. This creates two

clusters: one only containing outdoor unit Out2 and the other containing outdoor units Out4,

Out3 and Outl.

2. Select outdoor unit Outl and click the “A” command button to move it to the other cluster.
This gives the expected clusters Outl and Out2, Out 3 and Out4.
3. While performing those command, VRV Xpress automatically recalculates the wiring
diagram, creating new diagrams after each step. Figure 84, at the bottom right shows the final

diagram.
Spstem | Hind  # addr Spstem | #ind  # addr Spstem | Hind  # addr
Out 2 32 32 Out 2 32 32
— Out1 E E
Out 4 32 2| |
Out 3 16 16 Out 4 32 32
Out 1 5 5 Out 3 16 16
Add Splt Add Splt (=)
LM
Bacnet - Bacnet LN
DMSE02B51 DMSE0ZEGT
1 2 1 2
Out 2(32) Out 2(32)
FirrQ32T  |OUT FIF2 R=Y032T | ouT FiF2
LN LH
Out 4(32) - Unified On/0ff Out 1 (8] - Urified On/Off
RxrQ 32T DCS3IMEST RAyR10T DCS3IMES
L Unified On/0fF L Unified On/0fF
DCS3IMEST DCSIMEBS
LM LH -
- Unified On/0ff - Unified On/01ff
DCS3TES] - DCS30185]
LN LM
- Unified On/01ff - Centralised
DCS3IMES DCS302C51
LM
- Centralised
Out 4(32)
T
Qut 3 (16) Out 3 (16) = Unified On/01F
FrrQ16T ouT F1F2 Ry IET DCS201B51
CH LM
Out1 (8] I Unified On /0Ot I Unified On/0O1f
RxrQ10T DCS3mMEBsT DC5301B51
LM LM
E— Unified On/0f - Unified On/0f
DCS5301B51 DC5301851
Lh Centralised L Centralised
DCS302CH DCS302CH1

Figure 84: Overruling the default wiring diagram (making other clusters)
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The Preferences Window

This chapter explains the command toolbar and more specifically the preferences window, which
contains many settings and options that have an important influence on the VRV Xpress

operation.

The Command ToolBar

Figure 85 shows the command toolbar appearing at the top of the VRV _Xpress main window,

together with two settings in the “Indoor Units™ tab:

_>___}‘ Open.. |¥| &% Import... K Save As.. =5 Exit ‘ "i\? Preferences

1. FALAVRY Xpressh\Example project_Rev.00_26102014_2334vrv [
2. FALAVRV_Xpress\Example project_Rev.00_26102014_2330.vrv

3. FALAVRV_Xpress\Example project_Rev.00_09062014_1857.vrv

4, F\LAVRV_Xpress\Example project_Rev.00_24102014_1612vrv

5. F\Manuals\UserManuals\VRV_¥press\Examplewvry

] New.. [ Open.. @f’, Import... ke Save As.. =i Exit |"'3',\'\§' Preferences... ‘ @ About...

~" Indoor Units | " Qutdoor Units |« Piping | + Wiring | + Centralized Controllers | + Reports

_ It is possible to select the outdoor units tab as soon as a device is added.
Qutdoor unit group

DAFNIN  Project name Example_Project Client name Hatel Sleepwell
Reference VRY_MC001 Revision Rev.00
Country Belgium v
Refrigerant How to add indoor devices:
R410A w | Select the command buttons to add indoor units and other devices, Drag and drop devices to change the arder,

Figure 85: The command toolbar

The following commands are common to many programs:

- New: starts a new project, if necessary after clearing the list of indoor units and outdoor units.

- Open: opens a project file, fills in the indoor units in the “Indoor Units” tab, the outdoor units
in the “Qutdoor Units” tab and creates the diagrams for piping, wiring and centralized
controllers. Next to the open command, a small icon appears, showing a down arrow.
Clicking this icon, brings up a menu with the most recently used project files. Select one of

these files to open the project immediately.

- Import: when starting a new project, importing a VRV_Xpress project is identical to opening
that project. However, importing a project while another project is still active, adds its
contents to the current project. This allows combining several projects into a single large

project.

You cannot import an incomplete project, as for example a project containing indoor units
only and not yet connected to an outdoor unit. Attempting to import an incomplete project

results in an error message as shown in Figure 86:

Error

| Import failed,
 'F\Manuals\UserfManuals\VRV_Xpress\Incompletewny'
dees not centain a complete project

Figure 86: Importing an incomplete project

- Save As: saves the project in a file.

- Exit: exits VRV_Xpress, possibly after a project save confirmation, shown in Figure 87:
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Confirm

9 File has changed. Save changes first?

No Cancel

Figure 87: Confirm exiting without saving

- Preferences: the next section explains this command, bringing up a window with several tabs.
- About: this command brings up a window containing extra commands and explained in
section 2.6.

Below the project information (see Figure 85) in the “Indoor Units” tab, you find two more

settings:

- The “Refrigerant’ list box, where you can select the refrigerant to use in the project.
Currently, there is only one refrigerant available (R410A).

- The “Outdoor unit group” is an additional grouping of outdoor units, that are not compatible
with each other. For example, High Ambient outdoor units connect to a complete different set
of indoor units. So, it is not possible to make a project combining two outdoor unit groups.
Note that the outdoor unit group list may vary per region or per country, depending on the
available configurations (see section 2.2).

Standard
VR Il 50Hz High &mbie
VRV Il 80Hz High Ambie

Figure 88: Outdoor unit groups

6.2 The Preferences Command

The Preferences window consists of several tabs, each defining specific settings. A very special
tab is the one marked "Advanced", mainly containing settings for advanced selections. It is
described in chapter 8, together with these advanced selections. The next sub sections describe
the other settings, together with the influences they have on the VRV _Xpress operation.

6.2.1 Units Tab

By default, VRV Xpress uses the SI units to express temperature values, capacities, etc.

However, the “Units” tab allows you using other units, as shown in Figure 89.

- The preferences window displays dimensions for several units: weight, dimensions, piping,
capacity, temperature, airflow and indoor cooling/ambient heating. The current dimension is
the selected one. For example, the selected dimension for temperature in Figure 89 is °C.

- You can now select another dimension, such as °F for the temperature and close the window.
VRV _Xpress immediately replaces all occurrences of °C by °F and also converts the data to
the new dimension, as shown in Figure 89 at the right.
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r Preferences - o 4 Edit Indoor Unit Selection
Diagrams | Data Input | Advanced | Prices Reports
Weight Capacity Mame Ind7
@ kg s @ - dh Room v
() keal/h D efm Model
Length - . elect Options
g O BTUM D efs Select Options...

(- — s Series R410A
&'m Lt ' Ton (_Jm*/min

Family
Dimensions Temperature Indoor cooling/Ambient heating VRV FXAQ - Wall mounted 15-63 ©
(O] OF /
® mm _JDET/RH ]
Dinch )

Design criteria
P_iping Cooling DET *F | 75.2 WEB °F |62.6
(®) mm (inch size pipes) _ ‘

Required Zpacity (Rq TC) KW 4.0

(Jinch Required sensible capacity (Rg 50) kW 0.0
':::Z' mm [metric pipes)

Heating DET °F |68.0

Required capacity (RgH kW (4.0
Unitin effect | | Available unit Cancel
Commit changes and close window
Add Close
Indoor unit family

Figure 89: Changing the dimension of an unit

A special case is the “indoor cooling/ambient heating” setting. When defining a cooling
condition, you need to define the dry bulb temperature as well as a measurement defining the
humidity. This can be a relative humidity or a wet bulb temperature. Depending on the region or
country, users prefer the one or the other setting, but both are equivalent. Figure 90 shows a
single condition (25°C/50%) on a psychrometric diagram and other measurements that are
equivalent. The wet bulb temperature is the easiest to measure.

t (dry bulb)
t (wet bulb)
t (dew point)

Enthalpy (kJ/kg)

-40

-35
Dry bulb temperature (°C)

-30

O Dry bulb temperature [ Al

Absolute humidity (kg/kg)

Relative humidity (%) 100 90 80 70 60 0.0450
0.0400
r—0.0350
—0.,0300
—0.,0250

RH 50,0%

a 0,0099kg/kg
Enthalpy 50, 3kJikg IL ~0.0200

=
>
Enthalpy\ 60 , Ay as. ootz
@
------ 0.0100
—0.0050
0
20 e !
— "=
P O OO T 0,000
25 201 15 10 5 0 5 10 15 0 25 30 35 40 45 50 55 60
solute humidity M Relative humdity/ W Enthalpy \
—> Dew point | Wet bulb | | Dry bulb |

Figure 90: A psychrometric diagram with the measurements of a single condition

The defaults used for the units depend on the region: in Europe and Japan VRV _Xpress uses SI
units and in the United States it uses Imperial units.
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6.2.2 Diagrams Tab

The Preferences Window

The “Diagrams” tab allows you defining other colors and line styles for the different diagrams,
as shown in Figure 91:
- When clicking on a colored square, a window comes up in which you can select the required
color. If you still want another color, click the “Define custom colors” command button (at
the bottom of the color window). This window may differ, depending on the Windows version

you use.

- You can change the line styles by selecting one from the combo box. The default
VRV _Xpress selections are such that results are clear both on the screen and in reports (on
color or on black/white printer).

The color define to draw and fill devices is used for rectangles representing devices
schematically, mainly in wiring diagrams.
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Figure 91: Defining colors and line styles for diagrams

At the top of this “Diagrams” tab, there is also a “Pipe Numbering” checkmark. When checking
it VRV_Xpress numbers all piping pieces in the piping diagram, as shown in Figure 92:

Units

[ Pipe Numbering

[ show pipe numbers

Color and Style

Devices - Fill color

Piping - 2 pipes

Devices - Drawing color

Fiping -
Fiping
Piping -
Fiping
Fiping -

3 pipes

- Qil

Inlet water

Drain

[ ]
O
B soid it
B soia 1t
@ solid 1pt
B soiia 1t

- Outlet water [l soiid 1pt

. Dotted

Wiring - F1,F2
Wiring - Q1,Q2
“~ | Wiring - RA to BP

9.5x22.2

d 9.

5x22.2

w | Wired remote controller
w | Wireless remote controller
s~ Remote sensor

w | Wiring - Power

| Wiring - Other

5.4-12."‘ 6.4=12.7
Ind‘l

FXFQS0A

=11
KHRQ22I\!64T ; RQ22M29T9
4 /%/

Ind 2
FXFQS50A

6.4 17*

Figure 92: Numbering piping pieces

Each number consists of two parts, separated by a dot: the outdoor unit number and a pipe piece
number. The right part of Figure 92 shows a part of piping diagram with the numbered piping

pieces.
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6.2.3 Data Input Tab

When defining a new device (indoor unit, outdoor unit, BS-box, etc), VRV Xpress creates a

name for it, consisting of a prefix and a sequence number. Figure 93 shows the default prefixes
used in the “Data Input” tab and a new prefix for the indoor units:

78 Edit Indoar Unit Selection

Model
Units | Diagrams | Data Input | Advanced | Pric

i A
Mame prefixes used when adding device Series R410A
Indoor units linside] Family

. . . VRV FXFQ-A - Round flow cassette 20-125 v
Air handling units AHU
FCU

Cutdoor units Qut
B5-boxes ES Design criteria
BP units EBP Cooling DBT  *C|240 | RH% |50
Controller groups Contral group Required total capacity (Rg TC) kW 4.0

Required sensible capacity (Rg SC} kW 0.0
Heating DET *C 20,0

Required capacity (Rg HC} EW 4.0

Add Close

Reject changes and close window

Figure 93: Defining the device prefixes

When you change them, only new devices will get the adapted prefix. VRV_Xpress does not
change the names of the existing devices.

6.2.4 Prices Tab

For all devices in the device database, it is possible to define prices using the “Price Editor”

program. This program saves the prices in a price file, which you can load in the “Prices”™ tab, as
shown in Figure 94:

Units | Diagrams | Data Input | Advanced | Prices | Reports

Price file

File name Choose a price file

Browse... Clear

Figure 94: Loading a price file

When having loaded a price file, VRV _Xpress will mention the prices in the equipment list part

of the report (see chapter 7). To learn more about this program, please contact us through the
helpdesk: http//marketing.daikineurope.com.

6.2.5 Reports Tab

The “Reports™ tab, shown in Figure 95, contains a few optional data that you may decide to
show in reports:
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Units

Options

Show required capacities in outdoor unit report

Show COP and EER

j Report headers and footers

Paths
Project files F\Daikin\Daikin\Database\Jira
Report files F\Daikin\Daikin\Database\Jlira

Material list XML export
0 Compliant with DENY SAP CRM system
Use section header _SECTION
() Custom
Make one list containing all materials
® Make separate list for each system

Do both

| Include refrigerant and piping (if applicable)

Diagrams | Data Input | Advanced | Prices

Reports

Browse... Clear

Browse... Clear

Figure 95: Defining extra data in the reports

- When checking the “Show required capacities in outdoor unit report” checkmark,
VRV _Xpress will add the required capacities you entered to the report. When unchecked,
only the provided capacities will appear.

- When checking “Show COP and EER” checkmark, VRV _Xpress will add the COP and EER
at a connection ratio of 100% to the report. The COP and EER are both ratios of the capacity
over the power input. As VRV_Xpress only stores the power input data for a connection ratio
of 100% it can only calculate these values and not the COP and EER for the actual connection
ratio of the outdoor units.

- The “Report headers and footers” command button, brings up a window to define the
headers and footers in a report, containing distributor or installer coordinates and logo, as
shown in Figure 96. When creating a report, VRV_Xpress fills in headers and footers, which
by default only contain a Daikin logo in the header. Figure 96 at the right shows the
corresponding page layout when defining the distributor or installer data.

r

Print Parameters

Report Headers and Footers

Distributor name and address
Line 1 |MICRI Consult
Line 2 | Azarty

Line3 |Quert|

File name

Width

Browse...

L\

Distributor logo

FiManuals\MICRLbmp

Dimensions [drawing scaled to 300 dpi)
201 max, 580
Height 116 max. 236

Clear

Line 1 of name and address

Y DAIKIN i

Report page with headers and footers

MICRI Consult
Azery
Chwerty

Figure 96: Defining distributor data and the corresponding header and footer in the report
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- The Paths section allows you defining the path on the hard disk, where you want to store
projects and reports. Clicking the “Browse” command button next to project files, brings up a
window to select a folder. VRV_Xpress will then position on this folder by default, when you
open, import or save a project. Clicking the “Clear” command button will clear the path.
VRV Xpress will then use the latest folder used to open, import or save a project.
VRV _Xpress uses similar actions for the report files.

- The Material list XML export section defines settings for the content of the "Material list
XML export" report, described in chapter 7, containing examples of this report in Figure 100.
There are two choices:

a. Compliant with DENV SAP CRM system. This choice is only available for VRV _Xpress
versions in Europe and is selected by default. It creates an XML file with one sheet per
system. Each sheet contains the selected outdoor unit, possibly its modules, the indoor
units connected to it, the REFNETS used and the options. This file may contain an
additional section header. The DENV SAP CRM system puts all sheets into one list when
reading this file. This section header allows showing the individual system structure again.

b. Custom. This choice is selected by default for VRV Xpress versions outside Europe. It
equally creates an XML file with either one sheet containing all systems or several sheets
with one sheet per system or a sheet with all systems following by sheets for the individual
systems. When checking the "Include refrigerant and piping" checkmark, the sheets also
contain the extra refrigerant needed for each system and an overview of the piping
diameters used, together with their lengths. Obviously, this is only possible for systems
where you entered the individual piping lengths. For simplified piping (see section 4.3.6),
VRV_Xpress cannot provide these data, even if requested.
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Reporting

The “Reports” tab becomes available when the project contains completed systems: that is,
indoor units connect to outdoor units and all piping diagrams are completed.

The reports tab in Figure 97 contains four parts:

L] Mew... B Open.. = i Import... K save As... = Exit E\\? Preferences... | @ About...

v IndqorUnits +" Qutdoor Units | & Piping s/Wiring v CentralizedContrquers v Reports

Project name [ ]] Client name Hotel Sleepwell

Project address Client address

Country Belgium v

Reference VRV_MCO01 Revision Rev.00

Report contents Systems included in report

E! COverall material list E] Piping diagrams EI All systems
DForesee place for prices \-‘ertical __I_ncluded i _Not included
[+ show outdoaor unit modules [+ Wiring diagrams | out 1 [RYvC1AT] - 6%

[#] Indoar unit details [¥] Device options

E Outdoor unit details
EI Material list per system
E Foresee place for prices
[#] Piping limitatians

ﬂ Create a report 3 Exportto spreadsheet DXF | Export piping and wiring diagrams to CAD Q Material list XML export

Project n ot_yet complete

Mame Situation to be corrected

F Project Value required for ‘Praject name’,

Figure 97: The report tab showing the different reporting sections

1. At the top, it repeats four fields that also appear in the “Indoor Units” tab. The Project name
has been removed to trigger an error message appearing in the fourth part. For the example
project, that field contains the value “Example project”, as shown in Figure 48.

2. The report contents shows several checkmarks standing for several sections of the report.
Unchecking a checkmark will suppress that section from the report.

3. Three command buttons allow creating the actual reports:

° “Create a report” command button creates a rtf-file, which you can open with MSWord.
“Export to spreadsheet” command button creates a csv-file, which you can open with
Excel.

“Export piping and wiring diagrams to CAD* command button creates one dxf-file per

diagram. You can open dxf-file with Autocad or with an Autocad viewer.

"Material list XML export" command button creates an xml-file containing the material

list, which you can open in Excel 2003 and higher (see further).

4. An optional part that only appears if the project cannot be saved, due to important errors or
missing information about the project data in part 1. Figure 97 shows this part at the bottom,
because the project does not have a name. This “Project not yet complete” part of the window
only appears if the project cannot be saved.

However, VRV _Xpress may also replace this fourth part by another one, in case there are files

to download available on the server. In that case, VRV _Xpress shows the list of files that you

can download. Click on a file to display a save dialog to save the file on your local hard disk

o
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L) New.. 5 Open.. « * Import... b, Save As... =§ Exit | ?i\? Preferences... | & About...

+" Indoor Units + OutdoorUnits +” Piping ~ Wiring ~° Centralized Controllers v~ Reports

Project name | AHU Presized | Client name Ik
Project address Hierzo [ Client address Hierzo
Country Belgium w
Reference [Hierzo ' | Revision ||~iig|zo ]
Report contents Systems included in report
B4 overall material list [ Piping diagrams BA a1l systems
[:| Foresee place for prices IZ Vertical Included Not included
Show outdoor unit modules [ wiring diagrams I
Indoor unit details IZ Device options
4] Outdoor unit details X
Material list per system
Foresee place for prices 4

Piping limitations

:] Create a report [ Export to spreadsheet DXF @ Export piping and wiring diagrams to CAD {i Material list XML export

Download Suppl tary Inf F—

Device Document - Double dlick to download

{ ADTOSFDI__ Technical document ADTOSFDI j

Figure 98: The server contains files to download

The most important of these reports is the MSWord report. This report contains the data that you
also find in the different VRV Xpress tabs. However, it also contains extra information as
requested in the Preferences window (see section 6.2.5) and several remarks and warnings, some

of them depending on the selected devices.

Figure 99 shows a page from the MSWord report with the details about the indoor units of the

example project. Similar pages give the details about the outdoor unit and the diagrams.

Some tables may be larger than the page. To make them fit, right click the table to select it and
use the upper left icon or the menu command to “fif to content”. The report is also saved as an

rtf-file. To reduce its size, you can save it in MSWord as a .doc or .docx file.
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Name
FCU
TmpC
Rg TC
MaxTC
Tevap
Tmp H
Rg HC
Max HC
Airflow
Sound
PS
MCA
Fuses
WixHxD
‘Waght

2. Indoor Unit Details
2.1. Table of Abbreviations

Logical name of the devioe

Device model name

Indoor conditions in cocling (dry bulb temp. / RH)
Required total cocling capadty

Available total cooling mpadty
Evaporating femperature of indoor unit coil
Indoor tempersture in heating

Reguired heating mpadty

Availsble hesting mpadty

Supplied airfiow

Sound pressure low and high

Power supply [voltage and phases)
Minimum Circuit Amps

Fuses

WidthxHeightxDepth

Weight of the device

PI-C 50Hz Power inputin cooling at 50Hz
FI-C 80Hz Power inputin cocling at 80Hz
Pl-H 50Hz Power input in heating at 50Hz
Pl-H 80Hz Power input in heating at 80Hz

2.2.0ut 1- RYYQ12T

Capacity data at conditions and connection ratio (94%) as entered

Name FCu Tmp C RgTC | MaxTC | Tevap | TmpH | Rg HC | MaxHC | Airflow
°C kW KW °C °C KW kw mh

Ind 1 FXFQEBDA 240/ 50% 4.0 48 8.0 20.0 4.0 8.3 500

Ind2  [FXFQBDA 240/ 50% 4.0 48 8.0 20.0 4.0 500

Ind2  [FXFQBDA 240/ 50% 4.0 48 20.0 4.0 500

Ind4  [FXFQEBDA 240/ 50% 4.0 48 20.0 4.0 8 500

Ind5  [FXFQBDA 240/ 50% 4.0 48 20.0 4.0 8 500

Ind g FRFQ3a2A 24.0/ 50% 3.0 21 2.0 20.0 40 TE0

T 230 24|

Name | Sound P5 MCA Fuses WxH=D Waght | PI-C 50Hz | PI-C 60Hz | PI-H 50Hz | PI-H 60Hz

dBA A mm kg kW W kW kW

Ind 1 28-23 | 220V 1ph 0.4|Factory Std  [840x204:840 21 0.082| 0.082| 0.052 0.052
Ind2 [28-22 |220V1ph 0.4|Factory Std  [840x204:840 21 0.052| 0.052| 0.052 0.052
Ind2 [28-22 220V 1ph 0.4|Factory Std  [840x204:840 21 0.082 0.082 0.0 0.082
Ind4 |28-33 |220V 1ph 0.4Factory Std |340x204:840 21 0.053 0.053 0052 0.053
Ind5 2833|220V 1ph 0.4|Factory Std |340x204:340 21 0.053 0.053 0082 0.052
Ind8 |28-31 |220V1ph 0.3|Factory Std |340x204:840 19 0.038 0.038 0.038 0.028

Qutdoor unit placed 5.0m below the indoor units.
The minimum connection ratio for this height difference is 50%.

Figure 99: An example page from the MSWord report

Reporting

The "Material list XML export' command produces an xml-file, which you can open with
Excel, version 2003 or higher. Its contents depends on your settings in the preferences window
(see section 6.2.5). Figure 100 shows four different examples:
1. The list in the upper left corner is compliant with the DENV SAP system and contains a line

with a section header. You define this header in the Preferences window. This content is only

available for VRV _Xpress versions in Europe and is the default setting for this file.

2. The list in the upper right corner is equally compliant with the DENV SAP system, but does
not contain a section header. This content is only available for VRV Xpress versions in

Europe.

3. The list at the bottom left combines the equipment of all systems in the VRV_Xpress project
file. However, the Excel sheet contains additional tabs for each system.
4. The list at the bottom right contains the material list for a single system. VRV_Xpress creates
a separate tab for each system.

For VRV _Xpress versions outside Europe, the default setting is a separate tab for each system,
without a combined list.
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Compliant with DENV SAP CRM system
Section header No section header
A B C A B C
IModel Qty  Description Model Qty  Description
(LsECTiON 1. Out 1 ] RYY Q12T 1 WRV IV Continuous Heating (RYYQ-T)
RYYQ12T 1 VRV IV Continuous Heating (RYYQ-T) FXFQ32A 1 VRV FXFQ-A - Round flow cassette
FXFQ32A 1 VRV FXFQ-A - Round flow cassette FXFQE0A 5 VRV FXFQ-A - Round flow cassette
FXFQ50A 5 VRV FXFQ-A - Round flow cassette KHRQ22M20T 4 Refnet branch piping kit
KHRQ22M20T 4 Refnet branch piping kit KHRQ22ME4T 1 Refnet branch piping kit
KHRQ22MB4T 1 Refnet branch piping kit BRC1ES2ZA 6 Remote controller
BRC1ES2A 6 Remote controller BYCQ140D7GWA1 6 Self cleaning decoration panel
BYCQ140D7TGW1 6 Self cleaning decoration panel
Custom lists
Combined list System list
A B C A B c
1 |Model Qty Description 1 |M0de| _thy Description
2 |REYQ12T 1 Heat recovery VRV IV HR 2 RXyQi2m 1 Heat pump/Heating only VRV IV HP NCH
3 |RXyQi2T 1 Heat pump/Heating only VRV IV HP NCH 3 |FXAQ32ZP 1 VRV FXAQ - Wall mounted 15-63
4 |BS1Q10AV1 6 Branch selector unit 4 |FXAQA0P 5 VRV FXAQ - Wall mounted 15-63
5 |FXAQ3zP 2 VRV FXAQ - Wall mounted 15-63 5 |KHRGQ22M20T 4 REFNET branch piping kit
6 |FXAQS50P 10 VRV FXAQ - Wall mounted 15-63 6 |KHRQ22ZMG4T 1 REFNET branch piping kit
7 |KHRGQ22M20T 4 REFNET branch piping kit 7 |BRC1E&ZA 3 Remote controller
8 |KHRQ22M64T 1 REFNET branch piping kit & BRCTEG18 1 Infrared remote controller H/P
9 |KHRQ23M20T 3 REFNET branch piping kit 9 |KRCS0141 1 Remote sensor
10 |KHRQ23M29T9 1 REFNET branch piping kit 10 |Piping 6.4 30.0m
11 |KHRQ23MB4T 1 REFNET branch piping kit 11 |Piping 9.5 11.0m
12 |BRC1EAZA 8 Remote controller 12 |Piping 12.7 59.0m
13 BRCTE6G18 2 Infrared remote controller H/P 13 |Piping 15.9 11.0m
14 |[KRCS01-1 1 Remote sensor 14 |Piping 19.1 350m
15 |Piping 6.4 15 |Piping 22.2 4.0m
16 |Piping 9.5 16 |Piping 28.6 20.0m
17 |Piping 12.7
18 |Piping 15.9
19 |Piping 19.1
20 |Piping 22.2
21 |Piping 28.6
22
All []

Figure 100: The results of executing a material list XML export command
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Outdoor for Indoor

An outdoor for indoor is a special air-cooled outdoor unit consisting of a separate condenser and
compressor. Both are installed indoors and the condenser is connected to the ambient air through
ducting. Figure 101 shows the conceptual scheme.

Ducting
[ VY Outlet

Ducting

Inlet

L TN\

Compressor
Piping to -
indoor units

Figure 101: The conceptual scheme of an outdoor for indoor system

The compressor connects to indoor units in the same way as a regular outdoor unit. So, using an
outdoor for indoor installation does not make any difference in the selection of indoor units. As
these outdoor units are small, there is only a more stringent limit on the number of indoor units
you can connect to them.

Figure 102 shows the differences in the piping and wiring diagrams, when selecting an outdoor
for indoor system:

1.

23

The piping diagram shows the two separate parts (compressor and condenser) of the outdoor
unit, together with the piping between those parts. The compressor connects to the indoor
units and to the condenser. Note that VRV Xpress does not show the ducting to (inlet
ducting) and from (exhaust ducting) the condenser.

The piping tab in the outdoor editing window now shows an extra field to enter the piping
distance between the compressor and the condenser (see Figure 102 at the top middle and
right). You can enter this distance ("condenser to compressor') whether or not you decide to
enter the piping lengths manually.

. The wiring also shows the two parts of the outdoor unit separately. The compressor connects

its F1/F2 wiring to the indoor units and to the condenser. In case you connected the outdoor
unit to a centralized controller, you have to connect the condenser to the it, as shown at the
bottom right in Figure 102.
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(Usystem ]| piping | Modules system | Piping_ | Modules system | Piping | Modules
I B Out 1 [RKXYQST] - 120% Enter individual piping lengths manually D Enter individual piping lengths manually

2L Ind 1 [FXFQS04]
L Ind 2 [FXFQS0A]

- Ind 3 [FXFQS04] O . i) . O First branch to furthest indoaor m | 0.0 2

Pasition of outdoor unit relative to indoor units Equivalent piping length m|7.5 (1)

First branch to nearest indoor m | 0.0 (3

[ Condensor to compressor m 4.0 I Height difference between indoors ~ m |0.0 (4

Out1 .
RDXYQST / (1)
<+—— Condenser
<+— Compressor Pasition of outdoar unit relative to indoor units
4.0m 4.0m Ia) @ Ia)
95x12.1* 85%15. .Lﬁg: © B O m ==
KHRCQ:22M20T KHRCQ22M20T

Condensor to compressor m (0.0

FXFQS0A FXFQS0A FXFQS0A
\ -
Com ressor Tl nd 1 B2 P1.P2 [_j:o centralized controller
p RICOYQST FXFOS0A Out 1

ool FELUNFLE2 FLE2sm] GEILM 044 1ph RICXYQST
L1,L2 L3N ool [efelIN F1.F2
Ind 2 CIEjELEZ BRCIESZA e |

FXFOS0A
F1,F2 FLF2[sT] GEILN 044 1ph
ho F1,F2)
RDXYQST - +[%)
Condenser | | Jo0e |, a3 BEPLE—(RCTESH] I
) AR OUTFLE2[5s] LN
-— F1LF2[eTe] GEILM _0.44 1ph 0D N__

Figure 102: An outdoor for indoor system with its piping and wiring diagrams

8.2 Air Handling Units (AHU)

An air handling configuration consists of a an outdoor unit, an expansion kit (EKEXV device)
and an air handling unit coil. Figure 103 shows that there are five kinds of configurations:

Pair single configuration Pair multi configuration

="
o <

EKEXV =] ol

I"f LJI

Multi single configuration Multi multi configuration Multi VRV configuration

i |
ID =1
%8

AHU COIL

Figure 103: Air handling unit configurations

1. Pair single configuration. In this configuration, an outdoor unit connects to a single EKEXV
device, which in turn connects to an air handling unit coil. This configuration is used for
smaller installations and the outdoor unit is mainly a ERQ series outdoor unit. It is not
possible to connect indoor units or any other device to an ERQ outdoor unit.

2. Pair multi configuration. Larger air handling units need more cooling or heating capacity
than a single (ERQ) outdoor unit can deliver. In such cases, you need several combinations of
a single (ERQ) outdoor unit with a single EKEXV device, called a circuit. You can connect
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up to four circuits to a single air handling unit coil.

3. Multi single configuration. This configuration consist of a single (larger VRV) outdoor unit
connected to several EKEXYV devices, which in turn connect to a single air handling coil. You
can connect up to three circuits to a singe air handling coil. When connecting EKEXV devices
to a VRV outdoor unit, the minimum connection ratio is 90% and the maximum 110%.

4. Multi multi configuration. The VRV outdoor unit can also connect to EKEXV devices, each
of which connect to a single air handling unit coil. Here also, there is a maximum of three
circuits and the same range of connection ratios (90% - 110%).

5. Multi VRV configuration. The last configuration is a combination of an air handling unit and
regular indoor units. In this case the minimum connection ratio of the connected indoor units
must be 50%.

To control an air handling unit, you need a control box. Depending on the configuration, you
may choose a control box type (X, Y, Z or W) or you have to use a specific one (e.g. Z control
for multi VRV configuration). The help icon next to an air handling unit selection (see next
sections) explains the different control boxes and their specificities, as shown in Figure 104:

r AHU Control Possibilities

Y Control
Control of evaporating temperature Te (cooling) or condensing temperature Tc
(heating) at which the application has to operate by means of Daikin control (no
external device is required)

AHU Schematic

Te = user setting: -3°C ~ 10°C (default 8°C}

Cooling Thermostat off Te < Te set — offset (offset default set at 4°C}
Tc = user setting: 43°C ~ 49°C (default 46°C)

Heating Thermostat off Tc » Tc set + offset (offset default set at 4°C)

Z Control

Control of air temperature (Ts or Tr) by means of Daikin control (no external device
required). Note that there is no possibility to measure Td!

ROOM

When using a Z control box, you need to use a BRC remocon + KRP4 (remote
on/off}

Ts = Suction air temperature Td = Discharge air temperature
Te = Evaporating temperature (cooling) / Tc = candensing temperature (heating)
Tr = Room temperature

W Control

Cantrol of air temperature (Ts or Tr) by means of Daikin control (no external device

X Control
Control of air temperature (Ts, Td or Tr) by means of an external controller (DDC
controller). Note that in case of a plug and play D-AHU, the DDC contraller is
already included and configured,

Voltage level = air temperature level:
The external controller generates a 0 ~ 10 VDC signal (5 steps) that will be used by

the EKEQF control box for the thermostat on/off and capacity control of the system.

An input signal of 0 VDC stands for a low air temperature and an input signal of
10VDC stands for a high air temperature

Tset (setpoint) is defined at the middle (=5VDC)
At = Tset — Tmeasured (Tmeasured can be Ts, Td or Tr)

& Output voltage
10V gy
- Tmeasured » DDC 0~ 10V »
5V = —
Y i 1y
; . -
ot Tset  +at Teet

required). Note that there is no possibility to measure Td!

Voltage level = air temperature level:

The external controller will generate a 0 ~ 10 VDC signal (5 steps) that will be used
by the EKEQF control box for the thermostat an/off and capacity control of the
system. An input signal of 0 VDC stands for a low demand capacity and an input
signal of 10VDC stands for a high demand capacity (= advantage over X control
since there is a direct voltage/capacity correlation).

At = Tset - Tmeasured
Tmeasured = Ts, Td or Tr

4 Output voltage
0V Tmeasured 0-10V
— DDC
i
ov ] Capacity

oy J L

-
Tset

Close

Close the window

Figure 104. Schematic overview of an air handling unit and the control boxes (X, Y, Z and W)

The next two sections explain how to select air handling unit configurations using a DX-kit and
plug and play.

8.2.1 AHU with DX-kit

An EKEXYV device has three cooling and heating capacities: minimum, standard and maximum.
To correctly select one of the available EKEXV devices, you have to enter capacities between
minimum and maximum.
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Figure 105 shows how to select a single EKEXV as a DX-kit for AHU. The used capacities are
the standard values for a model EKEXV63.

Heat eltchanger Capaciw class for COU”I’IQ Operalion Heat ex{;hanger Capaciw class for healing Uperaﬂon
. Capacry [W . Capacy [
Capacily class Wimmum Stancgﬂlj ]Maxim im Capacily class Mimmum Standgré ]Maximum

50 5.0 56 B.2 50 56 5.3 7.0

63 6.3 71 78 53 74 8.0 88

0 75 5.0 55 B0 8.0 100 T

100 10,0 12 123 100 1.2 25 138

125 124 14,0 154 125 I 16,0 73

120 55 16,0 76 120 7.2 18,0 198

200 177 2.4 2456 200 19,9 25,0 277

750 247 28,0 208 250 57,8 35 347

200 5.4 45,0 495 200 30,8 50,0 55,0

500 49,6 56,0 1.6 500 55,1 63,0 69,3

v

Ajr Handling Unit

Edit Air Handling Unit

Name AHU 1
Series

DX kit for AHU connectio

D-AHU ADC Plugé&Play Professional Std with Controls Air Handling Unit
D-AHU ADK Plugé&Play Professional Mo Std with Controls .
D-AHU ADT PlugéPlay Modular Connection baox
D)t kit for AHU connection Design loads
Total cooling kW |71
Total heating kW 8.0
Mumber of refrigerant circuits T 4
Contral type X v | @

Add LClose

Required heating capacity

Figure 105: Selecting an EKEXV device

Figure 106 shows the result when connecting this EKEXV device to an ERQ outdoor unit to

become a pair configuration:

- The piping diagram shows the outdoor unit and the EKEXYV device as a pair configuration.

- The wiring diagram shows the control box used in this configuration. VRV _Xpress considers
a control box as a (special) option and inserts it between the ERQ outdoor unit and the
EKEXYV device. This EKEQFCBA option is an X control box, as required in the selection
window (see Figure 105).

- When selecting an EKEXV device, using standard capacities, its capacity index is the same as
for indoor units. In this example, the selected EKEXV device is a model EKEXV63 with a
capacity index of 62.5. However, in contrast to regular indoor units, the capacity index of an
EKEXYV device changes, depending on the capacities entered:
© Calculate the correction factor for cooling by dividing the actual capacity by the standard

capacity.

Calculate the correction factor for heating in the same way and use the largest of both

correction factors.

Multiply the capacity index by the largest correction factor to get the actual capacity index.
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System

= Pair single
Hame out 1 Select Options... system | Piping | Modules
Family Ieatping © . Cut 1 [ERQT00AVT] - 62% Qut 1 )
) b E AHU 1 [EKEXVE3] ERQIDDAY
Series —
AHU application 1phase [ERQ-AV1) v] ==
ERQ100AV1 ==
Design conditions cooling ===
C L L
Outdoor DET  =C 320 15.0
5.5:15.9
Evaporating temperature 6.0°C
AHU
EKEXVE3
Design conditions heating
Cutdoor DET *C |00 RH% |49
Out 1 AHU 1 B2
ERQ100AV1 EKEQFCEBA
ool [TelIN F1.F2 F1F2[Te] I
. L= [ EKEXVE3

-E g w connections

Iindoorreq CC 7KW
Lindoorreq HC S.0kW

Zindoar Cl

Figure 106: A pair single configuration

Suppose you would change the capacity data in Figure 105 to a cooling capacity of 6.5kW and
heating capacity of 7.5kW. Both capacities are still larger than the minimum capacity of an
EKEXV63. So, VRV_Xpress still selects the same model, but the capacity index would change
(see also Figure 105 for the standard capacities), as shown in Figure 107:

- Correction factor for cooling: 6.5/ 7.1 =0.9154.

- Correction factor for heating: 7.5/ 8.0 =0.9375

- The largest correction factor is 0.9375 and the capacity index now becomes: 6.25 x 0.9375 =

58.59

Mame FCU TmpC  RgQTC MaxTC Tevap TdisC TmpH RgHC MaxHC TdisH  Airflow
FlAHU 1 EKEXVE3 6.5KW  7.BKW  6,0°C T.5KW  B8KW i

Lindoorreq CC 6.5KW
Lindoorreq HC 7.5kW

Lindoor Cl 58.59

Figure 107: Adapted capacity index of EKEXV devices

The next example consists of a number of circuits connected to a single air handling coil, which

is a pair multi configuration, as shown in Figure 108:

- Both for cooling and heating, you need to enter the total required capacity for the whole
installation.

- You also have to select the number of circuits. VRV_Xpress then divides the total required
capacities by the number of circuits to find the required EKEXV devices covering these
capacities.

- The maximum number of circuits depends on the AHU configuration and the control box
used. With an X control box, you can have up to 4 circuits. However, you can change this
number, which result in larger EKEXYV devices:

° In Figure 108 at the left, the number of circuits is 4. So, VRV _Xpress divides the required
capacities (28kW cooling and 32kW heating) by 4 to dimension the EKEXV devices. This
results in four EKEXV63 models.

In Figure 108 at the right, the number of circuits has been lowered to 2, resulting in larger

EKEXV125 models to cover the same capacities, now using 2 circuits.

o
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r Edit Air Handling Unit 4 Edit Air Handling Unit

Air Handling Unit

MName | MName AHUA Select Options..
Series Series
DX kit for AHU connection v DX kit for AHU connection w
Air Handling Unit Air Handling Unit
Connection box Connection box EKEXV125
Design loads Design loads

Total coolin KW | 28.0 Total coolin KW 28.0

¢ ¢ Number
Total heating kW 32,0 Total heating kW (32,0 of circuits

G Mumber of refrigerant circuits a0 is always

adaptable

Mumber of refrigerant circuits

Control type Control type

X

Cancel

Select options for the device

Add Close

Air handling unit series

Mame FCU Tmp C  RgTC RgsC MaxSC Tevap TmpH RgHC MaxHC  Airflow
E AHU 1f{circuit 1) EKEXVE3 T.0kKW BEW 6.0°C 3.0kW  B.8kW
E AHU 1) {gircuit 2) EKEXVES Z T.2kW 6.0°C 3.0kW  B.8kW
E AHU 1) [circuit 3) EKEXVE3 T.8KW 6.0°C 8.0KW  8.8KW
E AHU 1| {circuit 4 EKEXVE3 TOKW  T7.8kW 6.0°C 8.0KW  8.8kW

Mame galV] TmpC  RgTC MaxTC Rg5C Max5C Tevap TmpH RgHC Max HC  Airflow
E AHU 1| [circuit 1 EKEX\V125 14.0kW  15.4KW 6.0°C 16.0KM  17.3kW
E AHU I circuit 2] EKEXV125 14.0KW  15.4kW 6.0°C 16.0KW  17.3kKW

Figure 108: Defining a pair multi configuration

To change the (total) capacities or the circuits, you can edit any of the EKEXV devices.

Figure 109 shows four outdoor units, each of them connected to a single circuit. The piping and
wiring diagrams of these outdoor units are similar, but not necessarily identical. In fact, you must
enter the piping lengths for each outdoor unit individually and these length may (slightly) differ
for each outdoor unit.

Out 1

2@ Out1[ERQ100AVT] - 62% ERQIO0AVT Out1 AHU 13
- EI AHU 1 (circuit 1) [EKEXWE3] ERQ100AVY EKEQFCEA
4 . Out 2 [ERQTD0AVT] - 62% [+]=] [=T=]|Il F1.F2 F1.F2[+T+] [circuit 1) 50,75
[ AHU 1 (circuit 2) [EKEXVE3] LN 27a1ph = { EKEves |

4 . Qut 3 [ERQ100AVT] - 623 ==
e E AHU T [circuit 3) [EKEXWE3] =

"--._ Out 4 [ERQ100AVT] - 62% 20.0m
[ AHU 1 (eireuit 4) [EKEXVE3] Iﬁ

AHU A [circuit 1)
EKEXVES

Figure 109: The outdoor units in a pair multi configuration

Note that you cannot easily change this pair multi configuration into a multi single configuration

and vice versa:

- When connecting EKEXV devices to a VRV outdoor unit, the minimum connection ratio is
90% and the maximum is 110%. This is a narrow range to work in, especially because a multi
circuit solution always uses EKEXV devices of the same size.

- You have to detach the circuits from the individual ERQ outdoor units and connect them to a
VRV outdoor unit.

- You may have to change the control box type: some configurations restrict the allowed control
boxes to use or the maximum number of circuits.
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8.2.2 Plug and Play AHU

A plug and play configuration is an integrated solution containing one or more EKEXV devices,
control boxes and an air handling coil into one casing. Its dimensions are calculated using a
different program (Astra software) and the selection of the AHU device is now manual.
VRV _Xpress only checks if the capacities of the EKEXV devices in the configuration are within
their ranges (minimum - maximum).

A plug and play AHU selection is not possible without having set manual settings in the
preferences window, as explained in section 9.1.1 and shown in Figure 115.

To dimension a plug and play AHU, you need to use the Astra selection software. This software
will calculate the required capacities and number of circuits. You can then use these results to
complete the selection in VRV _Xpress, as shown in Figure 110:

i pd : ; X
v Edit Air Handling Unit | X | AHU Selection 0
Air Handling Unit Use our Astra AHU selection software to select the most

suitable D-AHU for your application,

Mame AHU 1 Contact astra.support@daikinapplied.eu for more
information.

Series

D-AHU Plug & Play Professional Std with Controls [AD

Data below to be retrieved from Astra software (&)

Connection box [A] | EKEXVE3 w

Design load
esign loads \ Enter the data from the Astra software and
Total cocling [E] kW 280 make sure the selected EKEXV devices
Tatal heating [ kW |32.0 can cover it

Mumber of refrigerant circuits [D] 4

Add Claose

Add an air handling unit

Figure 110: Selection of a plug and play air handling unit

- Enter the data from the Astra selection software.

- Divide the capacities by the number of circuits and select an EKEXV device that covers them.
The selected EKEXV device must have capacities within its minimum - maximum range,
shown in Figure 105.

Plug and play air handling units can only be connected in pair single or pair multi configurations
and mainly using ERQ outdoor units, though larger EKEXV devices may need a VRV outdoor

unit, which must be a single module outdoor unit.

The selection of outdoor units is similar to the one for an AHU with DX-kit (see section 8.2.1).
Only the symbol used in the piping diagram is different, as shown in Figure 111:
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. Out 1

A. Out 1 [ERQ100AVT] - 62% croay-
L[] AHU A (eircuit 1) [EKEXVE3] -
4l out 2 [ERO100AVT] - 62% Out 1 AHU 1
¢ i[E] AHU T (dircuit 2) [EKEXVE3 izf LA EKEQFCEA
E Out 3 [ERQ[:I[;[C):LH] [62“ ] ool [s[s|IM F1F2 F1F2[e[e] fcircuit 1} _

u - 7o £xU D
— ircui - LN 274 1ph — Exewes |
; [l aHU 1 icircuit 3) [EKEXVE3] == LN __ __Z7TA
4@ out 4 [ERQI00AVT] - 62% m

------ [F] aHU 1 icircuit 4 [EKEXVE3]

AHU 1 [circuit 1)
D-AHU Plug & Play Professional Mo Std with Controls [ADK)

Figure 111: The outdoor unit selection in a plug and play pair multi configuration

8.2.3 Pre-Sized Plug and Play AHU

A pre-sized plug and play AHU is a combination of a plug and play AHU with its EKEXV
device and connected to an associated outdoor unit.

In contrast to a regular plug and play AHU (see section 8.2.2), a pre-sized plug and play AHU
can be selected automatically. As the combination AHU-Outdoor unit is fixed, you now enter the
required airflow limit at a given ambient temperature, as shown in Figure 112:

# Edit Air Handling Unit X

Air Handling Unit

Name  [aHU1 |

Series

D-AHU ADT Plug&Play Modular - Presized b @

Air Handling Unit

AHU model SB.AHUOIAA \ D-AHU ADC Plugé&Play Professional Std with Controls

D-AHU ADK PlugéPiay Professional No Std with Controls
Cooling design conditions D-AH ADT PluE.-Pla Modular
Modular -

Rt g | . A L
equired airflow m*/h .l-“lOOU | DX kit for AHU connection
Outdoor DET c[350 %
Number of refrigerant circuits
\Q Range: 2100m%h — 17200m%h @35°C
Range: 30°C — 40°C

\
Automatic selection of 1 or 2 circuits

Add Close

Name of the device

Figure 112: Selecting a pre-sized plug and play AHU

The actual airflow range depends on the ambient temperature you select. At the highest ambient
(40°C) temperature, the airflow range is smaller (1700m>h - 13200m?/h) than at the lowest
ambient temperature (30°C) with a range of 2500 m*/h — 17800m?/h.

Depending on the airflow you enter, VRV_Xpress selects an AHU with 1 or 2 circuits, connected

to the predefined outdoor unit(s), as shown in Figure 113:

- The first AHU device at the top is a single circuit pre-sized plug and play AHU, requiring an
airflow of 4000m*h. VRV_Xpress selects the model SB.AHUO3AA with the corresponding
outdoor unit ERQ125AV1.

- To cover a required airflow of 10000m?/h, the second AHU device consists of 2 circuits and
each circuit is served by an outdoor unit ERQ200AW 1

Figure 113 at the bottom shows the piping of the first circuit. This piping is similar to regular
plug and play AHU devices. The only difference is that you cannot select the outdoor unit.
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Name FCU TmpC RqTC MaxTC RqSC MaxSC Tevap TmpH RqHC MaxHC OutC  Airflow
E AHU 1 SB.AHUOZAA 6.0°C 35.0°C  4000m/h
ﬂ AHU 2 (circuit 1) SB.AHUOSAA 6.0°C 35.0°C  10000m’/h
B AHU 2 [circuit 2)  SB.AHUOSAA 6.0°C

~ i QOut 1 [ERQ125AV1] - 1009 This tab shows the piping per completed system. Click on "Example” to see how to

il ﬂ AHU 1 [SB.AHUO3AA] change the REFNET.

~ -l Out 2 [ERQ2004W1] - 100% Outdoor unit
- ﬂ AHU 2 (circuit 1) [SB.AHUOBAA] Out 2 ~ Scale% (100 ~
~ -l Out 3 [ERQ200AW1) - 100% [ Enter individual pipi ) -
piping lengths manually [ vertical 3 G
[ AHU 2 (circuit 2) [SB.AHUOBAA] Q9
Out2
ERQ2004W1
S

AHU 2 iarcuit 1
SB.AHUDZAA

Figure 113: Selecting pre-sized plug and play AHU devices

VRV_Xpress automatically inserts the same number of outdoor units as the required number of
circuits. As the selected outdoor unit(s) are part of a pre-sized configuration, it is not possible to
delete them or replace them by another model. To remove the outdoor unit(s), remove the AHU
device instead.
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4 Advanced Selections

Advanced Selections

This chapter explains several advanced selections. With the exception of the last section, all of
them are driven by advanced settings in the Preferences window. To have the influence of these
preferences settings as close as possible to the effects on the selection, each section in the chapter
starts with specific settings in the Preferences window, followed by the explanations about the
effect on the selection.

Warning: All settings in this tab require an in-depth knowledge of a VRV system. Some setting
may result in an under dimensioned system causing discomfort to the customers
and maybe incapable to reach the required conditions in the rooms.

Manual Selections

As the advanced options may have a considerable impact on the selections, VRV _Xpress does
not save them automatically in the Windows registry. Instead, you have to perform this action
manually by clicking the "Save as Defaults" command button at the bottom of the "Advanced"
tab of the Preferences window, as shown in Figure 114

#" Preferences 6| X

Units  Diagrams Data Input | A Prices Reports Distributor License

Qutdoor unit selection
@ [JEnable alternative solutions

@ [Jselect outdoor unit based on operational load
@ []Limit maximum connection ratio
Indoor unit selection
® []Enable manual indoor unit selection (not recommended)
& | Enable possibility to enter required cooling and heating capacities (not recommended
@ [indoor unit discharge temperature calculation

Indoor unit capacity tolerance/safety factor
- Tolerance | Safety factor =

-10% 20%
Cooling capacity 0% [ ]
-10% 20%
Heating capacity 0% [ ]
F1/F2 communication Technical cooling
@ B Al indoor units have a group address @ [indoor units can be used for technical cooling
[ Save as Defaults ] Cancel

Limit maximum connection ratio

Figure 114: Possibility to save the advanced options as defaults

9.1.1 Setting the Manual Selections

Figure 115 shows the two checkmarks that you can set for manual selections. By default, these
checkmarks are unchecked. Although not recommended to use a manual selection of indoor
units, you have to check these settings for the selection of VKM devices, Outdoor Air Processing
Units and Biddle Air Curtains.
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# Preferences

Units  Diagrams Datalnput Advanced prices Reports Distributor License

Manual Indoor Selection

When enabled, you will be able to select one or more indoor e solutions

units manually (not recommended). The outdoor unit selection
will be based on the maximum capacity the indoor unit can

deliver.
= oo wuooordnit based on operational load
\ & [Limit maximum connection ratio
door unit selection
W' Enable manual indoor unit selection (not recommended)

t/1_lindoor unit discharge temperature calculation

Indoor unit capacity tolerance/safety factor
- Tolerance | Safety factor =
-10% 20%
0% [ ]

Enter Required Capacities

: z -10% 20%
When enabled, the report will mention the entered required 0% ]
cooling and heating capacities. However, the outdoor unit
selection is still based on the maximum capacities the indoar
unit can deliver. Technical cooling

ave a group address i@ [(Dindoor units can be used for technical cooling

Save as Defaults Cancel

Select outdoor unit based on operational load

Figure 115: Allowing the manual selections

9.1.2 Manually Selected Indoor Units

The project from previous chapters contains 6 indoor units, 5 of which are a model FXFQS50A.
VRV_Xpress selected this model based on the required cooling and heating capacities entered
(see Figure 24). Although that model can deliver more than required (see Figure 27),
VRV _Xpress only uses the required capacities when dimensioning the outdoor unit.

When you change the required cooling or heating capacities, VRV _Xpress recalculates what
model fits the best the requirements and then uses this updated information to recalculate the
selected outdoor unit and dimension the piping diameters for the selected outdoor unit.

However, when setting the manual selection in the Preferences window, VRV Xpress also

supports a manual selection, which is really very simple: select an indoor unit from the list of

available indoor units, as shown in Figure 116:

- The window at the right is the simple one that appear when you only check the first of the two
manual selection checkmarks in Figure 115. You just select an indoor unit from the list of
available models. Suppose you want to replace the automatically calculated model FXFQS0A
of indoor unit Ind1 by the same model, but now manually selected. As VRV_Xpress has no
clue about the required cooling and heating capacities now, it takes the maximum available
capacities for that indoor unit.

- The window at the left appears when you check both manual selection checkmarks in Figure
115. As for the simple window, you also select an indoor unit from the list, but now you can
also enter the estimated capacities for cooling and heating. Those capacities only serve as a
documentation and do not influence the selection. In fact, VRV_Xpress will equally use the
maximum available capacities from the indoor units.
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Mame FCU Tmp C Rg TC MaxTC Tevap TmpH RgHC MaxHC  Airflow

[(=2ind1) FxrFosoa 24.0°C/50% 40kW  48kW  60°C  20.0°C  40kW  6.3kW  900m¥/h
Mindi_  FXFOS0A  24.0°C/50% 48KW  60°C_ 20.0°C 63kW__ 900m*/h |
=

V [ EvEnenn 24.nec renar S TR TETY! = nee C A.0KW  B.3KW 300m*/h
Edit Indoor Unit Sel T 40KW  63KW  900mih

4.0KW  B3EW 200m*/h

Indoar Unit A
4.06W  4.0kW 750m/h

Mame In¥ 1

r Edit Indoor Unit Selection

Room W

Model Indoaor Unit

[w] Manual selection|

Series R4104

Name Ind 1

Family Room v

VRV FXFQ-A - Round flow cassette 20-125 v Model

+| Manual selection
FCU V]

v
\ Series R4104
Design criteria

Select Options...

FXFQ20A Family
¥l cooling DET  °C[260 | RH% |30 FXFQ25A VRV FXFQ-A - Round flow cassette 20-125 v
. . FXFO324
Required total capacity (Rg TC) KW | 0.0 EXFOA0A ‘FE\ FXFO504 @
Required sensible capacity (Rg 5C) KW | 0.0
_ FXFOB3A Design criteria
[V] Heating DET  *C|20.0 FXFQS0A ) A ,
FXFQI00A [ cooling DET  *C|260 | RH% |50
Required capacity (Rg HC) kW (0.0 | EXFQ1254
Add Close
: : [] Heating DET  *C|20.0
Indoor unit family
Add Close

Select options for the device

~)=|71//8| Bl ®

il

Figure 116: Manually selecting an indoor unit

For Ind1, the cooling capacity is now 4.8kW (instead of 4.0kW when selected automatically) and
the heating capacity 6.3kW (instead of 4.0kW when selected automatically). If all indoor units
would have been selected manually, this would lead to a much larger outdoor unit, as the sum
of the required capacities now becomes larger (respectively 27.4kW for cooling and 35.5kW for
heating instead of the 23.0kW when selected automatically, as explained in Figure 32). This
results in an outdoor unit model RYYQI8T instead of the model RYYQI2T found in the

previous chapter, making the installation considerably more expensive.

By default, VRV_Xpress requires the [F7 T P
maximum cooling and heating capacity
of the indoor unit from the outdoor Name a3

unit. However, you can uncheck one of Room v

the checkmarks in front of "Cooling" or :m'

" T . Manual selection Error
Hegtlng to make 2 cooling only or o =

heating only selection. If you try to Eamily %)

uncheck both checkmarks, you get an VRV PXFQA -Rouna low | DS EROEE
error message as shown in Figure 117: R =

Indoor Unit

Design criteria

[ coaling

{

. . *C|26.0 | RH% |50
A good reason to select an indoor unit

manually is in case the required
capacities in a room are slightly higher
than what an indoor unit model can
provide. Suppose the capacities you add Ciose
need for Ind1 would have been 5.0kW Indoor unit farnily

[ Heating DET  *C|20.0

\"| At least one of the operation modes, cooling or heating,

for cooling and 6.0kW for heating.

With its maximum capacities of 4.8kW Figure 117: VRV _Xpress needs at least one capacity

for cooling and 6.3kW for heating, a model FXFQ50A does not cover the required cooling load,
but covers the requirement for heating. For an automatic selection, VRV_Xpress will take the
next larger model FXFQ63A, delivering maximally 6.1kW for cooling and 8.0kW for heating.
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So, in this case, you may decide to use the model FXFQ50A anyway.

1t is clear that you must make such decisions very carefully to avoid possible discomfort for the
customers. If an indoor unit cannot deliver the required capacity, it will last longer or forever
to cool down or heat up the room.

9.1.3 Manually Selected VKM Devices

A VKM is a ventilation device and has a coil to cool down or heat up the ambient air before
delivering it to the room. Before that ambient air reaches the coil, it already passed a heat
exchanger, such that the original ambient air already has been cooled down or heated up. The
temperature and humidity of the air at the coil must be calculated in function of the airflow
through the VKM device. This also results in the required cooling and heating capacity.

VRV Xpress does not perform these calculations. Instead, you can use the results from
VentilationXpress to define a VKM device in VRV _Xpress, as shown in Figure 118:

r Edit Ventilation Device EN |
Ventilation Device

VentilationXpress Name Ind 8

Model
VKM Selection Criteria

i Select Options...
Cooling Data for VRY_¥press Input

Seri VER
Total cooling capacity 2 Bk EFIE-S
Sensible cooling capacity 1,538k Family
GAMY - Ventilation Air Reclaim "

Heating Data for YRY_Xpress Input FCU
Heating capacity 2.91 7KW visoet v \»Em_
- " WEMB0GM
Design criteria VEMADDGM
Required cooling capacity kW (2.6
Mame FCU Tmp C RgTC Max\C Te
_ X Required heating capacity kKW (2.9
Oind 1 FXFO504 24.0°C /508 4.0kW  4.8kKW 6.l
Oind2 /

FXFOS0A  24.0°C/50% 4.0KW  4.3kW 68

Oind 3 FXFQS0A 24.0°C/50%  4.0kW  4.8kW 6l Add Claose
Olind4  FXFOS0A  24.0°C/50%  40KW  4.3kW 64
Oinds FXFQS0A  24.0°C/50% 4.0KW  4.8kW 68
Oinde  FXFO324  24.0°C/50%  3.0kW  31KW  60°C  200°C  40kW  4.0kW  750m°/h

[)Einaz  vkmsoem  z70C/s0%  2.6kw 60°C  20.0°C_ 2.9kW |

Device family

\

The room temperature cannat be controlled by & VEM device

Figure 118: Selecting a VKM device

From the VRV_Xpress point of view, you select a VKM device in the same way as a manually
selected indoor unit, but you have to enter required cooling and heating capacities. Note that
these may be too high for the VKM device you select. It is your responsibility to select the same
VKM device as the one used in VentilationXpress to calculate the capacities.

As a VKM device has a coil, connecting it to an outdoor unit will increase the size of the outdoor
unit. In addition, VRV _Xpress adds a warning triangle to next to the definition. Selecting the
definition shows the message at the bottom of Figure 118. In fact, a VKM device provides
treated air to one or several rooms. This may result in smaller indoor units in those rooms.
However, it cannot replace the indoor units.

9.1.4 Manually Selected Outdoor Air Processing Units (FXMQ-MF)

In VRV _Xpress, the selection of an outdoor air processing unit (or FXMQ-MF device is
completely similar to the selection of a VKM device, as shown in Figure 119.

In the same way as for a VKM device, you make a selection in VentilationXpress, copy the
calculated capacities into VRV _Xpress and select the required device from the list of available
devices.
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Edit Ventilation Device

Mame

Model
Select Options...

Series MF

Family

FXMQ-MF - Qutdaoor Air Processing

FCU

v @

FXMQ125MF W

Design criteria

—
—_—

Required cooling capacity kW 0.0

Required heating capacity kW (0.0

Data from VentilationXpress

Add Close

Cooling capacity required from outdoor

Figure 119: Selecting an outdoor air processing unit.

9.1.5 Manually Selected Biddle Air Curtains

Air curtains are devices installed in shops and public buildings with open
create a vertical airflow of warm air to keep the cold ambient air out.
heating capacity. Figure 120 shows the selection of a Biddle air curtain:

entrance doors. They
So, air curtains need

Mame FCU Tmpl | RgTC TC RgSC SC TmpH RgHC  HC Fioom
lind1 CvwsS100DKB0C5C 20.0°C Tl
4 Edit Biddle Air Curtain Selection

Biddle Air Curtain

Mame
Model

Ind &

Select Options..,
Design temperature heating  *C 200
Series Biddle

Family

EC - Biddle Cassette

1500mm
2000mm
2500mm

Door width

1000mm

Door height

2

Color

+| Has controller

Model

CYWS100DKS0CSC

W

Color

2200-2300mm
~ \ 2500-3300mm
Silver (RALS006

2000-2400mm

White [RALS010]

Add LClose

CYV5100DKB0CSC |

Figure 120: Selecting a Biddle air curtain

As for ventilation devices, VRV_Xpress only support a manual selection. However, air curtains
have extra selection criteria: the door width, the door height and the color. After having selected
this criteria, only a short list of possible air curtains are available in the model list box.

Figure 120, at the top shows the required heating capacity for the selected Biddle air curtain. You
will have to connect an air curtain to an outdoor unit providing heat capacity. Although not
available in Europe, cooling only outdoor unit are available in other regions. You cannot connect

an air curtain to a cooling only outdoor unit.

9.1.6 Manually Selected AHU Devices

Plug and play AHU devices (see section 8.2.2) are selected manually, but use the entered
capacities when you select the outdoor units. When you select an AHU device with DX-kit (see
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section 8.2.1) manually, VRV_XPress always uses the maximum capacities for it.

Figure 121 shows the manual selection of an AHU device with DX-kit. In addition to the
EKEXYV device, you also have to select the number of circuits and the control box to use, much
in the same way as shown in Figure 105. The selection in Figure 121 only uses one circuit, which
defines a single pair configuration.

Mame FCU TmpC RgTC MaxTC Tevap TdisC TmpH RgHC MaxHC TdisH  Airflow
|u_| AHU A EKEXVE3 7.8kW 6.0°C 8.8KW
r Edit Air Handling Unit

Air Handling Unit

Name AHUA
Series
DX kit for AHU connection W

Air Handling Unit

Manual selection

Connection box EKEXVE3 W

Mumber of refrigerant circuits 1 e \ EKEXVS0 A
Cantrol type @
typ X ] EKEXVED

EKEXV100

EKEXW125

EKEXV140

EKEXV200

EKEXW250 v

Add Close

Number of refrigerant circuits

Figure 121: Manually selected AHU device with DX-kit

It is also possible to perform a manual selection of a pre-sized plug and play AHU device, as
shown in Figure 122. Depending on the selected AHU, there will be 1 or 2 circuits and their
corresponding outdoor units, similar to the selection shown in Figure 113.

¢ Edit Air Handling Unit X

Air Handling Unit

Name |AHU 1 |

Series

D-AHU ADT Plug&Play Modular - Presized v @

Air Handling Unit

] Manual selection

AHU model SB.AHUDTAA v

MNumber of refrigerant circuits 1 .
SB.AHUDZAA

A [SE.AHUDDAA

SB.AHUOSAA
SB.AHUOGAA
SB.AHUDTAA
SB.AHUDBAA bt

Add Close

Reject changes and close window

Figure 122: Manually selecting a pre-sized plug and play AHU
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9.1.7 Manually Selected Hydro Boxes

When manually selecting a hydro box, VRV_Xpress always uses the maximum capacities for it, ,
in the same way as for the indoor units. Figure 123 shows the windows when manually selecting
a air handling device and a low temperature hydro box.

Mame FCU TmpC  RgTC MaxTC Tevap TdisC TmpH RgHC RvHC MaxHC TdisH o Airflow
D Ind1 HXY03048  10.0°C S.0KW 6.0°C 25.0°C 9.0eW  9.0kW
r Edit Hydrobox
LT Hydrobox
MName Ind1
Model
Manual selection Select Options
Heating only 'Z§Z' Reversible
Series Hydrobox
Family
LT Hydrobox - Low temperature hydrobox 80-125 W
FCU HXYOS0A8 W
HXYOB0AS
Design crits Hxy1254
Heating LWC 25.0°C W
Cooling LWE 10°C W
Add LClose
Device model

Figure 123: Manual selection of hydro boxes

9.2 Discharge Temperature Values

Figure 124 shows the discharge temperature settings in the Advanced tab of the Preferences
window. When checking it, VRV Xpress calculates the discharge temperature (= the air
temperature an indoor unit blows into the room) and shows the cooling and heating discharge
temperature values in the indoor unit overview and in the report.

A low discharge temperature will not allow heating up the room in a reasonable time and create a
cold draft. VRV_Xpress uses an inlet temperature instead of the ambient temperature when using
water-cooled outdoor units.

VRV _Xpress calculates the following discharge temperature values:
- Cooling mode:
Indoor unit design temperature — Maximum sensible cooling capacity / (1.23 x airflow)
As an example, consider an FXFQI125A with a design temperature of 27°CDB/19°CWB, a
maximum sensible cooling capacity of 9.8kW for these conditions and an airflow of 0.55m?/s.
This gives an discharge temperature of 27 — 9.8 / (1.23 x 0.55) = 12.5°C
- Heating mode:
Indoor unit design temperature + Maximum heating capacity / (1.23 x airflow)
Using the same indoor unit with a design temperature of 20°C and a maximum heating
capacity of 16kW, gives a discharge temperature of 20 + 16/ (1.23 x 0.55) = 43.7°C
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/" Preferences

Discharge Temperature Advanced prices Reports Distributor License

The calculation shows the peak discharge temperatures (lowest
temperature in case of cooling mode / highest temperature in - |tjons
case of heating mode), assuming the indoor unit is running at
full load at the given indoor temperature design conditions.

In practice the discharge temperature will modulate based on
actual capacity requirements and during defrost mode (heating
maode).

ased on operational load

I < 5
ction ratio

Indoor unit selection

@ [ Enable manual indoor unit selection (not recommended)

Indeor unit capacity tolerance/safety factor
- Tolerance | Safety factor =

-10% 20%
Cooling capacity 0% ]
-10% 20%
Heating capacity 0% ]
F1/F2 communication Technical cooling
@ ] all indoor units have a group address @ [indoor units can be used for technical cooling
Save as Defaults Cancel

Indoor unit discharge temperature calculation

Figure 124: Setting the discharge temperature calculation

Figure 125 shows the indoor unit overview, now containing extra columns with the discharge
temperature values for cooling and heating. The heating discharge temperature is the most
important one, as a low discharge temperature may cause discomfort to the users.

Figure 125 also shows the report parts with the same extra columns for the discharge temperature
values. The report also contains extra information about the calculation used. Compare this
report extract with the one shown in Figure 99.

Trained Daikin staff can get an unlocking password, allowing them to make selections of outdoor
units for you up to a connection ratio of 200%, while still making sure the operational connection
ratio does not exceed 130%. In such selections, the indoor units cannot deliver their full capacity
and automatically switch to a low fan speed. This, in turn can lead to a low discharge
temperature, especially in the morning when all indoor units more or less start up at the same
time.
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Indoor unit tab

MName FCU Tmp C RGTC MaxTC RgSC MaxSC Tevap TmpH RgHC MaxHC Airflow
Dind 1 FXFQS50A 26.0°C/50% 5.0kWw  5.5kwW 3.9kW 6.0°C 20.0°C  5.0kwW  6.3kwW 800m*/h
Dind 2 FXFQS0A 26.0°C /350% 5.0kW  5.5kw 3.9kw 6.0°C 200°C  5.0kW  6.3kw 500m*/h
Bind 3 FXFQS0A 26.0°C /350% 5.0kW  5.5kwW 3.9kW 6.0°C 200°C  5.0kW  &.3kw 300m*/h
Sind 4 FXFQS0A 26.0°C /50% S5.0kW  5.5kw 3.8kW  60°C 20.0°C  5.0kW  B3KW 900m’*/h
Hind 5 FXFQS0A 26.0°C /50% 5.0kw  5.5kw 3.9kw 6.0°C 200°C  5.0kw  63kwW 900m*/h
Sind 6 FXFQ504 26.0°C /50% 5.0kw  5.5kw 3.9kw 6.0°C 200°C  5.0kw  6.3kwW 900m*/h

Reporting page

Capacity data at conditions and connection ratio (86%) as entered

Name| FCU | TmpC |[RqTC|Max TC Rq SC Max SC Tevap|[Tdis § Tmp HRq HC|Max HC[Tdis HAirflow
il § | °C kW | kW kW | kW | °C | °C _ KW [ kW | °C | m?h
Ind 1 [FXFQ50A[26.0/50%| 50/ 55/ nia| 39 6.0 133 [ 63| 405 900
Ind 2 | |50/ 55 nia 39/ 60 133 63| 405 900
Ind3 |FXFQ50A(260/50%| 50/ 55 nia 39 60 133 63| 405 900
Ind4 [FXFQ50A|26.0/50%| 50 55 n/a| 39 60| 133 63| 405 900
Ind5 FXFQ50A[26.0/50%| 5.0 55 nla 39/ 60| 133 6.3| 405 900
Ind 6 |FXFQ50A|26.0/50%| 50/ 55 na 39 60 133

63| 405 900

Required cooling capacity towards the outdoor unit: 30.0kW
Required heating capacity towards the outdoor unit: 30.0kW.

~N

The calculation shows the peak discharge temperatures (lowest temperature in case of cooling mode / highest
temperature in case of heating mode), assuming the indoor unit is running at full load at the given indoor
temperature design conditions. In practice the discharge temperature will modulate based on actual capacity
requirements and during defrost mode (heating mode).

The analysis of the suction and discharge temperature values may help in preventing a cold draft and to ensure a
thermal comfort level. )

Figure 125: The indoor units overview and report with discharge temperature results

9.3 Tolerances and Safety Factors

Figure 126 shows the address and technical cooling settings, together with the tolerance and
safety settings in the “Advanced” tab and the changes they cause in the indoor unit edit window:
- The “All indoor units have a group address™ checkmark in Figure 126 is checked by default.

° When you uncheck it, the indoor unit edit window shows the “Has group address”

checkmark, which is checked by default, equally shown in Figure 126.
In most installations, each indoor unit has its own unique group address to communicate
with the outdoor unit: it sends information about its immediate required capacity and gets
information about the outdoor unit (e.g. the outdoor unit is in defrost mode). However, it is
also possible to define a group of indoor units, connected in a master-slave configuration,
in which only the master indoor unit communicates with the outdoor unit. The other indoor
units are the slaves and follow the master indoor unit. Slave indoor units do not have a
group address. So, if you want to define such a configuration, you have to uncheck the Has
group address” checkmark for all slave indoor units.

°  When you check it, all VRV indoor units have a group address. In addition, all RA indoor
units belonging to a system, which is connected to a centralized controller (see section 5.2)
have a group address as well and VRV_Xpress automatically selects a PCB option to
support a group address. When connecting a system to a centralized controller, the F1/F2
wiring connects to all its VRV and RA indoor units that have a group address.
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#  Edit Indoor Unit Selection

/" Preferences MName ||nd 7 |
Units  Diagrams DataInput Advanced prices Reports Distributor License Room | V|
Outdoor unit selection il
@ [Jenable alternative solutions [ Manual selection Select Options..
Series R410A
Family
VRV FXFQ-A - Round flow cassette 20-125 v @
@ [ select outdoor unit based on operational load Feu
@ [Limit maximum connection ratio Design criteria
Indoor unit selection Cholifig DET c 2:!_0] RH % |?|
i@ [AEnable manual indoor unit selection (not recommended) Required total capacity (Rq TC) kw |0.0 T
& [ Enable possibility to enter required cooling and heating capacities {not Required sensible capacity (Rg SC) kw (0.0
® [ indoor unit discharge temperature calculation ® [OTechnical cooling
Indoor unit capacity tolerance/safety factor Hesting DET < @
109: Tolerance | Safety factor = Required capacity (Rq HC) W E

Cooling capacity > [] Use tolerance percentages

" F1/F2 communication
Heating capacity : | |_» & [AHas group address

F1/F2 communication Technical coc Close
door units have a group address ndoor

Required total cooling capacity

|
Save as Defaults Lancel

Uncheck to indicate manually which indoor units have a group address

Figure 126: Defining addresses, technical cooling, tolerances and safety factors

- The "Indoor units can be used for technical cooling” checkmark allows an indoor unit to be
used in a technical space, making sure fragile devices are protected against overheating. This
is a very special application, subject to many restrictions. You get an overview of these
restrictions when clicking the small blue icon next to checkmark as shown in Figure 127.

When checking this checkmark, the indoor unit edit window shows a “Technical cooling”

checkmark, which is unchecked (for obvious reasons) by default. It is a good idea to contact a
Daikin responsible to discuss your intentions about using technical cooling.
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Technical Cooling n

Using indoor units for technical cooling imposes following
restrictions:

- Below -5°C outdoor temperature a wind cover is required
- Below -5°C outdoor temperature the cooling capacity is
decreasing (-10°C: 808 / -15°C: 85% / -20°C: 60%). Be aware
that the software does not take this capacity reduction
into account.

- Below =5°C all BS-boxes can make more noise (maximum
=3 dBA)

Installation constraints:

1. The connection ratio of the outdoor unit connected to
indoors units used for technical cooling must lie between
508 and 130%.

2, The indoor units must be connected to a B5-box,

3. The maximum level difference may not exceed 40m, for an
outdoor unit below its indoor units,

4, Technical cooling not allowed in combination with a
VRV IV heat recovery multi BS-box,

Technical cooling is activated via a field setting on the
outdoor unit. One can choose between “standard cooling”
and "technical cooling”. In standard cooling [factory
setting], the operation range is from -5°C to 43°C, whereas
the technical cooling range is from -20°C to 43°C,

Close

Figure 127: Restrictions on technical cooling

- The indoor unit capacity tolerance/safety factor allows you defining deviations on the
selection of indoor units:

o

When defining a tolerance (the setting in Figure 126 shows tolerances of -5%), the indoor

unit edit window shows a “Use folerance percentages” checkmark, that is checked by
default. This means that VRV_Xpress will reduce the required capacities by 5% and select
the indoor unit with these deviated required capacities.

This may lead to three different situations, as shown in Figure 128:

1.

The reduced capacity is not enough to find a smaller indoor unit. VRV _Xpress does not
change the model and the indoor unit selection remains the same. An example is indoor
unit Ind6 keeping its model FXFQ32A.

The reduced capacity may result in conditions (e.g. relative humidity that becomes too
high at the coil) in the room that makes the indoor unit requiring more capacity from the
outdoor unit. VRV_Xpress will then calculate the revised required capacity and will not
change the indoor unit model. An example is indoor unit Ind1 keeping its model
FXFQ50A.

. The reduced capacity results in a smaller indoor unit model. VRV _Xpress then replaces

the original model by a smaller one and also indicates why by showing that this was the
result of a reduced capacity due to tolerances. An example is indoor unit Ind2, where
VRV Xpress replaced the original model FXFQS0A by a model FXFQ40A. The
original required cooling capacity of 4.0kW reduced by 5% gives 3.8kW, which a
model FXFQ40A can cover.

Mame

FCU Tmp C RgTC Rv TC MaxTC Tevap TdisC TmpH RgHC MaxHC TdisH  Airflow

Lind 1 FXFOS0A 240°C/50% 4.0kW 4.0kW | 4.3EW 6.0°C  126°C  20.0°C  4.0kW  6.3KW 36.5°C DDDmS,-"h|

Hind 2 l FXFC404 "I 24.0°C/ 507 | 4.0kW —59‘3 39KW  B.O°C 20,0°C  4.0kW  5.0KW 4.6C  B10mi/h
Hind3 FXFCA0A W 24.0°C/50%  4.0kW -5% 38KW  6.0°C 20,0°C  4.0kW  5.0KW 4.6°C  B10mh
Hind4 FXFO40A W 24.00C/50%  4.0kW -5% 3.9KW  6.0°C 20.0°C  4.0kW  5.0KW 34.6°C 810m*/h
Linds FXFO40A W 24.0°C /508  4.0kW -53% 3.9KW  6.0°C 20.0°C  4.0kW  5.0KW 34.6°C  810m*/h
Oinds FXFO32A 240°C/ 50%  3.0kW N—r 3kW  B0°C  142°C  20.0°C  4.0kW  4.0kKW 32.4°C 750m/h

Figure 128: Smaller indoor units due to tolerance on cooling

In

Figure 128 all indoor units where using these tolerances. However, you can check or

uncheck the use of tolerances for each indoor unit individually. Note also that you can get
the same results by selecting indoor units manually, as explained in section 9.1.2.
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When defining a safety factor, the indoor unit edit window no longer shows the “Use

tolerance percentages” checkmark. VRV _Xpress increases the required capacities by the
given percentage and selects the indoor unit with these deviated required capacities. If this
leads to a larger indoor unit model, VRV_Xpress indicates it in the indoor unit overview, as
shown in Figure 129:

Mame

Llind1
lind 2
Llind 3
Llind 4
Llind 5

FCU

FXFQ50A
FXFOS0A
FXFQ50A
FXFQS0A
FXFQ50A

Tmp C RgTC
24.0°C /508 4.0kW
24.0°C/ 500 4.0KW
24.0°C /508 4.0kW
24.0°C/ 500  4.0KW
24.0°C /508 4.0kW

MaxTC Tevap TdisC TmpH RgHC MaxHC TdisH  Airflow

4.8kW 6.0°C  13.2°C  200°C  4.0kW  6.3kW 33.7°C 900mi/h
4.8kW 6.0°C  13.2°C  2000°C  40kW  B3KW 33.7°C 900mé/h
4.8kW 6.0°C  13.2°C  200°C  4.0kW  6.3kW 33.7°C 900mi/h
4.8kW 6.0°C  13.2°C 200°C  40kW  B3KW 33.7°C 900m/h
4.8k 6.0°C  13.2°C  200°C  4.0kW  6.3kW 33.7°C  900mi/h

Hind 6

FXFQa0AAa) 24.0°C /500 3.kW 10%

bokw  60°C  146°C  20/0°C  4.0kW  5.0kW 32.2°C_ 810m¥/h

Figure 129: Larger indoor unit due to safety factor on cooling

A possible reason why you would consider larger indoor units is a room for which the
function is not yet determined. For example, a room may be used as an office, but also as a
small kitchen. To anticipate this, you may consider providing slightly larger indoor units.

It is not possible to define a tolerance for cooling and a safety factor for heating or vice

versa. Both settings must be in the same direction (tolerance or safety factor) or zero.

9.4 Finding Alternative Outdoor Units
Figure 130 shows the "Advanced" tab of the Preferences with the settings to find alternative

outdoor units:

outdoor unit models.

system components.

Optimized Outdoor Unit Selection

When enabled, you will be able to select smaller or larger

Mote: This could lead to reduced comfort level and/or have an
adverse effect on efficiency and/or increased wear and tear on

# Preferences

Units  Diagrams Data Input Advanced Pprices Reports Distributor License

Outdoor unit selection

@ [AEnable alternative solutions

Limit list to outdoors that can deliver capacity within the minimum and maximum % of the required cooling and/or

heating capacity

[Min. % 80 |4fs

Max. % 120 |4 ]

@ [Jselect outdoor unit based on operational load

@ [JLimit maximum connection ratio

Close

Heating capacity

F1/F2 communication

i@ [Jallindoor units have a group address

Save as Defaults

il indoor unit selection (not recommended)
ssibility to enter required cooling and heating capacities (not recommended)

scharge temperature calculation

iy tolerance/safety factor
- Tolerance | Safety factor =
-10% 20%
5% (]
-10% 20%
5% [ ]

Technical cooling

@ [Hindoor units can be used for technical cooling

Cance

Limit maximum connection ratio

Figure 130: Settings to enable alternative outdoor units

When checked, VRV Xpress still selects the outdoor unit that optimally covers the required
loads. However, it also shows a list of outdoor units that are smaller and larger than the selected
one, together with the deviation percentage. Figure 130 shows the maximum deviation allowed
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to look for alternatives.

When editing the outdoor unit of the example of section 3.2 and Figure 43, the outdoor unit
window now shows the same selection, but also alternatives, as shown in Figure 131.

The selected outdoor unit (model RYYQ12T) has a 14% surplus capacity in cooling and 0% in
heating. So, it is sure this outdoor unit covers the required capacities at all times. Within a
deviation of 80% (see Figure 130), VRV Xpress also finds an alternative outdoor unit (model
RYYQI10T) with a 2% surplus capacity in cooling, but with a 10% shortage capacity in heating.

If the installation mainly will be used for cooling, the selection of the smaller outdoor unit may
perfectly suit the purpose. Selecting the smaller model automatically deselects the original
selection and also marks the outdoor unit to show you have selected an alternative solution with
deviated capacities.

F Edit Outdoor Unit Selection =
[out 1 Select Options, .SE'StEﬂ'l | Piping | Modules| _
Family Heat pump " . Out 1 [RYYO12T] - 94% Available indoor units
; - i Ind 4 [FXFOS0A]
pEHES s B Ind 5 [FXFOS04]
VRV IV Continuous Heating (RYYQ-T) L (Q:l L Ind 6 [FXFQ324]
RYYQ12T = Ind 1 [FXFQ504]
s s = -2 Ind 2 [FXFOS0A]
sign conditions cooling ‘. Ind 3 [FXFQS0A]
Outdoaor DET *C|32.0
Evaporating temperature  *C| g,0 (default) W
Design conditions heating 'E G connedions
QOutdoor DET Clo.0 RH% |49 '
& 2 «|connecions
Iindoarreq CC 23.0kKW
Lindoor req HC 24.0k'W
Lindoar Cl 281.25
Alternative solutions =
DShowfree outdoor unit combinations L2
# Mod CR%  Footprint TC ﬁ % EER  ESEER HC % COP
B RYYQIZT 1 94% 0.7m"  26.2kW =14%] 4.1 7 241kKW | D‘Bt-l 2.6
ﬂ:‘ v ORYWQI0T 1 112% 0.7m°  23.4kW =2% 4 7.2 21.5KW  -10% 2.8 ]
oK | Lancel |
Design outdoor dry bulb temperature in heating mode

Figure 131: The selected outdoor unit and its alternative(s)

Warning: If you select a smaller outdoor unit, you must do this with good judgment and make

sure not to combine reductions. For example, it is surely a bad idea to reduce the
size of the indoor units (see section 9.3) and combine this with the selection of a
smaller outdoor unit. This may result in under dimensioned devices causing
discomfort and the resulting system may also not be capable of reaching the design
temperature values in the room.

Figure 132 shows alternative solutions for different outdoor unit selections:
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Changing the series

Alternative solutions
|:| Show free outdoor unit combinations

Model # Mod CR% Footprint TC 4 % EER ESEER HC % COP
[ & pvcates 1 7% 1.54m*  32.1kW +42% 31 27.8kW  =21% 3.8
5 RXYCQI4A 1 80 0.86m*  28.1kW +24% 31 24.1kW +5% 4
| RXYCO124a 1 9458 0.86m*  22.9kW =2% 34 20.2kW -12% 3.9
| RXYCO104 1 2% 0.86m*  22.0kW -2% 37 18.5kW -195% 4

Results for a larger system with outdoor modules

Alternative solutions
|:| Show free outdoor unit combinations

Model # Mod CR%  Footprint TC it % EER ESEER HC % COP (2
[ & rxvgzor 2 [18+12) 91% 24m° 68.9kW +28% 3.5 6.6 BLTEW  +14% 4
[ & mevgzer 2 [16+12) 7% 24m*  B4.8KW +20% 36 6.7  58.8kW +7% 4
B RXYQ26T 2 (14+12) 105% 2.4m*  63.5kW +18% 3.7 6.9  55.4kW +1% 4.1
O RX¥024T 2 (16+8) 114% 24m* 62.8kW +17% 37 6.8 52.2kW -5% 41 w

Alternative solutions
how free outdoor unit combinations

Model # Mod 5td CR% Footprint TC i % EER ESEER HC % COP &
[ & mxvaeer 3 [12+8+8) 7% 2.58m*  B4.E6kW +20% 4 B61.0kW  =11% 4.3
[ & rxvozsr (3 [10=10+8) 97% 2.59m*  B4.6kW +20% 4 G2.6KW  +14% 43
[ & rxvozer 2 [18+10) 7% 24m* E44kW +20% 3.5 60.1kW 9% 4
P RXYQRET 2 [14+12) o 105% 24m* 63.5kW +18% 3.7 6.9  55.4kW =1% 41 W

Figure 132: Alternative solutions with larger and smaller outdoor units

- The overview at the top results by changing the series in Figure 131 to VRV Classic.
VRV _Xpress proposes a larger and two smaller alternative solutions, within the limits as
defined the Preferences window.

- The overview in the middle is from a system with 20 indoor units. VRV_Xpress proposes two
larger systems and several smaller systems. Some alternative solutions are not visible, but a
scroll bar allows to move them up or down.

- The overview at the bottom is for the same system with 20 indoor units. However, larger
outdoor units consists of a combination of modules. Depending on the combination used, the
resulting outdoor unit may perform differently. To see the free outdoor unit combinations,
check the checkmark above the overview. Figure 132 shows three different outdoor module
combinations for the outdoor unit model 28, each having a slightly larger surplus capacity in
heating.

Note that the "Modules" tab in the outdoor unit window allows you to remove selections
using specific modules from the list of solutions, as explained in section 3.6.

9.5 Changing the Operational Load

The checkmark to select an outdoor unit based on operational load basically allows a manual
selection of an outdoor unit. Figure 133 shows the setting in the "Advanced" tab of the
Preferences window and the changes resulting from this settings in the outdoor unit edit window:
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Operational Load ﬂ

When enabled, you can enter the operational load as an utdoor unit selection
L -
absolute value or as a % of the peak load. 7] Enable alternative solutions

Limit list to outdoors that can deliver capacity within the minimum and maximum %5 of the required

cooling and/ar heating capacity

Min. % 20 |4 Max. %2 120 |4
-@) Select outdoor unit based on operational load

-@) |:| Limit maximum connection ratio

Name out 1 Select Options... SYstem | Piping | Maodules
Family Heat pump = . Out 1 [RYVO12T] - 94% Available indoor units
: ‘2L Ind 4 [FXFOS04]
Series L Ind 5 [FXFOS04]
VRV IV Continuous Heating [RYYQ-T) v L Ind 6 [FXFQ324]
RYYQ12T I Ind 1 [FXFO504]
Desi diti i 2L Ind 2 [FXFO504]
sign condrions cooling i E Ind 3 [FXFQEDA]
Cutdoor DET *C|32.0

Evaporating temperature  *C| 6.0 (default) L]

Operational load @ % [ O 11.5 ]

Design conditions heating 'E
Cutdoor DET *C|0.0 RH% |43

g w  connections

- - B |2 «|connedions
[Operational load ®% [ @] 12.0 ]

Lindoorreq CC 23.0kW

Iindoor req HC | 24.0kW
Eindeor Ol

Figure 133: Allowing changing the operational load of outdoor units

The outdoor unit selected in Figure 131 must cover 22.6kW in cooling and 23.0kW in heating.
Although it may happen in the morning after a weekend without operation, all indoor units
seldom need their full capacity at the same time of the day. Consequently, the outdoor unit
seldom has to provide these required capacities. So, a small deviation would be acceptable.

When reducing the operational load in heating to 90%, the required total indoor unit capacity
becomes 21.6kW (24.0kW — 10%) and the selected outdoor unit becomes a model RYYQI10T
with a cooling capacity of 24.4kW and an integrated heating capacity of 22.0kW. The cooling
capacity still covers the required total indoor unit capacity of 23.0kW and the heating capacity is
larger than the reduced required capacity of 21.6kW. Selecting this smaller outdoor unit will only
have a small impact, maybe not even noticeable, on the performance of the indoor units.

Figure 134 shows the result of reducing the operational load for heating and the proposed
outdoor unit, which now becomes a model RYYQ10T instead of the original model RYYQI2T.
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F Edit Outdoor Unit Selection =
System
Mt lout1 Select Optians... System | Piping | Modules | _
Family Heat pump v . Out 1 [RY¥Q10T] - 112% Available indoor units

L Ind 4 [FXFQS04]

seties = IEL Ind 5 [FXFO504]
VRV IV Continuous Heating (RYYQ-T) L EQ) L Ind 6 [FXFOQ324]
RYYQ10T

Design conditions cooling

Cutdoor DET *C{32.0

Evaporating temperature  *C | g,0 (default) L
Operational load @% [l « O 11.5

Design conditions heating

.E '8 ~ | connections
CQutdaar DET  °Cl0.0 RH%% |49 —

@ 2 | connecions

Cperational load W 21.6

Eindoorreg CC 23.0EW

Eindoorreg HC 24.0k'W

Lindoaor Cl 281.25
Alternative solutions =
I:lShowfree outdoor unit combinations @
Model # Mod CR%  Footprint TC @ % EER. ESEER HC % COP
O] & rwvoizr 4 4% 0.7m*  27.0KW +1T% 41 7 245kW  +13% 2.7
B RYOI0T 1 112% 0.7m*  24.4kW +6% 4 T2 22.0kW +2% 2.9

2K | | _(_Zancel_ |

Specify the operaticnal load as a percentage of the required load

Figure 134: Manually selecting an outdoor unit through operational load changes

VRV _Xpress allows you reducing the operational loads down to 50%. This is far too much in
regular installations and only needed in very specific situations. The rule of thumb is to never
reduce the operational load by more than 10%.

Instead of reducing the operational load by a percentage, you can also reduce it by entering a
value for the operational load. In the example in Figure 134, you click the radio button next to
kW and enter 21.6kW instead of entering a percentage.

You must reduce operational loads with utmost caution and make sure you fully understand
the impact. To remind you about the risks, VRV _Xpress gives a message each time you close the
outdoor unit edit window, as shown in Figure 135:

Confirm

o You have selected a deviation on the required load and
the size of the cutdeor unit will ke based on this
deviation.
Be aware that unrealistic deviations may lead to reduced
comfort levels, different noize levels or increased wear
and tear.
Continue anyway?

Figure 135: Caution when reducing operational loads

Changing the Connection Ratio

The final setting in the "Advanced" tab of the Preferences window is limiting the connection
ratio, as shown in Figure 136. This window contains all the settings explained in the previous
sections as well.
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Limit Maximum Connection Ratio

When enabled, you can reduce the maximum allowed connection 312 Input Advanced Pprices Reports Distributor License
ratio. For instance, reduce to 110% in case of heating dominant
system selections.

ion

tive solutions
pors that can deliver capacity within the minimum and maximum % of the required cooling and/or
ose
'\ Min.% 80 [ Max. % 120 [ifs

%ESEJEG outdoor unit based on operational load
A Limit maximum connection ratio
Indoor unit selection
@ [ Enable manual indoor unit selection (not recommended)
@ [FIEnable possibility to enter required caaling and heating capacities (not recommended)

@ [“lindoor unit discharge temperature calculation

Indoor unit capacity tolerance/safety factor
- Tolerance | Safety factor =

-10% 20%
Cooling capacity -5% [ ]
-10% 20%
Heating capacity -5% ]
F1/F2 communication Technical cooling
& []all indoor units have a group address (@ Mindoor units can be used for technical cooling
Save as Defaults Cancel

Indoor unit discharge temperature calculation

Figure 136: Limiting the maximum connection ratio

By default, VRV_Xpress selects an outdoor unit at a connection ratio of 130% (see section 3.2).

However, in some situations it is worthwhile to consider smaller connection ratios:

- When your customer wants an installation in phases. By reducing the connection ratio, you
make sure you can still add indoor units in a next phase without having to use another outdoor
unit.

- Outdoor units cover larger cooling than heating capacities. If you select an outdoor unit that
just covers the required heating capacity, you do not have any spare in case the heating
demand would be larger than anticipated. By reducing the connection ratio, you have some
extra heating capacity available.

Suppose you reduce the connection ratio to 110%, as shown in Figure 137. This makes
VRV _Xpress to look up the outdoor units starting at a connection ratio of 100% up to 110%. The
selected outdoor unit in the example used throughout this manual has a connection ratio of 94%.
So, VRV_Xpress will find it before reaching the limit of 110%. However, the model RYYQ10T
it was showing as an alternative solution no longer appears. In fact, this model was available
within the limits given in the Preferences window, but at a connection ratio of 112% (see for
instance Figure 131).
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| Edit Outdoor Unit Selection =
System
Name out 1 Select Options... System | Piping | Modules
Family Heat pump W . Out 1 [RYYQ12T] - 94% Available indoor units
: : IO Ind 4 [FXFQS0A]
Seics - 2 Ind 5 [FXFQS04]
VRV IV Continuous Heating (RYYQ-T) v | i@ L Ind 6 [FXFO324]
RYYQ12T [ Max. connection ratio |[ETH v] L Ind 1 [FXFO504]
2 i > S+ Ind 2 [FXFQS04]
sign Ccondrions cooling g E Ind 3 [F\:FQEGA]
Qutdoor DET “C|32.0

Evaporating temperature  *C | 5,0 (default) W
Operational load @ % | « O 115

Design conditions heating

.E '8~ | connections
CQutdaoor DET  *Cl0.0 RH%% |49 ;

) ] '2 w | connections

Operational load @ % | « ] 12.0
Lindoorreq CC 23.0kW
Lindoorreqg HC 24.0k'W

Zindoar Cl 281.25
Alternative solutions =
["]show free outdoar unit combinations L7
I Model # Mod CR%  Footprint i .o ﬁ % EER: ESEER HC % COP |
EI E RYYQ12T 1 4% 07me  27.0kW =17% 4.3 7 24.5kW  =2% 27
[ Model RYYQ10T no longer is available as alternative solution )

ok | Cancel

Connection ratio

Figure 137: Reducing the connection ratio

When used with caution, the combination of increasing the connection ratio with reducing the
operational load (see section 9.5) may give considerable benefits.

Selecting Indoor Units on Sensible Cooling

Selecting an indoor unit both on total and sensible cooling capacities or only on the sensible
cooling capacity requires a good understanding of the selection process. Before going deeper into
this subject, first consider the capacity tables of a few indoor units, for evaporating temperature
values of 6°C and 9°C, as shown in Figure 138:

Wodel TE WB/DB _ [14°C/20°C[16°C/23°C[18°C/26°C[19°C/27°C|20° C/28° C|22°C/30°C|24°C/32°C
FXFQ50A |6°C TC 38 45 52 5.6 5.9 6.0 62
SC 3.2 36 40 41 42 37 38

SHF 0.84 0.80 0.77 0.73 0.71 0.62 0.61

9°C TC 25 31 39 44 47 5.0 53

SC 25 29 34 35 36 34 36

SHF 0.99 0.95 0.6 0.80 0.77 0.68 0.68

|FXFas3AT6C TC 48 57 6.6 71 7.2 74 75
SC 4.0 46 51 52 51 48 45

SHF 0.83 0.81 0.77 0.73 0.71 0.65 0.61

9°C TC 3.2 40 5.0 i 5.8 6.2 64

SC 31 38 43 44 44 44 44

SHF 0.97 0.95 0.87 0.80 0.76 0.72 0.68

|FXFQsoA |6 C TC 6.1 72 84 9.0 9.5 9.7 99
EC 52 58 64 6.5 6.6 6.4 6.1

SHF 0.85 0.81 0.76 0.72 0.69 0.66 0.62

9°C TC 41 50 64 71 (A 8.1 8.5

EC 4.0 47 54 5.6 57 56 58

SHF 0.98 0.95 0.85 0.79 0.75 0.70 0.68

Figure 138: Capacity tables for a few indoor units

The total (TC) and sensible (SC) cooling capacities are maximum capacities for the given wet
bulb temperature. The total cooling capacity is the sum of the sensible cooling capacity and the
latent cooling capacity and the sensible heat factor (SHF) gives the portion of the sensible
cooling capacity in the total cooling capacity. Note that this sensible heat factor becomes smaller
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for higher wet bulb temperature values. For an evaporating temperature of 6°C and nominal
conditions (19°CWB/27°CDB), the SHF of a model FXFQ63A is 0.73 and the maximum
capacities are 7.1kW total cooling and 5.2kW sensible cooling.

To calculate the maximum total cooling capacity for temperature conditions not published in the
data book, as for instance (17°CWB/24°CDB), you can use simple interpolation. For the model
FXFQ63A, this gives:

o5, B=1N66-57) < 1x09

5.7+——2=57+045=6.15kW
(18-16) 2

The calculation of the maximum sensible cooling capacity is completely different and uses the
interpolation of bypass factors. Figure 139 shows the definition of the bypass factor for published
capacities.

Absolute humidity (gkg)

Relative humidity (%) 10M050 70 60
0T

- a0
40

- 23

30
Room Air Conditions | g

Exchange Enthalpy Tl

Bypass Factor o

10

| I I I == I I I I I T I I I 0

T
40 -3 30 25 20 45 A0 -5 O 5| 10 45 20 25 30 35 40 45 50
Dry bulb temperature (°C) Discharge Temperature

Figure 139: Graphical representation of the bypass factor

Given an room condition and the corresponding total and sensible (published) capacities for that

condition:

- Calculate the latent capacity as Total Cooling Capacity - Sensible Cooling Capacity.

- Draw the lines corresponding with the latent and sensible capacities.

- Draw the line corresponding with the total capacity until it reaches a relative humidity of
100%.

- Mark the point where the sensible capacity crosses the line of the total capacity. This gives the
discharge temperature.

- Measure the percentage of the total capacity line to the point with relative humidity of 100%.
This gives the bypass factor.

It is clear that there is no closed formula to calculate the bypass factors for the published total
and sensible capacities. In fact, this is an iterative calculation, which is a function of a published
room temperature condition (e.g. 16°CWB/23°CDB), the published total cooling capacity
(5.7kW), the published sensible cooling capacity (4.6kW), the airflow (=the fan speed, which is
990m?*/h for the model FXFQ63A), the position of the fan motor and its power input.
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To know the bypass factor for the temperature condition of 17°CWB/24°CDB, you need to
calculate the bypass factors for the conditions 16°CWB/23°CDB and 18°CWB/26°CDB and

interpolate those two results.

It is now possible to calculate the sensible capacity, by using this bypass factor, the enthalpy of
the room temperature and the enthalpy of the discharge point to find the temperature of the
discharge point. This finally gives you the maximum sensible capacity.

Using this bypass factor, you can then calculate the maximum sensible cooling capacity for the
condition 17°CWB/24°CDB. For a model FXFQG63A, the sensible cooling capacity for the
17°CWB/24°CDB is 4.693kW with a corresponding SHF of 4.693/6.15=0.79.

Given total and sensible cooling loads, finding an indoor unit able to cover both becomes a

complex matter. Given a room temperature condition (P1). Applying the calculated indoor unit

total and sensible cooling capacities to it, gives the condition of the design air (P2). Figure 140

shows both points:

- The room condition defined by a wet bulb and dry bulb temperature (e.g. 17°CWB/25°CDB),
allows you representing it on a psychrometrics chart and reading the enthalpy and temperature
values for that condition. Point P1 shows this room condition.

- The enthalpy of the design air is then given by:

e

1.2x Airflow
with 1.2 the air density in kg/m? and the airflow in m*/s. The airflow of an indoor unit is its
(high) fan speed. So, the design air enthalpy depends on the indoor unit and of course, this has
to be an indoor unit able to provide at least the required total cooling capacity.

- The temperature of the design air is given by:

Enthalpy(Design) = Enthalpy(RoomCondition) —

SC

Temperature(Design) = Temperature( RoomCondition) - —— X
1.23 x Airflow

with 1.23 the air density multiplied by the specific heat of moist air.

Absolute humidity (kg/kg)

Relative humidity (%) 100 90 80 70 60 50 40
—0.0450

Psychrometric point (P1) —0.0400

t (dry bulb) 24.0°C RH 50.0%
t (wet bulb) 17.0°C g 0.0093kg/kg | 0.0350
t (dew point) 13.0°C Enthalpy 47 8klikg
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Figure 140: Indicating a room condition on a psychrometrics diagram
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The resulting point P2 must comply with two important conditions:
6. The relative humidity must be less than 100%.
7. Using the (published or calculated) maximum sensible capacity of the indoor unit, you can
also calculate the temperature that the indoor unit would provide:
T (incoming air) - maximum sensible cooling capacity / (1.23 x airflow).
If this temperature is higher than the temperature of the design air (P2), the indoor unit is not
capable of producing the required sensible cooling capacity.

Given a total and a sensible cooling load, the selection of an indoor unit now proceeds as

follows:

- Find an indoor unit covering the required total cooling load, using the given room conditions.

- Calculate the maximum sensible capacity of the indoor unit for the given room conditions, its
maximum total capacity, its airflow and its bypass factor. As explained above, this is an
iterative calculation.

- Calculate the sensible capacity of the indoor unit and corresponding with the required total
cooling load, using the given room conditions, its airflow and its bypass factor.

- Find the position of point P2 for the required total capacity and the corresponding calculated
sensible capacity of the indoor unit.

- Check the conditions 1 and 2 above for this point. If the indoor unit complies, VRV _Xpress
selects it. I[f not, VRV_ Xpress takes the next larger model from the indoor unit family.

The resulting indoor unit may be much larger than you expect, especially when the ratio of
SC/TC gives a value that is (much) higher than the SHF of the indoor unit. In fact, if the required
sensible cooling load is almost equal to the required total cooling load, you should consider using
a selection with a higher evaporating temperature. For example at an evaporating temperature of
99C, the SHF is more than 0.9 for many room conditions (see Figure 138).

Selecting indoor unit for a total and sensible capacity requires careful considerations. And of
course, you cannot renounce selecting indoor units on total and sensible cooling loads because
this may lead to larger models. In fact, for some projects may have strict requirements for
sensible capacities and you must be able to cope with these requirements.

23 February, 2017 VRV_Xpress User's Manual Page 100



