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Understanding the Basics of VRVPro

VRVPro is a comprehensive software package allowing you creating a floor plan, performing a
load calculation, designing ventilation, selecting air conditioning devices and performing a
temperature simulation. In addition to these basic functions, it also reads AutoCAD files, offers
3D perspective views, calculates an estimate of the yearly energy consumption and creates
reports with a large amount of overviews.

Figure 1 gives three different views of the same project:

1. The picture at the left gives the original AutoCAD drawing with the rooms, the corridors, the
walls...etc. Each room has a name and a surface. Such a plan is the starting point to create a
floor plan.

2. The picture in the middle is the VRVPro floor plan containing conditioned (in gray) and
unconditioned (in blue) rooms, ventilation devices with their ducting and air conditioning
devices with their piping. Rooms have labels with user-selected content, such as its name and
surface, but also for instance the required airflow and cool or heat loads.

3. The picture at the right is a 3D drawing of this floor plan. VRVPro offers 3D perspective
views of a single floor plan, but also of the complete building.

Figure 1: Designing ventilation and air conditioning, starting from an AutoCAD drawing

Before start working with VRVPro, it is necessary to understanding a few important concepts,

which are explained in the next sections:

e VRVPro only supports the selection of Daikin ventilation and air conditioning devices. These
are stored in a device database that is integrated into the executable program (see section 1.1).

e To perform load calculations, duct design and temperature simulation, VRVPro uses a second
database containing heat sources, constructions, occupancy data and climate files. As some of
these data are location specific, you may change definitions or add new ones (see section 1.2).

e [f an engineering company made a load calculation, it is not necessary to redo this. Instead,
after having created the floor plan, you may enter the calculated data and proceed
immediately to the air conditioning device selection. So, VRVPro offers a simple drawing and
selection mode, called the Quick mode. The comprehensive one is called the Expert mode, in
which you can perform load calculations and temperature simulations (see section 1.3).

e A building, a floor and a room have several properties and settings. To simplify changes or to
make sure all rooms use the same properties, VRVPro offers a percolation system in which
properties set in a building are copied to floors and from floors to rooms (see section 1.4).

e At several places and at several points in time, you may have to enter data or select options
that may be difficult to understand. VRVPro offers specific help explaining the data or option
and also gives typical values to use (see section 1.5).

e VRVPro offers several ways to create a floor plan. A common method is using an existing
floor plan as a template (see section 1.6), the most sophisticated of which is importing an
AutoCAD drawing.
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The Device Database
VRVPro integrates a Daikin device database in its executable program, as shown in Figure 2:

— P P
7 DA'K’ﬂf/

Indoor units, Outdoor units, Capacity Data,
Piping Data, Ventilation Devices,
Device Options, Possible Combinations, ...

\/

VRVPro

Figure 2: VRVPro with integrated device database

This approach has several advantages:

VRVPro is independent from other files, making sure a user cannot accidentally move or
delete them. All data are available and accessible at any time.

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
VRVPro. A newer VRVPro version contains an updated device database.

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

It is possible to have a VRVPro version specific for a given region, making sure you create
projects using devices that are available in that region.

Although VRVPro integrates a device database, it does not offer any viewing of its data. Instead,
VRVPro offers a command to execute a device database viewer program, which allows browsing
through the different Daikin devices to check their properties, capacities and possible
combinations.

Figure 3 shows the main screen of this viewer program with six images, each standing for a
specific kind of devices. Clicking on an image opens up the corresponding section. All device
sections are organized in a similar way:

The devices are grouped in a hierarchical way: series, families and models. When selecting a
given series, the browser only shows the families within that series. When selecting a given
family, the browser displays the models within that family.

The information for a given model is organized in tabbed windows (see also Figure 4). The
Technical Data tab shows the properties that are important for the device selection, whereas
the Options tab contains the possible combinations with other devices or options.

If applicable, command buttons in the Technical Data allows displaying capacity data or
capacity correction data. Depending on the kind of device (indoor unit, outdoor unit or
ventilation device), extra tabbed windows show more specific information. For instance, an
outdoor unit contains many different limits on piping lengths, heights and diameters.

The Options image shows the different devices option per device category (indoor units,
outdoor units, BS-boxes or ventilation devices) and their specific technical data.
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D Daikin Database Interface Program

File Help
DATKIN

Version: Central 6.9.0
Indoor Units QOutdoor Units

Ventilation Devices Controllers

P”" Daikin Database

(4
"—1-1= p—
| -

Understanding the Basics of VRVPro

BS Boxes

Options

Figure 3: The device database viewer program

Figure 4 shows the overview screen for the indoor unit
and its detailed technical information at the bottom of
program may be considered as an interactive data book.

s, with its hierarchical selection at the top
the window. The device database viewer

B Indoor Units [Xl
Indoor Units Selection
Series Family Model Names _
R410A 2—wa\,' blow ceiling mounted cassette Sl FXCQ125MBV3B » . .
|4—way blow cailing mounted cassette (600x60 - | | FXCQ125MVED E Hierarchical
4-way blow ceiling mounted cassette (F FXCQ20M8V3B | selection of
| .
4-way blow ceiling suspended cassette (U) FXCQ20MVES devices
Ceiling mounted corner cassette (K) || |FXCQ25MBV3E
Technical DE!_Options.i
Mechanical Data Specific Connection Ratio Limits Bypass Factors )
Height 305mm Mo special connection ratio limits Bypass low 13%
Width 1665mm | plzcement Data Bypass high 13%
Depth 600mm  placement type Concealed in ceiling Fan Data
Weight 48,0kg  Unit needs ducting No  Low Aiflow Rate 1500,0m*/h
Refrigerant Pipes Unit can be rotated automatically 180" High Airflow Rate 1980,0m*'h
Diameter Liquid 9,5mm  Electrical Data Sound Pressure Data
Diameter Gas 15,9mm  poyer supply Vi Low 39,0dBA
Connected to Left  Frequency 50Hz  High 45,0dBA
Distan e Phases 1 (Capacity Tables
Drain Pipes Voltage 230v - -
Diameter Interior 25,0mm  Voltage range 220V - 240V [ Total Cooling Capacity... J
Diameter Exterior 32,0mm  Minimum Volts 220 [ Sensible Cooling Capacity... J
Connected to Left Maximum Volts 240
Distance Minimum Circuit Amps 1,34 [ Heating Capacity... J
Capacity Data Maximum Fuse Amps 15,0A A
Capacity Index 1250 Fuses Factory Std )
Selection data Capacity data EEEE_J
Select the series of the indoor units

Figure 4: The indoor units overview
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The Company Database

The company database mainly contains data needed for the load calculations and temperature
simulations and is equally integrated in VRVPro, in the same way as the device database.
However, several of these data are bound to the location, the region or the country. Although the
company database contains many definitions, it may be necessary to adapt existing ones or add
new ones.

When creating a new project, VRVPro copies its company database into the project file. As
shown in Figure 5, any change or addition made to the company database is actually stored in
this copied company database.

New project: copy of All changes are
company database stored in the copied
into project file company database

Heat sources (persons, appliances, lights),
Materials, Constructions, Ducts, Drains,
Occupancies, Locations,

Climate files, Temperature functions

VRVPro

Figure 5: The company database integrated into VRVPro and used in the project file

Copying the company database into the project file is the default proposed way to start a new
project. However, VRVPro also allows getting a company database from another project file, as
shown in Figure 6. This is particularly interesting if that company database contains many
changes or additions to the default company database.

New project: copy of
company database
into project file

VRVPro

Figure 6: Using a company database from another project file

Figure 7 shows the VRVPro window when starting a new project. The first radio button Default
is selected, which proposes to copy the company database from the VRVPro executable program
(see also Figure 5). The second radio Based on existing project is the situation where you want
to use a company database from another project file (see also Figure 6).
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" New Project E]

Company database
(%) Default

(") Based on existing project

[ OK ] [ Cancel

Create a project using the default company database

Figure 7: Starting a new project

When selecting this second option, a browse button allows searching for the project file in
different folders.

In the same way as for the device database, VRVPro offers a command to view the company
database, which is stored into the project file. Figure 8 shows the main screen of this viewer. It
consists of a tabbed window, each tab containing specific definitions. This section will not
explain these definitions, as they will be treated in chapter 5.

#* Company Database Program

Heat Sources | Constructions || Piping/Ducting/Shades | Temperature Functions | Occupations | Locations
Lights
Lamp 100 W .
9 @ Incandescent | amp 45 W Selected Light
i Plenum percentage
Lamp 60 W .
Convecton sereontaze 20%
/ ) Fluorescent onvection percentage
Sensible heat 100W
ﬂ () other
Persons
Athletics | —Selected Person
Bowling ~ | Convection percentage 46%
@ @ Hon-smoker Heawvy machine work; lifting (factory) )
Heavy work (factory) — | | Sensible heat pralit
Light bench work (factory) Humidity production 454g/h
Q O smoker Moderate dancing ) .
Moderately active office work v Airflow 30m3fh
Appliances
Computer Devices + | ~Selected Appliance
PR 3 Convection percentage 68% —
Card reader ~ || Sensible heat 1000V _
Communication/transmission . )
Disk drive | Humidity production
Magnetic ink reader Wi = ==
Wicrocomputer v & @
Select a light type to get more detailed information

Figure 8: The main window of the company database viewer
To get the information about a definition, click on the definition. The detailed information then

appears at the right side. For example, clicking on Lamp 100W in Figure 8, gives its information
at the right (no plenum percentage, convection percentage = 20% and sensible heat = 100W).

The New, Edit and Delete buttons next to each definition section allow adding, changing or
deleting a definition.
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The VRVPro Modes

When starting VRVPro the very first time on a computer, it will use the Quick mode. The next
time you start VRVPro, it will use the last mode that was used. This may be the Quick or the
Expert mode.

In the Quick mode, you create a floor plan, enter the required airflow and loads in all rooms,
design a ventilation system and select the air conditioning devices. To draw a floor plan, VRVPro
needs constructions for walls (outside and inside walls), ceilings, floors, windows and doors.
These constructions are only needed to draw and not to make any calculation. So, VRVPro uses
the first of these construction definitions from the company database.

In Expert mode, you equally start by creating a floor plan, but first have to select the
constructions to use. Instead of entering the required loads, you now calculate the required loads,
by entering the different heat sources and sources of airflow, such as ventilation and infiltration.
As the sun is an important source of extra heat, the location definition becomes important to
calculate the sun position with its direct and indirect sun radiation. The results of a load
calculation are the required loads in all rooms. From there on, you design a ventilation system
and select the air conditioning devices, as in the Quick mode. However, the data and properties
specified and needed for the load calculation, can now be used for a temperature simulation, to
calculate the evolution of the building over a complete year. As this calculation also determines
the capacity to deliver by all ventilation and air conditioning devices, it also becomes possible to
calculate the energy consumption over a year.

At any time, it is possible to change from the Quick mode to Expert mode. The first time you do
this within a project, VRVPro will display a window, as shown in Figure 9, to select the different
constructions for the building. The constructions used have a considerable impact on the load
calculation and temperature simulation results. So, you should select them carefully or add new
constructions first. You can do this by clicking the Browse command button at the bottom of the
conversion window, which opens the Company Database main window (see section 1.2).

Convert Project
Select material

Some constructions do not hawve a material

Select the default material for these constructions
| Window material Diouble glazing w
L, Door matetial Diaar b
Roof window makerial Double glazing w
Floor material Floot bl
around Floar material Floor w
Ceiling material Floor b
N Cutside wall material Outside wWall L
~ Inside wall material Inside Wwalll »
Roof material Floor b

Brawse. ..

H
e

Show time: table information

Figure 9: Changing over from Quick mode to Expert mode: selecting the constructions

VRVPro keeps the selected constructions, when changing back from Expert mode to Quick
mode.
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In addition to display a window to select the constructions, VRVPro also performs a check on
missing data when changing from Quick mode to Expert mode. Where possible, it uses default
values or default calculations to get initial data. At the end of the conversion, it displays a
window with the different conversion warning messages, as shown in Figure 10:

" Validation Errors

Warning: Conversion to expert mode: Building defaults must be filed in

Warning: Conversion to expert mode: Mo ground temperature function defined

Warning: Conversion to expert mode: Climate file needed for simulation

Warning: Conversion to expert mode: Design loads of room Room ROO2 changed into explicit amounts
Warning: Conversion to expert mode: Design loads of room Room ROQ3 changed into explicit amounts
Warning: Conversion to expert mode: Design loads of room Room ROQ4 changed into explicit amounts
Warning: Conversion to expert mode: Design loads of room Room ROOS changed into explicit amounts

Print ] [ Close |

Error fwarning messages

Figure 10: Changing over from Quick mode to Expert mode: conversion messages

It is important to check these messages and make sure the VRVPro assumptions are correct. The
first three messages in Figure 10 also mention missing settings, which are needed when you want
to perform a load calculation or temperature simulation.

Building, Floor and Room Properties

A room has many properties and you can set or change them at any time, by selecting the room
on a floor plan and edit it. However, this becomes cumbersome if changing a property must be
done for each individual room.

A more efﬁqent approach is defining Building Properties Mop Default Setings 3
default properties at the building or floor N Copy to [E"' Flrors ]
level and copying them all rooms or to the Copy ta rooms - Select default scitings
: .
rooms belonging to that floor. Figure 11 Clwedommeterl ] outsde el maters
illustrates how you can copy properties S oo s ettt
1 1 r indow material ] Model preselection
from the building to the floors and from a =
ﬂoor to its rooms. [ ceiling material [] Room heights
=
Adapt/do not adapt room heights
1 1 v
When you change any building property Floor Provertics | AT
and then close the "Building Properties" p P—————
WindOW, VRVPro will pop up a window to Copy to [ Window materia = [Joutside wall materizl
copy these defaults to the rooms and floors, A focons M
. . [] Door material [Iroof material
as shown at the top right of Figure 11. In i i
. . . . loor material onditioning settings
this window, it will check only the classes i Dlcsingneteral Elreon heghs
; .
of properties that were changed. Although Room Properties —
not necessary, you may check the other
classes as well. Figure 11: Setting room properties in a hierarchical way

When you change any floor property and then close the floor property window, VRVPro will pop
up a window to copy these defaults to the rooms, as shown at the bottom right of Figure 11. After
having changed some floor properties on a given floor, it is possible to restore the original
properties by getting them from the building properties.
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Although the building and floor properties are copied to the rooms, some building or floor
properties cannot be set in an individual room. Two examples are a door and a roof construction.
A door is between two rooms and a roof may cover all rooms of a floor. Setting the door
construction in one room would introduce a contradiction in another room (the one the door is
giving access to). So, it is not possible to set a door construction in a single room.

Another way to change a property in more than one Multiple select with Ctrl + mouse button
room at once is using the multiple select. Click in the
different rooms, while keeping the Ctrl button
pressed. Each click in a room will select it, as shown
in Figure 12.

Now release the Ctrl button and click the right mouse

button to bring up the edit command. Select it to open f

the room properties window. After you finished v

making the changes, VRVPro will only adapt the Selected fooms Right click to edit
room properties that were adapted and keep the other the properties

properties untouched.

Multiple select is also possible for walls, windows, Figure 12: Multiple room selection

doors, ventilation and air conditioning devices.

Help and Help Icons

As shown in Figure 13, the bottom of each VRVPro window contains a help bar, in which
appears a short explanation of the data entry field you have selected.

v Edit Building

hame Example | b, of floors I:I

Location || Unit Selection | Advanced | Conditioning | Construction | Actions | Centralized Contrallers
Default heights
Conditioned height

m 2,500 Ceiling height

] Foom height
Conditioned height

Ceiling height:
[Jeiing is conditioned

Default materials

Roof makerial Zeiling height is used for the caleulation of ducting.

By default, the ceiling of a room is considered unconditioned
and not taken inko account For cooling ar heating, You can B
change this and indicate that the ceiling is also part of the

onditioned space.

T TR e T
Floor material - i ol
Makerial | Window v |
Doors
Ground Foor material width x Height  m |0,830 2,030
= Ground Floor I W— Material |Window 3 |

Convection factors in W,/ m2K

Wertical wall - outside inside
Pitched roof - outside inside

[Jincrease with height

Ceiling - outside |23,D | inside |8,D @

|
Floor - outside |23,c| | inside |6,EI |

Online help line

* [ ok ] [ cancel |

Default height of False ceiling

Figure 13: Online help and help icons
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This one line help text also appears when you select a radio button (®), a checkmark ([4]), a
command button or a list.

As some fields need more explanation than a single line of text, they are preceded or followed by

a small blue question mark icon (). Clicking on it brings up a window containing more
elaborate explanations or some specific values and limits for that field to enter.

Specific values and limits are based on data found in ASHRAE Fundamentals Handbook, SI-
edition or on data prescribed by Daikin.

Using Drawing Templates

For the majority of projects to realize, there is a floor plan available in one or other form. This
may be in electronic form or on paper, which can be scanned to get it electronically.

Floor plans come in many forms and shapes. Some give many details, where others only show
the minimum information. AutoCAD floor plans may contain a large number of layers, each
containing specific information, where others contain all information in a few layers. Those
layers follow different naming conventions, making it difficult to find what content is in what
layer. Moreover, floor plans may have been drawn using different scales and may come in one
(large) AutoCAD file or several independent files.

To perform load calculations and temperature simulations, VRVPro not only needs floor plans
with correct distances and surfaces, but also with detailed definitions of constructions, such as
material layers in walls and the transmittance factor of windows. To combine the advantages of
having a floor plan in electronic form and creating a floor plan with the required properties,
VRVPro offers a number of very effective functions to draw over an existing floor plan (see
chapter 2, Drawing a Floor Plan).

A new VRVPro floor plan starts as a simple rectangle of 10m x 8m, over which you can place a
floor plan template, by selecting in from the floor edit window, as shown in Figure 14:

10

v Edit Floon

Marme Ground Ceiling height --- None ---

Fuoom height m 2,800 Roonn height Select,,,
o . Conditioned height

Ceiling height &) m 0,000

[ ceiling is conditioned

Bitmap files: *.bmp, *.jpg, *.jpeg
AutoCAD files: *.dxf, *.dwg

10

Figure 14: Loading a floor plan template
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Loading Bitmap Templates

The simplest to load, but also the most limited ones are bitmap templates. They have a fixed
resolution and zooming them in too much makes a drawing unreadable. However, if they were
created with an adequate resolution, they will serve their purpose.

When loading a bitmap drawing, a window comes up to show it and to define its scale, by
drawing a line of a given length on the bitmap, as shown in Figure 15:

Red line corresponds with

Draw a line of length 5m on the bitmap

Zoom in on the bitmap

Figure 15: Loading a bitmap template and setting its scale

By default, VRVPro proposes a line of 5Sm, but you can change it to any length. To actually draw

or adapt the line, proceed as follows:

e When the mouse cursor is at the starting point of the line, press the left mouse button. While
holding the left mouse button pressed, draw a line that corresponds with a known distance on
the floor plan. Release the left mouse button.

¢ [fyou move the mouse cursor outside the drawing area while drawing a line, the drawing will
be scrolled. So, the full drawing does not have to fit on the screen to define its scale.

e Once a line is drawn, you can move its start or end point. Select the start or end point with the
left mouse button. Move the point by dragging the mouse or using the arrow keys of the
keyboard.

As VRVPro measures distances between walls from the centerlines the walls, the scale line you
draw must start and end at wall centerlines, as shown in the detail of Figure 15. When closing the
window with the scaled bitmap template, VRVPro will display it as a template on its floor plan.
However, the floor plan template may not position exactly on the VRVPro floor plan. So, one last
action is synchronizing the origin point of the floor plan template with the reference corner on
the VRVPro floor plan.

By default, the VRVPro has its reference corner at the upper left of the floor plan. You can
change this by selecting any point on a floor plan wall and define it as the new reference corner.
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So, at any time, VRVPro knows the reference corner of its floor plan. However, this is not the
case for a loaded floor plan template. Its origin point may be anywhere on that bitmap drawing.

So, you have to define the origin of the bitmap drawing, by right clicking the mouse outside the
floor plan. This brings up the menu with floor commands, one of which is "Set Bitmap Origin",
as shown in Figure 16.

Select this command and click on the intended origin point on the bitmap drawing. VRVPro will
then align both that point with its reference corner and make sure the bitmap drawing is
positioned correctly.

Edit... . ..
Unknown template Rename Define the origin of
floor plan origin Measure Surface the template floor plan

Show Reference Corner /
Set Bitmap Crigin

Resek Bitmap Crigin

Known VRVPro
floor plan origin

Figure 16: Synchronizing the floor plan origins

Once the floor plans are adjusted, but even before, you can check if the scale you defined by
drawing that line (see Figure 15) is accurate enough by checking a known surface. To that
purpose, the menu with floor commands also contains the command "Measure Surface" (see
Figure 16).

After selecting this command you can click on the corner of a room and drag the mouse while
keeping the button pressed. A dashed rectangle will appear and will follow the mouse cursor until
you release the mouse button. At that moment, a small window will display the surface of that
rectangle.

Once you have loaded the floor plan template, correctly scaled and aligned it, you can start
drawing over it, as explained in the next chapter (see chapter 2, Drawing a Floor Plan).

Loading AutoCAD Templates

AutoCAD files contain vector drawings, which can be scaled at any value, and consist of a
number of layers, which can be switched off to hide particular parts of a drawing. The advantage
of a vector drawing it its flexibility, its disadvantage is the time needed to redraw all vectors. As
VRVPro floor plans also are vector drawings, using an AutoCAD drawing as a floor plan
template would considerably slow down VRVPro. For that reason, VRVPro converts an
AutoCAD drawing into a bitmap, after you have selected the required layers and defined the
scale to use.
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You load an AutoCAD drawing follows:

e Select and load an AutoCAD file in the same way as a bitmap file (see Figure 14).

e For AutoCAD files, VRVPro first brings up a window as in Figure 17, containing three
selection criteria: the required layout, the required layers and the required drawing:

#" Choose Layout

The drawing contains different layouts, Chaose the layout vou want ko use as averlay

Choose layout: |Mode| - I

Choose lavers ~
w0

| Sols_ Dalles

| MUR

/| 2-MOBIL

+| B-sanitaire Fin Layout selection
| men_alu

+| Men_porte

% PROJECTION

| Sanitaire <
w| Mur _bas

w| TEXT

| Men_metal
| SAMIMNDLUISA

Layer selection Drawing selection

w'| OMBRE YITRAGE
| Defpoints

| Escalier

| Structure

W texe

| PLAMNTE

| amenagement
/| 0000

| TEXTE

| CARP-TRT

| rew ol

W AXE

| Mobilier

| Evaruation 5-Sal
| Hachures

| &

Original size Step 1 - Select Area lStep 2 - Set Scale

527"34_4 Use the mouse to seleck the area of the drawing that you wank ko use as overlay, ¥ou can go directly ko Step 2 if you wankt to use the entire drawing,
Selected size Use the Ckrl key in combination with the mause wheel ta resize the drawing in Step 1.
GEFxI4

Choose the layers that must be shown

Figure 17: Selecting the required drawing from an AutoCAD file

- An AutoCAD drawing may contain several layout definitions, of which the first one is the
most commonly used. So, VRVPro selects this layout and you probably seldom will have
to change it.

- Some layers may show extra information, frames, tables or extra text. These are not
relevant for the use of the floor plan template in VRVPro. Checking them off will hide
these data from the AutoCAD file. Depending on the name conventions used or on the
information available from the creator of AutoCAD file, it may be easy or difficult to
decide what layers to select or to hide. Although it may take some time, reducing the
complexity of an AutoCAD drawing by hiding layers will result in a floor plan that is
easier to interpret for the purpose of dimensioning an air conditioning system.

- The actual drawing may be as tiny as shown in Figure 17, containing about 16 different
and detailed drawings in the rectangle at bottom left and four others in the rest of the
overview. It may also be an AutoCAD file containing only one drawing at a readable scale.
The first step is selecting the required drawing by clicking the mouse and dragging the
cursor while keeping the mouse button pressed down. VRVPro displays the actual
selection in a rectangle with a white background color and paints the remaining of the
drawing in dark gray.

e As soon as you have selected the drawing, VRVPro scales it up or down to a readable size and
displays the result in a second tab of the AutoCAD selection window, as shown in Figure 18.
VRVPro will convert this result into a bitmap, but first allows you to scale it up or down. The
larger the scale, the larger the bitmap. The maximum size of the bitmap is a drawing of 6000 x
6000 pixels, which is more than 120Mbyte. Selecting a proper scale will keep the bitmap
small enough to work swiftly and large enough to see all necessary details when zooming in
the result.
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In case the original selection was not satisfactory, you can always come back to the first
window and select the AutoCAD drawing again.

" Choose Laynut E IE”E]
The drawing contains different layouts, Choose the lavout you wank to use as overlay
Choose layaut | Model v|

Choose layers ~ fealal] K

L = = e Resulting area after

v 2

W] E.-,?J;’Da e B 13 x5 s 21 o b} 120 SeleCtiOn in Step’l

| 2-MOBIL

| B-sanitaire fin m

| men_alu

| Men_porke @ @ @ @ @ @ @

| PROJECTION

| Sanitaire "

#| Mur _bas

#| TERT

| Men_metal

| SANINDUSA B
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| Defpoints

| Escalier
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| texe

+| PLANTE

¥l oam e i 0

yyyyyy |

= 11 Fere] .

| rev sol 8 H
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+| Mobiliet i

o o 5-50l P 1ol the resulting area .

| Hachures Lt} ot &
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| COTATION > / E_‘

< | B /LL

— - = i A, =
Original size Step 1 - Select Areal_Step 2 - Set Scale )|
S e (s

825xE75 Scale - Stale + ]

Figure 18: Scaling the selection before conversion to bitmap

e After you close this window, VRVPro loads the bitmap representation of the AutoCAD
drawing, in which you have to draw a scale line as explained in section 1.6.1.

Using an Existing Floor Plan

By default, VRVPro assumes that a floor plan template is an imported bitmap or AutoCAD
drawing. However, it is also possible to use an existing floor as a floor plan template for a new
floor. This floor may be the previous floor (i.e. the floor lower than the current one) or the next
one (i.e. the floor higher than the current one).

To change the floor plan template from an imported drawing to ~ Editr overlay

the previous or next floor, click the file menu and select the SRy |
"Options" command. This brings up a window, containing the £ et floer
floor plan template setting at the bottom left (see Figure 19). © show bitmap

Figure 19: Setting the kind of floor
By changing this setting from "Show bitmap" (the VRVPro plan template

default) to "Show previous floor", VRVPro will show the walls
of the previous floor as a floor plan template for the current floor.

If the current floor were identical or at least very similar to the previous floor, it would be easier

to copy the floor. Note that the VRVPro copy function allows selecting what to copy from that
floor, as explained in the next chapter (see chapter 2, Drawing a Floor Plan).
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Drawing a Floor Plan

This chapter explains how to create a floor plan, using the simple floor plan template, shown in
Figure 15 and Figure 16. This floor plan template is also used in VRVPro training courses.

Starting a New Project

It takes a while to start up VRVPro, as it first loads its databases, after which it shows an empty
main window with a menu and a tool bar at the top. The very first time VRVPro starts, the title
bar also mentions "Quick", which stands for the Quick mode (see section 1.3). If you already
used VRVPro, it will start up in the mode you were last using it.

In case VRVPro is in the Expert mode, set it back to the Quick mode, by selecting the "Options"
command in the File menu. This brings up the options window, in which you select "Quick
selection mode" at its top.

To start a new project, either click on the icon "New" in the tool bar or select the command
"New" from the File menu, as shown in Figure 20:

¥ YRY Prp 5.0.0 - Quick - Central 6.%.0
File EBuiding Database dow  Help

N -== | @ unds @ reds | @ about..

If in Expert mode, change to
Quick mode first: File -> Options

¥ New Project

Company database
I (%) Default l

O Based on existing project Browse. ..

L OK J [ Cancel ]

Create a project using the defaulk company database

Figure 20: The VRVPro main window after clicking "New (project)"

VRVPro now displays the window with the company database to use (see section 1.2 for more
details). Select the default company database. This brings up the "Building Properties" window
(see also section 1.4), in which you have to enter several properties that will apply to the building
and to all rooms of that building.
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Figure 21 shows the "Building Properties" window in Quick mode, together with different

marked zones to enter properties:

e The zones marked in red are data that you have to enter or that you should at least check. In
addition to some obvious data such as the building (project) name and the number of floors,
the following data are important:

- Cooling and heating loads per m’. As this is the Quick mode, you have to enter the
required loads in each room. However, VRVPro may alleviate your task by using these
loads per m” to calculate initial values in each room.

- Ceiling height. If you use a rectangular ducting for the ventilation, it may be installed in a
false ceiling and some air conditioning devices can only be mounted in a false ceiling.

e The zones marked in blue you have to enter the properties once. The next time, VRVPro will
use the settings of the last time you were using it:

- In Quick mode, the location data are used to make the selection of ventilation devices.

- The model pre-selection defines the type of air conditioning devices that will be selected
by default.

¥ Edit Building

Properties | Qutdoor Models || Advanced | Centralized Controllers |

Location Conditioning
| Buiding name |Example |I Operation modes
‘ Nb. of floors 1 l (%) Heating and cooling
VRegion Europe v | \ () Cooling only
Design cenditions coolin Design cenditions heatin
Country |Belgum | < < = <
Ambient temperature o Ambient temperature o
Location |Ooshende v | 3 P
\ . Room temp. cooling DET *°C Room temp. heating DBT =C
Model preselection RH o ,?‘
Refri t
&mgeran |R410A hd | Design load total Wfm?2 | 150 Design load Wim2 |150
Outdoor unit Design load sensible Wim2 | 120
group VRV III 50Hz Ventilation
air-cooled family | Heat pump ) =
m3/h air per m2 (7]

water-cooled  family | Heat pump TIETEIIENS

w
W
Series | YRV III P COMPACT A4
W
W

— Conditioned height ~ m |2,800 W] ceiling height ]
N,
hination % |vRV o | I Ceiling height @ m [p,350 Room height
combination % 100w
[ ceiling is conditioned Conditioned height
Indoor unit
series |R4ID.-'-\ 3 | L |
family Default sizes
FR - Round flow cassette v Window WxH m (1,200 |D,SDD |
BS-box series |R4104 “ Window bottom m |Q,800
VAM series  |Fa ~ Door WxH m 0,830 2,030
VEM ZEries | GAY W Roof window WxH m | 1,000 1,000

[ ok [ Cancel ]

Figure 21: The building properties window in Quick mode

The other zones contain the default values that VRV Pro proposes.

Although you have to fill in these data when starting a new project, you can change them at any
time later, by selecting the command "Properties" from the building menu.

After you close this window, VRVPro will display a window as in Figure 11 (see section 1.4) to
copy the settings to the floors and the rooms. VRVPro then creates the first floor in the project
and displays the floor properties window, as shown in Figure 22, in which you have to enter the
floor name. The other data fields have been copied from the building properties. If needed, you
can overwrite them for this floor, as explained in 1.4.
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In this window, you can also load a floor plan template, by clicking the select button in the upper
right corner, as explained in detail in section 1.6.

Bitmap
Mame | Ceiling height II - None -
Room height Room height I Select, ..
e 'g)) " | Caonditioned height |

[ ceiling is conditioned

Indaoor Unik Overview | \
Show deviated capacities \ i
Marme  FCU . TmpC RQTC | TC R\SC SC TmpH RgHC HC  Room

©

Coming from the
building properties

Figure 22: The floor properties window in Quick mode

When closing the floor properties window without selecting a floor plan template, will display a
default 10m x 8m floor plan, together with a tool bar at the top and a list of floors with a
command bar at the left, as shown in Figure 23:

¥ YRY Pro 5.0.0 - Quick - Central 6.9.0 - [Ground] =3
WF\Ie Edit Bulding Datsbase wWindow Help - g x
) Mew.. [ open.. bl save @) Unds @ About...
T h mBOE AEBERE: sose@e € | F o 5
I Level 0 - Ground
@ Systems
T Tool bar

List of floors and
outdoor units

Buttons set editing mode

Building commands

[ Building Properties. ..

[ Building Perspective

[ Find Defirition. ..
[ validate. ..

Commands on selected floor

[ Floor Propetties. ..

Flaorplan

Floor Perspective

(
(
[ Hide Overlay Drawing
(

Delete Floor

n 1 2 3 4 S m - G0%,

Figure 23: Default floor plan (10m x 8m) with tool bar and floor command bar
At any moment in time, you can still load a floor plan template, by clicking with the right mouse
button outside the floor plan and by selecting the (floor) edit command to bring up the floor

properties window again (see Figure 22 and section 1.6).

With the default floor plan in place and possibly with a loaded floor plan template, you can start
creating the required floor plan.
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A Note About Drawing Modes

Drawing a floor plan is adding elements and correcting others. To perform them, a drawing
package can offer two different methods:
1. Modal drawing
In modal drawing, you first select the function (e.g. add a window to a wall) and then you
select the walls one by one. Each time you select a wall, a window will be added. To stop
adding windows, you have to switch back to selecting by using the select tool.
This method is excellent when you have to draw many identical elements, such as adding
windows to wall.

2. Modeless drawing
In modeless drawing, you first select an element (e.g. a wall), and then you select the required
function on it from a tools icon or a menu, after which you return to the selection mode. You
can only perform functions on selected elements.
This method is well suited when you have to perform several small corrections or changes.

By default, VRVPro starts in modal drawing by setting the checkmark "Buttons set editing
mode", at the left of the main window (see Figure 23). Figure 24 shows the differences in the
tool bar when selecting a modal or a modeless drawing mode.

Buttons set editing mode Modal drawing has a selection icon

(Mawnl sEERE: coaeme € & ™ s seE@ v

?B“tm“f’ et eE iy Mz Modeless drawing disables icons until you select an item to apply the icon to
A2 VY Ni ¥
CIwl s Exs: oo ema| | Js(- 7] ==+@ ~

Figure 24: The different drawing modes and the corresponding tool bar

Drawing the External Walls

After having loaded a floor plan template and properly aligned its origin with the floor plan
reference corner (see section 1.6), you get a result as shown in Figure 25:

Figure 25: Starting situation after having loaded and aligned a floor plan template
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Note that the vertical wall of the bitmap cuts the VRVPro wall at the top exactly in the middle.
This is not surprising, as the scale line in Figure 15 was set to Sm.

The next step is to move the corners of the initial floor plan to the outer boundaries of the floor
plan template, as shown in Figure 26:

Click on a corner and drag
it to the required position

Figure 26: Moving the outer corners

To move a point, click on a corner and, while keeping the mouse button pressed, drag it to the
required position. Figure 26 shows the result after having moved three corners. Note the rounded
glass wall at the right of the floor plan template has not yet considered yet, as VRVPro offers a
very elaborated function to draw circular arc walls (see section 2.7).

To place the external walls over those of the floor plan template, select the "insert corner" icon

(l ). With this function, you can click on a wall, which automatically inserts a corner point, and
drag that point to a required position. This is a quick method to place the external walls on the
contour of the floor plan template. Figure 27 shows the result of those actions.

45

Figure 27: Placing the external walls
However, moving a corner with the mouse may give inaccurate results, especially concerning the
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straightness and the length of the walls.

If a wall is not straight (vertical or horizontal), click on it with the right mouse button to display
the wall menu and select one of the commands at the bottom as shown in Figure 28 at the left. If
you want to correct a wall length, select the "Edit" command from the wall menu and adapt the
length, as shown in Figure 28 at the right.

¥ Edit Wall N =3
Marne \WALE |
Size
Mowe point 1 [Mowe poink 2

|®' p _u) p X
Edit... Action .
Rename [ Change length i |2J2E|E| |]-§>
Insert [ Imake hotizontal
Make Circle Arc.., [ make vertical
Make Horizontal - Mowve Left
Make Horizontal - Move Right Material
Make Vertical - Move Top ] air wall
Make Vertical - Move Bottom

[ Ok, | [ Cancel ]
Change the wall's length

Figure 28: Correcting wall straightness and length

Note that VRVPro displays the wall lengths, allowing you to check them with the floor plan
template. However, as explained in section 1.6.1 and in Figure 15, VRVPro measures walls
between their centerlines.

Rescaling a Floor

At the moment you load a floor plan template, you may have made an error while drawing the
scale line (see section 1.6 and Figure 15). Suppose that the scale line had to be 10m instead of
5m. So, you have to edit the bitmap scale, as shown in Figure 29:

wF Sat Bltmap Scale |- “ 8 |f'5_<|

Red line corresponds with { @ i) Zoom In Zoom Out
@ Adapt bitmap scale apt ﬂoorplan size  Draw a line of length 10m on the bitmap

T

" Edit Floor 3 Lo J [ conce )
Bitmap
MName Ground | Ceiling height ground floor training course VRV F
Room height m (2,800 Room height [Cselect.. | | Edit.. ]]
Ceiling height @ m |0,350 Conditioned height [m
[ ceiling is conditioned

Figure 29: Adapting the bitmap scale
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In the set bitmap window you enter the new length, that is 10m, and you select the "Adapt
bitmap scale" radio button. This will change the scale of the bitmap: the wall that was originally
5m long now becomes 10m long. The floor plan that you draw over the template will not change.
This gives a result as shown in Figure 30:

10m
< >

8,14

,231

Figure 30: The result after scaling the floor plan template bitmap

Note that after having scaled a floor plan template, the bitmap origin may shift, so that you may
have to align it again with your floor plan (see also Figure 16).

After having scaled the floor plan template bitmap, you may want to scale the floor plan itself
too, instead of moving and adapting the external walls. So, edit the bitmap again, but now you
have to scale the floor plan, as shown in Figure 31:

¥ Set Bitmap Scale EI[E”E
@&

v

¢ ' >
Red line corresponds with ‘D m (@ 1:2
() Adapt bitmap scale (+) Adapt floorplan size| Draw a line of length 5m on the bitmap

[ OK ] [ Cancel ]

Mumber of meter the drawn line piece corresponds with

Figure 31: Resizing the floor plan
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When scaling a floor plan, VRVPro uses the (floor plan template) bitmap length as a guideline.
In Figure 31, the red line on the bitmap is still 10m. When you select the "Adapt floor plan size"
radio button you have to enter Sm to let VRVPro scale up a 5m line (on a floor plan) to the
required 10m (on the bitmap). Figure 32 shows the result of this rescaling.

All floor plan lengths are
now doubled in size

Figure 32: Floor plan template and floor plan after rescaling

Rescaling a floor plan is only possible if it does not yet contain windows and doors (see section
2.6). So, you should detect and correct scaling problems as soon as possible.

Drawing Internal Walls

To draw an internal wall, you need a corner point to start from. You can insert a corner point in
the middle of a wall by selecting it. Then you either select the "Insert" command from the wall
menu (see Figure 28 at the left) or you press the Insert (Ins) key. Figure 33 shows how to draw an
internal wall with several intermediate corner points:

5

End point

3,14

Intermediate points

Starting point

45

Figure 33: Drawing an internal wall with several intermediate corner points
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To do that, proceed as follows:

e Click with the mouse on the starting point and, while keeping the mouse pressed, move the
mouse to the first intermediate point. Now release the mouse. This inserts an intermediate
corner point.

e Click on that point, move the mouse to the next intermediate, while keeping the mouse
pressed and release the mouse. This inserts a new intermediate corner point.

e Repeat that process until you reach the end point. This may be an existing corner point or a
wall. In case it is a wall, the end point will be inserted when you reach the wall and release the
mouse. You have reached the wall if it becomes selected.

The resulting intermediate corner points simplify the drawing of the remaining walls: click on an
intermediate corner point and while keeping the mouse button pressed, move the mouse to the
opposite wall (in this example). Figure 34 shows the final result. As for the external walls, you
may need to adapt the wall length or straightness, if necessary.

45

Figure 34: Completing the internal walls

Adding Windows and Doors

Windows and doors are only important if you are performing load calculations or temperature
simulations, which you can do in Expert mode. In Quick mode, windows and doors are only
decorations, making a floor plan more realistic and producing a nicer three-dimensional view
(see section 2.9).

To place windows, select the corresponding drawing tool and click on each wall where you want
a window. Each window will have a width, height and distance from the floor, as defined in the
building or floor properties (see section 1.4), whatever you did last.

However, some windows on the floor may differ from these default values and you will have to

edit the window as follows:

e Select the select tool, as explained in section 2.2 and shown in Figure 24.

e Now click on the window with the right mouse button and select the "Edit" command from
the menu that appears.

o This brings up the window to edit a window or a door, as shown in Figure 35.

17 May 2010 Page 22



P DAIKIN Drawing a Floor Plan

dit DoorAiindo I
Mame WINLS

Size and Material |
Size 1y
[CIFills the entire wall

2 Bottom m 0,300 A
Heigh m 0,500 /
ﬁ? width 2,000 j ‘271?3'

Distance m (1,400

[ Ok, | [ Cancel ]

Mame of the decoration

Figure 35: The window editing a window or a door

The window to adapt is on a wall of 3.4m. When changing its width, you may also have to
change its distance from the corner point displayed in the window. In the example in Figure 35,
the window width has been adapted from the default width of 1.2m to 2.0m. To keep the window
at the left, the distance from the corner point O (the right end of the wall) also must be changed to
1.4m (as 2.0m window + 1.4m distance = 3.4m wall length).

At the top of the window in Figure 35, a checkmark appears. Checking it will change the
window such that it will take the whole wall. Such a window can take the whole wall width, but
also its height. You can set the latter with a second checkmark, as shown in Figure 36:

o - )
w Edit Door/Window r@

Mame

Size and Material |

Size
i Fills the entire wall
Fills the entire height

[T+

[ ]

R [ Ok, | [ Cancel
Marme of the decaration
o

Figure 36: Creating a glass wall

VRVPro uses the same editing window for doors. However, it displays a more elaborate menu
when you right-click a door. In fact, a door has a fixed side (the side that is attached to the wall)
and a direction side (how do you open the door). When you place a door, VRVPro uses a default
fixed side and direction, which you can change using one of the menu commands, visualized in.
Figure 37.
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Original door Swap fixed side
e 4 b
X : ;k : : Swap direction Swap fixed side

& direction

I Fixed side ” Direction I

Figure 37: Changing the fixed side and direction of a door

After having entered all windows and doors, the floor plan will look as in Figure 38. As
explained at the beginning of this section, windows and doors are only important in Expert

mode.
Figure 38: The floor plan with windows and doors
27 Drawing Circular Arc Walls
The circular arc wall to draw is one with full glass walls and consisting of 10 segments, as shown
in Figure 39 at the right:

14 14 A5

Murmber of segments |10

14
F A
Make segments in \
] 231
B

(*)side & (side B

Distance from circle center to wall

:

H Cistance in the direction of |
(*)side & (side B
I[ Replicate windows and doors ]’

Radius 2,115m
Segment length  0,662m

[ ol | [ Cancel

Replicate all windows and doors that fit on the new walls

Figure 39: Defining a circular arc wall
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Before creating that wall, place a window on the vertical wall, make it a full glass wall, right
click on it to get the menu and select the "Make Circle Arc" command. This brings up a window
as shown in Figure 39, offering several settings to create different kinds of circular arcs. The
floor plan template shows a circular arc with 10 segments. So, only marked settings in Figure 39
are necessary to create the required circular arc.

The two remaining settings are (see also Figure 40):
1. You can decide for an outbound (convex) or inbound (concave) oriented arc.
2. The center of radius may be on the vertical wall, before the wall or after the wall.

The graphical representation in the right part of the edit window in Figure 39 changes
instantaneously when you change any of the settings in its left part.

¢

5 segments in part A 5 segments in part B Center at 2m from wall  Center at 2m from wall
(convex arc) (concave arc) Center in part A Center in part B

Figure 40: Visualization of different kinds of circular arcs

The creation of the circular arc concludes the drawing of the floor plan, as shown in Figure 41.

= 02
= e
Nt

\
/
/,
/ 0662

1435 552 R

Figure 41: The floor plan after finishing the drawing

Defining the Room Properties

The floor plan template is no longer necessary now and may be hidden, by clicking the command
"Hide Overlay Drawing", at the left of the main window (see also Figure 23). Figure 42 shows
the floor plan without the floor plan template. The "Hide Overlay Drawing" command has now
changed into a "Show Overlay Drawing" command.
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Figure 42: The floor plan after having hidden the floor plan template

The rooms have a gray color, which indicates that they are conditioned rooms (for color settings,
see section 2.10.6). To see the properties of a room, click on it with the right mouse button and
select the "Edit" command. This brings up a window as shown in Figure 43:

" Edit Room

Marme

Room height

Ceiling height @ m |0,350

(= )

m |z,800

[ ceiling is conditioned

Design data for ventilation

() Use wolume
() Use surface

(%) Explicit air amounts

Supply air

Extract air

Conditioning type

m3fh |0

m#h |0

[ Room is conditioned ]

Operation modes

(%) Heating and coaling
() Cooling only

L Ceiling height

Room height
Conditioned height

Material
[ air Floar

[ air ceiling

Design data for cooling and heating
(O Explicit load amounts
Cooling

R.oom Eemperature DBT  °C 24,0

RH % 50 |

Total load design [ W

Available

Available

.

Sensible load design W
Heating
R.oom Eemperature DBT  °C 20,0

Design load [ W

Available capacity W

X

Ok

| [ Cancel

]

Mame of the room

Figure 43: Room properties of a conditioned space

When a room is a conditioned space, you can define its operation modes and set the design data
for cooling and heating. As you filled in load data per m” in the building properties (see Figure
21), VRVPro calculated the load for the selected room (see the marked areas at the right). You
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cannot change them, except if you change the "Use surface" selection into the "Explicit load
amounts" selection. Note that these calculated loads are a VRVPro supported function. However,
if you get calculated loads from an engineering company, please make sure to enter these values
instead of the VRVPro values derived from a room surface.

A room also has a name. By default, VRVPro gives every room a numbered name. In Figure 43,
the room name is "ROOS5", but you can change it into "Conference Room", for instance.

In this floor plan, the corridor should be an unconditioned space. Edit that room and uncheck the
"Room is conditioned" checkmark., as shown in Figure 44:

¥ Edit Room g|

Name ROO4
Room height m 2,500 . Ceiling height
. X Raar height

(it et © m 0,350 Conditioned height

[ ceiling is conditioned

Design data for ventilation Material
() Use wolume [ air Floar
() Use surface [ air ceiing

(%) Explicit air amounts
Supply air m3fh |0
Extract air m#h |0

Conditioning type
[|:| Room is conditioned ]

[ Ok | [ Cancel

Check if the room is conditioned

Figure 44: Defining a room as an unconditioned space

VRVPro displays an unconditioned space differently from the conditioned spaces, as shown in
Figure 45. This concludes the drawing of the floor plan. It is now ready for the selection of air

conditioning devices.

1435 0662

Figure 45: The floor plan with the corridor as an unconditioned space
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Three-dimensional Views

If DirectX has been installed on your computer, VRVPro produces a Direct X perspective view,
if you click the "Floor Perspective" command at the left of the screen, as shown in Figure 46:

- E Front view

Top view

v Front view

< 0 | & [#] Top view

Figure 46: The Direct X perspective view of the floor plan

This is a true perspective (with a point at infinity), in which the walls have a calculated thickness
using the same scale as for the rooms. It also contains buttons the walk around the building and
to zoom in or out. The small pictures at the right (front view and top view) show your position to
from which you are looking at the building.

A perspective view also contains a light source at the front of the building. When you walk up to
the back of the building, you will notice that the walls have a darker color, as shown in Figure
47:

Front side ' _ Back side

Figure 47: Effect of the light source varies depending on the position of the viewer

If there is no DirectX software, VRVPro automatically switches to its classic orthogonal view, as
shown Figure 48:
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Figure 48: The classical perspective view of the floor plan

In an orthogonal view the walls keep their length, whereas a perspective view is a more realistic
3D view by changing the lengths in function of the position of the viewer.

You can also change explicitly from a DirectX perspective = Ferspective .
view to an orthogonal view and vice versa. Click the File menu (et 2 Gl

and select the "Options" command. This brings up a window, :DTDTEI alng'e 30

containing the perspective setting in the middle at the right, as "~ 4

shown in Figure 49. Figure 49: Setting the perspective
view

If a project contains more than one floor, you can also get a
building perspective, by clicking the Building menu and selecting the "Perspective" command.
This places all floors above each other and displays a perspective view of the whole building.

Extra Commands

Adding Room Labels

By selecting a room label ) from the tool bar and clicking in a room, VRVPro will display a
label containing the room name only, as shown in Figure 50 at the left:

5

ke e e
Suface: FA1m?
] Wolme: 11091m3 ]

Edit Room Label FS__<|

Label contents Special symbols

< Conditioning kype (%7
< Timne table {38

< Room narne (%0} |
]
< Airflow (330 |
]
]

< Cool load (%1}
= Heat load (362}

[ )
[ J
[ J
[ < Surface (%30 J
[ J
[ J

)

Room name: °.-"oD|
Surface: %3
Volume: %4

(
(
(
(

< Cooling charges (%a)

< Selection criteria (%b)
< Comfort exchange (%ec) |

[ Percentaqe sian (%% |

Sample < Wolume (%)

< Floor material (%5}

= Ceiling material (%61

Type Ctrl-Enter = MNew line

[ Ok | [ Cancel

Room name: Roomm
Surface: 32,00m2
Wolume: 80,00m?

1 {21

Contents of the room label, including special symbols
| | | | | | | |

Bl

Figure 50: Defining the content of a room label

17 May 2010 Page 29



¥ DAIKIN Drawing a Floor Plan

However, a room label may contain much more information, even calculated values, such as the
room surface and volume, but also the required cool and heat load. There are two ways to change
the content of a room label:

1. Local change

This is a change of the content of the selected labels. You can multiple select room labels in

the same way as room (see Figure 12). After selection, right click to get the room label menu

and select the "Edit" command. This brings up a window as shown in Figure 50 at the right. It
contains three parts:

a. The part to enter the required room label contents, at the top left of the window. This may
be free text or parameters representing a calculated value. A parameter consists of the
percent sign (%) followed by a number or letter. To enter an extra line, type Ctrl + Enter.

b. The part containing command buttons to enter specific parameters, at the top right of the
window. Note that you also may enter a parameter by typing it.

c. The part at the bottom left of the window giving an example of how the room label would
look like.

The room label in Figure 50 shows the room name, its surface and its volume. To make the

result easier to read, each parameter has been preceded by a short title.

2. Global setting

A global setting defines the contents of all next room labels that you will place on the floor

plan. This setting is in the Options window. To get it, click on the File menu, then on the

"Options" command and click on the "Symbols" tab. This gives the window as shown in

Figure 51 at the left. Click on the "Default Contents" command to get the same window as in

Figure 50 to define the contents of a room label. The label contents at the right in Figure 51

only contains the parameter "%0", standing for the room name.

=
¥ Options Edit Room Label
Prices Reparts Distribukar License Label contents Special symbols
Floorplan Editor Floorplan Colors Diagrams Symbols Units 0] ( < Room nanne (%0) ] [« Conditioning tvpe (%71 |
Obstacles Floors ( < Cool load (%13 ) [ < Time kable (%:8) |
width m 1,000 \width m [g,000 ( < Heat load (%2) ) [ < Airflow (%3) ]
J )
[ < Surface (%30 ] [ < Cooling charaes (%a) ]
Length m {1,000 Length m | 10,000 sample = = =
» ( < Yolume (%4) ) [_= Selection criteria (%:b) |
Height m
& 2,800 , Room [« Floor material %5y ] [« Comfort exchange (%c) |
Indoor units walls (quick mode) < Ceiling material (%6] ] [« Percentans sign (%%) ]
[C1show unit operation space Thickness autside walls  m 0,300 Type Ctrl-Enter = hew line
[CIshaw unit service space Thickness inside wall: — m 0,150
[ Default Appearance. . ] I DeFault Contente... Conkents of the room label, including special symbols
Edit the default contents of room labels

Figure 51: Defining the content of all next room labels

Clicking the "Default Appearance" command (see Figure 51 at the left) brings up a window to
define the font size and the colors of the label, as shown in Figure 52. This window contains an
extra command to copy these settings to all the (existing) room labels in the floor plan.

As for the content of a room label, it is also possible to change the font and label colors locally

for the selected labels, by selecting the command "Appearance" from the men appearing by right
clicking the selected labels.
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Figure 52: Defining the font size and colors of a room label

Figure 53 shows the floor plan with different labels. The conditioned rooms show the room
name, the required cool load (total load and sensible load) and required heat load. The label in
the corridor uses a different color and shows its room name and surface. The room labels in the
smaller rooms only display the room name.

Hame: Confemmoe
Cral lnad: A7E3N [ 5342
He bnard: B34C0Y

3,14

Hame: Techrcal Room
Croal o &30 LAY
Hed ol ELAW

Coal lnad: A740 [ 590

Figure 53: The floor plan with different room labels

2.10.2 Adding Obstacles

Suppose a room contains pillars, columns or large cabinets. These are obstacles you can add

using the obstacle icon (E). Editing an obstacle brings up a window as in Figure 54:

17 May 2010

# Edit Obsiacle X

Mame Cahinet|

Size

[CJrounded []50lid

Depth m 1,000

Width m 1,000

Height m 2,500

[ Ok | [ Canicel ]
Mame of the obstacle

Figure 54: Defining an obstacle
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An obstacle has dimensions and can be square or round. In Expert mode, it is also important to
know whether the obstacle is hollow or solid. VRVPro displays a solid obstacle in white, while a
hollow one has a transparent color. Figure 55 displays the floor plan with for column obstacles
and one cabinet obstacle in room Conference.

5

Hame: Confemmos
Tl b 47530 f 534N
Hedf, loaxd: 53429V

+ + 0662
14 F
\"“‘x\
(552
Hame: Receptio:
Cral lnrd: 15340 1 15300
Heat, el 15306 /
Hame: Wieet; g 2 /
Conal bt 70 ¢ 5o [l Conl lat: 4390 7 612 anfie= 4
Het, nxd: 530 Hea bl ELAW pt-3
T
o 1]
TE 13 1435 g2

Figure 55: The floor plan containing different obstacles

2.10.3 Finding a Definition

Even before adding the air conditioning devices, a large floor plan contains a considerable
amount of elements, each having their name. To find for instance a room, a device or any kind of
element, VRVPro offers a search function. Click on the Building menu and select the "Find
Definition" command to activate it. This brings up a window as shown in Figure 56, in which
you select the kind of element to look up (e.g. a room) and from the list that appears, you select
the required element (e.g. the room "Meeting 1").

5

¥ Find Definition |:|@@

| Room A I

Definitions

Roomn Conference ”~
Fioom Meeting 1
Room Meeting 2
Roormn Office 1
Roormn Office 2 0gaz
B} | Room Office 3

Roormn Office 4

Room Reception

Room Restaurant A

Hame: Confemnce
Cral lnaxd: 4753 [ 5342
Hedl, nad: 53429

3,14

[ OF ] [ Cancel

Definitions of the selected type

Hame: Technecal Roam
ol b, 4NV § EL l Qffiee 4

Hame: Metimg 2
Ol bad: 47200 f S350
Het s S35

Hed, load: LAY

1 13 1435 0652

Figure 56: The find definition window and its selection action in the floor plan

VRVPro loads the floor plan in which the element appears, displays that floor plan and selects
the element found, as shown in Figure 56.
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Editor Palette

As explained in the previous section, it may become difficult to find elements in a large and
complex floor plan. A floor plan equally quickly becomes filled with (extra) information, making
it difficult to see the original floor plan with its rooms and walls. For that reason the VRVPro
Windows menu contains the "Editor Palette" command. Selecting it brings up a window as
shown in Figure 57 at the right, in which you can uncheck all elements that you temporarily want
to hide.

(%) Show selected
() Shows all () Show none

Symbols
Obstacles
Indoor units Shiow name
Outdoor units Showe name
BS-boxes Show name
YAMs Show name
Headersfigints  [] Show name
Roof windows Showe name:
Roof ling;

[_Luwall lenatty

Room corners

Piping,/ducting

Piping [ 5how diameter
Ducting Show diameter
Drain pipes [ ] Show diametsr

Figure 57: Using the editor palette to show or hide elements or their name

In Figure 57, the names of the obstacles have been hidden, together with the room labels and the
wall lengths. This immediately improves the general overview of the floor plan.

Note that VRVPro stores these settings on your computer and not in the project file. So, you get
the same settings if you open different project files.

Adding a Wind Rose

The orientation of a building may differ from No"rth. In that case, it is interesting to put a wind
rose on the floor plan, using the wind rose icon (¥s%). When you put a wind rose on a floor plan,
VRVPro will put it on all existing floors of the building at exact the same position. After that,
you can move the different wind roses independent from each other.

Editing a wind rose brings up a window as in Figure 58. In addition of placing a wind rose, you
can also enlarge it by selecting it and by pulling one of the little black selection rectangles.

W' Edit Wind Rose

Move the bullet or Orientation
enter an orientation

2O\

W

Wind rose on

Morth D
the floor plan arth’ |135 g

[ K ] [ Caniel

Commit changes and close windaw

Figure 58: Defining a wind rose
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2.10.6 Floor Plan Settings

VRVPro offers a few settings for the floor plan in its Options window. Open it by clicking the
File menu and selecting the "Options" command as shown in Figure 59:

Floorplan Editor | Floorplan Colors || Diagrams | Symbols || Units | Reports | Distributor License

(%) QUICK selection mode () EXPERT selection mode

Editor Ask user to save

[Juse grid Grid size 4 After 10 : minutes
Show grid

[ show gri T

Confirm delete MNumber of actions to Undo {10 |+

Buttons set editing mode

Perspective
Horizontal fvertical drawing

() Advanced () Classic
Only create walls at existing corners

Horizontal angle a0
Editor overlay Vertical angle 45
() Show previous floor

Default scal
(7 Show next floor ault scale

@® 50 % v
(%) Show bitmap

) Other

Adapt All
Restore Defaults [ Ok | [ Cancel ]

Use the floorplan editor in quick selection mode

Figure 59: The floor plan settings in the Options window

Some of these settings have been explained in other sections (see Figure 19 in section 1.6.3 and
Figure 49 in section 2.9). So, this section describes the remaining settings:
e Editor Settings change the behavior of the floor plan editor while you are drawing:

- A grid defines "gravity" points, used when drawing walls, pipes (see chapter 3, Selecting
Air Conditioning Devices) or ducts (see chapter 4, Designing a Ventilation Strategy).
Instead of drawing a smooth line, a line point is "attracted" to the closest grid point. "Use
grid" activates the grid and "Show grid" displays it as in Figure 60:

Figure 60: Using different grid settings
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- When checking "Confirm delete", VRVPro will display a confirmation message each time
you delete an item from the floor plan.

- The "Buttons set editing mode" has been explained in section 2.2, Figure 24

- You can overrule the "Horizontal/Vertical drawing" setting by keeping the Alt key pressed
while drawing a wall, a pipe or a duct (see also section 3.2.2 for a practical example of this
function).

- When unchecked, the "Only create walls at existing corners" setting allows drawing walls
from the position where you clicked the wall. VRVPro automatically inserts a corner point
and allows you to draw from there. Although this function reduces the number of user
actions (as it is no longer necessary to insert a point first), it also is a source of many
problems for inexperienced users, such as inserted a large amount of (unexpected) points
or creating "invisible" rooms. Before using this function, make sure you understand its
operation. 1t is a good idea to try it on an example project first, before using it on real
project files.

e Save Settings

After 10 minutes (by default), VRVPro will display a blinking icon (see Figure 61) to show

you it is time to save your project. This icon disappears after you saved the project and will

reappear again 10 minutes later. You disable this function by entering "0 minutes".

) Mew... [ Open.. [ save| @ @ Undo @ Redo | @) About...

Figure 61: Save request from VRVPro

e Undo Settings
VRVPro supports a maximum of 10 undo actions. This is also the default setting. However,
you may reduce this number, if necessary.

e Scale Settings
When opening a project and displaying a floor plan, VRVPro will draw it using a default scale
(50%). At any time, you may change this scale and enforce it on all open floor plans, by
pressing the "Adapt all" command button.

2.10.7 Validating the Floor Plan

The Building menu contains the "Validate" command, allowing you to check the floor plan for
possible errors. VRVPro. This command first will show a small window in which you can set the
maximum number of errors and warnings to detect during the validation. When clicking the OK
button of that window, the actual validation starts. At the end of this process, VRVPro displays
the validation errors window, as shown in Figure 62

w Yalidation Errors g@§|

Errar: Mo indoor unit placed in conditioned room Room Meesting 1
Error: Mo indoor unit placed in conditioned roorm Room Conference
Error: Mo indoor unit placed in conditioned room Room Mesting 2
Erraor: Mo indoor unit placed in conditioned roorm Roorm Technical Room
Errar: Mo indoor unit placed in conditioned room Room Office 4

Errar: Mo indoor unit placed in conditioned room Room Reception
Ertor: Mo indoor unit placed in conditioned room Roorm Office 3

Error: Mo indoor unit placed in conditioned room Roorm Office 2

Error: Mo indoor unit placed in conditioned room Roorm Office 1

Errar: Mo indoor unit placed in conditioned room Room Restaurant

[ Print ] [ cose |

Error/warning messages

Figure 62: The result of the validation of the current floor plan
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When double-clicking a validation message, VRVPro will load the floor plan containing the the
element referring to in the message and select that element. This function is similar to the find
definition function, described in section 2.10.3.

VRVPro is mainly a selection, analysis and simulation tool. So, it considers conditioned rooms
without any air conditioning devices as errors, as you can see in Figure 62. Validation and user
controlled validations are much more important in Expert mode.

Copying a Floor

A building may consist of several floors, each with an identical or at least a similar layout.
Instead of drawing these floors starting from a standard rectangular floor plan, it is easier to
create a new floor by copying it from an existing floor.

The first step is changing the number of floors in the building properties window (see Figure 22).
This creates a new level in the tree view at the left. Click on the level to open a window as shown
in Figure 63, to create a floor by copying it from an existing floor or by creating a default
rectangle:

wh Create Floor

Floor plan does not yet exist
- ! Available floors

Level 0 - Ground

Create options

() Create with default size

() Copy from other floor [ Al On ] [ All OFf ]
Inside walls Windows and doors
Shafts
Obstades Room labels
VAM devices Ducting
Cutdoor units Indoor units and BS-boxes
Drain pipes Headers fjoints and piping

[ Ok, ] [ Cancel ]

Already defined floorplans

Figure 63: Copying a floor

When copying a floor from an existing floor, you can select the elements you want to copy and

then select the floor from which you want to copy. When deselecting elements, VRVPro makes

sure the copied floor is still a valid floor plan:

e When deselecting the VAM devices, VRVPro also deselects the ducting.

e When deselecting the indoor units and BS-boxes, VRVPro also deselects the drain pipes, the
piping and the header/joints.

Color Definitions

VRVPro uses quite a number of colors, organized in two color schemes: one for the elements on
a floor plan and one for elements in piping and wiring diagrams. You can change all these colors
in the Options window by clicking File menu, selecting the "Opftions" command and either
clicking the "Floor plan colors" or "Diagrams" tab, as shown in Figure 64.

To change a color, click on the colored square to bring up a color selection window (see also
Figure 52 at the right). To change a line style, select it from the available styles in the list boxes.

Note the "Restore Defaults" command button at the bottom left of the Options window, allowing
you to restore the initial default settings.
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Figure 64: The VRVPro color setting schemes

Licensing

Without a VRVPro license, you will be able to use VRVPro for a maximum of 30 days. You will
need a license to be able to use it for a longer period. To get a license, click the File menu and
select the "Licensing" command. This brings up a window as shown in Figure 65.

To request a license, fill in you name, company and e-mail in the corresponding fields, then click
the "Make Request" command. This produces a request string, as shown in the part containing
the blue text. You now save this string by clicking the "Save Request' command, with which you
save this string into a text file.

You then send this file per e-mail to the email address mentioned. Please make sure to fill in the
subject of your e-mail (e.g. "VRVPro license request"). After a while you will receive an email
with the reply string.

Start VRVPro, select the "Licensing" command again and click the "Read Reply" command in
the licensing window. Select the file that has been sent to you. Finally click the "Analyze Reply"
command. This will replace the status from "Unlicensed version" into a validity period, which is
typically one year.

" License Administration

License
User Wa4aimhu
Skatus Unlicensed version 4— 365 day(s) unkil license expires
( Name |Daikin User |
Company  |Daikin Affiliste
LE-mail Daikin u@DaikinEurope ey
Request BAEEOE0 2050205 CAEEN 000020602 0E1EIFAEFIFIDEDOASEENE 205 0 20 §LAFFID0FLCAEFOFCE
OFALROIATIET $DAT $ 16 L ARAFESEEGED 20502040 $LFEAEEEN 050 20 $EFLFLE 0 JLA0ET # 0FLE
ADO70Z1F

Reply

- - - v

N/
[ Make Request ] [ Save Request, .. ] Send your requests ko

selectionprogramsi@daikineurope, com
Read Reply...

Make sure you are using the latest version of this application. Please check

Extranet first

Close

Request string to be sent ta the program supplier

Figure 65: The licensing window
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Selecting Air Conditioning Devices

This chapter explains how to dimension an air-conditioning system on a floor plan, how to
design the piping (both refrigerant and drain piping) and what information you get from the
diagrams. Before you can start dimensioning the devices, you must be sure that each conditioned
room has a load filled in. You can do this by filling in the data manually, by defining a required
load per m? or by performing a load calculation. The first two methods are explained in chapter 2
(see Figure 21 and Figure 43), the last one is explained in chapter 5, Performing a Load
Calculation.

Selecting Indoor Units

To place an indoor unit in a room, select the indoor unit icon (ﬁl.) and click in the room at the
position you want to place it. VRVPro will now select an indoor unit from the family you
selected in the building properties (see Figure 21). This indoor unit also covers the loads you
entered manually (explicit loads) or calculated through the requirements per m2 and also defined
in the building properties. The indoor unit in the "Conference" room in Figure 66 is a model 80
round flow indoor unit. The room edit window now contains the available capacities, next to the
required loads.

¥ Edit Room @
Mame Conference|
Room height mo|z,800 Ceiling height
N . _ Room height:
Ceiling height @' m |0,350 Conditioned height
[ ¢eiing is conditioned
Design data for ventilation Material
(O Use valume [ air Floar
O Use surface [ air ceiing

Explicit ai 1§
©Expliic ir amounts Design data for cooling and heating

Supply air m#fh |0 (O Explicit lnad amounts () Use surface
Extract air m3/h |0 Cooling
Err g e Room temperature DET °C 24,0
[“]Room is conditioned RH % |50
Operation modes (%) Heating and cocling Tatal load design W Available W 7785
() Cooling anly [Sensible load design W Avalable W 5850 ]
Heating
Room temperakure DET °C |z0,0
Design load W
Available capacity W 8033

[ OK | [ Caniel ]

Mame of the room

Figure 66: Placing an indoor unit in a room and covering the required loads

As the indoor unit is not yet connected to an outdoor unit, VRVPro uses the indoor unit
capacities without taking corrections into account for piping lengths. So, the capacity results for
now may be slightly larger than in the final solution.

Within a given family, VRVPro may not find an indoor unit that covers the loads in a room. In

that case, it is not possible to show a model and VRVPro only displays the indoor unit name, as

shown in Figure 67. You now have two options:

1. As some indoor unit families contain more models than other, changing the family may give a
result. This is only conceivable if the family of the indoor unit is not important.

2. Adding more than one indoor unit in a room, until the indoor units cover the loads. This is
probably the best solution. To do that, you have to keep placing indoor units in the room, until
all indoor units get a model.
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Figure 67: One indoor unit cannot cover the loads in the "Conference" room

You may also consider placing more than one indoor unit in a room to have a coverage that
comes closer to the loads. In Figure 68, two model 32 indoor units deliver a capacity that comes
closer to the loads than with one model 80 indoor unit as shown in Figure 66.

¥ Edit Room

(%) Explicit air amounts

Mame Conference]
Room height m |z,300 tht
N ) _ Foom height
Ceiling height @) m 0,350 Conditioned height
[ eiing is conditioned
Design data for ventilation Material
O Use volume [ air Floor
() Use surface [ air ceiling

Design data for cooling and heating

Supply air m#fh |a (O Explicit load amounts (&) Use surface
Extrack air mith o Cooling
ET T e Room temperature DBT  *C 24,0
Room is conditioned RH % |50
Operation modes (%) Heating and cooling [Total load design i Avalable W G0EZ ]
() Cooling anly Sensible load design W Avalable W 5137
Heating
Room kemperature DET  “C |zn,0
Design load W
Available capacity W BETE

[ Ok | [ Canicel ]

Mame of the room

Figure 68: Using several indoor units to have a better load coverage and capacity distribution

VRVPro selects indoor units if they cover all loads that you have specified. If you set the sensible
cool load to zero in Figure 68, VRVPro makes sure the indoor units only cover the total cool load
and the heat load.

VRVPro also selects the smallest indoor units that cover the specified loads. If a room contains

more than one indoor unit, VRVPro proceeds as follows:

¢ Divide the loads of the room by the number of indoor units in the room.

e Select the first indoor unit that covers these divided load values.

o The loads of the room are now reduced by the capacities covered by the first indoor unit and
divided by the number of indoor units less 1 in the room. The process now repeats for the next
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indoor unit. This results in a selection of indoor units that covers the loads in a closest possible
way.

The situation becomes a bit more complicated if a room contains indoor units that are served by

different outdoor units. Suppose a room contains 5 indoor units, 2 of which are served by

outdoor unit A and the three other indoor units by outdoor unit B. VRVPro then uses the

following selection strategy:

e Divide the room loads by 5 (the number of indoor units).

e Create two groups of indoor units: a group of 2 having to cover 2/5 of the loads and the other
3/5 of the loads.

e Select the indoor units of the first group as if the room only contains those two indoor units,
but with loads that are 2/5 of the room.

e Select the indoor units of the second group as if the room only contains those three indoor
units, but with loads that are 3/5 of the room.

e The extra capacity that would be available in the first group has no influence on the selection
in the second group and vice versa.

The number of indoor units in a family is limited and the steps between indoor unit models may
differ. VRVPro selects a larger model if the current model does not cover the loads, even if there
is only a shortage of 1Watt. As the next model may be considerably larger, it would be interesting
if VRVPro would keep the smaller model.

You can do this by defining a deviation percentage, which defines how much the capacities of
the indoor unit may deviate from 100% coverage. In Figure 69 the deviation percentages have
been set to -5%. This means that an indoor unit model remains selected if it covers at least 95%
of the loads instead of at least 100%.

¥® Edit Building

Properties C.Jutcjoor.l't"lot.:le-lsi Advanced E_éentralizer;l Controllers |

(Cooling capacity deviation )
-10% -5% 0%

Sensible capacity [ = J_
-10% -5% 0%

Total capadity [ J

Heating capacity deviation

-10% -5% 0%
Heating capacity [ J
L J
Technical cooling
(® [ tndoar units can be used for technical cooling " Edit Indoor Unit Selection
Name D1
Maodel

[ Manual selection
Series R410A

Family |FR -Round flow cassette hd

FCU

Design criteria
Use devigtion percentages

[ OK | [ Cancel ]

Name of the indoor unit

C o ] [ )

Deviation allowed on reguired capadty

Figure 69: Setting a deviation percentage
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By default, indoor units are selected according to the deviation settings in the building properties.
You can prevent an indoor unit to use those deviations by unchecking the "Use deviation
percentages" checkmark (see Figure 69) in its edit window (right click the indoor unit and select
the edit command).

By default, the indoor unit model is selected automatically so that it covers the loads in a room.
However, you can also select an indoor unit model manually. Figure 70 shows the indoor unit
edit window, with the "Manual selection" checkmark checked. In that case, you can select the
model name, independent of the loads to cover. The model will not change, even if the loads in a
room would change. Note that room loads may change after a load calculation, due to all kinds
of changes in a room, as explained in chapter 5. Therefore, manually selected indoor unit models
may lead to an incorrectly dimensioned air-conditioning system.

" Edit Indoor Unit Selection

Mame IND1
Maodel

Manual selection Select Options...

Series R410A

Family FR - Round flow cassette v
Fcu FXFQ3ZPIVER v
[ ok ] [ cencel |

Manual selection or calculated by program

Figure 70: Manually selecting an indoor unit model

Within a room, VRVPro makes sure that all indoor units either are selected automatically or
manually.

Drawing the Pipes

Before drawing a piping configuration on the floor plan, this section first explains a few
important piping concepts, after which it illustrates two different piping configurations.

Piping Concepts
Depending on the selected outdoor unit (see section 0), you will need a different pipe design
using different piping rules (see Figure 71):

@9,5mm Two-pipe system

J15,9mm

95x159 o]

E

<& 9, 5mm @9.5mm Three-pipe system
=~ 2195mm} — ”
=] 9159mm o]

©15,9mm
Figure 71: Schematic representation of two and three-pipe systems

9,5x19,1x15,$? , 9,5x15,9
———| [ >

e A two-pipe system (heat pump and cooling only outdoor unit) either cools or heats and uses
two pipes to form a refrigerant circuit with its indoor units. The smallest pipe is a liquid pipe
and the other is the gas pipe. The picture in the upper left corner shows a heat pump and the
corresponding picture at the right how the two pipes are represented by one connection with
both diameters marked above it.
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o A three-pipe system (heat recovery outdoor unit) uses three pipes to an intermediate device,
called a BS-box, which delivers cool or heat capacity to the indoor unit, depending on its
demand. The BS-box connects to the outdoor unit with three pipes, allowing it to select
heating or cooling capacity, whereas the BS-box connects to the indoor units using two-pipes,
as is the case in a regular two-pipe system. The picture in the lower left corner shows a heat
recovery system with a BS-box and the corresponding picture at the right how the three and
two pipes are represented by one connection with the diameters marked above it.

Of course, an outdoor can serve more than one indoor unit. To connect them, you use refnets.

There are two kinds of refnets (see Figure 72):

1. Joints connect 2 indoor units to an intermediate pipe or to the main pipe, which is the pipe
coming from the outdoor unit to the first refnet.

2. Headers connect more than 2 indoor units, typically 4, 6 or 8§ to an intermediate pipe or to the
main pipe.

B W, Joint HHHQPHHH

Figure 72: Use refnets to connect several indoor units

. Header

Figure 73 shows small piping schemes using joints (at the left) and headers (at the right). When
using joints, several configurations are possible, depending on where you place the joints. The
piping scheme at the left shows a tree-like configuration (indicated by @) or a chain-like one
(indicated by @).

Main pipe Main pipe

Figure 73: Small piping schemes using joints or headers

Generally speaking, a tree-like configuration is preferable to a linear one. In fact, the last indoor
unit in a linear chain may not get the required capacity, due to losses in pipes that become too
long. To prevent such situations, a piping configuration is subject to several piping rules,
imposing different limits on a possible configuration.

The most important rules are:

e The main pipe has a maximum allowable length. If that length is exceeded, it is possible to
extend it up to another maximum by increasing its diameters (gas and liquid pipes). This
extended length is then the absolute maximum length.

o There is a limit on the distance of an indoor unit to the joint it is connected to.

¢ Another limit is the distance between the first joint (closest to the outdoor unit) and the last
joint (closest to the indoor unit). If that maximum distance is exceeded, it is possible to extend
it up to another maximum by increasing the diameters of all intermediate pipes (gas and
liquid). That extended distance is then the absolute maximum distance.

e There is a limit on the distance difference between the closest (to the outdoor unit) and the
furthest indoor units.
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e There is a maximum height difference between indoor units and a maximum height for the
outdoor unit above or below its indoor units.

The piping configuration for a VRV system may become really large. Checking all the rules that
apply and trying to relief limits by sizing up pipe diameters may become a daunting task. So,
VRVPro checks all those piping rules, sizes up diameters automatically and gives you a detailed
explanation why. However, it does not solve a situation where the configuration hits absolute
distance limits. In that case, VRVPro gives an error message and explains the limit(s).

In addition to the piping rules, you cannot freely intermix headers and joints (see Figure 74):

e When the first refnet is a joint, you can use other refnets after it.

e When the first refnet is a header, it is not possible to use any other refnet after it.

e In three-pipe systems, the BS-boxes play no role in those rules. So, if the first refnet is a
header, it is not possible to use any refnet before or after the BS-boxes

First refnet @J

First refnet

Figure 74: No refnets (joints or headers) after a (downstream) header

Defining a Two-pipe System

The first step in drawing the piping is placing the refnets (joints or headers). First select the

refnet icon ('¢) and then click at a position in the floor plan where you want to place the refnet.

VRVPro now brings up a window to specify the kind of refnet (joint or header) and it orientation,

as shown in Figure 75:

e When selecting a header, a combo box appears, from which you have to select the number of
connections. This combo box only shows the available connections.

e Once you selected an orientation, VRVPro will keep it for all next clicks on the floor plan,
until you select the refnet icon ('¢) again.
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w* Edit Header/Joint

MName Jori Orientation

Model
. .
(") Header
.
€| ¥ A

@ 180° O 2700

[ [0]4 ] [ Cancel ]

Rotate over 180°

Figure 75: Defining the type and orientation of a refnet

Figure 76 shows a part of the floor plan, on which a few joints have been placed. It is important

to place them in areas where you can mount them. In addition, you should also try to minimize

the piping to avoid getting problem with one of the possible piping limitations:

¢ A joint has two incoming pipes. Place the joint such you minimize the lengths of the incoming
pipes. By moving the refnet a bit more to the right in Figure 76, both incoming pipes become
shorter.

e Depending on the selected indoor unit model, it is possible to rotate it or swap it. This is
important, as indoor units have a connection at one side. By rotating the indoor unit Ind5 in
Figure 76, you may gain about 1m of pipe.

‘ IND8 ‘ ‘ IND7 ‘ ‘ IND6 ‘

FXFQ20P9V|EB FXFQZOP‘JVEBFXFQZOPQVEB

Rotate the
indoor unit

FXFQ25P9VEB
L |

\_
IND3

FXFQ20PSVEB
L |

Figure 76: Placing joints and minimize the piping lengths

Although you may perform the actions above while connecting the pipes, VRVPro also contains
pipe optimization functions. The best order to draw the piping is put the refnets at approximate
good places, then to perform an optimization and finally refine the optimization.

The VRVPro drawing modes (see section 2.2 and Figure 24), offer two ways to draw the piping:

1. In modal drawing, the first step is selecting the piping icon (‘If). Then you can connect an
indoor unit to a refnet or a refnet to another refnet. The drawing is always from an output
connection towards an input. You can keep on drawing, until you select the selection icon ([:3).
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2. In modeless drawing, you first have to select the element (indoor unit or refnet) from which
.. . PIPE .
you want to draw from, then select the piping icon (L=) and draw the connection.

Another problem is how to draw the pipes. Here also, VRVPro offers two possible ways, as
shown in Figure 77: a horizontal-vertical connection and a straight connection.

By default, VRVPro draws horizontal-vertical connections. However, you can change this default
by selecting the "Options" command in the File menu, which brings up the Options window.
Uncheck the "Horizontal/vertical drawing" check mark to get straight connections by default.

However, you can also draw straight connections while in "Horizontal/vertical drawing" mode
by pressing the Alt key while drawing. This key actually toggles the drawing mode: when in
horizontal/vertical mode, pressing the Alt key will draw straight connections and when in straight
mode, pressing the Alt key will draw horizontal/vertical connections.

Prices Reports Distributor License

Floorplan Editor Floorplan Colors Diagrams Symbols Units
() QUICK selection mode  (3) EXPERT selection mode
Editor Ask user to save
Cuse grid Grid size 4 After 0|5 mi B
ez Undo 4 IND6
Confirm delete Number of actions o Undo Q\/EBFXFQ20P9VEB Horizontal-vertical
Buttons set editing mode

Perspective

[ Horizontal fvertical drawing ]
O Advanced @®c

Only create walls at existing corners

Horizontal angle 30
Editor overlay Vertical angle a5 -
() show previous floor Strai g ht
() show next floor Uclaages .¢ INDS
® show bitmap 2 0% B FXFQ25P9VEB
O other
Co Co=

Figure 77: Drawing a pipe connection

When connecting an indoor unit to a joint, there are two incoming pipes. VRVPro chooses the
connector that comes the closest, as shown in Figure 78:

r ]
‘ IND8 ‘ ‘ IND7 ‘ ‘ IND6 ‘

FXFQZOPQVEB FXFQZOPQVEB:XFQZOPQVEB

| |

IND5
FQ25POVEB

\/“ \« ‘ Connects to the
IND3 IND4

closest connector

FXFQ20PIVEB FXFQ20PSVEB
L 1 L 1

Figure 78: Connecting to the closest connection

However, the closest connector may not be that obvious. In the case of indoor unit Ind5, the
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connection point is lower than the joint connectors. So, when connecting Ind5 to the joint,
VRVPro will use the lowest connector, as this one is the closest. In Figure 78, when an indoor
unit is clearly above the joint, VRVPro will use the top connector, otherwise the bottom
connector. Idem for situations where the indoor unit is clearly left or right vertically oriented
joints. In case the connections are switched, right-click the joint and select the "Swap
connections" command.

The piping can now be completed, up to the first joint, which is then connected to an outdoor
unit. To place an outdoor unit, select the air-cooled outdoor unit icon (H) or the water-cooled
outdoor unit icon (&) and click a position on the floor plan.

®

* Outdoor unit is dimensioned

* Piping has diameters

Figure 79: The completed piping for a 2-pipe system

As soon as you connect the first joint to the outdoor unit, VRVPro calculates the piping
diameters, including a possible size-up of these diameters.

It also dimensions the outdoor unit, | G Foors
00

according to the model pre-selection = A\H Level 0 - Ground

settings in the building properties (see | o cismems e
Figure 21). Figure 79 shows the result E
of a completed piping, showing the

pipe diameters for each pipe.

" Optimize Piping

Outdoor unit OUT1

Depending on the settings in the editor
palette (see Figure 57), VRVPro

Rotate indoor units

£ Mearest connection on REFNETSs

|

dlSplayS the plpe diametel‘s and InOdelS [#]Blittons set editing mode [¥] Make incoming and outgoing pipes straight
for the joints. You may uncheck these | guiking commands [“IReduce first branch lengths
to keep the floor plan clear. ( Buiiding Properties... ok ) [ cone ]

Building Perspective

(

After having connected the outdoor { P

unlt, you Can Start the plping [ Temperature Simulation. ..
(

]
J
Find Definition. .. ]
]
]

optimization, by selecting the outdoor Validate...

unit at the left of the main window. is on selected syst ]/

This displays the "Optimize Piping" |L¥__ Edtssten. /|

command, as shown in Figure 80. [ e )

Clicking it brings up a window with the  Figure 80: Optimize the piping connections
possible optimizations:
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e "Rotate indoor units" will try to shorten the piping length by rotating the indoor unit. This is
only possible for indoor unit models that can be rotated.

e "Nearest connection on REFNETS" will reconnect the pipes to the refnet to make sure
connections are not crossing. For a joint, this is identical to the "Swap connections" command
explained above.

o "Make incoming and outgoing pipes straight" removes bends in pipes going from an indoor
unit to a joint, which will make more straight connections.

o "Reduce first branch lengths" will move the joint to the closest indoor unit, to reduce the
length of the incoming pipes.

Figure 81 shows a part of the piping before and after a piping optimization. The part at the left
indicates the elements that will be optimized and the part at the right gives the result.

|1|NDS| |]ND7|T|1ND5

FXFQZ{JPQ\;’EB FXIFQZ{JPQ\i’EEFX’:QZ{JPQ\I"EB FXFQZ{JPQVEE FQ20P9VEB FXFQ20PIVEB)

]
) T s |

|]ND8| IMHTJNDG
FX|

D 4 FXFQ25P9VER
[N
ND3 IND4 | D3 o4 |
FXFQ20POVER FXFQ20PIVEB| FXFQ20POVED FXFQ20PIVEB|
L 1

Figure 81: The result of piping optimization

It must be clear that piping optimization cannot solve all possible situations. In fact, even in the
example of Figure 81, you may envision more intricate solutions, by slightly moving indoor units
and combining this with rotations. Also, practical (building) constraints may require a quite
different piping scheme. Anyway, the VRVPro optimizations perform many small improvements,
which result in a shorter and cheaper piping scheme.

Defining a Three-pipe System
Figure 82 shows the piping of a three-pipe system, where you have to introduce BS-boxes
between the indoor units and the outdoor unit.

®

2 indoor units on 1 BS-box

— 1N R N
ND1 \
FXFQISPOVER ]
Cooling only indoor unit
(no BS-box)

Figure 82: The piping for a three-pipe system
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However, when connecting an indoor unit directly to the heat recovery outdoor unit, without
having a BS-box in between, the indoor unit will cool only. VRVPro allows this, if the room does
not have a heating load to cover. As explained in 3.2.1 and shown in Figure 74, a BS-box may
also serve several indoor units. Figure 82 shows the floor plan with at complete three-pipe
system, containing a cooling only indoor unit and a BS-box controlling two indoor units.

Defining a Service Shaft

Quite often, an outdoor unit is at a different level than its indoor units. An outdoor unit may be
placed on a roof, for example. So, the piping possibly needs to cross several floors before
reaching an outdoor unit. To cross a floor, you need a service shaft.

Figure 83 shows a part of Figure 79, in which the last pipe to the outdoor unit has been removed
and a shaft has been placed in which the last pipe now disappears. The outdoor unit also has to
disappear, as it will move to the roof.

-

FxFQ20Pe
L1

Figure 83: Inserting a service shaft

To add a shaft, select the service shaft icon (E') and click on the floor plan at the position you
want to place it. VRVPro will than display a window to select a shaft. As this is the first shaft,
this window will only show "<New Shaft>"'. Select this entry to bring up a window to enter the
name of the shaft. When clicking the OK button in that window, VRVPro places a shaft at the
indicated position and with default dimensions (Im x 1m). You can change the size of the shaft
by clicking on it with the right mouse button and select the "Edit" command. This brings up a
window in which you can change the name of the shaft and its dimensions.

Figure 84 shows the three windows that appear when defining and editing a service shaft:

r'ﬁ Select Shaft |:|@@

Select a shaft

<Mew shaft:

Mame Shafti

Size
Depth m 0,500
[ ok ] [ cancl Width m {0,500

Mame

Mame of the element [ oK | [ Cancel

Mame of the shaft

[ OK | [ Cancel ]

Figure 84: Defining and editing a service shaft
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Once the service shaft has been placed and dimensioned, you can now connect the last joint to
that shaft. This gives the result as shown in Figure 83.

A roof floor differs from a regular floor in that it only serves to put outdoor units on. It is a
special case of a slanted roof. You can create one by double clicking the roof entry in the tree
view. This brings up the "Create Floor" window, as explained in section 2.10.8 and shown in
Figure 85:

=2 Floors / ¥ Create Floor E'

Floor plan does not yet exist

- Available floors
=] & Level 0 - Ground Bl aiims oe
ground Floor training cour: Lewel O - Ground

) Systems () Create with default size
(32 Copy from other Floor [ allon ] [ all o

Shafts

[ Ok | [ Canicel

Already defined floorplans

Figure 85: Creating a roof floor by copying it from the ground floor

When copying the roof floor from another floor, only the shafts can be copied. The shaft will also
appear at the same position and with the same dimensions as on the ground floor.

Now you can add the outdoor unit on the roof. To connect the outdoor unit with the joint on the
ground floor, connect the service shaft with the outdoor unit. This will bring up a window
showing the names of the joints and headers that have been connected to that shaft, as shown in
Figure 86, where there is only one joint to connect from:

¥ Select Source |:|@@

Select pipe source

] [ Cancel ]

Figure 86: Adding an outdoor unit and connecting it with a pipe from a service shaft

The example above shows a situation where a floor has been copied from another floor, thereby
including a shatft.

Suppose now, the ground floor contains a shaft ("Service Shaft") and you want to add the same
shaft to an existing first floor. When you select the service shaft icon (I24) and click on the floor
plan, the "Select Shaft" window will appear, now containing the name "Service Shaft", as shown
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in Figure 87.

¥ Select Shaft (=13

Select a shaft

<New shaft>
Service Shaft

[ Ok, | [ Cancel ]

Figure 87: Selecting an existing shaft

Select that name to make sure the piping passes through the same shaft. When selecting an

existing shaft, VRVPro uses a few conventions:

o [f the shaft is on the floor that is used as a template floor (previous floor or next floor: see
section 1.6.3), it uses the shaft dimensions from that floor.

e I[f there is no template floor or the template is a bitmap (see sections 1.6.1 and 1.6.2) and the
shaft exists on the floor below, it uses the shaft dimensions from the floor below.

e In all other cases, VRVPro uses default shaft dimensions (1m x 1m).

Note that a same shaft may have different dimensions on different floors. On the higher floors, it
may be smaller than on the lower floors. Note also that a shaft may appear at different positions
on different floors. In fact, when the floor below has a false ceiling, the piping may first pass in
that false ceiling and then appear in a shaft at a different position on the floor above. So, VRVPro
does not align a shaft when you place it on a floor plan, as shown in Figure 88:

Figure 88: A manually placed shaft is not aligned with the other floors

However, it may be necessary to align a shaft on the same positions on the different floors.
Clicking with the right mouse button on a shaft displays the menu commands "Align with
previous floor" (except on the ground floor) and "Align with next floor" (except on the last
floor). Note that aligning a shaft is an absolute action, that is, VRVPro does not take possible
(internal) walls and obstacles into account.
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Selecting the Outdoor Units

As explained in the previous section, an outdoor unit is selected as soon you place it on the floor
plan and connect it with the first refnet. However, this selection is based on the device defaults,
set in the "Building Properties" window. In case you want a different selection, you have to edit
the outdoor unit, by right-clicking it and selecting the "Edit" command. The next sections explain
the different parts of the outdoor unit window.

The Edit Outdoor Window

The Edit Outdoor Window consists of four tabs:

1. The system overview, showing the selection criteria and a tree view with the indoor units.
2. The piping diagram, explained in section 3.3.2

3. The wiring diagram, explained in section 3.3.3

4. A tab containing an overview of the indoor units connected to the outdoor unit.

Figure 89 shows the outdoor unit window for the two-pipe system shown in Figure 79:

¥ Edit Outdoor Unit Selection =13

System | piping | Wiring | Indoor Unit Overview

Mame |ouT1 [ B ouTi RxvqQlorTw 1E] - 99%
Model : I Meeting 1:IND1 [FXFQ20PIVEE]
Model RXYQIOFTW 1B Select Options. . -2 Conference:IND2 [FXEQ32P9VEB]

; ! S I Conference:IND10 [FXFQ32PIVEE]
Family |Heat pump v| IO Meeting 2:IND2 [FXFQ20PVEE]
Series VRV IIL P COMPACT (| PS 400V 3Nph il Technical Room:IND3 [FXFQ20PSVEE]

i e 3 Office 4:IND4 [FXFQI20PSVEE]
Gombiation. % [0 e Achal 89% [ Reception:INDS [FXFQ25PIVEE]
I3 Office 3:IND [FXFQI20PSVES]

I Office 2:IND7 [FXFQ20PSVEE]
L Office 1:IND8 [FXFQ20PSVES]

Maximum for model 250 Actual  247,5 L Restaurant:IND 11 [FXFQ20PSVEE]

Capacity index

Available capacities
Coaoling 24, 1kw
Heating 24,9k (integrated heating capacity)

Calculation results

: Only available
[ Cool Load Calculation Results. .. ]

/ in Expert mode
[ Heat Load Calculation Results. .. ]

[ Temperature Simulation Results. .. ]

[ OK. | [ Cancel ]

Commit changes and dose window

Figure 89: An outdoor system overview for a two-pipe system

The selected outdoor unit is a heat pump system and the connected indoor units maximum need
99% of the available capacity, which is smaller than the maximum allowed connection ratio of
100%.

An outdoor unit can only deliver 100% or less of its capacity. However, if all its indoor units are
not operating at the same time, it is possible to connect more indoor units than the available
100%. Suppose an outdoor unit has indoor units connected to it for a total of 120% of its
capacity. In case the indoor units would operate all at the same time, they surely will get less
capacity than when the outdoor unit would have been connected up to 100%.

For offices, it 1s quite common to connect indoor units to an outdoor unit up to a connection ratio
of 130%. When the indoor units have been selected manually (see section 3.1), they will get less
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capacity and may not cover the required load in the room. When the indoor units are
automatically selected, VRVPro will make sure they always cover the required load. If necessary,
VRVPro will increase the indoor unit model.

The calculation results at the bottom are only available in Expert mode (see section 1.3), where it
is possible to perform a load calculation (see chapter 5, section 5.7.3) and a temperature
simulation (see chapter 6).

Figure 90 shows the outdoor window for a three-pipe system, in which an indoor unit has been
connected directly to the outdoor unit, as was the case on the floor plan in Figure 82:

¥ Edit Outdoor Unit Selection

System | piping || Wiring | Indoer Uit Overview |

Mame |OUT1 | B8 oUTL REYQ1O0PBY1E] - 93%

Model @ BS-1[BSVQ100P8Y 18] - 25 CI

Model REYQ10PSY15 1 Reception:IND1 [FXFQ25PIVEE]
; BRI L @ BS-2 [BSVQ100F8Y 18] - 20 CI

ay |Heatrecovery v L Meeting 1:IND5 [FXFQ20PSVEE]

Series | VRV III P COMPACT [+ | PS 400V 3hph .- B5-3 [B5VQ100P8V 1B] - 20 CI

N = Meeting 2:IND& [FXFQ20PIVEE]
Combination %a !IIDD > Actual  99% @ B5-4 [BSVQ100PEY1E] - 20 CT

L Technical Room:IND7 [FXFQ20PSVEE]
@ Bs-5 [BSVQ100PEY 18] - 20 CI

=1 Office :INDS [FXFQ20PIVEE]
Maximum for model 250 Actual 2475 8 B5-6 [BSVQ100PaV1B] - 20 CI

O Office 1:IND11 [FXFQ20PSVEE]
@ Bs-7 [BSVQ100PEY1E] - 20 CI
Coaling 24, 2kw L, Office 2:IND10 [FXFQ20PIVEE]
Heating 24, 4w (integrated heating capadity) @ B5-3 [BSVQ100P8V1E] - 20 CI

L Office 3:IND3 [FXFQ20PIVEE]
@ B5-10 [BSVQ100PEVIE] - 62,5 CI

L Conference:IND2 [FXFQ32PIVEE]

=21 Conference:IND3 [FXFQ32PIVEE]
L\,ﬂ Restaurant:IND4 [FXFQ20PSVER]

Capacity index

Available capacities

Indoor units connected directly to a heat recovery unit operate in cooling only mode. Connect to a BS-box to get heating capadty

Figure 90: Displaying error messages or explaining special cases

Devices containing an error have a red cross in front of their name. Special cases get a yellow
triangle. Clicking the device will show a message at the bottom of the window, explaining the
problem or the special case.

Figure 91 shows the tab containing the indoor unit details. The icon at the start of each row
indicates whether the indoor unit is an automatic or a manually selected one. The indoor unit on
the last row is a manually selected one.

The list shows the model name, the required and covered capacities and the room the indoor unit

belongs to. The small question mark at the top right opens a window explaining the column
titles.
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':S;st; I|_p_||;"-|5||uil||-|ra| Indoor Unit Overview

[¥] show deviated capacities

MName FCU Tmp C
LlND1  FXFQZOPIVEE  24,0°C [ 50%
LLINDS  FXFQ32PIVEE  24,0°C [ 50%
LLIND10  FXFQ32PIVEE  24,0°C [ 50%
L1LND2  FXFQZOPIVEE  24,0°C [ 50%
LLIND3  FXFQZ0PIVEE  24,0°C [ 50%
L1lND4  FXFQZOPIVEE  24,0°C [ 50%
LLIND5  FXFQZSPIVEE  24,0°C [ 50%
LLINDE  FXFQZOPIVEE  24,0°C [ 50%
LLIND7  FXFQZOPIVEE  24,0°C [ 50%
LLINDS  FXFQ20PIVEE  24,0°C [ 50%
MND11  FXFQ2Z0PIVEE  24,0°C [ 50%

RgQTC
0,7kW
5, 7KW= (2)
5, 7kw= (2)
0,6k
0,6k
0,3kw
2,0k
0,4k
0,4k
0,4k
1,7k

TC
1,9kW
3,0kW
3,0kw
1,9kw
1,9kw
1,9kW
2,4kW
1,9kW
1,9kW
1,9KW
1,9KW

Rg 5C
0,6kw

4,5kW=(2) 2,0y
4,5kW=(2)  2,6kw

0,5kw
0,5kw
0,2kw
1,6k
0,3kw
0,3kw
0,3k
1,3k

@
Fi
sC TmpH RgHC HC Room
20,0°C  0,7kwW 2,0kW  Meeting 1
20,05C 5,6kW*(2) 3,1kWw Conference
5.6kwW=(2) 3,1kw Conference
1,9k 0,6kW 2,0kW  Meeting 2
1,9kwW 2,0kw  Technical Room

[T ey

1,9k

Abbreviations

2,0kW  Office 4

Mame - Logical name of the device
FCU - Device model name

Tmp € - Indoor conditions in cocling {dry bulb temp. / RH)
Rg TC - Required total cooling capacity

TC - Available total cooling capacity

Rq 5C - Required sensible cooling capacity

SC - Available sensible cooling capacity

Tmp H - Indoor temperature in heating

Tmp H - Required heating capadty

HC - Available heating capadty (with freeze-up correction)

Room - Room conditioned by the device

Ok | [ Cancel ]

Commit changes and dose window

Figure 91: The list of indoor units with the selection details

When checking the "Show deviated capacities" checkmark, VRVPro shows the minimum
required loads to cover. This is only important if the deviation percentage (see section 3.1 and

Figure 69) differs from 0%.

The Piping Diagram

The piping diagram only appears if VRVPro could select an outdoor unit, calculate the pipe

diameters and the refrigerant charge for the system, as shown in Figure 92:

L Edit Outdoor Unit Qelectirnn

Outdoor unit

12! Za 2
iy pre e

e [H 9
~

|

Refrigerant Charge |

Standard factory refrigerant charge (5m actual piping length) =
Extra refrigerant charge = 0,0 + 16,4m(3,5) x 0,059 + 11 Qm{ﬁ 4) 30,022 =1,2kg

Figure 92: A piping diagram with the refrigerant charge
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Figure 93 shows the piping diagrams from the floor plans in Figure 79 and Figure 82
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respectively. A piping diagram shows many details of a system:

e [t displays the indoor units, the BS-boxes and the outdoor unit, together with their name and

model.

e [t shows the refnets, together with their model names.
o [t gives the diameters for all types of pipes (liquid, gas and discharge), together with the

lengths of each piece of pipe.

e VRVPro shows diameters, which have a size-up to comply with one of the piping rules, in a

different color as a visual feedback.
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Figure 93: Examples of piping diagrams with refnets and diameters

The automatic selection of indoor units, outdoor units, BS-boxes, refnets and diameters may be a
great bonus when using VRVPro. However, as there are many rules to follow, it may not be clear
why VRVPro made a particular selection. For that reason, you can right-click any element on the
piping diagram, which brings up a menu containing the "Explain Selection" command.
Depending on the selected element, this command gives an extensive explanation of all the

criteria used to select that element.

Figure 94 shows an explanation for the selection of a refnet. This is by far the shortest of the
available explanations. With the exception of an outdoor unit, an explanation applies to the

selected element and its output diameter.
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¥ Edit Outdoor Unit Selection

Cutdoor unit Joint KHRQ22M20T Capadity index 145

Scale % @ Fit Windaw
=

[

Caleulation I:‘ails | Refrigerant Charge |

Joint KHRQ22M20T

Joint KHRQ22M20T Capacity index 145

™ || Diameters output pipes 9,5 (iquid) x 15,9 (gas)

Maximum capacity index 199,9

Maximum connection diameters output pipes 12,7 (iquid) x 22,2 (gas)
REFMET equivalent piping length 0, 5m

[ ok ] [ cancel |

Figure 94: Explaining a selection in the piping diagram

The "Enter Subdiagram Label' command allows you inserting label in the piping diagram to cut
it in smaller pieces when creating a report, as shown in Figure 95. You can enter a label of two
letters used as a reference to the place where VRVPro must cut it. To remove the label, select the
command again and enter an empty string.
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Figure 95: Cutting a piping diagram in pieces for reporting
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3.3.3 The Wiring Diagram

Figure 96 shows the wiring diagrams of the systems in Figure 79 and Figure 82 respectively. By
default, each indoor unit is connected to a remote controller.

seg | 02A s = . 6,24 10
VQ100PEY 1B
QUTFLFIRT]  [RELMELE? =ion RTE|LN 048 1ok

ouTt
RXYQLOPTWIB
ool INFLF2

B2 |
NQIDOPEY 1B
CUT FLF2[] [aLiN L,

B3 |
WQIDIPEV 1B
OUTFLFIAR]  RRLMELE

o1 B ;"Pl _
FLF2[RTs] FTell Adph — e
2-pipe system 3-pipe system

Figure 96: Examples of wiring diagrams

A remote controller may control one individual indoor unit, as shown in Figure 96. However, it is
also possible to have one remote controller controlling several indoor units in the same room. In
Figure 97, the room Conference contains two indoor units (Ind9 and Ind10), which must be
controlled by a single remote controller. This is a two-step process:

¥ Edit Outdoor Unit Selection N=E3)

System | Piping | Wiring |Indoor Unit Qverview

Qutdoor unit Indoor unit Conference:IND3 [FXFQ32P3VEE]

sl %

ouTL 9] INDL [*1%]
RXYQI0PTWIE FXFQXOPSVER

ool INFLF2 ELEIRTS] GEILM D45 15k

o Used Options
Rename... UD1o IR ELPL
3IPSVEE Allowed options

LM oY |BRC1D52 (Remote controller) ~
p.pz | |BRCIES1 (Remote controller)

BRC1E51A + BYCQ140CGW 1 (Mew remote controller with auto
BRC7F532F (Wireless remote controller H/F)

Select Options. ..

Remote Controller Previous
Remote Controller Next

No Inter-wired Remote Controller N | |BRCTF533F (Wireless remote controller C/0)
s EEEAEZN |BYCQ140CW1 (Decoration panel)
FXFQI0PSVEE BYCQ140CW1W (Decoration Panel Round flow with white Louw
FLF2[3]s] GElun of |OTA114A61 (Multi tenant) -

oz TEpeeezf |4 >
FXFQ20PSVER

INDs IEELEL
FXFQ5PIVER

F1.F2[eTel FeTel L1 0

Commit change:

[ OK | [ Cancel ]

List of selected options for the unit I

Figure 97: Removing a remote controller in a room

1. Right-click indoor unit Ind9 in the wiring diagram and select the "Select Options" command.
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This brings up a window to select the options. Select the remote controller option and remove
it. The indoor unit Ind9 no longer has a remote controller.

2. Right-click indoor unit Ind9 again and select the "Remote Controller Next' command, as
shown in Figure 98. This connects indoor unit Ind9 to indoor unit Ind10, sharing its remote
controller.

Rename...
Select Options. ..

Remote Controller Previous
Remote Controller Next
Mo Inter-wired Remate Controller

I - ERC1DS2 |
FXFQ}ZPN EE

FLE2[TS] BN Oshien |

FXFQ32PSVEE
FLF2[T] FREILN 0sAteh |

Figure 98: Sharing a remote controller between two indoor units

Drawing the Drain Piping

Drain piping is not part of dimensioning an air conditioning system, but it completes it. VRVPro
does offer functions to draw the piping, but not to design it with pumps and other auxiliary
devices. Instead, it assumes that you draw drainpipes from the indoor units to a drain point.

You place drain points by selecting the corresponding i icon (O) and clicking at required positions
on the floor plan. Then you select the drainpipe icon ( ) to draw drainpipes from an indoor unit
to a drain point. In modal drawing mode, you click the mouse on an indoor unit and while
keeping the mouse button pressed, you move to the drain point. If you also keep the Alt key
pressed, you draw a straight connection instead of a horizontal/vertical piping. Figure 99 at the
left shows a drainpipe from indoor unit Ind9 to a drain point.

Select with Shift key

Select Object

Choose object to select

Corner (1,07, 5,961)

RXYQ10P7W 1
FXFQ32PVER

Figure 99: Drawing the drain pipes
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On an existing drainpipe you can insert a T-joint by selecting its icon (E:'E) and clicking on a
drainpipe piece. VRVPro will insert it in the middle of that pipe piece. Inserting a T-joint also
inserts a corner point on the drainpipe. This may make it difficult to select.

When several elements come together in a small drawing place, you can click them while
pressing the Shift key. This brings up a window with a list of elements that can be found on that
place. Select the required element from that list to get the required element. Selecting the T-joint
in Figure 99 selects it on the floor plan, allowing you to move it, if necessary.

By combining drain points and T-joints, you can draw the drainpipes for the project. Figure 100
shows a possible solution with three drain points.

|

il T il il

Egraiey
el Il v
[ a7 o
fiac]
PRI
oL [ ez | ] il
S S S iy

|

Figure 100: The floor plan with the completed drainpipes

You can right-click a drainpipe to straighten it vertically or horizontally, to insert a corner point
or to edit it. You mainly edit a drainpipe to change its material or to change the default material in
the company database, as shown in Figure 101.

¥ Company Database Program |Ll@@
Fiping/Ducting/Shades
Piping
e P14 Selected Piping
#" Edit Pipe (=) Cbucts ki :
H .
A Diameter 25mm
Size
) _ ) Is the default for the
(Move point 1 () Move paint 2 1 ﬁ @Dralns selected piping type and
Action diameter
[[] change length m Fittings
[IMaks harizantal Cone supply air diffusar Selected Fitting
[ Maks vertical Exhaust air devcie Iz the default material Yes :
2 Mozzle air diffuser Cone diffuser for low...
Perforated supply air diffuser
_ 1 . e .
Diameter = () Other pieces ressure loss a
Actual 25,0 mm Prescribed 25,0 mm /
Selected material
Select a pipe definition to get more detailed information

Figure 101: Changing the default material of a drainpipe
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Designing a Ventilation Strategy

A building has many places through with ambient air may infiltrate: cracks, windows and doors.
So, infiltration air is adding to the loads in a room. A good ventilation system reduces the
infiltration in a room and also may reduce the required loads for the air-conditioning system. So,
before dimensioning an air conditioning system, you should design a ventilation strategy.

Figure 102 shows how the air in a room is a blend of room air, infiltration and ventilation air. The
resulting air may require less capacity to cool down or heat up, depending on the dimensioning
of the ventilation system.

Ventilation Ventilation

\(\‘{\\“r&“ 2

Infiltration

“"%"r ey
m,ew& i

Figure 102: Air in a room is a blend of room air, infiltration air and ventilation air

In VRVPro Quick mode (see section 1.3), designing a ventilation system has no influence on the
air conditioning system, as the required loads have been entered manually. In Expert mode, a
ventilation system may have a considerable influence and VRVPro offers more possibilities too.

Installing a VAM or VKM Device in Quick Mode

A VAM or VKM device is a total heat recovery ventilation device. This means that it has a heat
exchanger using the extracted warmer (cooler) air from a room to warm up (cool down) the
ambient inlet air. So, a VAM or device has four duct connections, as shown in Figure 103. A
VKM device in addition has a fan coil and possibly a humidifier:

Exhaust At | \VAM device | ReomAr Exhaust A | \VKM device | Room Air

l l

VAM Inlet VAM Qutlet VAM Inlet VAM Outlet
Qutdoor Air Supply Air QOutdoor Air Supply Air

Fan coil connected
to an outdoor unit

Exchange Air

Humidifier

Figure 103: Schematic overview of a VAM and VKM device
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Before selecting a VAM or VKM device, you must make sure a room has a required amount of
ventilation air. You set the default in the "Building Properties" window, as shown in Figure 104:

¥® Edit Building

Properties | Qutdoor Models | Advanced | Centralized Controlers |

Location
Building name
Mb. of floors
Reagion
Country

Location

IExampIe

1

Europe b

Belgium

Oostende

Model preselection

Conditioning

Operation modes

(%) Heating and cooling

(3 Cooling only

Design conditions cooling

Ambient temperature

<320
DET =c

Room temp. cooling

Design conditions heating
Ambient temperature

<[os |
DET °c

Room temp. heating

o %50 |
ESinascat |R410A v | Design load total wimz [150 Desian load wimz 150
Outdoor unit Design load sensible Wimz | 120
LALE [VRv 1 50Hz ¥ | (Ventiation
air-cooled family |Heat pump W [m3,fh e ey .""\]
B [
series | VRY III P COMPACT A
. Default heights
water-cooled  family |Heat pump £ | N = )
. Conditioned height m E m3/h Air per m2
series |yRy wi v
e Ceiling height @ m E Typical values: Between 5 and 10.
combination 100
Ceiling is conditioned
Indoor unit O 2
ceries |R410A - |
family Default sizes
FR - Round flow cassette w Windaw WxH m 1,200 0,800 |
BS-box series |R410A k" Window bottom m 0,800
VAM series |FA R Doar WxH m 0,830 2,030
VEM series | GAY w Roof window WxH m |1,000 1,000

OK ] [ Cancel

Figure 104: Defining the default amount of ventilation air

With this setting VRVPro can calculate the required amount of ventilation air, using the surface
of the room, as shown in Figure 105:

¥ Edit Room 3
Name B ,
Room height m [2,800 Ceiling height
N ) _ Room height
Ceiling height &) m |0,350 Conditioned height
[ ceiling is conditioned I 1

Design data for ventilation Material
) Use volume [ &ir floor
(%) Use surface [ air ceiling

() Explicit air amounts

Supply air
Extract air

Dresign data for cooling and heating
] (%) Explicit load amounts () Use surface

mah | | Cooling
Conditioning type Room temperature DET. '°C iﬂ
Room is conditioned RH % !il
Operationmodes  (2) Heating and cooling Total load design W |-5F| Available W 8055
() Cooling only Sensible load design W |_4}'_53——| Available W 5125
Heating
Room temperature DET =C iﬁ
Design load w |’5§z
Available capacity W 62?2
ok | [ cancel |

MName of the room

Figure 105: Using the default to calculate the required amount of ventilation air
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Note that you can also overrule the calculated amount of air, by selecting the "Explicit air
amounts" radio button, which allows you entering values instead of using the calculated ones.

To place a VAM or VKM in a room, select the corresponding VAM (mm) or VKM (=) icon and
click on the floor plan to place it. To define the rooms to serve, right-click the VAM or VKM
device and select its "Edit" command. The first tab in this window shows the available rooms
and the ones that you want to serve by this device. The VAM device in Figure 106 will serve two
rooms, one of which is the master room. When you select a room in the served room, VRVPro
selects it as a visual feedback.

% Edit VAM Selection

VAM1

Rooms |Selech’on Ducting || Heaters

Name

Rooms served

Rooms available

| Conference Corridor
Meeting 1
Meeting 2

Office 1

Office 2

E] Office 3

Office 4

Reception
Technical Room

Required airflow m3/h  Supply 381 Extract 381

[ O | [ Cancel ]

Roomsz served by selected VaAM II
| |

Figure 106: Selecting a VAM and associating its rooms

At the bottom of the VAM edit window you see the total air flow that this VAM will have to
cover. With this information, it now becomes possible to select a VAM. Click on the second tab
of the VAM edit window, possibly remove the models that must not be considered, select the
required speed and click the "Select" command button, as shown in Figure 107. VRVPro will list
the VAM devices that cover the required amount of ventilation air. The "Allow freshup"
checkmark makes sure that the selected VAM uses a smaller extract speed than the supply speed.

wf Edit VAM Selection

MName

VAM1

Rooms | Selection |Duch’ng Heaters

Series

FA

b

17 May 2010

Models allowed

WAM1000FASVE
WAM1500FASVE
VAM150FABVE
WAMZ000FASVE
WAMZ50FABVE
VAM3S0FABVE
WVAMSOOFABVE
WAMGS0FABVE
VAMBO0FABVE

Models not allowed

pd

X

[ Max. operation speed

Low

¥ Select VAM

Select a VAM/operation speed

VAMGS0FASVE, Low
VAMBOOFABVE, Low
VAM1000FABVE, Low
VAM1500FASVE, Low
VAMZ000FASVE, Low

[ oK | [ Cancel ]

W

Selected model/speed
Allow freshup

VAMBOOFABVE, Low

Possible VAM selections

[ select... ]’rSelectOpﬁons...]

[

OK ] [ Cancel ]

Figure 107: Selecting the VAM device
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When a VAM or VKM device supplies warm air, uses a heat exchanger to cool down the
extracted room air and to warm up the ambient inlet air. Cooling down air increases it relative
humidity. If you cool down the air even more, the relative humidity reaches 100% and the vapor
in the air turns into water. This would damage the heat exchanger or at least considerably reduce
its efficiency. For that reason, the inlet air may have to be heated up by an inlet heater.

Although the air supplied by a VAM is heated up, the temperature of the supplied air may still be
quite low. If necessary, the VAM outlet air may need a heater to provide a minimum supply
temperature. Here is the difference between a VAM device and a VKM device: the latter uses a
fan coil (i.e. an indoor unit) to extra heat up (or cool down) the supply air.

Figure 108 shows where the heaters are mounted on a VAM device and how this becomes visible
on a psychrometric diagram.

Exhaust Air

Room Air

T WVAM Inlet
Inlet Heater

OUth‘DFAII’

Humidity of exhaust
air must be lower
than 95%

00150

0.0100

0.0050

Enthalpy (kJ/kg) -20

T T T T 0.0000
40 -3 -30 25 20
Dry bulb temperature (°C)

Figure 108: The use of heaters protect the heat exchanger and provide warm(er) ventilation air

VRVPro calculates the required heaters on both sides of a VAM device. However, the calculated
required heater may not exist.

% Edit VAM Selection

So, you may enter a more appropriate value for it,

as shown in Figure 109:

Mame

vam1|

Rooms || Selection | Ducting | Heaters

e For a (worst case) ambient design temperature
of —SOC, the VAM device needs an inlet heater

Inlet air

of 281 Wat. D
e You can enter a more appropriate heater, as for | cictednethester W (Rt )

example a heater of 300Watt. This heater must | (istledivetheater  w|z00 ||

be at least as large as the calculated one. The | switchheateronbelow = —

heater value you enter is used in a load by air

calculation and in a temperature simulation. So, ‘m”m femp. <[so_|J

in Quick mode, this is not used, except for
documentary purposes.

To prevent damaging the heat exchanger, the
inlet heater must be switched on for an ambient
temperature of —3°C or below.

A minimum supply air temperature may also
require a supply heater, which you can replace
by an appropriate heater.

17 May 2010

Calculated supply heater

W

[ Reset

l Installed supply heater

W 326

J

Calculate Heaters

[ ok

J |

Cancel ]

Mame of the VAM

Figure 109: Calculating the heaters
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The next step is drawing the ducts. Select the extracting duct icon (ﬂ) or the supply duct icon
('Ii) and start drawing the ducts in the rooms. You can only end a duct in a room that is served
by the VAM device. After you finished the extracting duct in the rooms, you can also draw an
extracting duct from the VAM to a location outside the floor plan to extract the ambient air
through an inlet duct. The same holds for the supply duct.

It is clear that the ducting should be such that there is a good air circulation in each room. Ideally,
the supply air should be delivered close to windows and from the floor, where the extract air
should be removed from the ceiling and at the opposite side of the supply air.

Figure 110 shows the ducting of the VAM device. Ducting without bends, T-joints and different
kinds of end-pieces is not realistic. To make sure you take them into account, VRVPro
automatically inserts such pieces. These are default pieces as defined in the company database.
However, you can change them by more appropriate ones, by editing such a duct corner. You can
also define a new duct piece in the company database and use that one.

End pieces (grill, ...)

[ mos |

FXFQ3ZPY Intermediate pieces
(bend, T-joint, ...)

¥ Edit Pipe Corner
[vo] lowr]
FIXFEQ 10P ¥ position {m) 0,000
' position {m) 2,462 12 0
Q () Absolute coordinates
1 (®) Relative to corner 1 w
Reference point (4,900, 4,938)
O Ducting material
| Intermediate piece w .

Large to small transition [ ox ] [ Cancel
Piramidal diffuser

Small to large transition

Smooth elbow 90°

Smooth Wye 5

D11
FXFQ20PS
[

Figure 110: The ducting in a room, together with intermediate and end-pieces

When drawing the ducts, VRVPro assumes standard duct diameters, equal to the duct
connections on the VAM device. In normal cases, these diameters are too large and have to be
dimensioned.

In the ducting tab of the VAM edit window (see Figure 111), you can calculate the duct
diameters. You can choose between round ducts and rectangular ones. For the latter, VRVPro
always will calculate square sections, except if you want to place the ducts in the false ceiling.
Only when a square duct becomes too large, VRVPro will calculate rectangular duct sections.
For round ducts, VRVPro does not check the false ceiling height.

Once the diameters have been determined, you can now calculate the external static pressure
(ESP). The design data (see Figure 111) have been used to select a VAM device and the
maximum data are the ones that the VAM device maximally can deliver at the selected speed.
The calculated ESP values must lie between the design values and the maximum values:
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e If the calculated ESP is larger than the maximum values, the selected VAM will never been
able to deliver enough ventilation air as it will be lost in friction and pressure drops.

e [f the calculated ESP is larger than the design ESP, you should consider making the design
values larger. However, in doing so, you should also reselect the VAM device to make sure it
can deliver the required design external static pressure.

e ———————
e L S M e
3 I P

S0

P i, g =

t False ceiling

105105 il

1223122 Q " Edit VAM Selection

IND2 Name VAM1

Rooms || Selection | Ducting | Heaters

LE) Pressure drop/m Pa (1,0

Default material PYC plastic pipe e

IND 10
32P9 Rectangular duc Round ducts
FXFQ ® g l O
1423142 Q

[ Calculate Duct Dimensions ] Override existing ducts

ESP
~ Design Calculated Maximum
O
Sy Supply Pa [150,0
158x158 | Extract Pa |150,0
= 9505 m— [ Calculate ESP ] [ Reset Calculated Results ]
173173
173173
IND11
FXFQ20PG
| E—
[ ok ] [ cancel |

173173173 Name of the VAM

Figure 111: Calculating the duct diameters and the external static pressure

Figure 111 at the left shows the VAM device with its dimensioned ducting. By checking the duct
diameters in the "Editor Palette" window (see Figure 57), VRVPro also shows the calculated
diameters for each duct piece.

As the selected VAM (see Figure 107) uses a fresh-up operation, its supply speed will be larger
than its extract speed. For equal length ducting, this means that the extract ESP will be lower
than the supply ESP. In the case of drawn ducting, it is more difficult to check the lengths.
However, reselecting the VAM without the fresh-up operation and recalculation the ESP will
give a larger extract ESP value.

Ventilation in Expert Mode

VRVPro offers more ventilation possibilities in Expert mode, to allow you reducing the required
loads by using a well-designed ventilation system. There are three sets of parameters that you
can consider in the "Building Properties" window, as shown in Figure 112:
1. There are four different ways to specify the minimum amount of ventilation air in a room:
a. Use volume: defines how many times per hour the air in the room must be replaced by
fresh air.
b. Use surface: defines the amount of fresh-air per m” of room surface. This is the value that
you also can enter in Quick mode.
c. Use persons: the company database contains many person definitions (see also Figure 119
in the next chapter 5, section 5.2). A person requires a minimum amount of fresh-air per
hour. Depending on the number of persons in a room, VRVPro calculates the required
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amount of fresh-air.
d. Explicit amount: you will have to enter an explicit amount of required ventilation air per

room.
¥ Edit Building (=3
Mame |Example | Mb. of floors
Location | Unit Selection Advanced| Conditioning |C0nstructi0n Actions | Centralized Controllers
Unit operation time table |W0rk Week L | Browse. ..
Temp. function unconditioned rooms |Unc0nditioned raom v | Browse. .,
Cooling Cooling charges
Room kemp, cooling DET =C (%) Use persans, appliances, lights
RH o () Use charges per m?
[ odling at night DET *°C |:|
Heating

Room kermp. heating DET =C
[ IHeating at night DET  *C |:|

¥entilation

() Use valume air changes per hour

() Use surface
OUse persans

\ O Explicit amount y

Mon-Daikin system

Min, air kermp, i Max, air termp, |24

Amount o, in’lltration air in %o of room volume per hour

Riaoms with mechanical ventilation Matural ventilation only 50,0 @

QK ] [ Cancel

Calculate air amounts using room volume

Figure 112: Ventilation parameters in the building properties window in Expert mode

2. Instead of a VAM or VKM device, the building may have been equipped with a central
ventilation system. In that case, you enter the minimum and maximum temperature values for
the supplied ventilation air. The central ventilation system makes sure the temperature values
are within the given range by heating or cooling down the ambient air, if its temperature is
outside the specified range. Figure 113 shows the principle of such a central ventilation
system.

Ventilation air temperature

Maximum

Minimum

Ambient air is

nt air is heated up

Ambient temperature

Ambient temperature = Ambient temperature =
Minimum ventilation temperature ~ Maximum ventilation temperature

Figure 113: Defining a central ventilation system
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3. As explained in the introduction of this chapter, the air in a room is a blend of room air,
ventilation air and infiltration air. If there is no ventilation in a room, there will be much more
infiltration. In fact, if a room does not have ventilation, a user will probably enter a door or a
window to bring in fresh air. This way, the infiltration in a room may be up to 90% in a room.
Even a user does not open a window, the infiltration in an old building is larger than in a new
one, mainly due to cracks and leaks.

Having set these values, VRVPro will show a window to copy these properties to each room, as
explained in section 1.4 and shown in Figure 11. In case you have defined a centralized
ventilation system, VRVPro will now assume that this system has been installed in each room. If
however, you want to install a VAM or VKM device in one or more rooms, as explained in the
previous section, you will have to uncheck it for those rooms, as shown in Figure 114.

Name Conference

[ Cool Load Calculation Results. .. [ Heat Load Calculation Results. .. ]

[ Temperature Simulation Results. .. ]

Height and Material || Cooling Charges | Condjtioning Type | Ventlation | Design Data
Design Data for Ventilation
() Use volume
() Use surface
O Lise persons
() Explict amount
Supply air m3fh
Extract air mafh

Mon-Daikin system - -
No central ventilation

system in this room

I CK ] [ Cancel ]

Ventilation system is non-Daikin equipment

Figure 114: Overruling the building properties for ventilation

In case the building does not have a central ventilation system, the amount of ventilation air is
used to calculate the infiltration air in the room. In case the room does not have a VAM or VKM
device, both the ventilation air and the infiltration air are considered to be air at ambient
conditions.

In Expert mode, the selection of a VAM or VKM device is identical to the selection in Quick
mode, including the dimensioning of the heaters, the ducts and the external static pressure.
Figure 115 shows a room containing a VKM device and its ducting. This device has been
dimensioned in the same way as the VAM device in the previous section. However, a VKM
device needs to be connected to the piping of an outdoor unit. This required the insertion of an
extra joint.

By connecting the VKM device to the outdoor unit, it also uses capacity of that unit, which in
turn may need an increase of the size of the outdoor unit.

As both the VAM and the VKM provide ventilation air, which may reduce the loads in a room. If
requested (see Figure 155) the load calculation takes this ventilation air into account, which may
result in smaller loads and possibly smaller indoor units, which may reduce the size of the
outdoor unit again.
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‘ IND'7 ‘
XFQaops | PXFQ20PS | PXFQ20PS

VKM must be connected
to the piping

Figure 115: Adding a VKM to a room

FxFQ20P
[ E—

The "VAM Selection" command in the "Run" sub menu of the Database menu allows you
running a small VAM and VKM selection program, showing the selection results on a
psychrometric diagram.

Ducted Indoor Units

Most indoor units provide their capacity to a room by directly blowing cooled or heated air into
that room. However, there are indoor units allowing the use of a ducting to spread that air in a
more uniform way. These units may also be used when a room is too small to install the indoor
unit. In that case, you can install the indoor unit in another room, even an unconditioned room,
and draw ducts to the room to serve.

Figure 116 shows an example of such a situation. To construct it, proceed as follows:

e Place the indoor unit in the room it has to serve.

e Select an indoor unit model that offers ducting. The models from the S-family are such indoor
units.

e Move the indoor unit to the place where it will be installed. This is only possible for indoor
units offering ducting. A dotted line will show to what room the indoor unit belongs.

e Draw the ducting from the indoor unit to the room. Note that it is not possible to dimension
the ducting, as the indoor unit defines the duct size. Moreover, the indoor unit does not
provide ventilation air, but cooled or warmed air from its fan coil.

‘ IND7 ‘ | INDS ‘
PXFQ20PS FXFQ20PS

‘ INDS ‘
XFQ0PS

Indoor unit belongs
to this room

e

Figure 116: An indoor unit in another room and using ducting
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Performing a Load Calculation

You can only perform a load calculation in Expert mode (see section 1.3) and before you can
actually do this, you will have to fill in different data necessary to perform these calculations.
This chapter both explains why these data are necessary and how you enter them in the different
windows.

Introducing Heat

When you have to cool down a room, you must be conscious what heat is and where it is coming
from. Without this knowledge, you will not be able to calculate the required cool load. This
section explains the different kinds of heat and how they are related.

Air is a complex mixture of gases and water vapor. Its behavior depends on the temperature, the
percentage of water vapor or relative humidity, and the pressure, which is a function of the
altitude.

Within a given period of time (e.g. one hour), you can add or subtract heat to a given volume of

air (e.g. one m’). This heat is called the fotal heat, which splits up in sensible and latent heat:

e Sensible heat is the heat that you add or extract from the air by changing its temperature. A
simple example is heating up the air using an electric heater.

e Latent heat is the heat that you add or extract from the air by changing its vapor percentage.
When you are boiling water, the vapor dissipates in the air and adds latent heat.

You can use a psychrometric diagram to visualize the total heat necessary to change the air in a
room from one point (P1) at a given temperature and relative humidity to another point (P2), as
shown in Figure 117:

Absolute humidity (9/ky)

Relative humidity (%) 100 9080 7O B0 &0 40 450

Total Heat = Sensible Heat + Latent Heat

Total heat

5.0

Enthalpy (kJ/kg) =20

T T T T
400 33 300 25 200 150 -0 5 a 4 10 15 20 25 30 35 40 45 a0 55 50
Dry bulb temperature (*C)

Figure 117: Visualization of total heat in terms of sensible and latent heat
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The largest source of sensible heat is the sun. This celestial body only produces radiation heat,
which does not heat up the air. In fact, when you get up higher in the air you get closer to the sun,
but it gets colder instead of warmer. It is the earth that absorbs this radiation heat, accumulates it
and also delivers it to the air through heat exchanging. This latter heat is called convection heat.

So, sensible heat is the sum of radiation heat and convection heat:

e Radiation heat always needs a body to absorb it and never heats up the air directly.

e That body then delivers part of its absorbed heat as convection heat to the air through heat
exchanging. The remaining heat is partially radiated (to be absorbed by other bodies) and is
still accumulated. So, the delivery of absorbed heat is a function of time.

Figure 118 visualizes the sensible heat as a combination of radiation heat and convection heat.

Sensible Heat = Radiation Heat + Convection Heat

\

The sun only emits
radiation heat

The earth absorbs it
and heats up the air
through convection

Sensible heat l l
| Radiation heat I | Convection heat I

; 5 5 5 Through heat-exchanging
—
D E—

Deliver the absorbed heat as
Body heats up through a function of time.
absorption

Figure 118: Definition of sensible heat in terms of radiation and convection heat

Heat Sources in a Room

In a room there are three kinds of bodies that produce heat: persons, appliances and lights:

e A person produces sensible heat, which is partially radiation heat and convection heat. The
latter happens through exchanging the heat with the air surrounding the person. Heat
exchange through convection becomes more effective if more air flows across the skin. There
are two ways to increase the airflow: let the person move (walk or run) or use a ventilator to
let the air move. Therefore, if a person produces 100Watt sensible heat, the amount of
radiation is dependent on the velocity of the air around that person.

A person also produces humidity through breathing and sweating. This puts water vapor in the
air, which is latent heat.

e Appliances equally produce sensible heat, a combination of radiation heat and convection
heat. Some appliances (e.g. a coffee machine) also produce humidity and so latent heat. Two
elements affect the amount of heat delivered by appliances:

17 May 2010 Page 69



¥ DAIKIN Performing a Load Calculation

a. The appliance contains a ventilator or a fan. This creates a forced convection and increases
the convection heat from that appliance.

b. The appliance is put under a hood. This probably will happen with food preparation
equipment and removes most of the latent and convection heat of the appliance.

e Lights only produce sensible heat, which is partially radiation heat and convection heat. A part
of the heat produced by lights may disappear in the false ceiling. The plenum factor defines
this amount of heat and it is clear that this factor becomes larger for lights having ventilated
fixtures. This heat loss does not contribute to the load in a room and must not be counted in
the calculation.

Instead of you having to define different kinds of persons, appliances and lights, the company
database (see section 1.2) already contains several standard (ASHRAE) definitions. Figure 119
summarizes the heat sources and shows the corresponding company database screens to add or
change these definitions. For a person the company database also stores the required fresh air for
that person type, both for smoking and non-smoking persons.

" Person Types g|

Mame Moderately active office work|

Produces humidity, adding latent heat

Produces sensible heat, split up in radiation )
. Convection percentage 42 |5
and convection

f' Sensible heat (W) 75

Humidity production {g/h) 79,4
Required airflow For non-smoker {m3fh) 30
Feequired airflow For smoker (m3fh) &0

Name

+# ppliance T '
&\ Produces humidity, adding latent heat e X
Category | Computer Devices b

Marmne Microcomputer|

o’ » Produces sensible heat, split up in radiation R S—— @ 2 ©

L_ and convection Sensible heat (i) 220
Hurnidity production (gfh) o

Name

== . W -
» Produces sensible heat, split up in radiation

u and convection

Mame  |Larnp 100 W

Plenum factor = dissipation into false ceiling Lish Type @

(%) Incandescent:
=
/ () Fluorescent:

-ﬂo ) Other

Convection percentage 20

ir 2

Flenum percentage 0

Sensible heat (W) 100

MName

Figure 119: The heat sources in a room and how to define them in the company database

To use these heat sources in a room, you only have to refer to one of them in the company
database and enter how many of them you want to use. However, heat sources are may only be
present during a part of the day (e.g. people are present in a office during working hours). The
presence (or activity) percentage of a heat source for each day of the week is called occupancy.
The company database also contains a few occupancy definitions, an example of which is a
workweek occupancy, as shown in Figure 120.
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Heat Sources | Constructions | Piping/Ducting/Shades | Temperature Functi0n3| Coccupstions | Locations

Occupations

Wiork Wieek b | ey ..
woekdsy | 00 1) 2/ 3 4/ 5 B 7089 10 11 12 13/ 14 15 16 17 18 13 20| 21 2 23
Monday 20 80 100 100 80 30 490 100 100 100 70 50 20

Tuesday 20 80 100 100 90 30 S0 100 100 100 70 50 20
Wiednesday 20 80 100 100 80 30 90 100 100 100 70 50 20

Thursday 20 80 100 100 80 30 90 100 100 100 7O S0 20

Fricay 20 80 100 100 90 30 90 100 100 100 70 S0 20

Saturday

Sunday

Graphical Representation

Occupancy (%)
100,0

0,0 4
B0,0
40,0 4
I | I
00 T T T T T T 1 T T T T T T T T T T Hours
5] T g

u] 1 2 i 4 3 9 10 M1 12 13 14 15 16 17 18 19 20 21 22 23
v O Monday v [ Tueszday v W viednezday W B Thursday v O Friday v O Saturday
v W Sunday

Figure 120: Definition of an occupancy

So, the cooling charges in a room refer to company database definitions. Figure 121 shows how
to define 4 persons, who are office workers, present during a workweek. The Browse command
indicated in the edit window activates the company database and shows the tab with the heat
source definitions. The Browse command next to the occupation reference (time table) also
activates the company database and shows the tab with the occupancy definitions.

¥ Edit Room PZ|
[ Cool Load Calculation Results, . ] [ Heat Load Calculation Resulks. .. ]
[ Temperature Simulation Results. .. ]
Height and Material | Cocling Charges | Conditioning Type | Ventilation | Design Data
Calculation mode Persons
(%) Persons, appliances, lights Add...
() Cooling charges per m? /
o . 4— Popliances |
- . 5 x Microcomputer Aadd...
w Edit Persons 1 % Capiers (large) ]
- 1 x Coffee maker
[T"'ﬂe table |W0rk Week v |I Browse... /
(®) Predefined type O Explicit lnad
Predefined type ; Lights
10 TL 55 W Add...
Mumber of occurences ® @ (@ =1 4% Lamp 60 W
Type |M0derate|y active office work, | [ Browse... ]I
[ ox J [ Cancel ] OK ] [ Cancel
Mumber of items add a person

Figure 121: Defining explicit heat sources in a room

As it is not always possible to define the exact number of heat sources in a room, VRVPro offers

several alternatives:

o Instead of defining loads in terms of predefined types, as shown in Figure 121, you can also
define explicit loads. Figure 122 shows the two windows to enter persons in a room. The
window at the left uses predefined person types ("moderately active office work") and the one
at the right explicit loads. As these values may not be easy to load, VRVPro adds a question
mark icon (@), allowing you getting extra information, in most cases coming from ASHRAE.
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r " 1|
¥ Edit Persons g| ¥ Edit Persons g|
Time table work Week k¥ Time table work Week w
(%) Predefined type () Explicit lnad () Predefined type (®) Explicit lnad
Predefined type Explicit load per m2
Mumber of occurences 4 ® @ ;ss@—é Sensible heat Wim? |0 @
P . i ri
Type Moderately active office work  » Humidity production afh o Cooling Charges per m 5]
Convection factar % |g : Sensible heat persons: Typical value 10 W/m2,
Hurnidity production: & good estimate is sensible heat *+ 0.1 *
[ ok ] [ cancel | oK 1.44.
Mumber of iterms The lnad is specified as an explicit amour| Convection Factor: Typical value 60%. Amount of sensible heat

split up into convective and radiative heat,

Convective heat immediately increases the temperature in the
room, Radiative heat first has to accumulate in the wall,

Any value is better than 0%,

Figure 122: Defining persons in a room using predefined types or explicit loads

o Instead of entering explicit loads for each of the three heat sources, you can also enter these
data for all heat sources at once, as shown in Figure 123. Note that it is important to
understand the intended function of a room to enter realistic values. E.g. the heat sources in a
restaurant, a theater or an office considerably differ.

" Edit Room 3

Name Conference

[ Cool Load Calculation Results. .. ] [ Heat Load Calculation Results. .. ]

[ Temperature Simulation Results. .. ]

Height and Material | Cooling Charges | Conditioning Type | Ventiation | Design Data
Calculation mode
() Persons, appliances, lights
(#) Cooling charges per m2 @)

Cooling charges per m?

Sensible heat W/m2 9,0
Humidity production g/ |0,0
Convection factor % [0 -

Charges time table

Browse...

OK ] [ Cancel

Use charges per m2

Figure 123: Defining explicit loads in a room for all heat sources at once

Decomposition of Sunlight

The sun altitude and azimuth depends on the geographical coordinates of the location. The
company database contains more than 4500 locations. So, just select one in the building
properties to use correct coordinates. From these data VRVPro calculates the sun positions and
the direct and indirect (scattered through the air layers) sunlight for each hour of the year (see
section 5.8).

Figure 124 graphically shows the sunlight on a wall. It consists of this direct and indirect sun
radiation, together with the radiation resulting from the ground reflection. Before direct sunlight
reaches a wall (or window), it may hit obstructions of different kinds, such as other buildings,
trees and mountains. The direct sunlight that still shines through the obstructions hits the wall (or
window) at a given angle, depending on the position of the sun and the inclination of the wall.
Only the part of the sun radiation that is perpendicular to the wall has an influence on it.
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r
S‘\ 2 Direct sun radiation
‘Q/\/\‘ﬁ\ Indirect sun radiation Wall
\‘ Reduced direct

sun radiation
Ground reflection

| Obstruction percentage I W Ground

Figure 124: Direct sunlight reduced by obstructions

It is clear that obstructions differ in function of the direction and of the height. Figure 125 shows
how to enter the obstruction percentage in each direction in the VRVPro floor edit window, as for
instance trees may only obstruct the lower floors. The picture in the middle graphically shows
the total obstruction percentage of that floor.

# Edit Floor X
Bitmap
MName |Ground _| Il Ceiing height lI ground floor training course YRV F
Room height m |2,500 Room height [ select.. | [ Edt.. |
. ) Conditioned height
Ceiling height ) m [0,350 I ] Reset
[ ceiling is conditioned
Unit Selection | Conditioning || Construction | Actions | Shadow | Indoor Unit Overview
Shadow percentages
ek
Shadow Percentages [%¢]
0% = Mo shadow / no obstruction.
100%: = Sun blocked / full cbstruction.
N
a1 =
]
ok | [ caneal |
Shadow percentage on constructions facing South

Figure 125: Defining obstruction percentages on a floor

The ground reflects the direct and indirect sun radiation, which gives the third element of the sun
radiation. This reflection is dependent on the type of soil surrounding the building. VRVPro uses
a constant ground reflection factor of 0.2. This value is based on a soil that has been partially
hardened (by bitumen or concrete) around the building.
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In contrast to direct sunlight, the radiation of indirect sunlight and ground reflection distribute
equally in space. In fact, as there is daylight even with a sky completely covered by clouds,
obstructions do not reduce indirect sunlight and ground reflection. This has important
consequences on the orientation of walls (or windows), as shown in Figure 126:

e Vertical walls get halves of both radiation parts (as the radiation part pointing to the ground

does not have any influence).
e Horizontal walls get a full indirect sun radiation, but no ground reflection radiation.
¢ Slanted walls get a combination of both, depending on the angle of the construction.

F N

Full indirect radiation \< R

no ground reflection /

v

Horizontal construction
(wall or window)

Halve indirect radiation Vertical construction
halve ground reflection (wall or window)

Soil

Figure 126: The radiation of ground reflection and indirect sunlight

The Sunlight on a Wall

As a wall is an opaque construction, it can only absorb and reflect the sun radiation by its
exterior material (see Figure 127). From there on, the absorbed heat is accumulated and

transmitted through the wall.
\ Wall

) Absorbed

Sun Radiation
(direct, indirect + ground reflection)

Absorption percentage
Reflected I'u

Figure 127: A wall absorbing the sun radiation

The material that absorbs the sun radiation the best is an ideal black body, which has 100%

absorption. Real materials, of course, have absorption factors less than 100%. A simple rule of

thumb is as follows:

o A white (or light) material has a low absorption percentage, typically between 20% and 40%.

o Ablack (or dark) material has a high absorption percentage, typically between 80% and 90%.

¢ Shiny metals have an absorption percentage of 10% to 30%. Old (and oxidized) metals have a
higher percentage, between 50% and 90%, depending on the resulting color.

The wall accumulates the heat it absorbs and will deliver it to the room as a time-bound function.
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The company database contains wall construction definitions. A part of the definition is the
absorption percentage, which you can select by clicking on a color, as shown in Figure 128.
Section 5.5 explains how to define a complete (wall) construction.

Construction Data

. R Construction 2,140m2K/W
Construction Type — Name  |Qutside Wall - .

@ wall U Construction 0,467W/m2K
O Floor/Ceiin Absorption 50 |2 - Typical Aborption Values

e I I
) Door/Window 5% 11% 17% 23% 29% 35% 41% 47%
© Auxdiary [ T O N Y
C Air partitioning 53% 59% 65% 71% 77% 83% 89% 95%

Figure 128: Defining the absorption percentage by picking a color

Although you can define your own constructions, you can also use the existing constructions
from the company database. Figure 129 shows the three possible ways to select a wall
construction:

1. Select default constructions in the "Building Properties" window, tab "Construction". The
schematic overview shows the different kinds of wall, floor and ceiling constructions you can
select.

2. Select default constructions in the floor properties window, tab "Construction". The
schematic overview now only shows the possible constructions for one floor.

3. Right click a wall and select the edit window. At the bottom of this window, you can select the
construction for that wall.

Building properties Floor properties o Edit Wall - BX
Default materials Name VA7
Roof material Floors, ceiling and walls Size
= Floor 4 ®Movepaint 1 (O Move point 2 1
[l Inside wall material Ceiling material Action
Inside Wall1 b Floor - [ change length m
| | I Inside wall material [ Make horizontal
Outside wall material I Inside Walll b [] Make vertical
- Qutside Wall v 2!
Floor material Qutside wall material
— Floor v o
Floor material Outside Wall b Material
Floor b ﬁ Construction | Qutside Wall -
Ground floor material
i
= Floor v
OK. Cancel
Name of the wall

Figure 129: Selecting a (default) construction for a wall

The "Browse" command button in all three windows activates the company database to view the
wall construction details (see next section).

A Wall Construction

A wall is a complex construction, which absorbs, accumulates and transfers heat. To manage this
complexity, VRVPro not only offers existing constructions in its company database, but also
allows you defining new ones in a simple way. This section first explains the different aspects of
a wall construction and then shows how to define such a construction.

A wall construction consists of several layers of material. Each material layer has a conductance
value (1) and a thickness (d), giving a material layer resistance by dividing its thickness by its
conductance value (d/A). The resistance of the wall construction is then the sum of these material
layer resistances. Figure 130 shows a wall-decomposition in material layers, each having their
layer width.
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A1 A2 A3 M A5 Thermal conductivity
d1 d3 d4 d5 Layer width

T2
» Heat Transfer (T1 > T2)

T1

Heat Transfer (T2 > T1) <

Convection Convection

Conductance factor QL1 l[ l OL2 Conductance factor

function of height
and wind speed

Me‘t‘ers | Urban |

K = heat t f fficient 500 Suburban » :
= heat transfer coefficien
400- > >

K= 1/01 +d1/A1 + d2/A2 + d3/A3 + ... + 1/0L2 Rural ,' I
C = heat conductance 300 »; >, Pl'—
C = 1 /K ' 1

200 o—_
Heat Transfer = Wall Surface x (T1-T2)x C >l F; ]

100 —N——h—

Figure 130: Heat transfer through a wall consisting of material layers

The reason why heat is transferred from one side of the wall to the other is convection. In fact, as
for persons and appliances (see section 5.2), a wall exchanges heat with the air by convection. As
a wall does not move, the airspeed (e.g. the wind, ventilation or simply by moving people)
causes the convection, which gets larger with a larger airspeed. The surface conductance factor
(o) defines the amount of convection heat a wall exchanges with the air surrounding it.

VRVPro allows you entering 8 different conductance factors in the "Building Properties"
window tab Construction. Each value defines a particular kind of wall surface, as shown in
Figure 131. The default values used are acceptable for most locations. For windy environments
(e.g. a coastal region), it is better to use a higher surface conductance value for all outside values.

Region Europe w

Country Belgium v

Location Costende b

[ Environment Rural £ ]

Simulation dimate file Ref.Year e Browse. ..

Ground temp. function Unconditioned room w

Energy price [ kWh  High [0

Low |0

Price period time table Work Week v
Convection factors in W/ mz2K
Vertical wall - outside 23,0 inside |g,0 Ceiling - outside |23,0 inside (8,0 Q_})
Pitched roof - outside 23,0 inside |g,0 Floor - outside 23,0 inside |50
blnu’ease with height

Figure 131: The 8 different surface conductance factors

You can also check the "Increase with height" checkmark. Together with what you filled in for
the environment (see also Figure 130: rural, suburban or urban) in the building properties,
VRVPro adapts these outside surface conductance values in function of the height.
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Given the environment, the surface conductance factors, the different material layers, the wall
surface and the temperature values at both sides of the wall, VRVPro can calculate the heat
transfer through the wall. This value can be positive or negative, which defines the direction of
the heat transfer. This method is simple, but not very accurate. In fact, it ignores two important
aspects of walls: the absorption of sunlight radiation heat and capacity of a wall to accumulate
heat.

Figure 132 shows all aspects of a wall to consider during a load calculation, but also during a
temperature simulation (see chapter 6):

T1 T3 T4 | T2
[, Transfer Transfer :

vl

>
»

IJaakage Leakage o2

Q
-

Convection

N

T Convection

Radiation Radiation
Accumulation Accumulation

VA

Insulation

Figure 132: A complete wall construction definition

A wall construction has an accumulating capacity, possibly contains insulating material, takes
radiation into account and exchanges heat with the air surrounding it using the surface
conductance values. The parts at the left and at the right of the insulation have an accumulation
capacity, which is calculated using the specific mass and specific heat of their composing
materials.

The heat transfer through a wall now becomes a function of the time: a wall releases a part of the

heat it has accumulated, while it also accumulates new heat. The simple heat transfer shown in

Figure 130 now splits up in three transfers, as shown in Figure 132:

1. A transfer between T1 and T3. The direction is towards the smallest temperature value. This
transfer uses the surface conductance value al.

2. A transfer between T2 and T4. The direction is towards the smallest temperature value. This
transfer uses the surface conductance value a.2.

3. A leakage between T3 and T4. This leakage is another term for a heat transfer. The only
difference is that it is an internal transfer.

In addition, a wall also has two accumulations, due to radiation:

1. Outside walls have the direct and indirect sun radiation, together with the ground reflection, as
explained in section 5.4.

2. Inside walls get the radiation from persons, appliances, lights and sunlight coming in through
the windows. VRVPro uses a standard absorption percentage of 50% for all internal walls and
for the internal part of external walls.

VRVPro now uses the incoming radiation heat, the accumulated heat and the transferred heat and

makes sure that both parts of the wall construction are in balance, that is, they cannot produce
extra heat and heat cannot get lost.
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The edit window of a wall construction (see Figure 129 at the right) contains a "Browse"
command button to display the company database data about materials and constructions, as

shown in Figure 133.

# Company Database Program

Heat Sources | Constructions | Piping/Ducting/Shades | Temperature Functions | Occupations | Locations

Materials

ASHRAE v | Selected Material
R ~ | """ sAimie

Aluminium bronze | Specific mass 2740kgim?
Alund Al oxid

A;L;;“é . ®) Specific heat 896Jikgk
Asbestos: insulation w

Constructions
® wall Inzide Wall Selected Construction

- Inzide WallZ R 2, 140m=Kw
Floor/Ceil "
© FlooriCeing iside Walb .
O DoorfWindow Qutside Wall u 0467VIImK
O Auxiliary canstruction Outside Wallz Absorption 50% Delete....
() Air partitioning
<’ Masonry (medium) (0,09m): Lambda = 0,63W/mK, Specific mass = 1300kg/m*, Specific heat = 340J/kgk
onstruction Definition
scton el
3 5 -
(O ] Graphical
representation of the
Detailed information construction in material
about the material layer layers
Select a construction to get more detailed information

Figure 133: The company database window with materials and constructions

When selecting a wall construction from the list, the company database displays its properties at
the right and a graphical representation of the material layers at the bottom:
e The resistance (R) and conductance (C) values do not take the surface conductance factors

into account, as these constructions are defined independent of a building or a project.

e When moving the mouse cursor over the material layers, the detailed information about the

selected layer appears.

Figure 134 shows the screen to create or edit a wall construction:

¥ Edit Construction Type
Construction Data
Construction Type Mame  |Cutside Wall

O Air partitioning

Display Construction
Selected Construction

R Construction 2,140m2K/W
| U Construction 0,467W/mzK

wiall
©wd Absorption ‘ Typical Abarption Values
() Floor jceiling
() DoorfWindow Toy
() Auxiliary g

Y I
[

53% 59% 65% 71% 77% 83% B83% 95%

11% 17% 23% 29% 35% 41% 7%

oo FEEE

o

Gypsum plasterboard (0,01m): Lambda = 0,52W /mk, Spedific Mass = 1300kg/m2, c = 8401 /kak

~
Material Layers |
Material Layer
Thickness m -
Gypsum A )
Hardwood, American elm — | - Air Layer i
Hardwood, black walnut ~ | Air thickness m @
Hardwood, hickory )
Hardwood, mahogany ||| Heatresistance mak
The first material of a construction is the one at the outer or at the bottom side )
[ OK ] [ Cancel ]

Defines wall constructions only

Figure 134: Editing a wall construction
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To add material layers, you use the part at the bottom:

Select a material in the list box at the left. Although there are a few material groups, the list
per group can still be long. To get a faster selection, type the first letter of the material to jump
to the first material name starting with that letter.

Enter the thickness of the material layer and click the "Add" command button. VRVPro will
add the layer to the graphical representation above and show the details of the selected

material layer.

Some walls may use an air layer as an insulation layer. An air —— et

layer is special, as air moves and has a varying temperature | _ %8 1

and humidity. For an air layer, you have to enter its thickness | = 0.15 -

(as for a regular material layer), but also its heat resistance. g BB |

This value normally lies within the range of 0.18 (very good | £

insulation) to 0.14 (good insulation), but degrades rapidly if | £ 0.09 1

that air moves, as shown in Figure 135. 2006 -
E00s -

Humidity also has an influence on the insulating capacities or | %

an air layer, but much less important. 0.00 _cla IR ;‘

wind speed (m s '1)

The graphical representation in the middle of the construction
definition window (see Figure 134) offers the same function
as the construction overview window (see Figure 133): when
moving the mouse cursor over a material layer, VRVPro

Figure 135: Heat resistance of air in

function of its air speed

displays the detailed information about that material layer. However, you can also click on a
material layer, which then turns into a red rectangle, as shown in Figure 136. Now you can also
move the selected material layer left and right or delete it.

Display Construction

Selected Construction
R

Gypsum plasterboard (,01m): Lambda = 0,52W /mK, Specific Mass = 1300kg/m3, ¢ = 8401/kgk

Figure 136: Moving and deleting material layers

The top part of the construction definition window (see Figure 134) allows you selecting the
absorption percentage of the wall, as explained in section 5.5 and in Figure 127.

The Sunlight through a Window

A window is a transparent material, which will allow the sun radiation to come through, both
directly and indirectly, as shown in Figure 137:

When the sunlight radiation hits a window, a fraction of it is reflected and another fraction
gets absorbed. The largest fraction, however, is transmitted. The sum of the three fractions
(reflection, absorption and transmission) is 100%.

The absorbed heat is transmitted again, partially at the inside and partially at the outside of the
window. This is the indirectly transmitted heat. Therefore, the part of the sunlight coming into
a room is its directly and indirectly transmitted part. For most windows the directly
transmitted part is the largest one. So, the indirectly transmitted radiation will be relatively
small.
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Sun Radiation
(direct, indirect + ground reflection)

———————— Transmitted
5 Transmittance |

Absorbed
Reflected percentage

Indirectly transmitted < » [ndirectly transmitted

Figure 137: The transmission of sunlight through a window

Like a wall, a window is a construction, but a transparent one. So, it may also consist of several
material layers, as for instance a double glazed window, e.g. consisting of two layers of glass
with a gas between those layers (see also Figure 134). However, in addition to the material
layers, you now have to define a solar transmittance percentage, which is the combination of the
directly and indirectly transmitted radiation. When defining a window construction, VRVPro
displays this percentage, as shown in Figure 138:

Construction Data

. R Construction 0,152m2K/W
Construction Type Mame |Double glazing !

Crwall U Construction 6,579W/mzK
O Floor/Ceiling Absarption 0 |5 - Typical Aborption Values
e m el L
O hutery O NN .
S 53% 53% 65% 71% 77% B3% 89% 95%

Figure 138: Defining a solar transmittance percentage for a
window

Windows may also be covered by a shade (either at the inside or the outside) to keep the sun
radiation out or at least attenuate it. VRVPro allows defining different kinds of shading, by using

a shading factor, which reduces the sunlight that will be transmitted into the room.

Figure 139 combines the two kinds of shades into one drawing:

Exterior shading Window Interior shading

Convection

|

e s

Scattered Reflected Scattered

Sun Radiation
(direct, indirect + ground reflection)

Shading factor

Figure 139: The use of shades attenuating the sun radiation through windows
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When using an interior shading, the shade accumulates heat and provokes convection such that
heat builds up between the window and the shade. This does not happen with exterior shades, as
this heat would dissipate into the ambient air.

VRVPro offers a variety of shade definitions in its company database, both static and dynamic
ones. A static shade is always closed and attenuates the sunlight. A dynamic shade closes when
there is too much sun radiation or when there are persons present in the room or both, as shown
in Figure 140:

" Shade Types E|
Name |Sun detection shutter
Shading percentage g5 |* (7]
() Interior shade (¥) Exterior shade

Convection percentage 30 :
Automatic shade

Opens if no persons are in the room

Opens if the sun radiation is lower than (W fm2) 450

[ OK | [ Cancel ]

Mame of the shade type

Figure 140: Defining a shade

When editing a window in a floor plan, you can select a shade for it. VRVPro displays windows
having a shade with a thicker line either at the internal or external part of the window, as shown
in Figure 141:

¥ Edit Door/Window X

Mame
Size and Material | Marquees
Size
[CJFills the entire wall

Bottom m {0,800
Height m |0,300 k

Width m (2,000

Distance m | 1,400 \

Exterior shade

Material

Construction Double glazing A4
; [ Shading Person detection shutter |+ ] Browse. .
—————
[ ok | [ Cancel ]

MName of the decoration

Figure 141: Adding a shade to a window in a floor plan

Load Calculations

The purpose of a load calculation is to calculate the required (maximum) load in each room,
given the design temperature values. The elements to consider in a cool load calculation differ
from those in a heat load calculation. The next sections explain both in detail.

Cool Load Calculations

The objective of a cool load calculation is to find the maximum cool load required in each room.
Therefore, VRVPro has to consider the heat sources (persons, appliances, lights), the extra air
(infiltration and ventilation), the walls, the windows and the sunlight, as shown in Figure 142:
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Heat Ventilation Walls Sun
sources Infiltration Windows
™ ﬂ &
- S\ Z
A=

Figure 142: The elements considered during a cool load calculation

After having defined all sources that may produce heat in a room, you have to define the design
indoor temperature you want to achieve in the room. The room edit window allows you entering
these data for cooling and for heating (used in the next section), as shown in Figure 143:

¥ Edit Room 3

Name Conference

[ Cool Load Calculation Results. .. ] [ Heat Load Calculation Results. .. ]

[ Temperature Simulation Results... |

Height and Material | Cocling Charges | Conditioning Type || Ventilation | Design Data
Cooling

[Room temp. cooling DBT *=C |24,0 RH % ’T‘ l
[ canling at night

Total load design \MZ@ 0,0Wfm?  0,0W)m?
Sensible load design w :lng 0,0W/m2 0,00 fm?2

Caloulated total load W o Available W

Calculated sensible load W 0 Available W

Heatin
lRoom temp. heating DBT *=C|20,0 ]

[ Heating at night

Load design w :l@ 0,00fm2  0,0Wi/m?

Caloulated load W o Available W

I CK ] [ Cancel ]

Heating operation at night or not

Figure 143: The design indoor temperature in a room

As the sun position changes during the daytime, its direct sunlight hits the walls of a building at
different angles: rooms oriented east will get direct sunlight in the morning and no sunlight in the
evening. So, VRVPro performs load calculations for different positions of the sun, while still
using all elements mentioned Figure 142.

It will then keep the maximum of these results for each room, as shown in Figure 144.
Consequently, the moment of the maximum required load in one room may differ from that of
another room.

In addition to the sun data, VRVPro also needs the ambient temperature data, to calculate the
heat transfer through the walls (see section 5.5 and Figure 132). It derives these data from a
climate file, explained in section 5.8. By default, VRVPro uses 40 climate data, giving 40 load
calculations to get the maximum from.
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west or south east or south

Obstructions

Figure 144: Effect of the sun position on the cool load calculation

As wall constructions accumulate heat (see section 5.5), they need an initial accumulation heat,

before VRVPro can calculate the final cool load. So, it uses a two-step initialization method:

1. Define the wall temperature values through a simple heat transmission calculation, by using
the conductance values of the materials, including the surface conductance factors. This gives
a first value for the temperature values T3 and T4 (see Figure 132).

2. Calculate the heat accumulation in the walls, using the radiation heat and the 4 temperature
values (see Figure 132: T1 is the ambient temperature, T2 is the room design temperature, T3
and T4 are the temperature values in the wall, calculated in the first step).

With these initialized values, the walls are recalculated a few times to make sure the
accumulation has reached a balance. VRVPro can now perform the actual cool load calculation,
which gives the required cool load to reach the design temperature in each room. This process
repeats for each of the 40 climate data, mentioned above.

Heat Load Calculations

The objective of a heat load calculation is to find the maximum heat load required in each room.
Therefore, VRVPro has to remove all heat sources (persons, appliances, lights), the walls, the
windows and the sunlight, as shown in Figure 145:

\ No heat / Ventilation No Walls

\sources / Infiltration Windo

4

Figure 145: The elements considered during a heat load calculation

As for the cool load, VRVPro uses climate data to get ambient temperature data, as explained in
5.8. From these data, it only needs the temperature and the relative humidity to calculate the
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influence of the infiltration air and possibly also the ventilation air, if that one was produced
using VAM or VKM devices (see chapter 4, Designing a Ventilation Strategy). By default,
VRVPro uses 20 climate data, giving 20 load calculations to get the maximum required heat load
from.

Although Figure 145 shows that a heat load calculation does not use heat sources, it considers
appliances delivering a cooling capacity, such as open freezers. Such appliances use a negative
sensible heat in their definition in the company database.

Load Calculation Results

After the load calculations, VRVPro fills in the required loads in each room. These are the
maximum values found during the load calculations (see sections 5.7.1 and 5.7.2). VRVPro also
keeps the individual results for each room and shows these in tabular form and in different

graphs.

Figure 146 shows the tabular cool load calculation results for a room on a floor plan (click on the
"Cool calculation results" command button in the "Actions" tab). The day and hour are not
really relevant. In fact, these are selected records from a climate file, as explained in section 5.8.

- BEX

w" Capacity Calculation Results for Room Conference

Table View | Graph View | Details Sensible | Details Latent

Day/hour Temperature (°C) | 34 Sensible load (W) Total load (W) e
Design 32,0 10659 12396
Thu, Jun 27, 12h 25,2 10564 12339
Thu, Jun 27, 15h 246 2417 4192
Fri, Jun 28, 15h 25,2 2439 4264 . hocord
Sat, Jun 23, 15h 24,5 2434 4210
5un, Jun 30, Sh 23,9 9377 10726 | Day 184
Wed, Jul 3, 12h 25,5 10608 12383 | Hour 19
Wed, Jul 3, 15h 25,6 9626 11401 | Temperature {DET) 25,4°C
Wed, Jul 3, 16h 25,7 83671 10446 | Relative humidity 73%
Wed, Jul 3, 17h 25,7 7150 8925 | Sun altitude 2.7
Sun azimuth 304,5°
Thu, Jul 4, 15h 24,5 2328 4104 | Sun direct 1,1W/m?2
Fri, Jul 5, Sh 23,9 3385 11146 | Sunindirect 31W/mz2
Fri, Jul 5, 13h 25,6 10113 1183gg Clouding percentage 0%
Fri, Jul 5, 17h 25,8 7130
Fri, Jul 5, 13h 25,7 2961
Sun, Jul 7, Sh 23,8 9355 10705 Close the window
Sun, Jul 7, 18h 25,2 3728
Mon, Jul 8, Sh 23,8 9347 10697 v

7
Min. Column ] [ Max. Column ] [Climate Data... ] [ Export... ]
Print ] [ Close |

Table view of the calculation results

Figure 146: The cool load calculation results for a room

The values shown in the row "Design" are the maximum values found in the rows below. Each
row only shows the load results. However, when selecting a row, the "Climate Data" command
becomes available. Clicking on it gives all climate data for that particular record used for a load
calculation.

This window also contains command buttons to find the minimum or maximum values in the
selected column, that is, the one containing the binocular icon (#3). Click on a column in the title
row to make it the selected one.

VRVPro also creates several graphical views of the load calculation data. Figure 147 gives an
example of the sensible loads in a room. These are split up per heat source. Remark that in this
example the accumulation heat in walls is an important factor.
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¥ Capacity Calculation Results for Room Conference

Table View | Graph View | Details Sensible | Details Latent

Load (W)
12561

11305
10049
8792
7538
6280
5024
3768
2512

1256

0 Dayfhour
Thu, Jun 27, 12h Mon, Aug 12, 13h
I+ W Ventilation I+ B Infiltration I+ @ Accumulation & B Appliances I+ @ Lights

¥ @ Persons

Print ] [ Close ]

Figure 147: Sensible cool load results for a room, split up per heat source

In addition to the load calculation results in a room, VRVPro also calculates the accumulated
values for a floor and the complete building, as shown in Figure 148.

#% Capacity Calculation Results for Building Example

Table view | Graph View

Load (W)
23196

20876
18557
16237
13518
11558
9278
6959
4539

2320

0 Day/hour
Thu, Jun 27, 12h Mon, Aug 12, 13h

I+ W Sensible load (W) ~ B Latentload (W)

Print ] [ Close |

Figure 148: The cool load calculation results for the building
When you have selected indoor units on the floor plan and connected them to an outdoor unit,

the outdoor unit window can now show the required capacities for each of the load calculation
records, as shown in Figure 149.

17 May 2010 Page 85



5.8

P DAIKIN

Performing a Load Calculation

" Capacity Calculation Results for Outdoor unit OUT1

Capadty (W)
24969

22472
19975
17478
14381
12485
9988
7431
4954

2497

1]

Wed, Jun 27, 12h
~ W Indoor unit IND1
¥ B Indoor unit IND3
~ W Indoor unit IND7

* W Indoor unit IND2
I B Indoor unit IND4
¥ @ Indoor unit INDS

Dayfhour
Sun, Aug 12, 13h

~ W Indoor unit IND2

B Indoor unit INDG

~ W Qutdoor unit OUT1

@ Indoor unit IND 10
¥ @ Indoor unit IND5
F O Indoor unit IND11

[ Print ] [ Close |

Clase the window

Figure 149: The individual indoor unit capacities for each calculated load

Climate Files

A temperature simulation file contains ambient data for 365 days and 24 hour per day, giving
8760 records. Each record contains the ambient temperature, the relative humidity, the sun
position (altitude and azimuth), the direct and indirect sun radiation and the clouding. From this
file, VRVPro derives the cool and heat load files, as explained further. These three files are

climate files.

Climate files are referred to in the company database and associated to a location. Locations are

organized in regions (continents), countries and locations (see Figure 150):

" Company Database Program

'

Heat Sources || Constructions || Piping/Ducting/Shades || Temperature Functions || Occupations | Locations

Locations
Regions Countries Locations Selected Location
Africa ~ || |Beauvechain A | Latitude 50°54" N
Asia ] Bosnia and Herze Bierset/Liege . — m
Central-Americ Bulgaria Bruszels Mational Lengitude 4ITE
+ | |Cape Verde + ] CharleroiGosselie v | | i de 58m Delete..
Climate Files (Temperature Simulat:n, Heat Load, Cool Load) . -
Scan Climate Files &
Create Climate Files... Delete
Graphical Representation
Temperature
10,0
8,0 4
5,0 4
4,0 4
2,0 -
0o T T T T T T T T T T T 1 Months
1 2 3 4 = 6 7 8 9 10 11 12
Select a location to get more detailed information

Figure 150: Climate files are associated to a location
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The actual climate data are stored in files belonging to a subfolder ("Climates") of the VRVPro
installation folder.

When you start a new VRVPro project and select the default company database (see section 2.1)
The default company database does not contain references to climate files. However, you may
have created climate files in previous projects. To load these in the new project, click the "Scan
Climate Files" command button (see Figure 150). VRVPro will then scan the "Climates"
subfolder and store references to all climate files it finds in that subfolder.

However, for that new project you may need climate files for a different location, for which there
are no climate files available. In that case, you must create them, by clicking the "Create Climate
Files" command button (see Figure 150). This brings up a window as shown in Figure 151:

" Create Climate Data

Chmm fies for Brusselsnationat | D€fault generation parameters

emperature Values

Generate
\ Winter Day Might Summer Day Might

Minirmurm 57°C -B0°C Minimum 252°C 17,9°C
Maximum 12,6°C -1,1*C Maximum 288°C 21,5°C

Close

[ Advanced Settings

Figure 151: Default generation parameters associated to a location

There are two ways to create a temperature simulation file:

1. Generating a temperature simulation file. To generate climate data for a whole year, VRVPro
uses 8 extreme temperature data, together with other data such as humidity and clouding, not
shown in the simple window of Figure 151. After have produced the 8760 records, VRVPro
saves the results in the temperature simulation file.

2. Importing a temperature simulation file. The local meteorological stations may provide
climate data, which you can import, provided the file conforms to the required format, as
explained in the table below:

e A climate line consists of 11 columns:

1. The day of the year. This column may contain values between 1 and 365. Climate files do not take
leap years into account.
2. The hour of the day. This column may contain values between 0 and 23.

The dry bulb temperature, expressed in °C.

4.  The relative humidity, expressed in %. Theoretically, these values may range from 0% to 100%. In
practice, however, it is more likely to see values between 30% and 100%.

5. The sun altitude, expressed in ° (degrees). These values may range from —90° to + 90°. Negative
values mean that the sun is below the horizon and may be replaced by zero (or an empty cell).

6. The sun azimuth, expressed in ° (degrees). These values may range from 0° (North) to 360° (North
again). So, East is 90°, South is 180° and West is 270°. It is also possible to enter negative values. If
s0, add 360° to that value to get the positive azimuth value.

7. The direct sunlight, expressed in W/m®. Remark that direct sunlight is only available for a positive
sun altitude (the sun has to be above the horizon to produce direct sunlight) and if there is less than
100% clouding.

8.  The indirect sunlight, expressed in W/m®. Remark that direct sun light is only available for a positive
sun altitude. In contrast to the direct sunlight, there is always an indirect sunlight for a positive sun
altitude (otherwise it would stay night if the sky is covered by clouds).

9.  The wind speed, expressed in m/s. This column may remain empty, as the software currently does not
take wind speeds into account.

10. The wind direction, expressed in ° (degrees). These values may range from 0° (North) to 360° (North
again). So, East is 90°, south is 180° and west is 270°. This column may remain empty, as the
software currently does not take wind directions into account.

11. The clouding, expressed in %.

»
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e A complete climate file contains 8762 lines.

- The first line contain the following titles: "Day", "Hour", "DBT", "RH", "Sun altitude", "Sun azimuth",
"Sun direct", "Sun indirect", "Wind speed", "Wind direction" and "Clouding". These titles are checked
when importing a climate file. However, they are not case sensitive. So, "day", "DAY" and "Day" are
all considered a correct title.

- The second line contains the dimensions for the data. Although this line must be present, it is skipped
when importing the data.

- 8760 (365 days x 24 hours) lines with data.

e When preparing a climate file from a meteorological institute, the following conventions may have been
used:

- The clouding data may have been given in octets (0, 1/8 covered, 2/8 covered, ... 8/8 covered). These
data have to be converted into percentages:

oo 0/8->0%

s 18 ->12.5%
S 2/8->25%
oo 3/8->37.5%
s 48 > 50%
o518 ->67.5%
s 6/8->T75%

. 7/8 ->87.5%
o 8/8 ->100%

- The clouding data may have been given in wording: sky clear (SKC) means 0 clouding, few means 1/8
to 2/8 covered, scattered (SCT) means 3/8 to 4/8 covered, broken (BKN) means 5/8 to 7/8 covered and
overcast (OVC) means a completely covered sky. These data have to be converted into percentages:

. SKC > 0%

. FEW -=>20%
. SCT ->45%

. BKN > 75%
. OVC ->100%

- The data may only be available per 3 hours (data for the hours 0, 3, 6, 9, 12, 15, 18 and 21) or per 6
hours. When importing a file with missing hours, the software will calculate interpolating values to
create a complete climate file. When importing a file with missing days, the software will issue an
error message, without importing the file. However, when the missing days are at the end of the file,
the file will be imported, as the remaining records are consecutive.

- The software assumes that the direct sun light data have taken the clouding attenuation into account.

The table below shows an excerpt from a climate file for the first two days of a year. Empty cells are equal to
the value zero. The software to import a climate file accepts both an empty cell and a value zero. The colors
used have no meaning, except making the table more readable. This table should be exported to a comma
separated (CSV) file to import it.

Day|Hour|DBT| RH| Sun altitude |Sun azimuth|Sun direct|Sun indirec{Wind speedWind direction|Clouding
"C| % [P -90 to +90) ° (0-360) Wim? Wim?® m/s ° (0-360) Yo

1 0 -3.0 a4 -60.91 18.99 100
1 1| -2.7 &7 -55.97) 43.81 100
1 2 -23 89 -48.42 62.77| 100
1 3 -2.0 92 -39.57) 77.56 100
1 4 -20 89 -30.23 89.93 100
1 5 -2.0 &7 -20.88 101.25 100
1 6 -2.0 84 -11.88 11215 100
1 7l -1.7 84 -3.55 123.27] 100
1 8 -1.3 85 374 13493 13.5 100
1 9 -1.0 85 963 147 .55 531 100
1 100 -0 79 13.72 161.01 1459 63.4 g
1 1-03 72 15.67| 175.13 192.9 738
1 12 0.0 66 15.29 189 .44 186.0 727
1 13 0.0 68 12.63 203.39 1381 651
1 14 00 70 7.93 216 57| 377 282 43
1 15 04 72 1.54 228.85 0.2 0.5 43
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Once the temperature simulation file is available, VRVPro uses these data to look up 40 records
with the highest ambient temperature and largest sun radiation in the four major wind directions
to create a cool load file. It equally looks for 20 records with the lowest ambient temperature to
create a heat load file.

=
¥ Company Database Program
<

Heat Sources || Constructions | Piping/Ducting/Shades | Temperature Functions | Occupations | Locations

Locations

Regions Countries Locations Selected Location
Africa ~ | |Beauvechain A | Latitude 50°54' N

Azia Bosnia and Herze Bierzet/Liege i S Edit..
Central-Americ Bulgaria Brussels National Lengitude 432E
v Cape Verde v CharleroiGosselie « Atitude 58m

Climate Files (Temperature Simulaton, Heat Load, Cool Load) [ = e ] [ T ]
can Climate Fi ew....
Generated: Cool Load Calculation File

Generated: Heat Load Calculation File [ Create Climate Files... ] [ Delete... ]

Generated: Temperature Simulation File [

Graphical Representation

Export Climate File._| (7] Graph selection |

¥ Climate Graph Settings
Temperature

28,7

Graph period Year L

21,4+ Day(=) in month
14,1 4 Graph resolution | Day ~
Graph type Temperature w
87 o R —

[y
Relative Humidity
Sun Altitude
Sun Azimuth

50 : : , , , . T T T T | 1 MOt pyicect Radiation
g
1 2 3 4 5 6 7 8 g 10 " 12 Indirect Radiation
- Wind Speed
Dizplay and change the legend ‘:'u’intl Drrectiun v

Figure 152: Viewing a temperature simulation file

It then loads the data and shows them in the lower part of the window, as shown in Figure 152:
By checking the "Graph Selection" check mark, a window comes up allowing you to select
other graphs, other resolutions and other periods.

The locations tab of the company database contains three other command buttons:

1. The "View" command button allows you viewing the data in tabular form.

2. With the "Delete" command button, you remove the file and the reference to the file in the
company database.

3. The "Export Climate File" command button allows you exporting a climate file in a csv-
format so that you can use it e.g. in an Excel application.

Instead of using the defaults to create the climate files, you can also click the "Advanced
Settings" command button in Figure 151 to display a window as shown in Figure 153. This
window allows you editing the extreme ambient temperature data, but also the humidity and
clouding. In addition, you can also define rain seasons (e.g. a monsoon period), during which the
humidity and clouding gets an extra boost.

The heat and cool load settings in the middle of the window in Figure 153 define the months to
look up, as the coldest hours to use for heating are in the winter and the hottest in the summer.
You can also select the total number of records required for a cool load and for a heat load. For
the heat load settings, you can also enter a maximum ambient temperature. VRVPro will not
consider records with ambient temperature values higher than the given one, when deriving a
heat load calculation file.
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Mumber of selected records

Climate files for Br Nati
Temperature Values
Winter Day Might Summer Day Might
mport Minimum  5,7°C -80°C Minimum 25,2°C 17,9°C
[ Simple Settings || Maximum 12,6°C -1,1°C  Maximum 28,8°C 21,5°C
Heat load settings Cool load settings
Winter months Other manths Summer months Other months
January s April | Ambient temperature (°C) April Y January ~
il R CA c— = Slofe 5
=

Mumber of selected records

Temperature simulation settings
Temperature (°C)

‘ [Ineed rain season1

Winter Summer )
Day  Might Day  Night e [Ineed rain season2
- - ing

Maximum Maximum

Maximum @
Absolute Humidil [
(%) Use absolute humidity i .so & Humidity (g/
Minimum -
() Use relative humidity
Maximum

Close

Figure 153: Advanced generation parameters and load derivation settings

Once you have the climate data ready, you have to use them in your project. You do this by
selecting the temperature simulation file in the "Building Properties" window (see Figure 154).

VRVPro automatically find the associated cool and heat load files.

v Edit Building
E ool

Mame Mb. of floors |1 |

Location IUnit Selection | Advanced | Conditioning | Construction | Actions || Centralized Controllers |

Orientation

Jan Feb Mar Apr ay

[ 1

Jun

| [

ul Aug ep Oct Mov Dec

Region Europe w
Country Belgium w »
Location Oostende v
Environment Rural Bt

I Simulation dimate file Bef Year w I Browse... i *
Ground temp. function | Ground temperature v [ Browse. .. ] o
Energy price /kWh  High |0,11 »

Low |0,06

Price period time table |Wcrk Wesk - | Browse. .. North |135 Degrees
Design conditions cooling Design conditions heating
Ambient temperature = !H| @ Ambient temperature °C ,W| @
Cooling period

The cooling period consists of at least 2 consecutive months.
Click on the left part of the bar to set the first cooling month.
Click on the right part of the bar to set the last cooling month.

Mame of the building

Figure 154: Using the climate files in project

With all this is place, you can now perform the cool and heat load calculation. Select the

command "Load Calculation" from
Figure 155.
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#* Load Calculation g|
Floor
Climate data
Estimated time left
Options
Available floors Selected floors
Ground
Total cool load i) || Use VAMs
Sensible cool load
Heat load
l OK I [ Cancel ]
Check to calculate total cool load

Figure 155: Starting the load calculation

You can perform a load calculation on the selected floors. By checking the relevant checkmarks,
VRVPro calculates the total cool load, the sensible cool load and the heat load for each room on
the selected floors.

If you have designed a ventilation system with VAM or VKM devices — both are using total heat
exchangers — you can decide to take the reclaimed cooling or heating into account during the
load calculation. This may considerably reduce the required load in the rooms. If there is no
ventilation system, checking the "Use VAMS" checkmark has no influence on the calculations.

Special Constructions

In addition to the constructions explained in chapter 2, VRVPro also offers additional
constructions, which are only available in Expert mode or have a special effect in Expert mode.
This section explains them in detail.

Compound Constructions

A compound construction consists of a combination of different constructions. An example is a
framed window, consisting of a wooden frame and a double glazed window.

Single Single Compound
Frame Window Framed Window I
N
I I ' )
T
1 material 3 materials 10% frame
(wood) (glass, air, 90% window
glass)

Figure 156: A compound construction

A single construction may consist of one or several material layers, as explained for a wall
construction (see section 5.5 and Figure 134). A compound construction consists of percentages
of single constructions. The company database offers the possibility to define auxiliary
constructions that you can use to build compound constructions. This allows you to differentiate
between constructions directly used in a building and others making up a compound
construction. However, it is possible to use any construction as part of a compound construction.
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The company database visualizes a compound construction as a list of its single constructions
and displays the material layers for each of these single constructions, as shown in Figure 157:

" Company Database Program

Heat Sources | Constructions | Piping/Ducting/Shades | Temperature Functions | Occupations | Locations

Materials

ASHRAE + | -~ Selected Material

Almini Lambda 22WImK

~ =
Aluminium bronze —)| | Specific mass 2740kgim*
Alundum (Al oxid

ﬁsl.lbl'le‘;?é ﬁtf;' <) Specific heat 896)/kgK Delete...
Asbestos: insulation "

Constructions

O wal Door Selected Construction

= Double glazing
Floor/Ceil

@ DoorWindow Window

() Auxiiary construction Wuu-den frame vindow Delete....
O Aijr partitioning

> Wooden frame

C‘n struction Definition

e - I Graphical representation of
o | the compound construction

in percentages

80%

Percentage used in
this construction

=t more detailed information I

Figure 157: Viewing a compound construction

Moving the mouse cursor over the percentage displays the name of the construction and moving
over a material layer shows the material layer details, as explained in Figure 133.

Figure 158 shows the window to enter a new compound construction:

¥ Edit Construction Type

Construction Data Construction
Construction Type Mame

Owal Construction
() Floor jCeiling

(%) Door Window

() Auxiiary () single construction

O Air partitioning (&) Compound construction

Display Construction
Selected Construction

o ] R

Wooden frame

Constructions to Combine

Qutside Wall # || Percentage of compound i
Outside Wall2 B
Roofl

Roof2
Window

Window Elass

b

Add a construction to the compound construction

Figure 158: Defining a compound construction
o Seclect the "Compound construction" radio button to change the window to enter percentages

of single constructions.
e Select the single construction, enter the required percentage and click the "A4dd Construction"

17 May 2010 Page 92



5.9.2

P DAIKIN

Performing a Load Calculation

command button. The single construction is now added to the graphical representation.

e Moving the mouse cursor over the percentage gives the construction name. If you move the
cursor over a material layer, you get the material details, as in the overview window.

e The sum of all percentages must give 100%. So, the company database displays the
percentage used so far as well as the remaining percentage to assign to a construction to

complete the compound construction.

Other Side of an External Wall

The other side of an external wall is its outside part, which is normally exposed to ambient
conditions, where it may get sunlight, depending on its orientation and slope. However, this is
not always the case, as shown in Figure 159, where another building has covers the selected wall.

Other side of the wall
does not get sunlight

Figure 159: Other side of the wall is not default ambient

The other side of that wall is no longer exposed to the ambient conditions and may even have to
be defined as having another construction. To change the default conditions of an external wall,
right click the wall and select the "Edit" command. In the wall edit window, click the
"Advanced" command button. This brings up a window as shown at the right of Figure 160:

¥ Edit Wall

Name WALS

Size
(®Movepoint 1 () Move paint 2
Action

[ change length m

[[IMake horizontal

[IMake vertical
2
Material
Construction | outside wal v| [ Browse... |
[Croenceo|

[ OK ] [ Cancel ]

View advanced construction characteristics

X

#* Advanced Wall Construction
Horizontal layer 1
Height m

Construction Outside Wall

w Browse...

Other side of the wall

() Outside conditions

() Fixed temp.,
) Temp. function

Horizontal layer 2
[wall has 2 horizontal layers

[ ok | [ cancel |

Other side of wall is a conditioned room

Figure 160: Defining the conditions at the other side of the wall
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VRVPro offers four possible conditions at the other side of an external wall:

1. Outside conditions are the default conditions, where the sunlight may hit the wall.

2. If you use the same as room conditions, the temperature at both sides of the wall are identical
and there will be no heat transfer through that wall.

3. When selecting fixed temperature, you can enter a temperature value, which will be used to
calculate the heat transfer through the wall.

4. If you select a temperature function, the temperature at the other side of the wall varies as a
linear function of the ambient temperature. Temperature functions are defined in the company
database and need four temperature values: the minimum and maximum ambient temperature

values and the corresponding required temperature values. Figure 161 shows an example of
such a temperature function.

¥ Company Database Program
i

Heat Sources | Constructions | Piping/Ducting/Shades | Temperature Functiong | Qccupations | Locations
Temperature Functions

Selected Temperature Functior

Fixed 20 Low outdoor temperature -20,0°C
Ground temperature

Out=ide conditions Low required temperature 15,0°C

Uncenditioned room High outdoor temperature  40,0°C

High required temperature 45,0°C

Edit...

Graphical Representation
Required temp.

450

36,0

27,0

18,0

9.0 4

T T T T T T 1 Outdoor temp.
-40 -30 -20 -10 0 10 20 30 40

Select a temperature function to get more detailed information

Figure 161: Definition of a temperature function

5.9.3 Composed Walls

A wall may consist of two different parts, as shown in Figure 162. As walls may contain
windows and doors, it would be difficult to define such a wall as a compound construction,
consisting of percentages of single constructions (see section 5.9.1).

Construction 2

»&
>

Construction 1

Figure 162: A composed wall, consisting of two constructions

To define a composed wall, right click the wall and select the "Edit" command. In the wall edit
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window, click the "Advanced" command button. This brings up a window as shown at the right
of Figure 163:

# Advanced Wall Construction E|
Horizontal layer 1
) — . o Height m (1,000
¥ Edit Wall =13 l _ ]
S | censtruction Outace vl 3
BZu= WAL7 Other side of the wall

Size (%) Outside conditions () same as room
(®)Move point 1 (C)Move point 2 1 O Fixed temp.

LOEERT () Temp. function

[changelength ~ m Total height = floor height

[IMake horizontal Haorizontal layer 2

[IMake vertical I Wall has 2 horizontal layers '

2
Construction Outside Wall2 v
Material Other side of the wall
e —— N [ ——— ] (%) utside conditions () 5ame as room
Composed material m T (O Fixed temp.
() Temp. function
T [ OK ] [ Cancel ]
I s ersm e R [ o ] [ concel |
Height of the first layer

Figure 163: Advanced settings for a combined wall

o Check the "Wall has 2 horizontal layers" and select the construction for the second layer.

e Enter the height of the first layer. The height of the second layer is the difference between the
floor height and the height of the first layer.

e Select the construction for the second horizontal layer.

As the wall now consists of two constructions, its edit window no longer shows any construction.
It only mentions that the wall consist of a composed material.

Window Marquees

In Expert mode, a window may contain marquees on three sides (left, right and top). These may
be of any length and at any angle ranging from 90° (perpendicular to the window) to 45° (slanted
to the window). As marquees are constructed at the outside part of the wall, all the heat they may
transfer or accumulate does not contribute to the rooms in the building. However, they may
partially cover a window, thereby blocking a part of the indirect and direct sun radiation, as
shown in Figure 164.

To define marquees on a window, right click it and select the "Edit" command. In the window
that comes up, select the "Marquees" tab. For each side (left, right and top), you can enter a
length and an angle. The small pictures at the right show how the marquees look like. To
demonstrate this, the marquee at the right side of the window in Figure 164 has an angle of 60°.

VRVPro also offer a visual feedback by showing how the shadow of a marquee blocks a part of
the window. The percentage blocked depends on the position of the sun and VRVPro takes it into
account during the cool load calculation (see section 5.7.1) and the temperature simulation (see
chapter 6). In Figure 164 and for the selected sun position, the three marquees only let pass 29%
of the indirect and 25% of the direct sunlight. VRVPro also displays the percentages per side to
illustrate what marquee has the largest influence.
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Direct 38%

Direct 25%

¥ Edit Door/Window X
MName WIN1S
Size and Material | Marquees |
Left Right Top view
Length m (0,500 Length m (0,500
Indirect  B85% Indirect  83%
Direct 100% Direct 56% I :
Top Sun example Side view
Length m Altitude =
Angle = Azimuth  ©
Indirect  43% Indirect  29%

[ oK | [ Cancel ]

Solar azimuth for testing (0® - 360%)

Figure 164: Defining marquees on a window

Rooflines

A roofline defines the top line of a slanted roof. The slanted sides of the roof may cut a part of
the walls of the top floor. Before explaining how to draw a roofline, Figure 165 shows the edit
window of a roofline, containing a schematic overview of its parameters:

¥ Edit Roofline ]

5.9.5

Default for floor / Roofline height
Position

Height m |5

|Pt-tx,¥  m |-0,860 | 4000 |} f— - N,
PL2XY m /I Ceiling height \

(") Absolute coordinates

\,| T Conditioned height T

(%) Relative tc |cgrner (0, o)

Side A
Angle 45,0
A
Construction Floor 30cm w |
Side B ! :
-
Construction | Floor 30cm v B
Browse...
ok | [ cancel |

Figure 165: The roofline edit window

¢ You can change the height of the roof.

e Both sides of the roof may use a different slope angle.

e Depending on the slope angle on both sides and the roof height, the roof cuts the vertical
walls of the floor, as shown in the small picture in Figure 165. A slope may vary from 0° (a
flat roof) up to 65° (a very steep roof).

¢ Both roof sides may consist of a different construction.

To draw a roofline, select its icon (##) and draw a line on the floor plan. Depending on how you
draw that roofline, the height of the roof and its slope angle on both sides, the roof may cut the
vertical floor plan walls differently, as shown in Figure 166. Note that the length of the roofline
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has no influence on the result, only its angle. As the roofline edit window has its "Default for
Sfloor" checkmark checked in Figure 165, VRVPro applies the roof to all rooms on that floor.

Roof line

Figure 166: Drawing a roofline on a floor plan and its effect on the floor walls

The situation becomes a bit more complicated if the floor plan consists of several rooms and you
only want to apply the roof to one room, as shown in Figure 167:

2

e First uncheck the "Default for floor" checkmark in the roofline edit window. Although the
roofline is still drawn on the floor plan, VRVPro no longer applies it. A perspective view of
the floor plan only shows the vertical walls on the floor.

e Right click the room to which you want to apply the roofline, select the "Use Roofline"
command and click on the roofline. This associates the roofline to that room.

Select command
and click roofline

Edit...
Rename
Surface Volume. ..

Measure Surface

Cool Load Calculation Results

Heat Load Caloulation Results

Temperature Simulation Results

Figure 167: Constraining a roof to a room
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e Repeat this process for all rooms that apply.

e If you selected a wrong room and associated it by mistake, you can right click it again and
select the "Unuse Roofline" command, which only appears in the menu for rooms associated
to a roofline.

A floor plan may contain different rooflines, but a room can only use one of them. Figure 168
shows a floor plan with two rooflines, each having a different roof height and orientation.

Room + Room +
roofline roofline

Figure 168: A floor plan with two rooflines, associated to two rooms

A roof may also contain roof windows. To draw it, select the roof window icon () and place
the window on the floor plan, as shown in Figure 169:

Figure 169: A roof with two roof windows

The edit window of a roof window allows entering its dimensions (height and width) and to
select its construction and shade.
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Performing a Temperature Simulation

As the load calculations, temperature simulations are only possible in Expert mode. As explained
in the previous chapters, after you have drawn the floor plan, you start with the design of a
ventilation strategy, after which you perform a load calculation to benefit from the ventilation
devices. Once you have the required loads, you can select the air-conditioning devices. When all
devices have been selected, the floor plan is ready for a temperature simulation. However, during
all those steps, many may go wrong. A few examples:

e If you forget an important load in a room, the load calculations may give results that are too

small.
¢ You may forget to connect an indoor unit to an outdoor unit.

This chapter first explains how to perform validation checks and then explains temperature
simulation, while showing results. It concludes with the use of centralized controllers and the
production of reports.

Validation Checks

In the VRVPro Expert mode, there are many items to take care about. So, it is quite possible to
forget a few or to make mistakes. VRVPro offers a validation function, allowing you to detect
problems in a building. Select the "Validate" command in the Building menu to bring up a
window, as shown in Figure 170:

" Validation Errors

Error: Indoor unit IND9: Indoor unit IND must be connected to an outdoor unit
Warning: Indoor unit VKM1: False ceiing height of at least 387mm required for this indoor unit

T

Double-click on the message
to select the element the
message is referring to

% Validation Options
General

Maximum errors 20|

Maximum warnings n

[ ok

] [ Cancel ]

Maximum number of errors before validation stops

[ Print ] [ close |

Close the window

Figure 170: Validation the building using standard validation checks

When clicking the OK button, VRVPro starts its validation and lists the problems it found in a
validation window. Double-click a message to select the element it is referring to in the floor
plan.

VRVPro discerns between errors and warnings. An error message prevents you creating reports,
as the building contains inadmissible problems. An example is the first message in Figure 170.
Warnings, on the other hand, are used to indicate potential problems. You may take them into
account, but you may also ignore it. An example is the second message in Figure 170.

In addition to the standard validations, you can also perform a more in depth validation. Before
starting the validation, you can click the "Advanced" command button in the validation window.
This creates a larger window showing a whole list of possible user checks, as shown in Figure
171. These checks allow you finding problem areas in rooms, that you otherwise would find by
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checking room per room.

¥ Validation Options

Optional checks

Conditioning Design loads
Mo infiltration spedified Checkusing  (®) W m2 surface () W/m3 volume
Mo cooling charges in room [1otal coling < I:I
Room has no ventilation [1otal cooling =
Construction [ sensible cooling <
] Fioorplan missing [ sensible cooling =
[ room has no windows or doors [Heating <
[ value of outside construction < l:l m3K W [Heating =
[ solar transmittance factor < %o Devices
[ solar transmittance factor > %o Cvam airflow < % of max.
[] Absorption factor < % CJvamEse > %% of max.
[] Absorption factor = % [Ivam heater = kw
[ construction differs from floor default [IvaM has no ducting
[ Locate air walls and air floars [Jindoor unit has no ducting
[ outside conditions on other side [indoor unit has no drain
] Temperature function on other side
] other side same as room
[ Fixed temperature on other side [ All on ] [ All Off ]
General
Maximum errors 20
Maximum warnings 20
[ ok | [ Cancel ]

Enable /disable this optional check

Figure 171: The full validation window in Expert mode

Just select the extra checks to perform and click the OK button. For some checks you also will
need additional data. When you select for instance a minimum total cooling load, you must enter
a value (or accept the default value). Figure 172 shows the results of a validation with the extra
checks selected in Figure 171. The results show that this floor plan was not completed before
performing a load calculation.

" Validation Errors

Warning: Room Meeting 1 has no cooling charges definition

Warning: Room Meeting 2 has no cooling charges defintion

Warning: Room Technical Room has no cooling charges definition

Warning: Room Office 4 has no cooling charges definition

Warning: Room Office 3 has no cooling charges definition

Warning: Room Office 2 has no cooling charges definition

Warning: Room Office 1 has no cooling charges definition

Warning: Room Restaurant has no cooling charges definition

Error: Indoor unit INDS: Indoor unit INDS must be connected to an outdoor unit

Warning: Indoor unit VIKM1: False ceiing height of at least 387mm required for this indoor unit

[ Print ] [ Close ]

Close the window

Figure 172: The validation window showing some extra checks

Although it is possible to select all user checks, it is not a good idea to do so. In fact, a building
may contain many exceptions or special cases. Performing all user checks would result in a long
list of messages. It is better to select a few user checks and concentrate on specific problems.
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Temperature Simulations

A temperature simulation is comparable to a load calculation, but has three important differences:

1. It uses all heat sources, sun data, infiltration air and ventilation air. This is a combination of
what is used in the cool and heat load calculations. It also takes the occupancy definitions (see
Figure 120) into account, both for the heat sources and for the devices.

2. It adds the delivered capacities of the indoor units, VAM devices and VKM devices. These
counter-act the heat sources and sun data.

3. It performs calculations per hour and for a whole year (in total 8760 hours). In addition, the
results of one hour are used for the next hour. This is especially important for the accumulated
heat in walls and for the mixing of the room air with infiltration air and ventilation air.

Of all the devices, a heat pump outdoor unit needs some special treatment. In fact, when heat
pump operates in cooling mode, all its indoor units only cool. If the room would need heating
capacity, these indoor units can only ventilate the air. This does not provide any capacity to the
room.

So, a heat pump outdoor unit uses a cooling period, during which is operates in cooling mode
only. Outside this period, it operates in heating mode. To define such a cooling period, the first
tab in the "Building Properties" window shows the months in a year. You can select the months
during which the heat pump outdoor unit must cool, as shown in Figure 173. The month's order
changes (see the bottom of Figure 173) when you select a location in the Southern Hemisphere:

r — —
# Edit Building - E&
Name § ' Mb. of floors 1 .

toeation (L oeedion|) Advanced]) Condiioning | Cansiuclion | i | Cenipieed Conkeollers |

Orientation

Region , Europe R |
Country |Belgium v| .
Location !_Oostende v|
Environment [rural ~|
—— — = - *
Simulation dimate file | pef Year |
Ground temp. function Ground temperature hd *
Energy price /kWh  High |0,11 .
Low |0,06
Price period time table Wark Week I Morth |135 Degrees
Design conditions cooling Design conditions heating
Ambient temperature 320 | @ Ambient temperature 0,0 (7]
Ambient RH (®%) 50 Ambient RH (3&) 50
r
|C°°h|ng pETOd I | | [« Jeed for heat pump
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec outdoor units Only
\

The cocling period consists of at lepst 2 consecutive months.
Click on the left part of the bar to §et the first cooling month.
Click on the right part of the bar tgset the last cocling month.

[ oK | [ Cancel ]

Cooling period lame of the building

L T T NN [ [ | ;
Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr May Jun < Southern hemlsphere

Figure 173: Defining the operation mode of heat pump outdoor units

After correcting possible validation errors and setting the cooling period, you can now start the
temperature simulation. Select the "7Temperature Simulation" command in the Building menu.
This brings up a window, shown in Figure 174 and similar to the load calculation window.
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" Temperature Simulation @

Floor

Climate data
Estimated time left
Options
Available floors Selected floors
Ground
@) [¥]Use vaMs
[ OK ] [ Cancel ]

Usefdo not use VAMs for calculations

Figure 174: The temperature simulation window

A temperature simulation simulates the temperature and humidity evolution in a room. To make
the results more realistic, you should define when the air-conditioning system should work.
Although it may work day and night, it is more probable that it only works during the working
hours. You can define this by selecting an occupancy definition for the indoor units. For a given
date and hour, a value larger than zero in such definition means that the indoor units are

operating. A value zero means that the indoor units are not operating and that the temperature in
the room may freely evaluate.

By doing so, the temperature in a room may drop or rise too much. You can prevent this by
defining night temperature setback values, as shown in Figure 175 at the right. When the

temperature drops lower than 16°C or rises more than 32°C, the air-conditioning will switch on
to make sure these limits are taken into account.

# Edit Room (5] | # Ecit Room 3

[ Cool Load Caloulation Results. .. ] [ Heat Load Calculation Results... ] [

Cool Load Calaulation Results.... ] [ Heat Load Calaulation Results... ]

[ Temperature Simulation Results. .. ]

[ Temperature Simulation Results. .. ]

Height and Material | Cooling Charges | Conditioning Type | Ventilation | Design Data

Height and Material || Cooling Charges | Conditioning Type || Ventilation | Design Data |

(¥) Room is conditioned Cooling
Room temp. cooling CET °C 24,0 RH %
[ Operatian time table | work ek || Browse... ( & cooiing at night DT °C[32,0 )
Operation modes (® Heating and coaling Total load design w (14480 @ 3656w m2 133,49W/m3
O Cooling only Sensible load design W (o @ 0,0wm2  0,0W/m:
Calculated total load W 14480 Available W 15074
Calculated sensible load w0 Available W 11478
Heating
Room temp. heating CET  °C |20,0
© Room is unconditioned [ Heating at night DBT °C 15,0 -]
Load design W 4284 @ 107,6Wm2 39,3W/m3
Calculated load W 4264 Available W 13713

Name of the room Name of the room

Figure 175: Useful settings for the temperature simulation

Performing a temperature simulation takes more time than a load calculation, as VRVPro
calculates results for 8760 climate records and this for each floor. On an average computer, this
may take 30 seconds to several minutes, depending on the size of the project. During these

calculations, VRVPro creates simulation data for each room and stores them in separate files for
later evaluation.
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Temperature Simulation Results

As for the load calculation results, you can get the temperature simulation results for a room, a
floor, the building and the outdoor units, by clicking the "Temperature Simulation Results"
command button in the corresponding edit or properties windows. However, graphs with 8760
results are too dense to analyze results. So, temperature simulation result graphs have two
periods that you can select, where one of these periods is the active one for which the data are
shown.

Figure 176 shows such a graph containing a "Cooling" and a "Heating" period. These names
have no particular meaning, as you can slide both periods over any part of the year. The idea was
to have two periods between which you can compare easily just by activating one and then the
other.

¥% Simulation Results for Room Conference

Table View || Cooling/Heat Load | Temperature | Absolute Humidity | Relative Humidity | Condens

Temperature {C)
32,0

A N " M

30,4 1
28,9
27,3

25,8

24,2 I J I UOL riftl ]

22,7

21,1

19,6

18,0

rx3 1 Dayyequr
Sat, Jun 30, Oh Fri, Aug 17, 23h
iy | Iting temp. I r

| Cooling |

to(17 Aug (¢ » [ Pint | [ Close |
~

(%) Cooling (") Heating

| Cooling F

() Cooling (O Heating un 4% to ug 4>

Active graph | Double click to enlarge I | Click and drag I

Figure 176: Temperature values in a room as a result of a temperature simulation

Selected period

You move the (active) period by clicking on it and while keeping the mouse pressed, drag it
along the line. The date values below the line give the start and end dates of the period. If you
want to enlarge a period, just double click at the left of it. To reduce it to one day, double-click at
the right of it. You can also adjust a period by clicking the arrows at the right of the dates.

In the graph of Figure 176, the cooling period is active and ranges from 30 June up to 17 August.
The graph shows the evolution of the temperature in the room "Conference". It clearly shows
that the temperature during the days (working days and hours) is fixed at 24°C, where at some
nights it is topped off at 32°C. Other nights (and weekends) the temperature drops during the
hours the air-conditioning system is not operating.

The graph data are also available in tabular form. A table contains 8760 rows, which makes it
difficult to locate some numerical values within the active period. For that reason, VRVPro adds
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an icon to the left of the tabular data, if the dates are within the cooling or the heating periods. If
both periods overlap, VRVPro uses a third icon. Figure 177 gives an example of the tabular view
with icons at the left. This part shows a few hours of the cooling period and several hours of
overlapping cooling and heating periods.

Table View | Graph View

" Simulation Results for Floor Ground

Dayfhour 33 Sens. cool cap. req.| Sens. heatcap.r... | Sens. cool cap. u... | Total cool cap. u... | Tote
B Thu, Aug 18, 20h 4991 0 2799 3165

B Thu, Aug 16, 21h 4123 1] 2032 2138

W Thu, Aug 16, 22h 3695 1] 1666 1755

] , Aug 16, 23h 3416 a 1336 1464

B Fr\ Aug 17, Oh 3189 0 1144 1704

B Fri, \ug 17, th 2908 0 897 951

& Fri, ANy 17, 2h 2601 1] 656 702

& Fri, Aug\7, 3h 2299 a 433 474

B Fri, Aug 1X 4h 2034 0 241 287

i, Aug 17, 1785 0 8 89

B Frig 17, 6 1720 0 0 0 0
& Fri, Aug 1715 a 1719 2086

M Fri, Aug 17, 8h 1339 0 1983 2433

B Fri, Aug 17, Sh . . b076 0 2076 2408

B Fri, Aug 17, 10h VIeW icons 0733 1] 2793 3180

& Fri, Aug 17, 11h 3625 a 3625 4035

® Fri, Aug 17, 12h 3602 i 3602 3877 b
< | b

[ Min. Column ] [ Max. Calumn ]

G |

| ' t
() Cooling (¥) Heating 178ug 4 ¥ [ Print ] [ Close ]

to 185ep 4 »

Figure 177: Using icons in the tabular forms to indicate the cooling and heating periods

For some graphs, you may need to see the whole year. For example to get the yearly load graph
for the outdoor unit, use one period and enlarge it over the whole year, as shown in Figure 178:

—

¥ Simulation Results for Outdoor unit OUT1

Table View | Cooling/Heat Load Graph | CoP Curves | Eneray Consumption Cost | Month Overview | Capacity Distribution

Load {(kwh)
1403,9

1263,5
1123,1
982,7
842,3
701,9
561,5
421,2
280,38

140,4

0,0 -
Jan

Feb Mar Apr

May

I W Cooling I B Heating ¥ B Total

Jun

Heating

Cocling |

() Cooling

'@ Heating

1Jan < »

to 31Dec 4 »

Use a period of one

17 May 2010

year

Figure 178: Yearly load results for an outdoor unit
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Figure 179 gives another example of an interesting yearly overview are the EER and COP values
(both are the ratio between the delivered capacity and the power input required). These are only
given for hours the outdoor unit is operating. Given these individual COP and EER, VRVPro
calculates the seasonal COP and EER values.

% Simulation Results for Outdoor unit OUT1

Table View | Cooling/Heat Load Graph | CoP Curves | Energy Consumption Cost | Month Overview | Capacity Distribution

CoP
599

zz | rnwlﬂT‘FMHWIMMMM%;HJFHJ

%f% -
M JI iy

3,3

3,0

27 1 Day/hour
Man, Jan 1, Oh Man, Dec 31, 23h
I~ B EER cooling [~ B CoP heating
Seasonal EER cooling 5,7 Seasonal CoP heating 3,6
T - Cooling |
Heating
() Cooling {*) Heating i1Jan «» to 31Dec 4 ¥ Print ] [ Close ]

Figure 179: Yearly COP and EER curves for an outdoor unit

For some rooms, interpreting temperature simulation results may become difficult, as too many
elements play a role. In those cases, it is always advisable to simplify the room data until the
results become comprehensible and explainable. This will give you a deep knowledge of your
building and its rooms.

Centralized Controllers

To define the centralized controllers, open the "Building Properties" window and click the

"Centralized Controllers" tab. VRVPro handles centralized controllers in exactly the same way

as in Xpress (see Figure 180):

e You select a centralized controller from the list at the top of the window.

e VRVPro then draws that controller and its sub controllers in the part below. It automatically
connects outdoor units to it, up to a maximum defined by the centralized controller.

e [f there are more outdoor units than can be connected to a single centralized controller,
VRVPro adds another one, up to all outdoor units are connected.

¢ In addition to centralized controllers, you can also select a management system from the list at
the right side of the window.

e The list at the bottom right lists the outdoor units and four special buttons:

- -: Allows moving up an outdoor unit in the list. If the list only contains one outdoor
unit, there is no point in moving it up.

E]: Allows moving down an outdoor unit in the list. If the list only contains one outdoor
unit, there is no point in moving it down.

[E: Splits up a group of outdoor units into two groups.

: Allows selecting a different centralized controller for the selected outdoor unit.
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Name IExampIe Nb. of floars |1 |

| Location | Unit Selection || Advanced | Conditioning | Construction | Actions | Centralized Controllers

Centralized controllers

—MNone —

centralised DCS302C51
centralised DCS302C
|icontroller DCSE01C51
|ic0|‘|tro||er DCS601C51+DC5002C51

licontroller DCS601C514+DCS002C514+DCS004A51

£

Number required

1xDC5302C51
1x DST301B51
1x DC5301B51

Scale % (100 v | [ Fit Window

hacnet
DMS502B51

centralised DCS202C51+DST201B51+DCS201B51

ouT1
RXYQIEPA
OUT FLF2 ]

schedule timer
DST301B51

t system

— None -— A
=]
bacnet DMS502651+DAM411851
imanager DAMB02B51
imanager DAMB02B52

lonwaorks gateway DMS504851 M

Outdoor units

[OUT1 [RXYQ18PA [~

[s]
&

[ o ] [ Cancel

Qutdoor units in the project

Figure 180: Adding centralized controllers to the systems

The actions of the last two buttons are illustrated in Figure 181:

Split the group
in two groups

Select another
centralized
controller for the
second group

centralised DCS202C51
centralised Out 1
RXYQEP
&|FLr2 OUT FLE2 -]
R Out2
RXYQEP
OUT FLF2 7]
centralised DMCS202C51 *
centralised Out 1
RXYQEP
B FLr2 OUT FLF2 B
centralised Out 2
RXYQSP
A FLFz OUT FLF2 B
centralised DCS302C51 @
centralised Out 1
RXYQSP
A FLFz OUT FLF2 B
Owt2
RXYQEP
OUT FLE2

Figure 181: Defining different centralized controllers on groups of outdoor units
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Reporting

VRVPro offers different kinds of reports. The next sections explain them in more detail.

The MSWord Report

VRVPro can produce very large MSWord reports, containing a lot of data gathered during the
drawing, the load calculations, the device selections and the temperature simulations. Figure 182
shows the window that VRVPro brings up when selecting the "Document" command in the
"Reports" sub menu of the building menu.

w% Report Selection

Report contents
Material list Indoor unit details
Foresee place for prices Outdoor unit details
Building perspective Material list per system Foresee place for prices
Building properties Piping limitations
Default constructions
Used time tablas Piping diagrams Vertical
Used temperature functions Wiring diagrams
Climate conditions Device options
Cool load calculation Outdoor unit graphs
Heat load calculation Cumulated cool load
Temperature simulation Cumulated heat load
Floor properties Cumulated simulation results
Floor overview CoP curves
Design conditions rooms Energy consumption
Floor perspective Loads per month
Fioorplan [ mion ] [ mioff | [¥capadty distribution
Select floors for properties reports Select outdoor units for details and graphs
all floars All systems
Included Net included Included Not included
Ground OUT1 [RXY(Q18PA]
Output destination
Create a repart Export to spreadsheet
Select all reports

Figure 182: The VRVPro MSWord report window

This window is organized in several sections containing tabular overviews, such as material lists,
and tables with overviews of devices. It also contains sections to get the floor plans (both the
two-dimensional and the perspective view). Other sections allow you to produce the piping
diagrams, wiring diagrams and several outdoor unit graphs. You can decide to include the
information for all floors or only for a selection of floors, for all outdoor units or for a selection
of outdoor units.

When you click the "Create a report" command button, VRVPro first will perform a validation. If
this validation succeeds, it will create the report. However, if VRVPro finds errors, it will prevent
you making a report. First you will have to correct those errors.

VRVPro creates an MSWord report with a page break between each section. For a small project,
this may result is more pages than necessary. In such cases, you should remove some extra page
breaks to get a more condense report. Figure 183 gives an example of a report. Although the
pages are rather iconic, many parts of the report are recognizable as pictures and graphs
appearing in full in this document.
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Figure 183: An iconic overview of a VRVPro document report

The Floor Plan as AutoCAD File

When selecting the "Floorplan View" command in the "Reports" sub menu of the building
menu, VRVPro brings up a window as shown in Figure 184. In this screen you can select the
floor plans you want to export, the folder in which to produce the AutoCAD files and the prefix
that each filename will get. Note that the exported floor plans will only show the elements that
you have selected via the "Editor Palette" window (see Figure 57).

#* Export Floorplan View E

Select floors to export

All floors
Included Not included

Output directory
C:\Backup

Browse...

Export DXF files
File name prefix Floorplan

@

Export ] [ Close |

Make a report about the entire project

Figure 184: Exporting floor plans in AutoCAD

When clicking the "Export" command button, VRVPro will export all floor plans in dxf format.
In addition to the floor plan, VRVPro will also add a scale line of 5m to allow scaling the

drawing once you load it into AutoCAD. Figure 185 gives an example of a floor plan exported as
dxf file.
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. | < A line piece of 5m

Figure 185: Example of a floor plan exported as AutoCAD file

6.5.3 The Floor Plan Piping as AutoCAD Layer

When selecting the "Piping Diagram" command in the "Reports" sub menu of the building
menu, a similar window comes up as shown in Figure 184, but the file name prefix is now set to
"floor". When clicking the "Export" command button, VRVPro will only export the devices on a
floor plan and connected with piping, as shown in Figure 186. The purpose of this export is to
allow you sending these data to the developer of the original AutoCAD file that you used as a
template, as explained in section 1.6.2.

In addition to a scale line of Sm, as in the floor plan export, this AutoCAD file also contains a
reference point allowing the exact positioning of this layer over the other layers in the AutoCAD
file.
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Figure 186: The floor plan piping, exported as an AutoCAD layer.
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The Piping and Wiring Diagrams as AutoCAD Files

The "Export Diagrams" command in the "Reports" sub menu of the building menu brings up a
window to select a folder name, similar to the other export commands, in which VRVPro will
export the piping and wiring diagrams for each outdoor unit.

In addition to the diagrams, VRVPro also add some small tabular form containing outdoor unit
data from the project, as shown in Figure 187:

Piping diagram Wiring diagram

7

B

e

i
1

Ecl THE  Heat pump Tate v Traa g e
VAV [Tl P COMPACT 250272010 B

—-— Wiring schematics

- @ RCFQIERA

Figure 187: AutoCAD export of a piping and wiring diagram

Getting Data From Other Projects

As explained in section 1.2, the company database is part of the VRVPro executable program.
When releasing a new version, it is possible that the company database it contains may have
been extended with several new definitions. You may also want to recuperate construction
definitions from existing projects.

The "Update Definitions" command in the Database menu brings up a window as shown in

Figure 188. It contains two tabs:

1. The "Company Database" tab (see Figure 188 at the left) allows copying the selected data
from the company database in the VRVPro executable program into your project. From then
on, you can use those new definitions. Note, for example, that loading the "current location"
resets all parameters used to produce a climate file (see section 5.8) to the original data.

2. The "User defined constructions" tab allows you scanning all VRVPro project files to look
for user-defined constructions. After you selected a folder from where to start, click the
"Scan" command button. VRVPro will now look for all project files (fpe files) in the selected
folder and all its sub folders. It opens each of these files, looks for user-defined constructions
and puts them in the "Do not import' list. After the scan, you can select the required

constructions and click on the button to move them in the "Import" list. You now can
click the "Import" command to import constructions in your project.
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#" Update Project

Company Database | User Defined Constructions

| Company Database | User Defined Constructions |

Update company database definitions
Lights

Persons

Appliances

Constructions

Shades

Occupations

Temperature functions

Current location

Import from project directory
Directory C:

J

Do not import

[ Scan Import ]

Browse...

White door (C:\Backup'\Ex2. fpe)

X

Construction found in file

[

Import

Mew Wall (C:\Backup'Ex2.fpe)

Cloze

Cloze

Add the selected items

Figure 188: Updating project data from different sources
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