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1. Introduction

CYPETHERM FUIJITSU is a program for the energy simulation and analysis of buildings featuring
Fujitsu HVAC systems. The energy simulations are performed with the U.S. DOE’s calculation
engine EnergyPlus™ version 9.0.

1.1 Minimum software requirements
The program is compatible with Microsoft OS Windows 7, 8 and 10 (64-bit versions).
Additional software requirements:

e A minimum of 1 GB of available space on the hard disk.

1.2 Capacities

In this section the elements that CYPETHERM Fujitsu is capable of simulating and its known
limitations are detailed.

In general, the simulation limitations of CYPETHERM Fujitsu correspond to the EnergyPlus™
functionalities (version 9.0) that have been implemented and are described in the
EnergyPlus™ 9.0 Input Output Reference manual. In some cases the limitations of the
calculation engine have been overcome by means of equivalences and approximations of
calculation.

Geometry

As for the geometric description of the building, there are no known limitations in the number
of elements (zones, walls, openings, etc.), dimensions or shape.

Elements and constructive solutions

The description of the constructive solutions is different for the opaque part of the building
envelope and the fenestration. In each of these categories, the program allows you to simulate
the following elements:

Opaque envelopes:

e Walls: facades, dividing walls, partitions, underground walls.
e Slabs: floors in contact with the ground with optional peripheral insulation,
floors between levels, overhangs and roofs.

The composition of the opaque envelopes is defined by layers. Each layer can be a solid
material, an air gap (even ventilated) or a vapour barrier. There are no limitations in the
number of layers, since CYPETHERM FUJITSU automatically groups the layers defined to adapt
to the maximum limit of 10 layers per element that is allowed by EnergyPlus™ 9.0.

Alternatively, a simplified description of the envelopes is allowed indicating the thermal
properties of the set.

Therefore, it is possible to simulate all constructive solutions that can be assimilated to these
definitions.

It is possible to define a single value for the air permeability of all the facades of the building,
and a different one for the roofs.



Fenestration:

e Opaque: doors
e Glazed: windows and glazed doors, skylights
e Openings

The definition of the fenestration materials is limited to the definition of their global thermal
properties, distinguishing between glass and opaque fraction in the case of glazed openings.

In the glazed openings, the definition of sun protection accessories (interior and exterior
blinds) and their control, of shadow elements (cantilevers and side protections), and of the
different elements of the windows (lintel, blind box, etc.) that produce plane thermal bridges
are allowed.

It is allowed to define a value for the air permeability of each glazed opening. It is allowed to
define a single value for the air permeability of all the doors of the building, and a different
one for the openings.

Linear thermal bridges

The effect of the linear thermal bridges produced by the meeting of the different construction
elements and the ground can be simulated.

Loads and thermal inertias

In each space of the building, the sensible and latent thermal loads due to occupancy (if the
space is occupied), lighting, ventilation and internal equipment are considered. It is possible to
edit the corresponding values and define usage profiles hour by hour.

Air infiltrations are defined at the thermal zone level. The value of the air flow rate can also be
defined hour by hour.

Operational conditions and interior comfort

It is allowed to edit the set point temperatures of each thermal zone with hourly resolution,
distinguishing between cooling and heating set points.

Air conditioning systems

The program enables the simulation of the following HVAC systems:

Stand-alone terminal units:

e Constant performance systems
e Electric heating transmitters (Joule heating)
e Heat and Energy Recovery Ventilators (HRV/ERV), single zone

Water HVAC systems:

e Heating by radiators and underfloor heating
e Fan-coils

That can be connected to the following types of hydraulic loops:

o Hot-water systems, including conventional or condensing boilers
o Chilled-water systems, including chillers with air, water or evaporative
condenser



Direct expansion HVAC systems:

e Fujitsu’s Airstage variable refrigerant flow (VRF) systems

e Packaged air-to-air heat pump (PTHP) equipment. For simulation purposes this
is equivalent to split equipment, not inverter.

e Packaged air conditioning units with electric, gas or water heating (PTAC).

e Water-loop heat pump systems (water-to-air heat pump).

Air HVAC systems:

e Constant air volume systems, single zone (rooftop units) and multizone (with
terminal reheating).
e Variable air volume systems (VAV), with variable flow boxes with optional
auxiliary fan.
e Dual-duct systems, constant air volume and variable air volume, with a single
fan or with a fan per duct.
e Centralized ventilation systems (only handle the ventilation air flow):
o Heat and Energy Recovery Ventilator (HRV/ERV)
o Dedicated outdoor air system (DOAS)

The air handling units (AHUs) associated with these systems are configurable.
The characteristics of the following elements can be defined:

=  Cooling coil:
e Water, connected to a chilled-water system using chillers.
e Direct expansion, available in single-zone constant air
volume systems, in variable flow systems with rooftop
units and in the DOAS.
= Heating coil:
e Water, connected to a hot-water system using boilers.
e Electric
e G@Gas
e Direct expansion, available in single-zone constant air
volume systems and in the DOAS.
= Supply fan
= Returnfan
=  Humidity control: dehumidification and humidifier
=  Qutdoor air intake, with the following functions:
e Free cooling
e Heat and energy recovery

Condenser water systems:

e For chillers, by cooling towers of 1 or 2 speeds.
e Forreversible heat pumps, using cooling towers and boilers.

There are the following limitations regarding the simulation of HVAC systems:

e Itis not allowed to define availability and activation schedules of the HVAC systems. In
general, the HVAC systems are activated automatically to maintain the set point
temperatures defined in the thermal zones. Air HVAC systems continuously drive air,
except for centralized ventilation systems, which follow the defined use profile for the
ventilation of the spaces of the thermal zones it serves.



It is allowed to edit the performance curves of the boilers and the chillers. The rest of
the generic systems are simulated with the default performance curves of the
EnergyPlus™ v9.0 template objects.

There are the following limitations regarding the number and type of HVAC systems that can
be simulated in the same building:

You can define any number of air and direct expansion HVAC systems.

If only water, direct expansion or centralized ventilation systems have been defined in
the building, it is possible to simulate any number of systems of these types. However,
if any other type of HVAC system has been defined (other air HVAC systems or any
condenser water system), only one hot-water and one chilled-water system can be
defined in the building.

Only one condenser water system of each type can be defined (for chiller and for
reversible heat pump).

If only water, direct expansion or centralized ventilation systems have been defined in
the building, it is possible to define any number and type of terminal units in the same
thermal zone. However, if any other type of HVAC system has been defined, in each
thermal zone it is only possible to define a single terminal unit of the following types:
air terminal units (ATU), water terminal units and the water-to-air heat pump (WAHP).
These terminal units cannot be defined together with other types of units in the same
thermal zone, with the exception of an electric emitter for heating, or a radiator or a
radiant floor.

If the building contains air HVAC systems (except centralized ventilation systems) or
condenser water systems, it is possible to define several VRF terminal units (indoor
units) in the same thermal zone, but they cannot be defined together with other types
of terminal units with the exception of an electric emitter for heating, or a radiator or
a radiant floor.

Only one constant performance equipment per thermal zone can be defined. In this
zone no other type of terminal unit can be defined.

Only a terminal unit with ventilation function can be defined per thermal zone. All the
ventilation air flow assigned to the spaces in the zone will enter through that terminal
unit.

It is allowed to define a maximum of 10 production devices within the same water
system or condenser water system.

Domestic hot water (DHW) systems

The program does not perform the dynamic simulation of the DHW production. The energy
consumption for this concept is calculated through the DHW demand and the average
seasonal performance of the system that supplies it.

Maximum and minimum values

The following limits are known in the values of some properties, imposed by the EnergyPlus™
v9.0 models that are used in CYPETHERM FUJITSU:

Specific heat of solid materials. The minimum value is 100 J kg™ K. If a lower value is
defined, the program will automatically assume the minimum value.

Global heat transfer coefficient (U) of glazed openings. The maximum allowed value is
7 W m?K?



2. Getting Started

2.1 Initial window

When opening CYPETHERM FUJITSU the initial window will appear. This window is broken into
4 sections:

1.

File: The file section allows users to create a new file, open existing files with the file
manager, or access the preloaded example files.

Recent files: The recent files section displays the most recently opened files

Help: The helps section provides the user with access to program documentation and
licensing information. Clicking “About...” will display the users current license code.
BlMserver.center: This section displays the status of the user’s connection to the
BIMserver.center and provides a direct link to the website.

CYPETHERM FUJITSU - v2019 beta e [BIMserver.center only]

Recent files Help 9 BIMserver center
@ Program documentation

@ CYPETHERM EPlus - User's Manual
@ Updates

@ Program License Cortract

Connected as:

Jacob Newson

@ Responsibility clause
E_ About

www bimserver.center

Figure 1: Opening window interface

2.2 Starting a new project

To start a new Project, click “New...” in the File section of the initial window. A prompt will
open allowing users to designate a file name and an optional description.

Project name

KMCYPE Ingenieros Projects"CYPETHERM FUJITS UM Browse
File name new trfu
Description

Figure 2: New file option



Import of BIM models O x

BlMserver.canter

Offices

Work directory: c:\bim_projects‘user_183\proy_289_Offices
Main {initiztor): offices.ifc

2 L9 nEa|&

IFC lirk:
@ Project:

Project
selection

Assigning types

The different construction elements are grouped by type in
import process. the comesponding libraries for those types ¢
groups. The description of the created types can be found,
be found as ‘pending description’.

Create types for the elements
Flag as checked the elements with a typology attached
Directory for searching typologies  C:\_|FCs"biblicteca

Edges / DXF

=]

Import edges
Update the DXF templates from the BIM model

< mn +

Select the IFC files you wish to include

Import  Application,/Program
[]  CYPEFIRE Sprinklers  Offices CYPEFIRE Spri

Project

Cancel

Figure 3: Importing BIM model

Opening an existing BIM project

To open an existing BIM project simply
select the project in the window and the
model will be loaded. Make sure to check
that the BIMserver Synchronizer s
activated and up-to-date. The BIM model
will be imported and the configuration can
be altered prior to starting the project.
Clicking Accept will open the open the
model in the software and commence the
project.

After inputting the necessary details, clicking
accept will open the next window.

With the window in Figure 4 users have the
option to open an existing BIM project with its
associated 3D model or to instead use the 3D
model wizard to generate a 3D model separate
from the BIMserver.

‘ [¥] Link to a BIM project ‘

rc%g BIMSEFVEFCEHIE]’

Connected as:
Jacob Newson

@ Select project

| Project:

@ Create new project

www bimserver center

Figure 4: New project window



Generating a 3D model with the wizard

The alternative method for starting a
project is to generate a 3D model using
@ BIM-:cr. . the inbuilt wizard. To use this method,
) either untick the Link to a BIM project
Comnudede box or Create a new project in the
Jacob Mewson BIMserver.center. From here users are
able to launch the wizard with Manual
introduction or to import an existing
local file in either IFC or gbXML format.

EIjS-ulww
Fropect

=1 | @ Manual introduction
Automatic introduction by importing a CAD/BIM file in IFC format
Automatic introduction by importing a CAD/BIM file in gbXML format

Units

After selecting Manual introduction or creating a new BIM
project and Accept, the following prompt will appear allowing
users to determine the system of units to be used for the
project. This can be altered afterwards using the General
options button.

Figure 5: Linking to a BIM project

Automatic introduction from BIM files in gbXML format

The gbXML format (Green Building XML) has been developed to facilitate
interoperability between design and development programs used in the building
industry. Thanks to the ghXML format it is possible to exchange data between
applications avoiding manual input and the possible errors that this entails.

The program facilitates the introduction of a building thanks to the import of all the
information contained in a BIM file in gbXML format with all the constructive
elements, the premises and the zones.

Automatic introduction from BIM files in IFC format

The IFC (Industry Foundation Classes) format is a 3D architectural file format used by
the building industry to exchange and share information between programs.

The program facilitates the introduction of a building thanks to the import of all the
information contained in a BIM file in IFC format with all the constructive elements,
the premises and the zones.

This .ifc file can be generated by IFC Builder or by another BIM program capable of
creating files in IFC4 format.

@ |-P system
) Intemational system

[ Accept i [ Cancel ]

Figure 6: Units systems



3D model wizard

The 3D model wizard will be launched once the units system has been selected. From here the
user must complete 6 steps to generate a 3D model (Type, Location, Floors, Geometry, VRF

system, and Ventilation).

Type of project

The first window of the
definition wizard allows
you to choose the type of
building project.
Depending on the chosen
type, the default library
typologies will be loaded
to define the internal heat
gains and the constructive
solutions.

Location

The following window
allows you to choose the
location of the project and
its corresponding climatic
data. Select a state first to
see the locations whose
climatic data are available
in the program. For the
state of California, the
official climate data of the
California Climate Zones,
which are owned by the

California Energy
Commission, are provided.

) Type of project
Location
Floors
Geometry
VRF system
Ventilation

e i

Assisted living facilty

Figure 7: Type of project, 3D model wizard

m Type of project

p Location
Floors
Geometry
VRF system

Ventilation

Loan

Finish

Figure 8: Location, 3D model wizard

The climatic data of the rest of localities are property of the National Renewable Energy
Laboratory (NREL), and correspond with the TMY3 files recommended for energy simulation.
If you cannot find the desired location, you can upload your own climatic data file .epw in the
general interface of the program. Meteorological data of over 2100 world locations can be
found on the EnergyPlus website (energyplus.net/weather).
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Floors

Determine the number of
floors of the building and
its height, distinguishing

m Type of project

m Location

P Floors
Geomelry
VRF system

Vertilation

General data O X
a8 t 3
Group Height Edit Inset Delete
Roof E]
Ground floor sz4z5h [

between floors below
ground (basements) and
above ground. When
adding a new floor, the
option number of floors in

(

Roof 9.84251

Next > | | Finish

m

the group allows the
creation of several equal
floors at the same time.

Geometry

Chose the geometry of the
building among the proposed
forms. The dimensions, the
orientation of the building and
the total area of windows must
be defined. The assistant will
create the 3D model of the
building for the simulation with
the form and number of
defined floors. A single space
will be created per floor, which
will correspond to a thermal
zone.

VRF system

Once the building has been
defined, the wizard can add a

Fujitsu Airstage variable
refrigerant  flow (VRF) air
conditioning system. In the

Indoor units section, you must
define the indoor VRF units that
you want to install on a building
floor. These indoor units will be
copied on all floors of the
building. In the Outdoor unit
section, you must select the
outdoor unit VRF to which the

defined indoor units will be
connected. The Single O0U
option will create a single

m Type of project

Figure 9: Floors selection, 3D model wizard

. L a5 57 [H]
m Floors
p Geometry
VRF system Length 16.0000 ft
Vertilation Width 16,0000 R
Orientation 0.00 degrees
Total window area 196.85 R®
Figure 10: Geometry, 3D model wizard
General dala 0 x
DS [ ¥ Create VRF aircondtioning system
m Location
m oo
 Gona _AIRSTAGE
P VRF system
Vertiaton R
Define the VRF indoor units (IUf) that senve each floor of the buldng.
:ﬂ d J * . Reference VRF indoor unt
FReference
VR indoor unt Equoment [Cassette v| [comactcossete v|  [AULMTLAVI @00BLA)  v]
Total coolng capacty: 4000 Buh
Sensbie coclng capacty. 3000 Buh
Heating capacty 4400 Buh
Outdoor urit
Dwfiren the VRF cutdoor unt DU) connecied 10 the ndodr urits.
[ @ Single OU One QU per floor
Equpment | Heat pumo 2pot) =] [Amage VAI @0V | [AOUAT2RALEVI 2000 Bt} v
Hominal cooling capacity: 72000 Bouh
Hominal cooling input power- 5.37 kW
Hominal heating capacky: 81000 Buh
Harrinal heating input power: 5.39 kW
= [C<Provens F

Figure 11: VRF system, 3D model wizard

outdoor unit (OU) to which all the building's indoor units will be connected. The One OU per
floor option will create as many outdoor units (OU) as the building's floors. The indoor units of
a floor will be connected to each OU.
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General data a X

Ventilation e araoee
D [ |
Finally, the option of creatinga |= - | © oo unt 0 s o |
ventilation system for the | .
building is offered. The |®“*~ Rt o
equipment that will allow the [ooss
entrance of the air to the Enerpy recovery ventistor
building can be a heat / energy S 5 [«
recovery ventilator (HRV / ERV) e
or a direct-expansion dedicated = E
outdoor air system (DX-DOAS). T
In this window, you must define i
the characteristics of the
chosen equipment. The blue
arrow button restores the

default values. The Single unit
option will create a centralized Figure 12: Ventilation, 3D model wizard

system that will serve all the floors of the building. The One unit per floor option will create a
ventilation system for each floor of the building.

Once the wizard is finished, the 3D thermal model of the building appears in the main window
of the program.

E E CYPETHERM FUJITSU - v2019.e [BiMserver center only] - [c-\ . \Example trfuj]

+ + 4 Displacs * Cut

*Q%%E;ﬁm & 2D #A =
New  New Muttiple: Wizard New New air Delete Duplicate Search ‘ Displace Copy

daa daa zone space space editing terminal unit condtioning system downwards -Paste

General data Zones Air conditioning systems

e[y Lbrary

i Spaces

? Fagades
? Partition walls
B Underground walls
H Slab-on-ground floors.
! Floor slabs.
J Roofs
f Doors

[ Glazed openings

B Skyiights
... |4 Linear themal bridges
= Zones
- Z01 - Uncondtioned
- Z02 - Common zones
- 203 - Apartmert 1A
- 204 - Apartmert 18
- 205 - Apartmert 24
[
[
[E

-7 206 - Apartment 28
-7 207 - Aparment 34
-7 208 - Apartment 38

2 LD nEE &

Figure 13: Main window, CYPETHERM FUJITSU
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2.3 Interface

The interface of the main window of the program is broken into three tabs: Building, Floor
plans, and Analysis. The three tabs are structured in the same format and can each be broken
into four sections.

Primary toolbar: Consists of the M & ©
primary tools used to interact
with the project. 1

Project tree: A library of all
elements and operations within

the project.

3D model viewer: The standard

3D model viewer contained 2
within all CYPE software. The

window’s dimensions can be

adjusted and also contains a

tool bar for useful functions
such as viewing properties,

layers and rotation of the

model. 3
Configuration window: The

main window of the interface is

reserved for adjusting settings

of any selected components in
the project tree. Figure 14: Interface structure

2.3.1 Auxiliary tools

The auxiliary toolbars located within the interface are very similar to those found in all CYPE
software and serve to complete and configure the basic commands of the program.

File button

In the top left corner of the window is the File button used to access the most basic commands
alongside four shortcuts (Save, undo, redo, and drawings). Clicking the button opens a drop
down menu containing the following options:

o New file |'h‘.l E s ﬁ
e Open file FUIITSU | Building M
e Save
e Saveas D Mew... |
e Alter job description
e Produce drawings . File
e Recent files E?
e Exit

E Save Cid+G

Figure 15: File button drop-down menu



General configuration

In the top right hand corner of the screen the user
has access to two buttons: configuration, and help.

Configuration: The configuration tool is used to
change a number of basic settings for the program,
such as the unit system, drawing settings, and
background colour.

Help: The help tool is used to access the program
documentation, user manuals, and licensing
information.

General toolbar

The general toolbar is found in every configuration
window. The tools on the left are used to add,
delete, copy, and edit items listed. The tools on the
right are used to import and export the elements of
the list as library files, for use with other projects.

X

W &

Figure 16: General configuration buttons

W @

Background colour
Undo/Redo

Automatic saving options

o2n  Units

@ Prirter

% Document text styles
I_Ej Drawings

Details

‘T Send job

ik

K7

=

Figure 17: Configuration drop-down menu

Program documentation
CYPETHERM EPlus - User's Manual

Updates

Program License Contract

Responsibility clause

o O e @

About ..

‘j License information

b ¥

Figure 18: Help drop-down menu

BN @&EHE

| Reference

Figure 19: General toolbar
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3. Building tab

The general data, the building location data and the thermal model of the building are defined
in the Building tab.

The thermal model of the building is organized in a tree scheme with four main branches:

e Library
In the library the user can define the types of spaces and elements (walls, floors,
windows...) that make up the building.

e Zones
Each thermal zone will include several spaces of the building, which will be made of
different elements (walls, floor, windows...), and also the terminal units of the HVAC
system. The operational conditions of the HVAC system are defined at the zone level.

e Air conditioning systems
This section is used to define the supply side (central plant) of the HVAC systems of the
building. These will serve the terminal units defined in the zones.

e DHW systems
This section is used to define the domestic hot water systems of the building.

3.1 General data

The first section of the Building tab is the General data section. From here @
the user has access to two tools used to assign the general parameters of the

General Location

project: General data, and Location data. data data
3.1.1 General data (General data
The General data window is broken into 4 sections: Figure 20: General data

Condensation: The program
includes the option for Condensation

verification of the existence [¥] Check for the existence of suface and interstitial condensation in accordance with 150 13788
of surface and interstitial

. . | Energy conversion factors

condensations according to | =

Ai bility of the: buildi el =

the UNE-EN 1SO 13788 [ oremetyemeninacnenes 3
Daity DHW demand

standard, offering results for

each constructive solution @ Total demand of the building ) Demand by themal zone

Daily DHW demand 00 liday
Daily DHW demand:

Reference temperature 140.00 °F
Solar contribution distribution

The parameters to calculate
@ Constant () Monthly

the energy consumption

associated with domestic hot Percentage of DHW demand satisfied using solar eneragy 00 %
water (DHW) production can
be defined for each thermal

zone, in the Zone panel, or Figure 21: General data window

for the entire building, in

this panel.

The daily DHW demand in litres/day must be defined and the temperature at which that
amount of water is produced (reference temperature).

To consider solar thermal installations for DHW, you can define the percentage of DHW
demand satisfied using solar energy, as a total annual value or month by month. This value is
subtracted from the energy expenditure for the production of DHW.

15



Energy conversion factors:

Energy conversion factors
The user defines the energy Primary energy / Final energy % Non+enewable kg:CO2 /kWh Final energy
conversion  factors  from Blectricity 2.368 8252 0.331
different  sources.  These Natural gas 1195 995 0.252
factors take into account the Diesel 1182 99.74 0311
origin of the energy consumed LPG 1204 93.75 0.254
in the building. Carbon 1084 99.81 0.472
763 0.mg
Evmgy conversion factors
327 0me
Energy sources /
o 1]
En ion fact r=
EMgy CONVEersion 1actol @ D D
Final electrical energy generated and auto-consumed | Defined v] 0.00 Btu
=

Figure 22: Energy conversion factors windows

There is the option for including any electrical energy that is generated (such as by solar
panels) and subtracting that value from the energy expenditure.

Air permeability:

Air permeability of the building envelope X

The air permeability of the different

envelopes of the building can be coE L L Pl il il
configured using the following fir leakage rate for a reference pressure of 100 Pa
window. Fagades = 654 gom/t:

Roofs 654 gpmfis

Doars 2454 gpm/fi?

COpenings 409 gpmft?

=

Figure 23: Permeability of the air

3.1.2 Location data

The icon “Location Data” opens the window for defining the weather data. The program runs
the energy simulation using the data in the Weather Data File loaded (epw format).

The blue arrow icon opens the US map for location selection. Accepting this pop-up window
will load the corresponding Climate data file and update the Location Data. The charts in the
right hand side show the data of outdoor temperatures, wind speed and direction and solar
irradiation contained in the .epw file loaded.

If you cannot find the desired location, you can upload the corresponding weather data file in
epw format in the section Climate data file. Meteorological data of over 2100 world locations
can be found on the EnergyPlus website (energyplus.net/weather).

The data in the sections Orientation, Undisturbed temperature of the soil, Solar contribution of
domestic hot water and Condensation must be specified by the user.
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Location data O *®
Location data Outdoor temperature
Ciy Ailarta Hartsfisld Intl Ap REEGANE
Altitude 1010.458 |
Latitude 3363 degrees EA—
Longitude -3443 degrees
Hourdy zone 5.0
Orientation
Crientation 0.00 degrees

Undisturbed temperature of the soil

@ Constant () Monthhy

Average annual temperature: 6440 °F

Solar contribution of domestic hot water

Metwork water temperature
@ Constant () Monthhy

Average annual temperature: B9.00 °F

o R PR - u g 2 " o
[ Maximum daity temp. [ Minimum daity temp. I #verage daily temp.
Wind distribution Global imadiance on a horizontal surface

Condensation

Outdoor temperature
@ Constant () Monthly

MAverage annual temperature: 900 °F

Qutdoor relative humidity
@ Constant () Monthly

Average annual humidity: 5 %

Climate data file

C\CYPE Ingenieros\WeatherData\USA_GA_Alarta-| )

Accept

Figure 24: Location data window with visualization of climate data

3.2 Library

Once the work has been created and the general data
and the location have been defined, the types of
enclosure and constructive elements present in the

building must be defined.

If the work has been created from BIM files and the
directory for the typology search has been indicated,
the elements that appear in the library will be already
defined. The elements present in the model that are

not in the library will be pending to be defined.

The way to create and manage each element of the

library is identical in all cases:

e Manual introduction: Creation of a new element.

e Import of the library: Import of elements saved in

a database previously defined by the user.

Library
...... Spaces
----- Facades
..... Partition walls
----- Underground walls

Slab-on-ground floors
Floor slabs

----- (1] Glazed openings

B Skylights
----- H:' Linear thermal bridges

Figure 25: Library section of the project tree
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Spaces

e Occupied: Indoor enclosure S re=iivsll] 0=
intended for the use of people. S #
The data of the heat gains [L°%=wet (ieme | #
corresponding to  ventilation, || Ve 1201 (amipenen -] [du] | Fiaties ()
lighting, occupancy and internal || 7=+ [&/wne s

Radiart fraction 057 | 4l
equipment are customizable. For Space fractin 018
each type of heat gain, the blue (7 Schedie @] Mo 81
arrow icons allow to import values [¢]Pecpie 21528 [fponon v][4n] [ Wems casomert
from ASHRAE standards and ;“;”‘:E" } 358 Bufperon — EED S
manuals. The right-hand side blue Mmmm oe Offce equpmert
arrow icon fills in all the heat gains @ schedde HMon i &
at a time, depending on the type
of space selected.

e Not occupied: Interior enclosure

not intended for the permanent |-—

use of people, and hence without
cooling or heating needs. The user
can define internal gains due to ventilation, lighting and internal equipment.

Figure 26: Space types window

Construction elements

The introduction of the construction — —
. . . Reference -
elements comprises the definition of | .~ a
the opaque building envelopes (walls, .
partitions and slabs) and the
fenestration (windows, skylights and o o
opaque doors).
Type of ayer
Walls and partitions Thickness 00 |
Density 100000 kg/m® e
e Facades: Vertical enclosures in © Conductivity () Themal resitance 050 Wik | g
contact with the external Specic heat capaciy 100000 Vg )
enV|ronment or |n ContaCt W|th Water vapour diffusion resistance factor 1.0 &
another building (dividing wall). Colaur 8
e Partitions: The partitions are — ®
arranged to separate the interior | __ @
of the building in different ®
enclosures. @
e Underground walls: These vertical enclosures in -
contact with the ground are used to build floors a
below ground. &
. . ey . . H
The detailed input of walls and partitions implies
specifying each of their layers. The materials that form —

the walls can be defined by the designer or imported
from different libraries of materials. Alternatively, the
simplified input allows for defining a wall with its total thickness and its average relevant
properties. In this option, the properties labeled as “thermal description” are just information
and do not take part in the energy simulation.

Figure 27: Creating a new facade
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Slabs

Once the walls and partitions are defined, the slabs are defined, which are classified as:

Roofs: Superior enclosures in contact with the external environment.
Floor slabs: The floors connecting levels. Horizontal or slightly inclined lower

enclosures existing between one floor and another.

Slab-on-ground floors: The enclosures that are in contact with the ground.

As in the definition of walls and partitions, slabs can also be introduced as generic walls or by

defining their layers.

Doors, windows and skylights

The fenestration makes an important
contribution to the thermal load of an
enclosure. That is why the definition of doors,
windows and skylights must be adjusted
enough to allow the introduction of both
predefined parameters and values provided by
manufacturers (in accordance with the
applicable regulations).

In the windows and skylights the following
elements can be detailed:

e Glazed fraction

e Opaque fraction

e Accessories

e Shadow elements

e Plane thermal bridges

In the case of doors, the definition does not
need to be so exhaustive and, therefore, only

Reference

=

| =

Glazed fraction [ [ Opague fraction |

| P Shading elements | ¥ Flane themel bridge|

O | W)
0.70

Heat transfer coefficient

Solar heat gain coefficient

Reference

Glazed fraction| ¥/ Opaque fraction |

Heat transfer coefficient | WA=

| ¥ Shading clemenis | % Flane themal bridge |

Opening opaque fraction 0.20

Apsorptance 060

Reference

Giazed fraction | [ Opaque fraction | Accessories |7 Shading slements | [ Plane themnal bridge|

[¥]3iith solar protection accessoriest

Interior shade  +

0.70

Name
Type
Solar transmission coefficient
0010 m

0.10 W/inK)

Thickness

Conductivity

Shading cortrol typs Always on

4

Reference

the thermal transmittance and the absorption

coefficient are indicated.

|Giazed fraction | ¥ Opaque fraction |

[]Dverhang (Horizontal projection)
Overhang projection depth (PH) 1000 m

Vertical offset from fenestration top (RH) 0005 m

Angle 0.0 degrees
Left fin {Left vertical projection)
Fin projection depth (PV) 1000 m
Horizontal offset from fenestration edge (RW) 0100 m

Right fin (Right vertical projection)

IF=

Fin projection depth (PV) 1000 m

0.100 m

Horizontal offset from fenestration edgs (RW)

i

| ¥/ Shading elements | 7| Plane themal bridge;

X

&
|
r

Airlsakage rate for a refersnce pressure of 100 Pa

2000 whm? [4m]

Accept

Figure 28: Definition of the glazed openings
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The loss of heat through thermal 1'

. . . Reference | 4m CTE DB-HE
bridges has a considerable impact on Descrption e =]
the results of energy demand. For @0 | O
this reason, the correct definition of || qres

. L. istant
the characteristics of the thermal | .. 050 Wik i
bridges is essential for an accurate | ... [Not defined = R
calculation of the building's energy
consumption. feost

The data that defines a thermal
bridge:

Figure 29: Definition of linear thermal bridges

e Linear thermal transmittance (psi)
e Value
e Type of meeting

This data can be customized or can be imported from three assistants implemented in the
program:

e CTE DB-HE (thermal bridge Atlas of supporting document DA DB-HE / 3)
e |SO 14683
e SO 10211

When the work has been created from a BIM model generated in IFC Builder, the library of
thermal bridges contains all the edges of the building (purely geometric entities obtained from
the intersection between the different construction elements) although part of these edges
does not intervene in the calculation.

For the detection of linear thermal bridges it is recommended that the building be completely
defined (zoning, description of the spaces, etc.) and the option Edge Processing (see section
Edge Processing) be used for the program to show only the types of thermal bridges used in
the work. In this way it is much easier to modify, if necessary, the values of the types of
thermal bridges proposed by the program.

BIM Model

In the case where the model was imported from a BIM model there will be the following error
messages in the library to signal that the elements have not been defined.

ﬁEEuiIding H|@5ﬁﬁé

E‘[DE Library Reference In use
‘-Eg i:?:j:s 1 RESIDENTIAL (]
_____ ? Partition walls 2 UNCONDITIONED a
----- E Underground walls 3 CORRIDOR a
----- E Slab-on-ground floors A|LIFT ﬁ
5 222;:'3'35 5 GARAGE (X

Figure 30: BIM model definition error

All of these elements/operations must be defined for the analysis to be completed
successfully.
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3.3 Zones

The thermal zones group the spaces of the building,
which are defined each by a space type and the
corresponding construction elements from the library.
By clicking in each of these elements, the user can see
and change the definition of the element by selecting
an existing type from the library. Element types can
also be created and edited from these windows with
the buttons close to the option Library.

Each of this group of spaces will be served by one or

more HVAC terminal units, which are specified as well
inside the thermal zones.

-1 Zones
-0 Z07 - Floor 0 Zone 1
_|;| Temminal units
. .= UD1-VRFindoor unit
. L. U02- Ventilation ATU
i...c,-__/J Spaces
i---L,-__/J 501 - Aoor 0 Zone 1 Space
- walls
...... = Floor slabs

o H:] Linear themal bridges

Figure 31: Zones, Project tree

Each zone contains the definition of the following parameters:

Zone
Reference Z
Name Floor 0 Zone 1

Classffication of the zone | Occupied -

Operational conditions and indoor comfort

[#] Heating Heating [¥] Cooling Cooling

Wertilation and infitration

Vertilation: Matural.
Infittrations: No.

| Condensation

e

I @) Psychrometric diagram I

Figure 32: Window for the definition of Zones

Classification of the zone: Occupied or Not occupied. All the spaces inside the zone
must have this same classification.

Operating conditions and indoor comfort: set point temperatures for the air inside
the zone for cooling and heating, defined for the whole year in an hourly basis.
Ventilation and infiltration: the ventilation needs of the zone are automatically
calculated from the specifications made in the Spaces. In this menu, the user must
choose whether the ventilation air flow will be enter the zone as Natural ventilation,
Mechanical ventilation (allows for defining fan consumption) or Via the air-
conditioning system (e.g. by means of a DOAS or an ERV). Optionally, the user can
activate the calculation of the air infiltration.

Condensation: parameters for performing calculations of condensation in the
constructive elements.

Once the zones of the building have been defined, the spaces are introduced, indicating the
geometrical characteristics and subsequently the constructive elements.
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Space

Reference Z01_5m

Mame Floor 0 Zone 1 Space

Library @ ish
Area 200,00 m?

Volume between the floor

and suspended ceiling s00.00 m?

Lighting
Personalised values:
[ Installed light power

Figure 33: Window for the definition of Spaces, Zones

Each space in the building is defined by its typology within the library, its geometric
characteristics and its constructive elements. The user can define the specific lighting power
value of the space. If defined, this value will override the value defined in the corresponding
space typology from the library.

Enclosure elements

In each space the user can visualize and manage the enclosure elements that make it up and
the associated thermal bridges. The user can access the openings and associate linear thermal
bridges by clicking on the walls in which they are embedded.

J—E‘ Doors N Walls - Adjacent
. [E Glazed openings A | 4+ : 3
EP Skylights Reference Type Library Area Adjgcency Fenestration Cheched =
H:] Linear thermal bridges E
E—]Tj" Zones Z01_s01_wol Fagade WALL-1 618 75 {t* - |i|
|_:_|1'_{|_-| Z01 - Unconditioned Z01_501_Wwo2 Fagade WALLA 610.38ft2 -
---- = Teminal units 3 Z01_S01_Wo03 Fagade WALLA1 408 23 t2 -
B"'QE Spaces Z01_501_W04 | Partition wall | PARTITION-2 | 12757f2  Comidor
- 501 - Garage 8
? Wals Z01_S01_W05  Parition wall PARTITION-1  95.83ft* Storage 8 1
|£ Floor slabs Z01_S01_WO0E | Partition wall | PARTITION-1 | 9764t* | Storage 7 1 %
|+ Linear themal 4l n £
- 502 - Lt Data -
-7 503 - Lobby . ¥
[J---QF 504 - Garbage : Reference Z01_501_W05
G625 505- Lt P4 Type (") Fagade () Patywall (@ Partition wall () Basement wall @ C
- 506 - Lift P5 -
< o | s Librany 1. PARTITION-1 = < H
Adjacent space | Another space - ’Stomge 8 (Unconditioned) =
2APED DEE QKA
Vertices
Fenestration
4 + 3 A
Reference Type Librany Area C
< Z01_S01_W05_G1 Door DOOR SIMPLE 18.08#2 -
< | 1 | 3

Figure 34: Enclosure elements, Zones
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3.4 Domestic Hot Water (DHW) systems

In this section, the systems in charge of producing the domestic hot water (DHW) of the
building are defined. The definition of the DHW systems depends on the option chosen in Daily
Demand of DHW within General Parameters. If you have chosen 'Total building demand’, you
can define a single DHW system that meets this demand. If 'Demand by thermal zone' has
been chosen, it is allowed to define more than one system and select the zones served by each
one. A zone can only be served by one DHW system.

To define a generic DHW system, the user must indicate the type of production equipment,
the energy vector it uses, its seasonal energy performance and its nominal power. The nominal
power does not affect the DHW calculations, it is only used for reporting purposes. The blue
arrow icon opens a window to calculate the seasonal performance of combustion boilers,
according to the EN 15378 standard.

1 Buiding fEEe

=[] Ubrary Reference  DHW
=T Zones
ﬁ DHW systems . ]
=[] Air conditioning systems Type @) Generic Mot defined
] Ownshade Type of energy vector Electricity -
---l[] Remote shadows Type
Average seasonal energy performance 075 |4m
Rated capacity 60000 W

2 L0089 0HE &

Figure 35: DHW systems

3.5 HVAC systems
The HVAC systems of the building are defined in two sections of the scheme:

e Terminal units (within each Zone): these are the equipment found in the enclosures
that come into contact with their air.

e Air conditioning systems: they are the centralized production equipment and air
conditioning units that serve terminal units or other air conditioning systems. Together
with the centralized equipment, the relevant characteristics of the distribution
network of the working fluid are also defined.

Generally, a complete HVAC system consists of one or more terminal units connected to a
centralized system, which in turn may need other production systems. For example, in an all-
air system, the air terminal units (ATU) are the terminal units and the air handling unit (AHU) is
the centralized system. If the AHU contains a chilled water coil, it will be necessary to define an
additional production system that generates the chilled water.
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There may also be HVAC systems composed only of terminal units: this is the case of electric
radiators or split 1x1 equipment.

In the program, the air conditioning systems and their terminal units have been classified
according to the type of fluid that combats the thermal load of the enclosure. Thus, it
distinguishes between and water, direct expansion and air terminal units and air conditioning
systems. In addition, the program includes the definition of other autonomous terminal units
and condenser water systems for chillers and reversible heat pumps.

The program includes the possibility of defining any type of HVAC system, knowing its average
seasonal performance of production of cold and / or heat and the type of energy it consumes,
through the terminal unit Constant performance equipment.

The user can define the building's HVAC systems using the inbuilt wizard. Depending on the
type of system chosen, the wizard successively displays the definition panels corresponding to
the different equipment of the HVAC system.

3.5.1 Centralized production systems

To add a new centralized production system you must select the branch of the HVAC Systems
tree and press the button New air conditioning system on the primary toolbar. A pop-up
window will appear in which to select the type of production system. The user can choose
between the water, direct expansion and air HVAC systems or the condenser water system.

System O X

= = WMew air conditioni

8/ A & &

In the water-air conditioning systems, the hot water and chilled water production
equipment for air conditioning is defined, as well as the properties of the water
distribution network:.

e

Figure 36: Centralized production systems

When choosing a general typology, a new window will open in which the specific system type
is selected and its characteristics are defined. The systems included in the program within each
typology are listed below according to the icons that represent them, from left to right:

Water HVAC systems:

e Chilled-water systems, with chillers.
e Hot-water systems, with boilers.

Direct expansion systems:

e Qutdoor unit of variable refrigerant flow systems (VRF) Airstage by Fujitsu

Air HVAC systems:

e Centralized ventilation system:
o Centralized heat/energy recovery ventilator (HRV/ERV).
o Dedicated Outdoor Air System (DOAS).
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Constant air volume system
o Rooftop unit (DX coils).
o Air-handling unit (water coils).
o Air-handling unit, single zone system, configurable.
Variable air volume system (VAV)
o Rooftop unit (DX cooling coils.
o Air-handling unit (water coils).
Constant air volume system, dual duct
Variable air volume system (VAV), dual duct

Condenser water systems:

e Forreversible heat pump, with cooling towers and boilers.
e For chiller, with cooling towers.

When selecting the type of equipment, the editing panel is updated to show its characteristics.

The characteristics of the Fujitsu’s Airstage equipment are completely defined within the
program, so that the user should only indicate the characteristics related to their installation.

In the generic HVAC equipment edition panels, in addition to the list and library management
tools, the following general utilities are offered:

S
o Show and edit advanced system features.

o E] Restore the default values proposed by the program.

If a value is not specified for certain equipment characteristics, such as its rated capacity or the
air flow of a fan, the autosize function of EnergyPlus™ is used. This function calculates the
values not defined by the user from the thermal loads of the associated zones and the design
characteristics of the equipment.

3.5.2 Terminal units

The addition of the terminal units of the HVAC systems is analogous to that of the centralized
production equipment. To add a new terminal unit you must select the branch of the tree
Terminal units within the Zone where you want to add a new terminal unit. When clicking on
the primary toolbar button New terminal unit, a pop-up window will appear in which to select
the type of terminal unit, between constant performance equipment, water terminal units,
direct expansion terminal units, air terminal units, electric emitter for heating and energy
recovery ventilator (HRV/ERV).

Terminal unit O X

MName Teminal unit

# o5 = v [ &2

The constart peformance equipment can simulate any air conditioning system based
on its average seasonal performance and its energy vector. To do so. an ideal air
condiioning set is simulated that completely covers the heating and/or cooling enengy
demand of the zone.

e

Figure 37: Terminal unit window
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When choosing a general typology, a new window will open in which the type of terminal unit
is selected and its characteristics are defined. The systems included in the program within each
typology are listed below according to the icons that represent them, from left to right:

Constant performance equipment

It is an ideal piece of equipment capable of instantly overcoming the thermal loads of the area
where it is located (infinite power equipment). For this reason, it is not allowed to define this
type of terminal unit together with any other unit in the same zone. In practice, this
equipment can be used to represent any HVAC system based on its heating and/or cooling
seasonal performance and the type of energy it consumes (energy vector). It is allowed to
define the function of heat recovery, for which the user must activate in the panel of the Zone
the option Ventilation via the air conditioning system. Three types of constant performance
equipment are offered:

e Heating only
e Cooling only
e Heating and cooling

Terminal unit O X

G

Heating Cooling

Average seasonal peformance Jo.57] Average seasonal peformance 2.00

S — S —

|| Heat recoveny

Latert effectiveness
=

Figure 38: Terminal unit window, Constant performance equipment

Water terminal units
They must be connected to a water system.

e Radiator
e Radiant floor, for heating only
e Fancaoil, for heating and cooling

Direct expansion terminal units

e Indoor unit of variable refrigerant flow system (VRF) Airstage by Fujitsu. It must be
connected to a direct expansion system of the same type (outdoor unit).
e Packaged terminal unit. It is an autonomous terminal unit. If you define a water
heater, you must connect it to a water heating system.
o PTAC: Packaged terminal air conditioner with gas, water or electric heating.
o PTHP: Packaged terminal heat pump (direct expansion heating). For simulation
purposes, it is equivalent to the split-system equipment.
e Water-to-air heat pump (WAHP). It must be connected to a condenser water system
for a reversible heat pump.
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Air terminal units (ATUs)

They represent the supply outlets (diffusers, nozzles, registers) and boxes into which the ducts
of the all-air systems open. In the program, they must be connected to an HVAC system (that
is, to an air handling unit), depending on their type:

e Air supply outlet. It must be connected to a system of constant air flow or centralized
ventilation, according to the chosen option:

o For rooftop equipment or single-zone AHU.

o For AHU with water coils. The difference with the previous type is that it
allows the option of terminal reheating.

o For centralized ventilation system. The difference with the previous types is
that it does not allow the flow of supply air to be defined, since this will come
automatically determined by the needs of ventilation defined in the spaces of
the zone.

e Air supply outlet, dual duct. It must be connected to a dual duct, constant air volume
system.

e Variable air volume (VAV) box. It must be connected to a VAV system.

e Variable air volume (VAV) box, dual duct. It must be connected to a dual duct VAV
system.

If the air terminal unit is connected to an air system with an outside air intake or to a
centralized ventilation system, the option of Ventilation through the air conditioning system
must be activated in the zone panel.

Electric emitter for heating

This element represents electric heating equipment (electric radiator, fan heater, etc.). It is an
autonomous terminal unit, that is, it does not need a connection with any system.

Heat/Energy recovery ventilator (HRV/ERV)

It is an autonomous terminal unit, that is, it does not need a connection with any system. To
use this terminal unit, the option of Ventilation via the air conditioning system must be
activated in the zone panel.

As with the centralized part of the climate control systems, when selecting the type of terminal
unit, the editing panel is updated to show its characteristics. For the indoor units of VRF
systems, the user can select the units in the Airstage by Fujitsu commercial catalog. The
characteristics of the Airstage indoor units are completely defined within the program, so that
the user should only indicate the outdoor VRF unit they are connected to. In the generic
equipment edition panels, the following utilities are offered:

. Show and edit advanced features of the equipment.

. I!I Restore the default values proposed by the program.

If a value is not specified for certain equipment characteristics, such as its nominal power or
the flow rate of a fan, the autosize function of EnergyPlus™ is used. This function calculates
the values not defined by the user from the thermal loads of the associated zones and the
automatic sizing options.

e System
This section appears on the panels of the non-autonomous terminal units. The
centralized system to which the equipment is connected must be selected. The drop-
down will only offer the systems compatible with the terminal unit defined in the
work. The list management buttons to the right of the drop down allow:
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o) Define a new centralized production system, of any type.
o) EH Edit and select a centralized production system defined in the building.

o Q Indicates that the selection made in the drop-down is empty or is incorrect.

Terminal unit O X

VRF
° &
FUJITSU &
iy
System
Varable refigerant flow system (VRF) :] ﬁ o
Indoor unit
Equipment [Cassefte ~| [Compacicassete |  [AULA4TLAVI 4000Buh)  ~|

Total cooling capacity: 4000 Btush
Sensible cooling capacity: 3000 Btu/h
Heating capacity: 4400 Btu/h

Accept

Figure 39: Terminal unit window, direct expansion terminal unit

At the end of the creation of a new terminal unit, it will appear as an element in the section

Terminal Units of the scheme, within each Zone. When clicking on the element, its editing
panel appears on the screen.

Management of terminal units and automatic sizing options

The Terminal units panel allows managing the operation of the terminal units defined in each
zone and defining the EnergyPlus™ automatic sizing options.

41 Budng . | Teminalunis
) Library [ ||| [Heating
AT Zones =
-3 Z07 - Ground flcor - Diring [ temtic sing cptons =
(== Teminal units + 3
§2] UD1 - Fancol units L P —
# UD2 - Vertilstion ATUs
Y U3-1 1 Ventiation ATUs
& Spacss 2 Fancoll urits
€ SU - Dining room
7 Z02 - Ground floor - Offce space 4
[=8==] Teminal units
-] UD1 - Fancol unts
el UD2 - Vertiation ATUs
216 Spaces
-7 S01-Hal
@ S02-Office 1
- Z03-Offices - South Cooing
16 Teminal units -IB
i | [ Automatic sizing options E
2009 UHEE R +3e
Activation sequence
1 Ventiation ATUs
2 Fancoll units

During the simulation, the terminal units that are present in the: same zone will be activated sequertially, in the order in which they appear defined,
unti the themnal load of the zone is defeated. considering the following exceptions

fthe project contains ai or water condensation air candtianing systems, "Radiator”, “Radiart fioar" and "Blectnc emitierfor heating” teminal
units will always be activated last

“The unit terminals in chiarge of vertiating the zone, if present, wil always be activated first

Figure 40: Terminal units panel
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During the simulation, the terminal units present in the zone will be activated sequentially
until the thermal load of the zone is overcome, according to the order defined in the sections
Activation sequence, distinguishing between heating and cooling. The following exceptions are
considered:

e If the building contains air HVAC systems or condenser water systems, the Radiator,
Radiant Floor and Electric Emitter for heating terminal units will always be activated
last.

e The terminal unit responsible for ventilation of the zone, if any, will always be
activated first.

The automatic heating / cooling sizing options are advanced functions that allow editing the
parameters that EnergyPlus™ uses to determine the characteristics of the HVAC equipment
that the user has not specified (autosize function):

e Zone heating / cooling sizing factor: scaling factor on the thermal load calculated in the
zone. The capacity of the HVAC equipment will be determined from the thermal load
of the area multiplied by this factor.

e Zone cooling/heating design supply air temperature input method: the air flow rates
that must be driven by the equipment to overcome the thermal load are calculated
according to a design supply temperature defined by the user. Three options are
offered:

o Supply air temperature: the design air flow temperature for heating / cooling
must be defined.

o Temperature difference: the temperature difference between the supply air
and the temperature of the zone must be defined.

o System supply air temperature: only valid for air HVAC systems. The
cooling/heating design set point defined in the panel of the air HVAC system
will be taken as "supply air temperature".

3.5.3 HVAC systems wizard

In the HVAC systems section, the Wizard button allows you to define in a guided way a
complete HVAC system, including systems for both HVAC and DHW, or add terminal units to
already defined systems.

In the first window of the Wizard, the new system should be named and its typology should be
chosen between water HVAC systems, direct expansion systems, air HVAC systems or constant
performance equipment.

Wizard O X
) Mew air conditioning system
Reference
m Type of air conditioning system
Select zones Select the type of system to be added.

Teminal units

- o [ [ #

The water-air conditioning systems include the boilers, chillers and aerothemmal equipment,
connected to radiators, the radiant floor for heating and fan coils.

Figure 41: HVAC systems wizard
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On the left side of the window are the steps by which the wizard will guide the user to
complete the definition of the HVAC system. The different sections light up in black if it is
necessary to define them according to the chosen options. The buttons on the lower bar allow
you to navigate in the wizard.

In the second step of the wizard, the user must choose the type of HVAC system according to
the category chosen above.

m New air condtioning system Select the type of water terminal unit.
\EI

} Type of air conditioning system
Radiator Radiant floar Fancail

. | &

Supply system
Select the type of hot water supply equipment .
Boiler
[ < Previous ] | Next> { | Finish

Figure 42: Type of air-conditioning system, HVAC wizard

In the third step, the user must select the zones of the building that will be associated with the
HVAC system. The wizard will automatically create the terminal units of the system defined in
each of the selected zones and connect them to a centralized production system if necessary.
The following options are offered:

Replace the previously introduced systems

If this option is selected, the terminal units that already exist in the selected zones will
be eliminated. When erasing terminal units it is possible that the air conditioning
systems of the building are no longer connected to any terminal unit. In this case, at
the end of the wizard, you will be asked if you want to delete the unused systems.

Add one air handling unit per zone

If this option is selected, as many AHUs as selected zones will be added, each one
connected to the air terminal units defined in each zone.

Add a supply system per zone

If this option is selected, as many supply systems as selected zones will be added, each
one connected to the equipment defined in each zone. Depending on the type of
system chosen, such equipment can be directly the zone terminal units or AHUs with
water coils.
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@ Mew air conditioning system

m Type of air conditioning system g D
> Select zones Mark Unmark
all all

m Teminal units
Select the zones served by the new air conditioning system.

Selection  Zone
Z01_Ground floor - Dining
Z02_Ground floor - Office space
Z203_Cffices - South
Z04_Offices - North

Supply system

Options

Replace the systems introduced previoushy
[7] Add a supply system per zone

[ < Previous ] [ Net> { | Finish

Figure 43: Selecting the zones, HVAC wizard

The following steps of the wizard run through the different elements that make up the type of
HVAC system chosen, so that the user can define their characteristics. In general, the definition
panels corresponding to the terminal units and to the HVAC systems available in the program
will be shown as necessary.

To describe the rest of the options available in the wizard, the next figures show the definition
of an HVAC system that consists of fan-coils connected to a water-condensed chiller and a
boiler for heating and DHW.

Then, the next step offered by the wizard is the definition of the terminal units, fan-coil type.
The terminal units defined in this step will be added to all the zones selected in the previous
step. It is allowed to create more than one terminal unit of the same type in the zone by
means of the panel list (according to the limitations of the systems detailed in the Capabilities
section).

m New air conditioning system 'l Radiator
m Type of air conditioning system
Define the properties of the terminal unit or units associated with each zone. The defined terminal units will be created in all the zones that have been selected in the previous step.
W Select zones
ahit e
> e s Reference Radiator
Reference
Radiator :
Heatin,

Supply system 2 E] &
;| | [C] Heating capacity #
() [ o

Figure 44: Defining the terminal units, HVAC wizard

The next step is to define the centralized supply equipment, or the air-handling units in the
case of the air systems, to which the terminal units will be connected. In this example, the
wizard shows the hot- and chilled-water systems.
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m MNew air conditioning system
m Type of air conditioning system

m Select zones

© Add

‘)Lt Hot-water system

(©) Select

@] Chilled-water system

@ Add () Select

Define the hot water production eguipment and the properties of the distribution networkc.  Define the cold water production equipment and the properties of the distribution networic.

m Teminal units

p Supply system
Condenser water system

[] With domestic hot water production

Hot water production equipment
dhs(+ ¥

Mame

1 Boiler

Hot water distribution

Design =

Design setpoirt temperature 820 T

Design delta temperature 111 ¢

Fluid type Water - H
‘ Circulating pump ‘
‘ Opersting parameters ‘_
[ Pinine sustem rarfimiration =k

<

Cold water production equipment
dhare

Name

1 Water cooled chiller

Cold water distribution
Design E] &
Design setpoint temperature 72 ]
Design delta temperature 67
Fluid type Water hd [f
‘ Circulating pump |
| Operating parameters =
‘ Piping system configuration |

i

r

Figure 45: Defining the supply systems, HVAC wizard

For each system the following options are offered:

Add: allows you to define a new HVAC system.
Select: allows you to select a HVAC system of the corresponding type, among those

defined in the building. If in the third step of the wizard the option Add a production
system / climate unit per zone was selected, a system must be selected for each
selected zone.

definition of a hot-water system for heating and DHW.

With DHW production: This option is exclusive to hot-water systems. It allows the

In this example, a new hot-water system has been defined with the option With DHW
production, and a new chilled-water system containing a water-cooled chiller. The wizard
detects the needs of the selected equipment, and in the next step proposes the definition of

the condenser water

system for the chiller.

m New air condiioring system

m Type of air conditioning system
m Select zones

m Teminal units

[ ]

= Supply system

P Condenser water system

Domestic hot water system

ﬁ Condenser water system for chiller
@ Add () Select
Define the propetties of the water condensation network

Equipment
ER-ANECIE R 2

Name

1) Tower

Water loop

Design parameters

Design selpoint temperature 294 °C

[ Crouiating pump

3% 1

o)

[ Opersting parameters

[ Fiping system corfiguration

Nex > Finish

Figure 46: Condenser water system, HVAC wizard
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Finally, the wizard shows the definition of the DHW system to be added, based on the
characteristics of the previously defined hot-water system supply equipment. In the case of
having defined several boilers, it must be specified which one produces DHW in order to
calculate its characteristics. The user can accept the proposal of the wizard or edit it.

m New air conditioning system ‘ll Hot-water system

Type of air condioning em
| e e Revise la definicion del sistema de ACS.

m Select zones
Hot water production equipment
m Teminal units
Name Produce ACS
u
Boiler
m Supply system
m Condenser water system
) Domestic hot water system
Equipo genérico de ACS
R
Type Hot water boiler
Awverage seasonal energy performance 0.800 E]
Rated capacity 000 W
El rendimiento medio estacional de calor propuesto se ha obtenido a partir de la eficiencia nominal y la curva de compertamiento del equipo seleccionado, considerando un
factor de carga parcial de 1y una temperatura de

Figure 47: Defining the hot water system, HVAC wizard

At the end of the wizard, the different elements of the defined system are added to the
scheme of the building and the necessary ventilation options at the zone level are chosen. If
you have added a DHW system with the wizard, its definition depends on the selection
previously made in General Parameters for the Daily Demand of DHW. If the total Building
Demand was defined, the wizard will create a single DHW system for the building. If the
Demand was defined by thermal zone, the wizard will create by default a single DHW system
that serves the zones selected in step 3 of the wizard. In the latter case, if the option “Add a

supply system by zone” has been selected in the wizard, a DHW system will be created for
each zone.
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3.6 Shadows

This section is used to configure the shadows cast onto the
building by both the buildings own features (such as balconies)

and the features of nearby buildings (remote shadows).

L] Cwn shade
B] FRemote shadows

Figure 48: Shadows, Project tree

5.3 Teminal units

1 UD1 - Fancoil urits
o U2 - Vertilation ATUs
7 Spaces

{1 Z05 - Not conditioned

-1 206 - Not occupied

DHW systems

Air conditioning systems

] Own shade

-] Remote shadows

S2LPED IE & A

Own shade
ERlE X
Reference Checked
SHDW_B_01 dlye |+ & A~ = :
SHDW_B_02 x/ ¥ z i
SHDW_B_D3 1 0664 17145
SHDW_B_04 5,142 | 0664 17.145 | [
SHDW_B_05 39142 | 2202 17145 |}
SHOW_B_06 Y 25115 2202 17.145
SHDW_B_07
SHDW_B_D8 L
SHDW_B_D3 )
SHDW_B_10 N
Accept

Figure 49: Configuration of the shadow cast by the buildings own feature
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3.7 Edge processing

The IFC4 standard does not include the concept of linear thermal bridges, therefore CYPE has
created an entity so that when an IFC4 file generated by IFC Builder is imported, the
intersections of the constructive elements (edges) can be reflected for further treatment in

CYPETHERM FUIJITSU.

As mentioned in the section Thermal bridges, when the work has been created from a BIM
model generated in IFC Builder, the library of thermal bridges contains all the edges of the
building (purely geometric entities obtained from the intersection between the different
constructive elements), although part of these edges does not intervene in the calculation.
Once the building has been defined without errors, this tool can be used to obtain the linear
thermal bridges present in the work through the Edges button on the ribbon.

it

oning systems

REm/
il

Accept

g 2D #M

Delete Duplicate Search

Linear themmal bridge analysis to calculate the comesponding transmittance, depending on the
characteristics of the adopted construction solutions.

This analysis will be camied out taking into account the specifications that are applicable depending on the
code that has been selected to calculate the themmal transmittance in linear thermal bridaes.

The import of building information models (BIM) focuses on the geometric description of the building: their
technical information is introduced using specific software.

Therefore, to detect linear thermal bridges, the program must camy out a two-step process. For the first
step, 'Edges’ are imported as purely geometric entities, obtained from the intersection of various
construction elements. In the second step "Edges processing’ linear thermal bridges are obtained from the
edges, taking into account the building description from a thermal analysis point of view (zones, space
description, etc.)

W @

f Displace a Cut =
upwands d [-I:L' E= Q‘
' Displace I:DCDW Check View |Edges|Update Jacob
downwards the model Mewsan
- Ermors 3D BlMserver center

EN 150 14683. Thermal bridges in building construction. Linear thermal transmittance. Simplified methods and default values.

The values suggested in the code are used as reference for the linear thermal transmittance coefficient for the different thermal
bridges, taking into account the configuration for the constructive elements that make them up.

The program analyzes
the building by detecting
the geometric edges that
are between an
occupied space and the
outside, and an occupied
space and an occupied
space. In Configuration,
the characteristics of the
main constructive
solutions are selected so
that the corresponding
thermal transmittances
are calculated.

AMlignmert of the frame of the opening with respect to the fagade |Intemalface -

[7] The insulation of the facade reaches the frame of the opening
[T Front of the slab with insulation

[ Numerical analysis of linear thermal bridges (EN 150 10211)

Module developed as part of the 'Development of a software tool for the integration of the numerical analysis of thermal bridges
in the analysis of building energy demand’ investigation project, financed by the ‘Centro para el Desamollo Tecnoldgico Industrial
(CDTIy, and cofinanced by the "European Regional Development Fund (ERDF) and camied out in collaboration with the Grupo
de Ingenieria Energética’ of the ‘Departamento de Sistemas Industriales’ of Miguel Hemandez University of Elche (Alicante).

Manual definition of the linear themal transmittance coefficient

Accept

Figure 50: Edge processing tool and configuration window
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3.8 BIM model

If there have been any changes to the linked BIM model, the
Update button on the Primary toolbar will flash and display a [ljr ( : ( : &
warning signal. When clicking on it, the panel Update the BIM | ... Edges Updote Babara

model appears. Here various options are offered to manage the
importation of the changes introduced in the model.

ab BIMserver.center

Figure 51: BIMserver.center section, Primary toolbar

3.9 Check the model

The Check the model button is available on the ribbon. This button

analyzes the definitions made in the building and shows error '
messages in the lower part of the screen if there are incorrect or 9
incompatible definitions. If there are potentially incorrect definitions Check
that do not produce errors in the calculations, a warning message will the: model
be displayed. Ermors

Figure 52: Check the model
button, Errors section

As explained in section 4.2. Library, subsection BIM model, each icon that appears in the tree
allows, through a small mark, the detection of the absence or non-definition of a typology.
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4. Floor plans tab

This section contains the plans of every floor with the corresponding construction elements.
From here it is also possible to edit the characteristics of the construction elements.

=17 Zones
Eﬂ Ground floor - Dining
| @7 Dining room
-1 1 Ground floor - Office space

-7 Meeting room 2 il

2LPED BER A

Figure 53: Floor plans tab

4.1 Without BIM model

Without a BIM model, you will be able to import plans with the buttons with 'DXF / DWG', or
you will be able to create a new plan by placing yourself on previously entered objects.

4.2 With BIM model

If you created your project from the IFC file import, the plans, containing the construction
elements and their typologies, will be imported directly into the 'Floor plans' tab. You can edit
them by selecting corresponding tool in the primary toolbar and then selecting them in the
window. Selecting elements in the Project tree will highlight them in the window.
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4.3 Generation of plans

H o o The printing of the plans is available via the menu 'File'>
ﬁ 'Drawings'.
FUJITSU | Building Flo
In the drawing selection prompt, click new and add the desired
g Drrawings floors to the drawing. Choose a PDF generator in 'Peripherals’
used to import PDF. Click accept and the software will generate
Figure 54: Drawings button, File the drawings.

You must click on 'Detail of all
drawings' to display your plans.

CREERE=IE R

Draw With textbox  Perpherals
',

| Accept | | Tileblock | | Save | | Layers | | Cancel |

Figure 55: Drawing selection prompt

Drawing composition O x

0 i) ] B @ @
New Delete empty Centre all Certre selected = Edit Move Drawing | Detail of all | Print  Print

drawing  spaces drawings drawings object object detal |the dmwings| all selection

(1)AO

I T

i il
/%//r : |

Figure 56: Drawing composition prompt

roup: DXF
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5. Analysis tab

In this section the user can run the energy simulation and view the results.

< @ o I

FUIITSY | Building Floor plans Analysis

@@ € @6 E E

Calculation 3D Analyse EnergyPlus™ Wamings Results Complemertary
options  Model file file file reports

Analysis Reports

Figure 57: Analysis tab, Primary toolbar

5.1 Analysis

Calculation options
) ] ) ) Calculation options X
In Calculation options, you can choose the simulation

you want to run: Simulation type [EDemandfCunsumptiuni v]

e Demand
Simulation of the building only (without the
HVAC systems). Allows analyzing the thermal | [V|Vetical partition simplfication
demand of each building zone separately. [~ With thermal bridge export

e Demand/Consumption
Simulation of the building with and without [ Simulation period
the HVAC systems. For the consumption
simulation, an ideal HVAC system will be
automatically added to the zones with a
cooling or heating temperature set point that
do not contain any HVAC system, in order to Accept
keep the zone air at the defined temperature

set points. This ideal system does not
consume any energy. Figure 58: Calculation options prompt

In large works, where calculation times can be very high, it is convenient to activate the option
“Vertical partition simplification”. The activation of this option consists in the calculation of a
simplified option of the 3D calculation model where the vertical partitions, instead of sending
them to EnergyPlus™ separately, are grouped by "characteristics" and simulated as the
internal mass of each zone. This option is advisable, above all, in large works, since it greatly
reduces the complexity of the model and, consequently, the calculation times, offering results
with hardly any differences with respect to those of the complete model.

The option “With thermal bridge export” includes the thermal bridges of the building in the
simulation.

There is also the possibility to simulate a period of time instead of the full year, to check the
validity of the calculation model or visualize the behavior of the building for a few specific
days.
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3D model

The 3D Model button shows all the elements of the calculation model of the building that will
be used in the simulation with the calculation engine.

You can consult all the characteristics of each element in the information balloon that appears

on the right.

3D Model O X
Building elements Z01_Ground_floor_Dining
5 | ¢ Name 201 _Ground _floor_Dining
(7 Project Type of use Household
: . Hygrometric class 3
5’: Building
Are, 5051 m2
3 Z01_Ground_floor_Dining Hei:ht 2403 :
(F Z02_Ground_floor_Office_space Volume 171 9
{3 203 Offices_South Activity tables Z01_Ground floor - Dining {Jccupancy, Lighting and Infitrations) -V
(7 Z04_Offices_North s

{7 Z05_Mot_conditioned
{7 Z06_Mot_occupied
‘ COwn shade

----- q} Edemal shade

B 1. 201_S01_Wa1
B 2 Z01_$01_Wi2
B 3. Z01_S01_W03
g Z01_S01_W03_GT
g Z01_501_W03_G2
g Z01_S01_w03_G3
g Z01_S01_W03_Gé

Party wall 12.56 m*
Parttions 10.45 m?
Partitions 20 m?
Door 3.65m*
Window 1.21m?
Window 1.21 m?
Window 1.21 m?

e

| B8 4 Z01_501_W05s Fagade 285 m?
Object building i g Z01_S01_W05 G Window 3.08m?
RS GAME Bg Z01_S01_W05.GZ  Window 3.08m?
I < = : Eg Z01_S01_W05.G3 | Window 3.08m?
@ [ 5. 201_S01_W06 Fagade 1543 m?

g Z01_S01_W06_GT Window 1.04m2

-

Z01_501_W03 X

CO07_Simple_partition

= Specific
[ et Thickness Conductivy Unitweight ~ heat 1Mo
ena {cm) W/mK)  ke/md  capacty (ﬁ‘m

{4/ ka K}

1. M11_G01_16_mm_gyp_board 1.59 0.16 8009 1088
2. | MD1_F04_Wall_air_space_resis 0.15

3. M11_G01_16_mm_gyp_board 159 016 800.5 1088

Accept

Figure 59: 3D model prompt, Analysis tab

Analyse

Run the simulation and/or update the reports, being able to modify the options defined in
"Calculation options".

EnergyPlus™ file

Using this option, the software generates the .idf file of the building data. This is the file which
is used as the input data for EnergyPlus™.

Warnings file

Through this option you can consult the .err file with warnings and errors returned by
EnergyPlus™.

Results file

Through this option you can consult the .html file with a summary of the output of results
generated by EnergyPlus™.
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5.2 Results

In this section the calculation options are defined, the simulation is launched and the results

are viewed.

ETHERM FUJITS!

& [BIMserver center only]

FUITSU | Bulding  Floorplans  Analysis @ &
P P - . . -
& & =
Caloustion 30 | Analyse EnergyPlus™ Wamings Resuts Complementary
options  Model fie fle fie reparts
Analysis Reports Export
# B H Building
[ Buildng Gbject bulding(Demand) ==
() 201_Ground ficer_Diing
[ 202_Ground fleor_Ofice_space e T e
(203 Ofices_Sauth Suface
- 70 Ofices Noth Zone f Jon Feb Mar for May dm Ji A Sep Oct Nov Dec Tot
ﬂ Z05_Net_conditioned Z01_Ground _floor_Dining W kWh/m* 5051 4865 262 037 004 - - - - - 101 078 205 1061
~~{3 206_Not_oceupied 202_Ground floor_Office_space W kWh/m?| 7152 |316/182(0.11) 0 004| 022|141 677
203 _Offices_South W ke 11782 728 418|047 0.02 018 088 335 1636
204 Offices_Notth W Ve 14372 527 29102 0 003 061 274 1182
Z05_Not_condtioned - 64 B84 164 194 225 249 245 261 22 17 147 16
206_Not_ocoupied m 2425|119 137186 213223 25 203 13 83 &6
Total KWn/m? 38357 541 3.08 0.29 0.07 0.11 064 259 121
Cooling energy and maximum temperalures
Zone Suface| o | ron | Mar | Aor | May | don | Jd | Aug | Sep | Oct | Nov| Dec| Toml| |5
201 _Ground_floor_Diring W [kWhim? 5051 0 023072 243/463| 722 738 827 457 211 025 008 3889
202_Ground floor_Office_space W kw7152 | - 023078208 405| 61 | 72| 752 478 22 042 007 3543
Z03_Offices_South W |kWh/m? 117.82 001 0.7 157 421|804 1233 1402 14.83 528 439 038 021 7056
{704 Ofices_Noth W [kwhme 14372 - (016 09 [306(616| 878 | 10 [1021]6.12[231] 015 004 4781
Z05_Not_oondioned T 194235 251 26 281 284 316 313 292281 232 2
Z06_Not_ocoupied m| 152 201 229 243|261 287 307 30 276|236 201 182
Total \Wh/m? 38357 0 036 106 315 615 9.17 10.43 10.87 663 29 047 0.1 5135
Results
Jn  Feb  Mar  Ar  May dn | Ji  Ag | Sep | O Nov Des To
Mirimun exteml temperaturs c| 67 | 126 | 13 | 04 | 8 |15 | 172 | 187 | na | 22 | 33 | 64
Masimum exteml temperature: T 209 25 778 289 306 342 367 35 317 236 242 28 _
Average exemal eative humidty w| 6 | 8 | % | 6 | & | & | 1| B 2| % | 68 | &
Minimum ntemal opsrative temperature T 24 21 M8 137 186 | 215 | 23 | 246 | 203 | 13 | 83 66
Maximum iemal operstive temperature T 26 254 23 275 286 | 31 | BE6 | 3B | W7 | 274 B3 244
Intemal mean air temperature T 141 163 204 26 245 265 273 273 252 217 182 161
Average intemal relaive humidiy % ¥ ¥ | ® & 51 | 2 | = | & | % 2 £ 4
Healing cemend KWh 2075.88 117327 10882 478 - - - - - 427 2652 99382 464677
Cooing demand KWh 11 13781 40709 12072 2359.81 35164 399917 417037 256648 111305 18075 3858 196978
Energy contribution: Opaque elements kWh 199355 15526 128762 10822  819.49 | 8344 | 95602 | 849.77  703.71 |1183.81 144509 1688.39 143966
Energy loss: Opague elemerts KWh 343217 | 2767.16 225879 18518 143472|1209.33 | 113831102094 | 1029.02| 1875.28 2431.82| 28242 234843
Energy contribution: Openings, total KWn 115166 1218.89 152957 167635 193263 2153.24 218306 | 21339 | 1653.08|1666.12 1382.28 1239.05 198328

Figure 60: Analysis tab window

Throughout the work process, it is only necessary to re-launch the simulation if the definitions
made in the Building and Floor plans tabs have altered the EnergyPlus™ input data files with
respect to the last calculated simulation. In this case, the work not calculated notice will
appear on the screen. If the EnergyPlus™ input data has not been altered, the calculation
results will be displayed directly. In any case, it is necessary to click on the Analyse button to

generate the reports.

41



5.2.1 Reports

Demand report

In this report the results of the calculation of the energy demand of the building are detailed.

Page preview {5 Setup &2 Pint [ Search > share £ Ewot + [} Debug
»

Energy demand

(I |

1.- ENERGY DEMAND CALCULATION SUMMARY.

The table below summarises the results obtained for the calculation of the heating and cooling energy demand of each occupied
zone, as well as the total energy demand of the building.

Habitable zones Su Pheat Deool

(m?) I{ ba ¢ ¥ I{ ¥ ¢ ¥:
Ground floor - Dining 50.51 536.12 10.61 1964.33 38.89
Ground floor - Office space 71.52 484.09 6.77 2533.94 35.43
Offices - South 117.82 1927.40 16.36 8313.41 70.56
Offices - North 143.72 1699.17 11.82 ©6886.12 47.91

Not conditioned 57.53 - - - -
441.10 4646.77 10.53 10607.80 44.66

where:
5,:  Useful surface area of the habitable zone, m>
D, Calculated value of the heating energy demand, kWh/m?-year.
D, Calculated value of the cooling energy demand, kWh/m? year.

2.- MONTHLY RESULTS.

2.1.-A | energy bal e of the buildi

The following bar chart shows the energy balance of the building for each month, taking into account the energy lost or gained due
to thermal transmission via opaque and light elements (Qup and Q,,, respectively), the energy interchange due to ventiation and

Figure 61: Demand report

Consumption report

In this report are detailed the results of the calculation of the energy consumption of the
building HVAC and DHW systems.

[m]
[, Page preview setup O Pt ) Search <] > ™ share £ Bpon Q Debug
1.- ENERGY CONSUMPTION CALCULATION RESULTS
1.1.- Monthly results. L
1.1.1.- Annual gy C ption of the buildi z‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year LA

(kWh)  (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kWh) (kwh-year) (kWh/m=yes
BUILDING (Su =441.10 m?; V = 1546.78 m*)

Heating|2075.91173.3 109.8 438 - - - - - 42.7 246.5 993.8 4646.8 10
Energy demand Cooling] 1.1 137.8 407.1 1207.22359.83516.43999.24170.42566.511132.0 180.7 38.6 | 10697.8 44,
TOTAL|{2077.01311.1 516.9 1212.02359.83516.43999.24170.42566.5 1155.7 427.3 1032.4| 24344.6 55.
EFpead 598.7 3827 2376 863 126 0.5 - - 12 1263 203.8 428.5| 2168.3 4
EPpa| 1417.8 0063 5625 2044 2008 12 - - 2.6 2001 595.8 1014.9| 51346 11
EP, heat|1169.9 747.9 4642 1687 247 1.0 —  — 23 2468 5742 837.5| 4237.1 9,
. EFch 0.9 59.5 184.2 477.5 938.3 1509.4 1785.3 1934.7 1088.5 486.3 94.6 23.1 8582.4 19
[E::TC"_?W EPo| 21 1409 436.2 1130.7 2221.9 3574.4 4227.5 4581.4 2577.7 1151.5 224.1 548 | 20323.2 46
EPppcon| 1.7 1163 184.9 45.2 | 16770.7 38,

EFg.] - - - - -

2.7 - - - - - - - - - - - - -

Fpm,dlm - - - - - - -

EFyoat 15518 867.4
EPp .o 18543 10265 525 06 - - - - — 224

3265.1 7
3901.7 8 -

Figure 62: Consumption report
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Complementary reports

&

Description of materials and construction elements Condensation

€}

Intemal comfort

Figure 63: Complementary reports
Description of materials and construction elements

This report shows the different elements present in the work together with their materials,
guantities, transmission coefficients, etc.

Condensation

This report is available if the option Condensation has been selected in the General data
window. The report shows the justification of the calculations carried out by the program
following the guidelines of the ISO 13788 standard.

Internal comfort

This list allows the visualization, through graphs and tables, of the evolution of the indoor air
temperature of the zones, comparing it with the outdoor air temperature and counting the
number of hours that the comfort temperature defined in each zone is exceeded.

5.2.2 Exportresults

The Improvement measure button will export the results from CYPETHERM FUJITSU to
CYPETHERM Improvements Plus, a program designed for the energy and economic analysis of
the building.

First, the simulation of the building in its current state must be run with CYPETHERM FUJITSU.
This case will be defined as the initial solution for the Improvement

- -
measure exportatlon. -f

Subsequently, the desired modifications of the building will be made in the

. . . . ! Improvement
Building tab. It is recommended to save the work in a different file so as measure
not to lose the definition of the initial situation. The modified building will
be simulated and, in the improvement measure wizard, this case will be BExport

defined as an Improvement Measure, specifying its associated costs.
Figure 64: Improvement

measure export tool
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