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Preamble

This manual describes the installation and the main features of WUFI® Passive.

Using a theoretical building as an example, this manual will show how to create
a 3D visualization of the building, how to set boundary and initial conditions
and finally how to calculate and assess this example. Some hints will be given
at each step. It is advised that you follow this example when working with WU-
FI® Passive for the first time.

For detailed information please refer to our WUFI®-Wiki (www.wufi-wiki.com).

Throughout this manual, four recurring design elements can be found which
will help in finding important information:

Controls box

Controls box These grey boxes show information about the menus of
WUFI® Passive.

Green Information Boxes like this one give hints for further information
about the current topic.

Orange Attention Boxes like this one include important information about
calculation settings.
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Blue Difference Boxes like this one remind the user of different inputs de-
pending on the selected Passive House verification criteria. All differences
are summed up in chapter 4.2.1.
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1 Introduction

WUFI® Passive allows a double assessment of buildings based on the same
building model:

*= A monthly energy balance method following EN 13790 is used for the
design and verification of buildings meeting the Passive House criteria.

= The dynamic building simulation of WUFI® Plus is used for the detailed
dynamic assessment of the hygrothermal behavior of buildings meeting
the passive house criteria, as well as individual components. This feature
can be used as soon as the building meets the certification criteria.

Combining the monthly energy balance and the dynamic method allows de-
signers to optimize passive buildings for local climate conditions while main-
taining indoor comfort.

Passive buildings are characterized by extremely low energy consumption. Dy-
namic hygrothermal models are necessary to accurately model the hygrother-
mal behavior of buildings in dynamically changing climates or climates where
cooling and dehumidification of the indoor air play an important role. Thermal
and hygric inertia can be considered in detail to further reduce energy demand
and to eliminate limitations on indoor comfort (e.g. overheating).

In many climate zones, the use of highly insulated components presents risks —
such as moisture issues to designers and construction professionals. Managing
this risk requires a dynamic hygrothermal assessment under real climatic condi-
tions.

To meet this need, the Fraunhofer-Institute for Building Physics (IBP) and the
Passive House Institute US (PHIUS) developed WUFI® Passive. WUFI® Passive
combines the WUFI® Plus building simulation tool with the PHIUS+ verification
criteria.

WUFI® Passive allows the user to switch through different calculation scopes at
any time. Building data that is applicable to multiple scopes is carried over from
one scope to another, avoiding double entry. WUFI® Passive comes with the
following scopes:

= Passive House Verification: This scope offers the complete passive house
design and verification method, as described in this manual.

= WUFI® Plus: This scope provides access to the dynamic building simula-
tion of WUFI® Plus. As long as the building doesn’t fulfill the certifica-
tion criteria only thermal simulations are possible. As soon as the build-
ing meets the certification criteria the full hygrothermal building simula-
tion capabilities of WUFI® Plus are available. Please refer to chapter 9
and the WUFI® Plus manual for further information.

. Introduction
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DIN 4108-2 Thermal Protection / Building Simulation: The German
thermal protection standard DIN 4108-2 describes verification methods
to reduce overheating during summer. One of these methods is thermal
building simulation with boundary conditions defined by the standard.
This scope of WUFI® Passive can be used to perform calculations ac-
cording to the standard. After the simulation is finished a report with all
results and a classification according to the standard can be exported
for every zone. Please refer to chapter 10 for further information.
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2 Installation

2.1 System Requirements
IBM compatible computer, CPU at least 1.6 GHZ
RAM (Memory): 4 GB or better
Hard Drive: At least 8 GB free space

Graphic Card: At least 128 MB, OpenGL support

Operating System: Windows XP Service Pack 2 or higher; Windows 7;
Windows 8

.NET Framework: 3.5 with Service Pack 1

2.2 Installation & Update

This installation procedure must be executed for a new installation of
WUFI® Passive and for updates. When an update is performed, the existing
settings and database-entries will be transferred to the new version of
WUFI® Passive automatically. User-defined database-entries will be trans-
ferred, too.

After the download of WUFI® Passive is complete, unzip the downloaded file
into a new folder. It's crucial to unzip the file or, the WUFI® Database won't be
installed and WUFI® Passive cannot be started. This folder can be deleted after
the installation has completed successfully.

Start the WUFI® Passive setup by double-clicking the Setup-File. The setup-
dialog will open. Click “Next"” to continue with the installation and “Cancel” to
end it:

. Installation
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'3 Setup - WURISPassive (o @

Welcome to the WUFI®Passive
Setup Wizard
This will install WUFT EPassive 2.5 on your computer,

It s recommended that you dose all other appications before
contruing,

Chick Next to continue, or Cancel to exit Setup.

[ mext> | | cance

Figure 1:
Installation: Start the setup.

Please read the License Agreement. You must accept the terms of this agree-
ment before continuing with the installation.

15 Setup - WUREPassive =] e ==

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Terms of use

| »

For the commercial use of this software the terms and conditions
accepted in the online shop during the purchase apply!

m

'You can review the terms and conditions at:
https://www verlag fraunhofer de/wufi/agb jsp?local=en

@ I accept the agreement
1 I do not accept the agreement

[ <gack [ next> ][ concel |

Figure 2:
Installation: Terms of use.

. Installation
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Please make sure that your computer meets the system requirements:

(15 Setp - Wurt@Pasive [=SE~

Information
Please read the following important information before continuing. !

When you are ready to continue with Setup, dick Next.

Requirements needed to support WUFI@Passive:

IBM compatible computer, CPU at least 1,6 GHZ
RAM (Memory): 4 GB or better

Hard Drive: at least 8 GB free space

Graphic card: at least 128 M8, OpenGL support

Operating System: Windows XP + SP2 or higher, Windows 7 or Windows 8
NET Framework: 3.5 with SP1

| <Back |[ Next> | [ cancel |

Figure 3:
Installation: System requirements.

Input your license information from the Purchase-Email. Please note, that the li-
cense key from the Purchase-Email must be entered in the “Serial Number”

field. It is recommended to copy the license information directly from our Pur-
chase-Email to avoid input errors:

paste

copy &

User Iaformation

@ Flease enter your nformation, @
Purchase Email:
Recommended: Copy the from your purchass emad
H Organizaton:
Llcense key Recomeended: Copy the from your purchase smad
Serd fumbes:
Name: Your Name il Cotre 0l oo o ot ok
Organization: Your Organization
License key: Your License key
& J

Figure 4:
Installation: Enter your license data.

If the license information was entered correctly, the “Next”-button can be se-
lected and the installation folder can be chosen. WUFI® Passive setup will create

. Installation
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an entry in the Windows Start Menu. Its name can be entered in the next dia-

Whaers shoul! WLF1 SPaseve De rataled’

‘ St wil rtal WLF] EPassve o the followeg focier .

To conbinue, ok Mext. B you would e 1 select & dfferent Sider, diok Sromse.

Atleast 47,3 M8 of fee dek space s regured.

- Program Fles (6] WFl Browse... WUrlE

| sdack |[ wet> || coce

Whare thaukd Setip slace S progran's shertiaty)

log:
() S WOROwa [E==iC 1 Setup - WimEPre [T ®
Select O oo | ton Select Start Meau Folder

l Senp il ceate the prograns shortonty n the fllowng St Mery; fokder .

To continue, chok Next. 1f you would e 1o select o Sfferent foider, dok Browse.

<Back | Mext> Cancel

Figure 5:

Installation: Select the installation folder and create an entry in the Windows

Start Menu.

There is also an option to create a desktop icon:

R

@ Setup - WUFI®Passive

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing
WUFI®@Passive, then dick Next.

Additional icons:

[V] Create a desktop icon

=le =

@

= e

Figure 6:
Installation: Create a desktop icon.

An info-screen sums up all settings for the installation-process. Please check
these settings and use the “Back”-button to change any part of the installa-
tion. After all settings are entered correctly, click “Install” to continue with the

installation.

WUFI® Passive Manual
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After the installation of WUFI® Passive has finished successfully, a second setup-
dialog for the WUFI® Database opens:

'ﬁ! Setup - WUFI-DB

,D. 8

Welcome to the WUFI-DB Setup
Wizard
This will install WUFI-DB 24.78 on your computer.

Itis recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

i
i

rNext> ][ Cancel

Figure 7:
Installation: Start the installation of the WUFI® Database.

Select the installation folder for the WUFI® Database:

’
i3 Setup - WUFI-DB

~

= |68 ¥

Select Destination Location
Where should WUFI-DB be installed?

} Setup will install WUFI-DB into the following folder.

To continue, click Next. If you would like to select a different folder, dlick Browse,

C:\Program Files (x86)\WUFI

<gack |[ nmext> | [ cancel |

\

Figure 8:
Installation: Select the folder for the installation of the WUFI® Database.
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An info-screen sums up all settings for the installation-process. Please check
these settings and use the “Back”-button to change any part of the installa-
tion. After all settings are entered correctly, click “Install” to continue with the
installation.

After both installations are finished, click the “Finish”-button to complete the
setup-process.

5 Setup - WUFSPassive = F SN S

u Completing the WUFI®Passive
Setup Wizard

Setup has finshed instaling WUFI BPassive on your computer.
The application may be launched by sslecting the nstaled
oons,

Oick Fnsh to exit Setup,

Figure 9:
Finish the installation of WUFI® Passive and the WUFI® Database.

WUFI® Passive can now be started from the Windows Start Menu or from the
desktop icon (if created).

. Installation
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© Uefauit Progeams

@ Desitop Gadget Gallery
(22 Intesnet Explorer

1 Windows DVD Maker
¥4 Windows Fax and Scan Docurmpets
€ Windows: Medis Center
I3 Windows Media Prayer
¥ Windows Update

o KPS Viewer

4 Accessones

4 Games
4 Mantenance

L wuRs
by WURIEPaisive

4 Back
[earh progrom ond e 5]
= O
Figure 10:
Starting WUFI® Passive either from the Windows Start Menu or the desktop
shortcut.
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3 Menus
This chapter gives a short overview of WUFI® Passive and its menu structure.
3.1 Main Window
After starting WUFI® Passive, the main window will appear, as shown below.

This window provides access to all dialogs and menus. A short description of
each element follows.

/ (1) Caption Bar / (2) Menu Bar / (3) Tool Bar

(5) Dialog Box
=%
(7) Status & Resuits Box
Figure 11:
Main Window of WUFI® Passive.

(1) Caption Bar The product name (WUFI® Passive) and its version number
are shown here together with the name of the current pro-
ject.

(2) Menu Bar The menu bar contains different main menus. To see indi-
vidual menu items and submenus, please open the main
menus.

(3) Tool Bar Very basic and frequently used commands can be quickly

reached using the tool bar. It also allows switching through
the different calculation scopes of WUFI® Passive.

. M
WUFI® Passive Manual Main Wmiréﬁ 16



(4) Project Tree

(5) Dialog Box

(6) Visualization Box

(7) Status & Results Box

3.2 Menu Bar

As an alternative to the “Input” menu in the tool bar, the

project tree offers easy and quick access to different panels.

It is advised to follow the project tree structure while work-
ing on a project to ensure that no important information is
left out.

Dependent of the selections in the “Project Tree” or “In-
put” menu, all user inputs or simulation results will be
shown in this box. Chapter 4 and its subsections will ex-
plain them in detail.

The geometry of the building is visualized here. The 3D Edi-
tor menu is located along the left side of this box. Its func-
tions are described in chapter 3.4.

Missing user inputs or errors in the simulation are displayed
here. After all necessary data is input, the output of main
calculation results are shown.

Five different drop down menus are available in the Menu Bar: “File”, "Input”,
“Options"”, "Database"” and “Help".

WUFI® Passive Manual
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3.2.1 File

New Project The memory will be reset and a new empty project will be
Created.

Open The standard Windows dialog for opening a project file will
be shown.

Reopen Enables quick access to the last ten projects.

Save Saves the project input data and the calculated results if a

simulation has already been completed. The project should
be saved before periodically.

Save as Saves the current project with a new name, while the origi-
nal project will remain unchanged and with its original
name.

Exit Closes WUFI® Passive. If any input has been changed, a

safety query will ensure that no data is lost.

3.2.2 Input
This menu allows for fast navigation. Clicking on one of the items makes the
program jump to the corresponding entry in the “Project Tree". For further in-
formation refer to chapter 4.

WUFI® Passive Manual Venws |18
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3.2.3 Options

Options Categories

General

Colors

View

Edit data

SketchUp Plugin

General settings which include Language, Unit system, us-

er-information and the default project directory. This menu
also has a very important option, which defines if the visu-
alized geometry displays the outer or inner surfaces of the

building.

Direct link to the color setting menu for the visualized ge-
ometry.

Direct link to the view properties menu for the visualized
geometry.

Settings concerning tool tips and result export.

Options for the WUFI® Plus SketchUp plugin, see chapter
7.1 for further information

WUFI® Passive Manual
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3.2.4 Database

This menu directs the user to subsections of the WUFI® Passive database.

Controls

Materials List of predefined building materials and their physical properties. These
materials can be used, and new materials can be created.

Assemblies List of predefined combinations of the materials mentioned above. New
assemblies can be created, as well.

Windows List of predefined window data. New entries can be added.

Emission List of possible sources of heat, moisture, or carbon dioxide emissions.

sources New entries can be added.

Day profiles List of predefined day profiles representing the usage of a zone. New en-

tries can be added.
HVAC device List of predefined HVAC devices. New entries can be added.

Climates List of available climate files. New entries can be added.

Visit our WUFI®-Wiki (www.wufi-wiki.com) to learn more about the data-
base. Its usage is described on our Wiki-pages and a tutorial movie provides
detail of how to work with the database.

WUFI® Passive Manual Menus |90
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3.2.5 Help

Controls

About Information about the current WUFI® Passive installation,
including its program and database version.

WUFI Wiki Link to the WUFI®-Wiki (www.wufi-wiki.com) where addi-
tional information and tutorials can be found.

WUFI Forum Link to the WUFI®-Forum (www.wufi-forum.com), which
can be used to discuss and exchange information about the
WUFI®-family with other users.

WUFI® Passive offers tool tips for many input parameters. These tool tips
explain the current input and give hints to recommended values or further
sources of data. The tool tips will appear if the mouse is held for one sec-
ond over an input field:

Inocr semperatas ['C] = b
Ietarrad zaee satey oy [The maart inciter termparstire thatueg the Sestisy preet. }
i svmi ot e | Rasermmentel sahues
Dacapamcy seling rwthed Verfesten | H7C bor remxdertial wnd office Buiktngy
Narrber of cooconts % A
s
Nsder of iren | L Futmie resd UMt i

Imm;nh_w-mﬂnghﬂium

e

, M
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WUFI® Passive categorizes the user input:

= Allinputs that are inside an “Additional Data" box further specify
the currently selected element. Usually, they must be entered and
WUFI® Passive will show an error message in the “Status & Results
Box" (chapter 3.5), if the data is missing.

= Allinputs inside an “Optional data” box don’t have to be entered
by the user. WUFI® Passive assumes default values or calculates
them from necessary inputs. However, the calculation accuracy will
be improved when the optional data is entered by the user.

Additional parameters

Pasition of the perimeter insulation Mot defined
Perimeter insulation width/depth [m] 1
Thickness of perimeter insulation [m] 0,05
Conductivity perimeter insulation [W/mkK] 0.1

Optional data (if not defined default value will be calculated)
Phase shift months [manths]

Harmonic fraction [WW/K]

. M
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3.3 Tool Bar

The Tool Bar provides access to some often used functions:

B New The memory will be reset and a new empty project will be
created.
= Open The standard Windows dialog for opening a project file will
be shown.
=  Save Saves the project input data and the calculated results.
Help Open the WUFI® Help. Currently not active.
Scope This dropdown-menu allows users to switch through the
different scopes of WUFI® Passive:
= WUFI® Plus

» Passive House verification
= DIN 4108-2 Thermal protection / Building simulation

Please refer to chapter 1 for information about these
SCopes.

Current Settings This dialog shows the current settings for the language,
unit-system and if the visualization represents inner or outer
dimensions. Clicking on this dialog opens the General Op-
tions, described in section 2.2.3.

Assign data This option allows the application of settings or user-input
to multiple elements in the project tree.

Navigation Info The last dialog in the Tool Bar shows which section in the
project tree is currently opened.

. Menus
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Visualization Box
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&
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The Visualization Box shows a 3D-visualization of the active case. Its important
functions include displaying the geometry, establishing windows/ openings and
creating and modifying the building-model. The view of the model can be
changed with the command buttons along the left side. Also, the model can be
moved by clicking and holding the left mouse-button and then moving the

mouse.

Figure 12:
Visualization Box.

Expand/Shrink

Building Wizard

Zones

WUFI® Passive Manual

Allows expansion of the “Visualization Box". It is advised to

use this option, as it facilitates using the “Visualization
Box".

Clicking this button opens the “Building Wizard”. See
chapter 4.4.1 and the example case, chapter 11, for more
information about this feature.

By clicking this button, already existing zones can be re-
named and new ones can be created.

By holding the mouse on this button, individual zones can
be selected with the effect that only the components be-
longing to the selected zone are shown in the “Visualiza-
tion Box".

For more information on zones see chapter 4.4.3.

Menus
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~,  Rotating These Buttons allow rotating the building around all three

A axes (XY & 2).
i Clockwise and counterclockwise rotation is possible by
s clicking with the left or right mouse-button.

Also the building can be rotated around an axis by clicking
on the axis and then using the scroll wheel of the mouse.

Center Centers the view of the " Visualization Box" to its original
position.
Q Zoom This Button allows zooming in (left mouse button) and

zooming out (right mouse button). The zoom function can
also be used by clicking the button and scrolling with the
mouse wheel.

¢ Transparency With this button viewing of components can be changed
from transparent to opaque.
Transparent mode allows users to look "through" compo-
nents to see some otherwise hidden components.

«ts  Orientation The orientation of the building can be displayed by left
clicking this button.

Right clicking opens the "Change orientation" window,
where the orientation of the building can be altered.

[ Normal vector The normal vector of every component can be viewed as
well. It is visualized as a green arrow on the selected com-
ponent and points from the inner side of a component to
its outer side. This is important for setting the attachments
of every component, see chapter 3.4.2.

( Conditionally not This button allows the user to make a component condi-
visible/ selectable tionally not “visible/ selectable”, for example to making

hidden components accessible.
The difference of this button to the "transparent/opaque”
button is, that after clicking on this button, the component
is neither visible nor selectable, whereas it is still selectable
if only the view is switched from opaque to transparent.
In order to use this button for a component, it is important
to checkmark the Option "conditionally not visible/ se-
lectable" in its properties, which can be accessed by right-
clicking on the component in the “Visualization Box".

Windows & Openings Creates new windows and openings. See chapter 3.4.1 for
further information.

+°  Vertices Shows or hides the vertices. Chapter 3.4.2 shows how ver-
" tices can be used to create or modify a building.

Options ge;t;ngs for the " Visualization Box", as described in chapter

. Menus
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3.4.1 Inserting Windows and Openings

It is advisable to expand the “Visualization Box" before creating new windows
and openings.

Before inserting windows or openings into a component, please select the
component by left-clicking it in the visualization box. Then press the “Windows
& Openings”-Button or right-click on the component and select “Win-
dows/Openings” and the “Component Openings” dialog appears:

Companent openings (visw from autside) [a@&z]
u]
H
od
L o

4

2

':Iﬂ 2 4 1] B L] 12

Lok | [ Cocs |
Figure 13:

Component openings window.

O New New windows or openings can be created with this button.
The “Opening” dialog will appear.
Hint: New windows or openings can also be created by
right-clicking on the component.

38 New/copy move Allows copying or moving the selected window or opening.

WUFI® Passive Manual Menus | Hg
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X Delete Delete the currently selected window or opening.
Hint: Selected windows or openings can also be deleted by
pressing the “Delete”-key on the keyboard.

oo Select All Select all windows and openings in this component.

Edit list Shows a list of all windows and openings and allows edit-
ing or adding new windows and openings.

#l«  Change view Change the view of the component. The currently active
view is displayed in the caption bar of this menu.

New windows or openings can be created by clicking the “New"-Button or by
right-clicking on the component. The “Opening” dialog appears and the win-
dow type (1), its position along the grid (2) and its measurements (3) can be en-
tered, shown in the figure below:

-

X’ Y

Figure 14:
Creating a new window or opening.

With the “Opening” dialog these types of window geometries can be entered:

= Rectangle

. M
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= Triangle
= Circle

= Rectangle with arch above

Existing windows or openings can be moved or copied by selecting the window
or opening and then clicking “New/ copy move” button. This also allows copy-
ing multiple windows or openings by changing the “Count” dialog.

0 2 - 6 8

Figure 15:
Copy a window or opening.

Windows or openings can also be created or edited with the “Edit list” button.
All windows and openings in the current component are displayed in a tabular
form and can be edited there. Also new windows or openings can be created,
or existing ones can be deleted or copied and inserted.

B! New Create a new element in this list.

') Delete Delete the selected element.

, M
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Copy Copy the selected element.

i

be

Insert Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= "pefore” the selected element
» “exchange" the selected element with the copied
one

Visit our WUFI®-Wiki (www.wufi-wiki.com) to learn more about this fea-
ture. A tutorial movie shows in detail how to insert windows in compo-
nents.

, M
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3.4.2 Creating and Modifying the Building Geometry

The geometry of the building can be expanded and changed in the “Visualiza-
tion Box", by using vertices and connecting them to components. This 3D edit-
ing allows the input of complex building shapes within WUFI® Passive and can
also be used to create the whole building geometry.

It is advisable to first expand the “Visualization Box” and also the vertices must
be switched to visible with the “Vertices” button.

New vertices can be defined by right clicking into the " Visualization Box",
choosing "New Vertices" and then entering the coordinates. By clicking on ex-
isting vertices, the “Vertex Operations” become available, which allows for ex-
ample copying and moving or making components from vertices. By selecting
two vertices, the “Two Point Operations” become available, which will find in-
tersection points or show the distance between the two vertices, for example.

Also components can be edited in the “Visualization Box". The options are for
example showing the component properties, grouping or ungrouping them.
Another important feature is changing their inner and outer orientation, which
is visualized with a little green arrow that points from the inside to the outside
of a component.

Always check the orientation and the normal vector of your components in
the “Visualization Box", as this definition is used throughout WUFI® Passive
for the inner and outer sides of assemblies. This aspect is extremely im-
portant for windows, as the normal vector defines their orientation. For ex-
ample, a wrong normal vector could change a southern oriented window
to a northern oriented window, resulting in completely different solar
gains. The normal vector always starts at the inner side and points to the
outer side of an assembly or window.

Normal Vector

. Menus
®
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Please refer to our WUFI®-Wiki (www.wufi-wiki.com) for detailed infor-
mation about 3D editing in WUFI® Passive. It also shows how to edit a
building using vertices in a tutorial video.

® . Menus
WUFI® Passive Manual Visualization Box | 31



http://www.wufi-wiki.com/

3.5 Status & Results Box

The "Status & Results Box" helps the user during the process of completing a
model. It shows the current status of a calculation and gives a brief summary of
its main results.

€3 Close/ Reestablish Hides or shows the “Status & Results”-Box.

()

@ Status indicator The status indicator shows if all necessary input are entered. As
@ soon as WUFI® Passive has all of the inputs needed to perform its
@ calculations, it turns from red to yellow or green and the main

results are shown in the “Status & Results”-Box. As long as
warnings are shown, the yellow symbol appears. After the Pas-
sive House Verification is successful, the green symbol appears.

Warnings/ Results After all necessary data is entered, the main calculation results
will be shown in the “Status & Results”-Box. WUFI® Passive also
gives warnings if certain inputs are missing or seem to be unreal-
istic. This button switches between the calculation results and
the warnings.

As long as there is still input data missing, the “Status and Results Box” will
show error messages, see figure below. Double clicking on an error message
makes WUFI® Passive jump to the source of the error. The error messages are
constructed according to the structure of the “Project Tree”, so navigating to
the source is just a matter of tracing the error message in the “Project Tree".

€ Data state/results @

Case 1/ Systems/ System 1 (User defined) / Device 1 (Mechanical ventilation: Ventilation) :
Not valid data: Electric efficiency

Figure 16:
Error Messages in the “Status & Results Box".

After all essential data has been entered, the calculation results are displayed in
the “Status and Results Box", see figure below.

. Menus
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Q Data statefresults@
Heating demand: 40,7 kWh/m?a
Cooling demand: 0 kWh/m3a
Heating load: 17,1 Wim?
Cooling load: 1,8 Wim?
Primary energy: 0 kWh/im?a

Figure 17:

[ 5 10 15 20 E3 Ed X
| | | | | | |
[ 5 10 15 20 E3 Ed
|
Fil 10 15 0 X
[ | | |
Fi 10 15 20
| | | | | | |
o %0 Ed 120 160 20 240 v

Summary of main calculation results in the “Status & Results Box".

WUFI® Passive Manual
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4 Project Tree

The "Project Tree" offers easy and quick access to all dialogs, which are neces-
sary for defining a WUFI® Passive project. It is advisable to follow its structure
while working on a project, to ensure that no important information is left out.

Clicking on a symbol in the “Project Tree"” opens the corresponding menus in
the “Dialog Box".

E Project

& Case

=4 Localization / Climate

£ Building
B PH case
£ Zone
= Visualized components
£ Visualized Component
A
|
O
i)
I
I
1
—
[
]
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General information about the current project. See chapter
4.1.

General settings for a case. See chapter 4.2.

Settings for outdoor climate and primary energy/ CO--
factors. See chapter 4.3.

Provides access to building geometry creation or import.
See chapter 4.4.

General settings for the calculation. See chapter 4.4.2.

General settings and information about a zone. See chapter
4.4.3.

Lists all visualized components in a zone. See chapter 4.4.4.

Definition of a visualized component. See chapter 4.4.4.
Components are automatically categorized, depending on
their orientation and boundary conditions:

* Roof

» Wall against unheated attic

» Ceiling against unheated attic

= Flat roof
= Exterior Wall
= QOpening
= \Window

* Interior wall between two heated zones
* Interior wall against an unheated zone
* Interior wall within a heated zone

» Ceiling between two heated zones

» Ceiling against an unheated zone

* Floor against an unheated zone

* Floor against air

* Floor against unheated cellar

» Wall against ground

* Floor against ground

Project Tree
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Not visualized compo-
nents

Not visualized compo-
nent

Internal Loads / Occu-
pancy

Ventilation/ Rooms
Thermal bridges
Attached zones

Attached Zone

Remaining elements

Remaining component
HVAC - Systems
System

Device

WUFI® Passive Manual

Lists all non-visualized components in a zone. See chapter
445,

Definition of a non-visualized component. See chapter
445,

Definition of internal loads. See chapter 4.4.7.

Ventilation settings. See chapter 4.4.8.

List of all thermal bridges in the building. See chapter 4.4.9.

List of all attached zones. See chapter 4.4.6.

General settings and information about an attached zone.
See chapter 4.4.6. Available types:

» Unheated Space

»= Unheated Cellar

= Space under suspended floor (crawlspace)

»= Wintergarden, not heated

» Unheated Attic

» Conditioned Space

List of all elements which are not connected to a zone. See
chapter 4.4.10.

Properties of a remaining component. See chapter 4.4.10.
List of all HVAC systems. See chapter 4.5.
Settings for a specific HVAC system. See chapter 4.5.

Settings for a specific HYAC device. See chapter 6.
Available devices:

» User defined. Allows a combination of space heat-
ing and cooling as well as air humidification and
dehumidification

= Mechanical ventilation

= Electric Heating / DHW

= Boiler

= Combined Heat and Power (CHP)

= District Heating

=  Heat Pump

= Solar Collector

= \Water storage

= Photovoltaics

Project Tree
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= New/ Copy Current This button appears on the left side of the “Project Tree”

Case when a “Case” is selected. By clicking this button the cur-
rent case is copied and inserted as the last case in the “Pro-
ject Tree".

= Delete Current Case This button appears on the left side of the “Project Tree”

when a “Case” is selected and there are at least two “Cas-
es” in a project. By clicking this button the current case will
be deleted.

The example in chapter 11 shows how to create a project and how its re-
sults can be evaluated and exported. It's highly recommended to work
through this example case when using WUFI® Passive for the first time.

. Project Tree
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4.1 Project Information

Information about the current project can be entered with this dialog, including
the client, the building, its owner and your personal information. Also a picture
of the building can be added, either from the current view in the “Visualization
Box" or from an external image.

The data entered in this dialog will appear on the results report, which can be
created and exported after a simulation. Please refer to section 5 for further in-
formation about the results reports.

If you add your personal information in the “General Options”, see chapter
3.2.3, it will be filled in the “Project Information” automatically.

. Project Tree
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4.2 Case Menu

This menu allows switching the certification criteria (“Default” or “PHIUS+
2015"). Please refer to chapter 4.2.1 for further information.

The "Case Menu" dialog allows the user to name the current case and provides
a place to add annotations. Furthermore it provides access to the “Report: Data
& results” tab which sums up all calculation results.

This is where the certificate criteria can be switched between “Default Stand-
ard” and "PHIUS+ 2015 Standard”. All explanations in this manual refer to
"Default Standard”. Chapter 4.2.1 explains the differences between those two
verification modes.

A WUFI® Passive Project can contain several cases. This can be used to create
multiple models and variations for a project.

4.2.1 Differences between “Default” and “PHIUS+ 2015” Certification Modes

Depending on the selected certification criteria, different user inputs are neces-
sary in some cases:

Certification criteria
= For "PHIUS+ 2015 Standard” criteria demands AND loads have to be
below the target. For “Default Standard” criteria, the demand OR the
load should meet the requirement.

Localization/ Climate

=  "“PHIUS+ 2015 Standard”: Requires additional information about cli-
mate data, which can be entered in the “Localization"”-tab.

= "PHIUS+ 2015 Standard”: The target values for certification criteria vary
depending on the location of the building.

Primary energy

= "“PHIUS+ 2015 Standard”: Primary energy is calculated per person for
residential buildings. The target is 6200 kWh/person yr.

= “Default Standard"”: Primary energy is calculated per square area.

, Project T
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"PHIUS+ 2015 Standard”: Primary energy factor for electricity mix in
the United States is 3.16 (“Default Standard”: 2.70).

"PHIUS+ 2015 Standard”: Photovoltaic savings are considered in the
Primary Energy calculation.

PH case, zone information

“PHIUS+ 2015 Standard”: The resulting net volume for the PH case has
to be calculated from the real building geometry and must be entered
directly.

“Default Standard”: In contrary to the “PHIUS+ 2015 Standard”, the
net volume is calculated with the treated floor area multiplied by the
clearance height.

Recommend user input for “PHIUS+ 2015 Standard”

The input for infiltration should be changed to the envelope airtightness
coefficient, instead of the ACH50.

PHIUS+ 2015 Standard internal loads should be added as devices for
residential buildings. 80% of the RESNET load is calculated.

Differences in calculation for “PHIUS+ 2015 Standard”:

Mostly the calculation of the cooling demand, the peak cooling load
and cooling devices is changed. It includes per default the dehumidifica-
tion energy demand, which requires the monthly dew point tempera-
ture from the climate data.

The summer internal heat gains are calculated apart from the winter in-
ternal gains (slightly increased, e.g. the DHW count in).

The peak cooling load can be calculated comparing two different
weather conditions. The resulting higher peak cooling load is used.

Different cooling devices (cooling with supply air, recirculation air, or
dehumidification) can be regarded with different COP’s.

Renewable on site produced energy, like from photovoltaics are regard-
ed by decreasing the primary energy demand.

Blue Difference Boxes like this one are shown throughout the manual
where user input differs because of the two certification criteria.

WUFI® Passive Manual
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43 Localization & Climate

Buildings are exposed to outer climatic boundary conditions. For Passive House
calculations, the climate data must be provided in a special format:

Monthly mean values of ambient temperature are always necessary. In
addition, monthly mean values of dew point temperature are highly
recommended, and necessary for the “PHIUS+ 2015 Standard” to cal-
culate the latent cooling demand. Sky and ground temperatures are op-
tional and if there is no input, they are calculated by the foundation in-
terface and the ambient temperature. For further information about the
foundation interface refer to chapter 4.4.2.

Monthly mean values of solar radiation are always necessary: Global,
North, East, South and West.

Also extreme (peak) weather conditions for the above described tem-
perature and solar radiation parameters are necessary: Two for the cal-
culation of heating load and two for cooling load (the second weather
conditions for cooling load are optional).

Climate data can either be selected from standard-values or user-defined data
can be entered. A user-defined climate can be imported from an external file
(Text- or Excel-files) or it can be entered manually into WUFI® Passive. Also, cli-
mate files can be selected in the WUFI® Database. The WUFI® Database allows
storing a connected climatic dataset for a specific location consisting of the
monthly data for the Passive House calculation and detailed hourly climate data
for the dynamic simulations with WUFI® Plus. This simplifies switching through
the calculation scopes.

Please refer to our WUFI®-Wiki (www.wufi-wiki.com) to learn how external
climate files can be included into WUFI® Passive calculations. A tutorial vid-
eo shows how this is done.

WUFI® Passive Manual
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43.1 Climate Data

or "PHIUS+ 2015") including the PHIUS+ 2015 performance targets. Please

# There are different inputs depending on the certification criteria (“Default”
refer to chapter 4.2.1 for further information.

Necessary climate data can be entered in the “Localization”- and the “Climate”
tab. See figures below:

(1) Localization (2) Climate
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Figure 18:

Localization dialog.

(1) Localization

(2) Climate

(3) Selection

WUFI® Passive Manual

The “Localization" tab allows the user to set the outer cli-
mate.

The “Climate” tab shows a table and diagrams of the cli-
mate data. If a user-defined climate is selected (3), the table
can be edited.

For Passive House calculations, a standard-climate can be
set, that represents the reference climate from the German
standard DIN 4108-6. Climate data can also be loaded from
the WUFI® Climate Database or user-defined climate data
can be selected. User-defined climate data can be imported
from an external file (Text- or Excel-files) or it can be en-
tered in the “Climate” tab (2).

Project Tree 41
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(4) Parameters
(5) Ground

(6) PHIUS performance
targets

General parameters concerning location of the building.
General parameters concerning ground.

Shows the PHIUS+ climate specific performance targets for
the selected location. This data can either be read from the
climate data or it can be entered by the user.

Only appears for the “PHIUS+ 2015" certification mode, as
described in chapter 4.2.1.
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Figure 19:

Climate Dialog.
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4.3.2 Primary Energy/ CO,-Factors

Depending on the energy source used, the energy demand is multiplied by a
“Primary Energy Factor”. This “Primary Energy Factor” takes the generation
process and the transportation of an energy source into account. The “CO.-
Factor” allows the conversion of the energy use into an equivalent amount of
CO..

WUFI® Passive comes with predefined standard-values for both factors for
Germany, USA and ltaly. User-defined values can also be entered.

There are different values for the primary energy factor of electricity mix in
the United States depending on the certification criteria (“Default” or
"PHIUS+ 2015"). Please refer to chapter 4.2.1 for further information.

. Project Tree
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4.4 Building Menu

All user inputs which describe a building are grouped in this section. It provides
access to available elements of the building, gives methods for geometry crea-
tion or import, and allows changing the orientation:

WUFI® Passive Manual

Available elements: Lists available elements of the current building.
Double-clicking on an element opens the corresponding dialog.

Building Wizard: Opens the “Building Wizard” which helps to create
simple geometries by combining predefined footprints, roof and foun-
dation constructions. Refer to chapter 4.4.1 for further information.

Change orientation: Changes the orientation of the building.

3-D Editor: Creates or modifies a building geometry directly in WUFI®
Plus. Clicking this button expands the “Visualization Box" to facilitate
working with the 3-D Editor. Refer to chapter 3.4.2 for further infor-
mation.

SketchUp-Import: Imports geometry data from a wps-file created with
the WUFI® Plus SketchUp-plugin. Refer to chapter 7.1 for further infor-
mation.

gbXML-Import: Imports geometry data from a gbXML-file. Refer to
chapter 7.2 for further information.

Project Tree
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4.4.1 Creating a Building

WUFI® Passive offers multiple ways to create or import 3D-geometries, which
can all be accessed by clicking the “Building"”-entry in the “Project Tree":

» Building Wizard, as described in this chapter.
= Modifying vertices, as described in chapter 3.4.2.
» |mporting a SketchUp-Geometry, see chapter 7.1.

» |mporting gbXML-data, see chapter 7.2.

The “Building Wizard" is the easiest way to create a building in WUFI® Passive.
It uses a collection of predefined footprints (1) as well as roof (2) and founda-
tion (3) constructions to create building geometry, see figure below. The di-
mensions of these presets can be changed by the user.

On the bottom side of the dialog, the orientation of the main facade needs to
be defined either by means of the main orientations or by Azimuth (4). The
main facade depends on the footprint of the building and is shown in the se-
lection graph of the footprint selection.

On the right side there are two other options which allow grouping of similar
components and dividing components by stories (5). Components can be un-
grouped in the “Visualization Box" by right-clicking on them.

Geometries created with the “Building Wizard” can be modified with the 3D
editing methods described in chapter 3.4.2.

. Project Tree
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Figure 20:

Building Wizard.

Here, only the "“Building Wizard" is explained, as the other three ways for
creating a building geometry are described in separate sections of this

manual.

Visit our WUFI®-Wiki (www.wufi-wiki.com) for tutorial videos of all three
ways of creating geometries for buildings.

WUFI® Passive Manual
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4.4.2 PH Case

WUFI® Passive uses PH Cases to differ between different usage types inside a
single building model. For example, if a building consist of an office in the first
floor and flats in the second floor.

The “PH Case"”-dialog provides access to general settings of the building type,
its usage, additional parameters, and the foundation interface. Also, “Simulat-
ed Zones" can be added or deleted. Chapter 4.4.3 describes zones. A PH Case
can consist of multiple zones, which can be used to further specify the PH
Case, for example to model single rooms. So, after switching to the WUFI® Plus
scope, dynamic hygrothermal simulations can be performed and assessed for

every room.

The figures in this chapter show the parts of the “PH Case”-dialog.

Fyeseten
Building category Pesidertal
Occuparcy type Residernal
Bulding status In planning
Type New construction
osessburs cosmob b ’° (1) Parameters
intesral gairs seting Defaclt
ledarnal hest gairs [Vénme] 121
seming method | Vesfication -
Number of occupants 28
Number of undis I} 1

Nr Name

e

pmm

S (2) Zones

Iw

Figure 21:

PH Case: General Settings.

(1) Parameters

(2) Zones
a New
% Delete

These parameters describe the building’s usage and occu-
pancy type.

List of all zones of a case.
Creates a new zone

Deletes the selected zone
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Figure 22:

PH Case: Additional Data.

(1) Required Data

(2) Optional Data

(3) Dehumidification

Necessary data that must be entered for a calculation.

Optional data, no input must be made here. If not defined,

default values will be calculated.

This table describes the monthly dehumidification potential,
which is calculated from the outdoor temperature, the dew
point, and the inner moisture loads. This table is only in-

formative.

(1) Required data

(2) Optional data

(3) Dehumidification
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Figure 23:

PH Case: Foundation Interface.

(1) Foundation Inter-
faces

New

Delete

Copy

Insert

Insert Position

(2) Setting/ Type
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This list allows entering different foundation interfaces
(maximum: Three), which can be specified with the settings
made in (2) to (5).

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
= “after” the selected element
» "before” the selected element
» “exchange" the selected element with the copied
one

The foundation-type can either be detected automatically
or entered by the user. WUFI® Passive supports these types:
» Heated basement or underground floor slab
» Unheated basement
» Slab on grade
= Suspended floor
* No foundation
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(3) General Parameters
(4) Additional Parame-
ters

(5) Optional Data

(6) Ground tempera-
tures

WUFI® Passive Manual

Depending on the selected foundation-type, further inputs
are required in (3) to (5).

These parameters describe the geometry of the foundation
and physical properties.

Additional parameters, that were not defined in (2) or (3).

Optional parameters that describe the ground.

Ground temperatures are shown in this table. These tem-
peratures are calculated depending on the user input in this
tab and the outdoor climate. The “entire foundation”
ground temperature is calculated from the “winter” and
“summer” temperatures.

If the selected exterior climate provides information about
ground temperature, these values will always be used for
further calculations and the values shown in this table
won't be considered further.

This table is only informative. No direct user input is possi-
ble.
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4.4.3 Simulated Zones

criteria (“Default” or “PHIUS+ 2015"). Please refer to chapter 4.2.1 for fur-

# There are different inputs for the net volume depending on the certification
ther information.

In WUFI® Passive a building is created and then calculated using PH Cases and
zones. In general there are two kinds of zones:

= Heated Zones are simulated zones. They will be calculated during the
verification process.

= "Attached Zones" are not part of the calculation, for example an un-
heated attic. However, they influence the conditions in the simulation
area and must be precisely defined. See chapter 4.4.6 for further infor-
mation.

These zones and climates must be assigned to the components of the building.
See chapter 5 for more information about components.

Clicking on a simulated zone in the “Project Tree" opens the “Simulated
Zones" dialog, which provides access to the general settings for this zone, see

figure below.
Progect nformation
Name Semulated zone .
Type Simulated zone (1) Information
PH case Passive house: Resrdential

Goometry / Specfic heat Capacty

Specification Setung way Value

Visualized volume [m?] From visualized geometry 270 (2) Geometry

Gross volume [m'] From visualized volume and components 270

Interior conditoned floor ares [m] User defined 2

Clearance height [m] Sandard vaive 25

Specific heat capacity [Whim?K] Massive 204

Addsonal data oas

et - — (3) Additional Data
Figure 24:

Simulated Zone Settings.

(1) Information Information about the zone: Name, type, PH-Case.

, Project T
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(2) Geometry Information about the zone’s geometry and its specific heat
capacity, which depends on the construction type of the
building.

(3) Additional Data Humidity capacity is defined here, which specifies the
amount of water stored in the building components.

Always double-check that the geometry-data was entered correctly, as
these values can have a huge impact on calculation results.
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4.4.4 Visualized Components

All components of the building that require a definition of structure, materials
or environment are listed under " Visualized Components" and can to be edited
here. Clicking on the respective component in the entry window table or in the
“Project Tree” opens the “Component” dialog, where its properties are de-
fined. WUFI® Passive distinguishes three component types:

= Opaque components, like for example walls, ceilings or roof construc-
tion.

= Transparent components, like windows.

= Openings, which are not relevant here, as they need no further user in-
put.

Depending on the selected component type, there are various subsections to
input all necessary data. These are described in detail in chapter 5. Also the ex-
ample at the end of this manual shows how components can be entered into
WUFI® Passive.

Visit our WUFI®-Wiki (www.wufi-wiki.com) for detailed information about
components and tutorial videos about creating them.

, Project T
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445 Not Visualized Components
These components can't be seen in the “Visualization Box"”. In the Passive
House calculation scope they are only part of the calculation, as long as an out-
er climate is assigned either on their inner or outer side. Theoretically, all com-
ponents of the building envelope can be entered as not visualized components
and no visualization is necessary for the Passive House calculation.
In the WUFI® Plus scope, the indoor components have an impact on dynamic
hygrothermal simulations. So in “Not Visualized Components” components af-
fecting the indoor environment can be included in the simulation, like for ex-
ample partitions or furniture.
“Not Visualized Components” can be entered in the list of this dialog. The def-
inition of these components, their properties, and their parameters are the
same as that of " Visualized Components”.
B New Create a new element in this list.
') Delete Delete the selected element.
23  Copy Copy the selected element.
&  Insert Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.
Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= “pefore” the selected element
= “exchange"” the selected element with the copied
one
Don't forget to make input concerning the area of “Not Visualized Compo-
nents”.
o
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4.4.6 Attached Zones

"Attached Zones" are areas that do not belong to the simulation volume, such
as an unheated attic. These zones are not considered directly in the calcula-
tions. However, they influence the conditions in the simulated zone and must
be precisely defined. The adjacent zones can be named and the type of zone
can be selected in the drop-down menu. Dependent on the type, additional in-
put can be required:

» For unheated cellars additional geometry information is necessary

= Other types require a temperature difference reduction factor that ad-
justs the heat loss as it would occur, relative to outer climate conditions.

" Attached zones" can include visualized and not visualized components..

. Project Tree
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4.4.7 Internal Loads & Occupancy

If additional loads or electronic devices occur in a “Simulated Zone" they have
to be defined in the dialog “Internal Loads/ Occupancy”. This dialog differs de-
pending on the building category (residential or non-residential) defined in the
"“PH Case"-dialog described in chapter 4.4.2.

Always check the reference of your internal loads in the “Device List” (2) to
ensure that they are calculated as desired.

®
Residential buildings:
The internal load and occupancy settings for residential buildings are shown in
the figure below. The example case at the end of this manual explains how “In-
ternal Loads" of residential buildings can be entered in WUFI® Passive.
Occopent quantity 1 4
Humeaty sources fpmh] 2 (1) General
Deviow b | Set tancerd dataeet |
Rek In
DeviceEnd use Quantity  condifioned Addaorai info
Qquansty space
||m:mamm- PH case occupants ™ D conneczon | New
Kitchen Indge freeze conbo PH case Usits 1 4 Delete
Kitchen cockiop P case occupants | [  Cocking with electricity da Copy
Liunciry « waaher PH case cccupanta [ DHW connacaon: Uskzance factor 1 A Insert
Lavundry - dryer PH case occupants [¥]  Cendensstion dryer. g dampress { New/Insert:
e ]
(2) Device List
Adtonal dete Sachen dahwanher
Choce |OHW connection
Erergy demand (norm) WihUse] 1 (3) Additional Data
Comment

Figure 25:
Internal Loads/ Occupancy dialog for residential buildings

(1) General General settings concerning the occupancy quantity and in-

ternal humidity sources due to respiration or evaporation.
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(2) Device List

(3) Additional Data

B New
% Delete
23  Copy
F e Insert

Insert Position

Please refer to the information in the attention box below!

Lists all devices in this zone. Devices can either be chosen
from presets or user-defined. Also a “Standard-dataset”
representing a common household can be created with the
button on the right side. This “Standard dataset” can be
used if the exact number or type of household appliances
are not yet know. It does not contain predefined energy
consumptions or similar requirements. This must be defined
by the user.

Also, the reference quantity of a device can be selected.

Here, additional data that describes the selected device can
be entered, for example energy demand.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
»  “after” the selected element
» “pefore” the selected element
= “exchange"” the selected element with the copied
one

There are different recommended inputs depending on the certification cri-
teria (“Default” or “PHIUS+ 2015"). Please refer to chapter 4.2.1 for fur-
ther information.

Depending on the occupancy setting method, defined in the “PH case” dia-

log (chapter 4.4.2) the count of occupants can be defined in (1), if the

method is set to “design”. If it's set to “verification” the occupants are cal-
culated depending on the interior conditioned floor area.

WUFI® Passive Manual
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Non-residential buildings:

The internal loads and occupancy settings of non-residential buildings are more
complex. Their definition is divided into 5 sections:

= Utilization pattern: Different utilization types are described in this dia-
log. They are used to differ between zones. These utilization types are
used in the following dialogs. (according to DIN EN V 18599)

= Occupancy: Defines the number of occupants of the building as well as
humidity sources. Occupancy can be assigned to utilization patterns to-
gether with the type of occupants and their quantity.

= Office equipment: Lists the electronic devices (PC, monitor, ...) used for
office purposes in the building. Again, the devices, their type and quan-

tity are assigned to utilization patterns.

= Kitchen equipment: Lists the kitchen applications in the building. Again,
the devices, their type and quantity are assigned to utilization patterns.

= Lighting: Defines the lighting devices of the rooms and zones in the
building.

The input for these 5 sections is explained in the next pages.

Wisaton patien | Docupancy Ofice equpment | Fachen equsmert | Lgitng

a T A » " < Part use
Seger £od m.lrx::o:w Iamnanon Height of Feiznve factor of
Yame whzaticn uslizabeon dwys level alizaben sbeerce -Jo-‘l;;n_i'mxm

(0 [ iemsal P leved I < i
rphe Level 1 Om ] ) New
A Delete
4 Copy
O et

1T » New/Insert
(1) Utilization list

witer A

Aversge occupancy [ Persen]
Room setpont temperstire [C)
Hesting reduchon fempersture 1]
Daly uthzsson hows el
Aowesad wnbization bous [Weyal (2) 0pﬁona| data
Aneusd Uhzathon houes duneg dayame hnais)
Aol ushzation houes Sunng aghtwa esa]
Duily bestiog comeation hours hesis

Daly vectilation cperaton hours [hra'd

MNumber of max wster zbs per day )

Figure 26:
Internal Loads/ Occupancy dialog for residential buildings
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(1) Utilization list

(2) Optional data

B New
% Delete
53  Copy
& Insert

Insert Position

The different utilization patterns (zones) of the building are
defined in this list.

Additional data can be provided here, to specify the usage
of a certain utilization profile. This input is optional.

Please note: In the “Occupancy” tab, the number of occu-
pants can be calculated automatically from the floor area of
a zone. To do this, an input is necessary in the “Average
occupancy” field.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned

Controls where a copied element will be inserted:
= “after” the selected element
= “pefore"” the selected element
» “exchange" the selected element with the copied
one

WUFI® Passive Manual
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Qccugant quantity | 4

Number of Bedrooma [ : (1) General

Humedty sources [pimh} 2

e Utilization Scwnty Oecugart ;m
pamern of persces Quantty m
Petien 1 Exarcie [ sandig b et 7] J3 New
¥d. 010 Délete
AdR ﬁm I 4
<2 Copy
(2 Insert
New/Insert:
(2) Occupancy list e~
Addtand Sda Mot Input of ocoupant quantty and foor wea of
Host loss due 10 evaporaton (per peson) (W] wdzation zone i sbemnative. Oy cne of tham
: s e defrmd

Meat loss due to flushing WC (coldwater) ~

Nusmber of flush loilets ] !

Todet ubizsbon pszern (3) Additional data

Use detalt values for schonl O

Figure 27:

Internal Loads/ Occupancy dialog for residential buildings

(1) General General settings concerning the number of bedrooms and
internal humidity sources due to respiration or evaporation.
The occupancy quantity is calculated from the input in the
occupancy list (2).

(2) Occupancy list Here the number of occupants is defined for each utiliza-
tion pattern. Also their activity can be selected from preset
standard values (children, sitting adults, standing/ light
working adults).

Instead of entering the number of occupants directly, this
value can be calculated from the area of the respective uti-
lization pattern. To do this, the “average occupancy” must
be defined for the utilization pattern in the “Utilization pat-
tern” tab. After that, the floor area can be entered in the
occupancy list (2).

(3) Additional data The additional data section contains a value about addi-
tional heat losses through evaporation and toilet us-
age/settings.

If the simulated building is a school, default values can be
used.

B! New Create a new element in this list.
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% Delete
23  Copy
F e Insert

Insert Position

WUFI® Passive Manual

Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
»  “after” the selected element
»  “pefore” the selected element
= “exchange” the selected element with the copied
one
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Utkaation patiem | Ocaupancy | (fice squpment | Kachen equpment | Lightng |

Power
uad I = I
Pattern 1: Example 1 7] 1) New
7C 4 Delee
= =
gy Newiper:_
(1) Equipment list Bitmpent
Addtonal o
R e S e (2) Additional data
“Oytorwl daty

Figure 28:

Internal Loads/ Occupancy dialog for residential buildings

(1) Equipment list

(2) Additional data

B New
% Delete
53  Copy
& Insert

Insert Position

Any office equipment can be input here and assigned to a
utilization pattern. WUFI® Passive comes with the following
devices: PC, monitor, copier, printer, server and telephone
system.

If further devices are needed, they can be inserted with the
"user defined"-type. "User defined" devices cannot be at-
tached to a utilization pattern, therefore the utilization
hours/year have to be given.

For some office devices additional data can be provided
here. This box only shows up, if additional information can
be added.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
= “after” the selected element
»  “pefore” the selected element
» “exchange" the selected element with the copied
one
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Marginal pedomance ratio DHW [ eons) (1) General
Quantit Within
Name Type Utilizabion patiern thermal
K envelope
1 O | New
E & Delete
il S
L Insert
New/Insert:
(2) Equipment list
Addtionsl data
Cooking Coskngwih eiecncty | (3) Additional data
Number of meals per usilization day []

Figure 29:

Internal Loads/ Occupancy dialog for residential buildings

(1) General

(2) Equipment list

(3) Additional data

B New
% Delete
53  Copy
& Insert

Insert Position

Optional input for marginal performance ratio of DHW.

Kitchen appliances can be defined here and assigned to a
utilization pattern. WUFI® Passive provides the options
cooktop, dishwasher and refrigerator. Use the "user de-
fined" -type if different appliances are needed.

Additional data for the selected equipment-type can be
provided here.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
= “after” the selected element
= “pefore” the selected element
» “exchange" the selected element with the copied
one

WUFI® Passive Manual
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hiderial 2da
F acade incuming sinaows =
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\ecow st [}
Crpmphsions (2) Additional data
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Lightrg A4 loed bours Pes'al

Figure 30:

Internal Loads/ Occupancy dialog for residential buildings

(1) Lighting list

(2) Additional data

B New
% Delete
43 Copy
& Insert

Insert Position

The required lighting is estimated depending on the
amount of daylighting. Therefore data on room geometry,
glass transparency and occupancy (utilization pattern) is
needed.

Additional data can be provided for the lighting calculation.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
= “after” the selected element
» “pefore” the selected element
» “exchange” the selected element with the copied
one
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4.4.8 \Ventilation/ Rooms

The ventilation profiles of the building have to be defined in this dialog with

these four tabs:
= Utilization pattern
= Rooms ventilation
= Summer ventilation

= Exhaust ventilation

The input of these tabs is explained on the following pages.

Utilization pattern:

Lkd-za;onoatetr\'agmm I Summes vertisbion lm‘m

Operating days  Operating weeks
Name per week per year
[diweek] weekia]
Fxample 7 52 | ) New
# Delete . . .
Gt Cosy (1) Utilization list
O Ingent
_ Newimet
|after '7[
rizemediste reouls
Supply air due to parscns  [mh]
Total extract air demand fm*h]
olumetnc recurement [ 4] (2) Intermediate results
[Oesign air flow rate [mh]
| Average sir flow rate [mPh]
Average air change rate [1/h]
Addtions data Example
Dasly Fracton
S | G
Pramum 1 y (3) Additional data
[Standard 20 0
I 3 0
ﬁmum 0 0

Figure 31:
Ventilation dialog: Utilization pattern
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(1) Utilization list This section defines the utilization pattern of the ventilation
system. If you have different patterns for different rooms,
this is the place to create them. They are assigned to the
different rooms in the "rooms ventilation"-tab.

(2) Intermediate results Sums up the intermediate results of the ventilation calcula-
tion. This facilitates the design of ventilation systems.

For the “design air flow rate” the maximum of “supply air
per person” and “total extract air demand” is used. The
“volumetric requirement” is only informative. However,
WUFI® Passive will show a warning, if the “design air flow
rate” is below the “volumetric requirement”.

(3) Additional data Here, a daily operation schedule with different air flow
rates and associated running hours must be defined.

B New Create a new element in this list.
% Delete Delete the selected element.
23  Copy Copy the selected element.
&  Insert Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.
Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= "pefore” the selected element
= “exchange" the selected element with the copied
one
WUFI® Passive Manual ProjectTree |~ g5
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Rooms ventilation:

Rooma
Room Utifization Design volume Sow rate fm/h] - Sverage volume flow rate [mh] ~ Average awr
Name Groantity 4 change rate
type paltern wupply mr exhaust ae Supply air exhaust air )]
[ 1 Fatier 1 Examgde 0 50 0 25 0,08 | 3 New
Batwoom 1 Fatiern 1. Example 0 a0 0 17 006 4 Delete
Shower 1 Patter 1. Example 0 2 0 08 005
wC 1 Patiem 1. Example 0 2 0 03 0.06
(1) Rooms list
— o 0 0 583 0
Desgr volume fow rate etarzoeal |m*h) \
Ares o] d [ Standard dataset |
ipbecein . = (3) Standard dataset
Naaded nnly 1o svstime (he avenge mom W chonge nua Nt
for futher Cotdmiorn
(2) Additional data
Figure 32:

Ventilation dialog: Rooms ventilation

(1) Rooms list

(2) Additional data

(3) Standard dataset

B New
) Delete
53  Copy

WUFI® Passive Manual

Here, all ventilated rooms are assigned to an utilization pat-
tern. You can define all rooms or use a standard dataset
(3).

The design volume flow rate of supply and exhaust air
needs to be given for each room. WUFI® Passive will then
calculate an average volume flow rate depending on the
given utilization pattern and its operation schedule.

Additional data may be input to evaluate the average air
change rate per room. This information is not necessary for
the whole building calculation.

Assigns the standard dataset in WUFI® Passive, which con-
tains one kitchen, bathroom, shower and a restroom.

Create a new element in this list.
Delete the selected element.

Copy the selected element.
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& Insert Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= "pefore” the selected element
= “exchange” the selected element with the copied
one
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Summer ventilation:

| Wkkzation pattem | Rooms ventiation || Summer vertiation || Exraust verthation |

Specific power consumpbion [Whim?]
ACH via natural ventilation (day) [T/

Specific power consumpticn [Whine?)
Automatic contral system via
ACH via natural venbiation (night) [1/h]

] vertiiatrve COONNG {ophonal data)
ACH via mechamical ventilation [1/h]
Mechanical automatic controlled ventilation [1/h]

Sutnmer ventiation
ACH via mecharical ventilation exhoust air (1] 03 (1) General

(2) Additional data

‘Tmm: difference

Figure 33:

Ventilation dialog: Summer ventilation

(1) General

(2) Additional data

B New
% Delete
da  Copy
& Insert

Insert Position

General settings which specify the ventilation during the
cooling period.

Additional and optional settings for cooling via ventilation.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position"” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
= “after” the selected element
= “pefore” the selected element
» “exchange" the selected element with the copied
one
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Exhaust ventilation:

 Exhaust volume Rur time Run time Run tme
Name Type flow rate per use per yosr per doy
] [mir] v Jan} [min] |
) New
2 Delete
(1) Exhaust list 4 Copy
8 Insert
New/Insert:
[M 'I
Figure 34:

Ventilation dialog: Exhaust ventilation

(1) Exhaust list

B New
% Delete
43 Copy
& Insert

Insert Position

Here, all exhaust ventilation devices, their flow rate and run
time can be specified.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned

Controls where a copied element will be inserted:
= “after” the selected element
» “pefore” the selected element
» “exchange" the selected element with the copied
one
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4.49 Thermal Bridges
The “Thermal Bridges”-dialog allows the input for all thermal bridges of a
building. The following user-inputs are necessary when entering a new thermal
bridge into this list:
= Name the thermal bridge (1).
= Enter its linear thermal heat transfer coefficient (Psi-value) (2).

» Enter the length of the thermal bridge (3).

= Define the attachment-type (4).

Lnear thamal badges
Linear
Ne Name st w:‘ Attachment
WimK]
1 Example Thermal Bridge 0.04 42 ambert v| ) New
1) @ 6 (a) # o
4a Copy
B Insent
New/Insert:

Figure 35:
Thermal bridges dialog

B New Create a new element in this list.

% Delete Delete the selected element.

2y  Copy Copy the selected element.

& Insert Insert a copied element. The “Insert Position” specifies

where the copied element will be positioned.

Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= “pefore” the selected element
» “exchange"” the selected element with the copied
one
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4.4.10 Remaining Elements

This dialog lists all elements which are not connected to a zone. In the “Passive
House Calculation”-scope, these components are only used for visualization.

In the “"WUFI® Plus”-scope they also do not directly affect the simulation, ex-
cept for the shading calculation. In this scope, they also can be used to create a
reference for automated detection of height above ground for other compo-
nents. To do this, define the inner side of a remaining component as “ Ground”
and the outer side as “Outer air”. WUFI® Plus will now use this component as
ground-reference with a height of 0. Please refer also to the WUFI® Plus manu-
al for further information.
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4.5 HVAC-Systems Menu

In this element of the navigation tree the "HVAC - Heating, Ventilating & Air
Conditioning" systems of a building can be defined. With "New" a new
"HVAC-System" is created and its “System Type" can be selected from a
dropdown-menu, see figure below. In general, WUFI® Passive supports two
categories of “System types":

= User defined systems (ideal systems)
= Predefined systems

The example at the end of this manual explains how “HVAC Systems” can be
entered in WUFI® Passive.

/ (1) System type selection / (2) Name

HVAC systems/device
Nr

System type Name

1

Condensing gas boler, Solar coliector, Hot water storage tank
Condensing gas boler, Solar collector, Combined storage tank, Radator 4 Copy
Condensing gas boier, Solar collector, Combined storage tank, TABS

[ L) New
4 Delete

B Insert
New/Insert:

Figure 36:
HVAC dialog

tion

(2) Name
B New
% Delete

(1) System type selec- Selection of a “System Type". These types can be divided

into two groups:

» |deal, user defined HVAC system and

» detailed, predefined HVAC systems.
Currently, the use of ideal, user defined systems is recom-
mended.

This field allows naming the selected system type.
Create a new element in this list.

Delete the selected element.

Project Tree
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23  Copy

F e Insert

Insert Position

WUFI® Passive Manual

Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:
»  “after” the selected element
» “pefore” the selected element
= “exchange” the selected element with the copied
one
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4.5.1

Ideal User-Defined Systems

" User-defined HVAC-Systems” in WUFI® Passive allow a custom combination of
certain devices of a “HVAC-System” to be input. New “Devices” can be added
with the “New"”-Button and their “Type” can be specified with a dropdown
menu. These devices are assigned to different uses, specified by clicking on the
checkboxes. Chapter 6 lists all available HVAC-devices and describes the neces-

sary user input.

Duatriution |

Generd |
HNama
Exampie System|

(1) Name

Device, Equpment

Ne Type

Mecharcal ventilation
Photovcltascs

(2) Devices

Heat pump

Scler collector
Water storage

W oe[ElN —-

Coveage

From other systems
1 Photovoltascs
2 Heatpomp

1 05 1

(3) Coverage

Figure 37:

List of HVAC Devices

(1) Name

(2) Device List

(3) Coverage
Q New
% Delete
23  Copy
& Insert

Insert Position

Naming the current HVAC-system

Here, all devices of the current HVAC-system are listed.
Their usage is defined with the checkboxes.

Defines the coverage between different HVAC-devices.
Their sum must be “1” for each column.

Create a new element in this list.
Delete the selected element.
Copy the selected element.

Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.

Controls where a copied element will be inserted:

WUFI® Passive Manual
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= “after” the selected element

= "pefore” the selected element

» “exchange" the selected element with the copied
one

After “HVAC-Devices” were created in the dialog above, they appear in the
"Project Tree". Selecting one of them opens a new dialog where the properties
of a “"Device” can be entered. Each device and the necessary input is explained
in chapter 6.

A detailed explanation and a tutorial video on our WUFI®-Wiki (www.wufi-
wiki.com) show how “User-defined HVAC systems” can be entered in WU-
FI® Passive. The example at the end of this manual shows how this is done,
too.
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4.5.2 Detailed Predefined Systems
WUFI® Passive also offers several predefined and detailed “HVAC-Systems”:
= Condensing gas boiler, Solar collector, Hot water storage tank

= Condensing gas boiler, Solar collector, Combined storage tank, Radia-
tor

= Condensing gas boiler, Solar collector, Combined storage tank, TABS

In WUFI® Passive, the devices of the predefined systems are treated like the de-
vices of user-defined systems. Please refer to chapters 4.5.1 and 4.5.3 for fur-
ther information.

The advantage of the predefined systems comes after switching to WUFI® Plus:
These predefined system allow a detailed dynamic simulation of each of their
parts in the dynamic simulations of WUFI® Plus. These detailed HVAC systems
were created by Fraunhofer ISE and are currently implemented in WUFI® Plus.
All single parts of these systems were already validated by Fraunhofer ISE.
However, the implementation in WUFI® Plus is not fully validated, yet. So, these
detailed HVAC systems must be regarded as experimental and provide a view
on future improvements of WUFI® Plus. Currently, their usage is not recom-
mended and is at the risk of the user.

Currently more detailed HVAC systems are developed. As soon as all systems
are included and validated, an additional manual will explain their usage.

Please refer to our WUFI®-Wiki (www.wufi-wiki.com) for detailed infor-
mation about predefined HVAC-Systems.
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4.5.3 Distribution

The distribution of all HVAC-devices can be specified in this dialog:

Hydronic heating:

Hydronic heating | DHW | Cooling | Vertilation | Supportive device / awdliary energy

Heating distribution
Specification \warm region Cold region 1 Cold region 2
Design flow temperature [*C]
Length of distribution pipes [m]
Heat loss coefficient per meter pipe [Wimk]
Temperature of the room the pipes pass through [*C]
Design system heating load (k]
Flow temperature controlled O | O

* Optional input

Figure 38:
HVAC Distribution — Hydronic heating.

These inputs are only required if the Hydronic Heat distribution is accomplished
by pipes. For the estimation of the heat loss, data about the pipe length, ge-
ometry, its insulation and the temperature difference between inside fluid and
outside is necessary. The heat loss coefficient per length of pipe can be calcu-

lated by a separate tool which can be opened by clicking on the E] button
that shows up by clicking in the respective box.

WUFI® Passive distinguishes between warm regions and cold regions. In warm
regions the indoor temperature is used for the calculation of the temperature
difference, whereas for the cold region the temperature has to be defined.
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DHW:

General ‘ Distribution |

[ Ventiation | Supportive device / audiary energy |

)YV Qistnbu
Specification \W/arm region Cold region 1 Cold region 2

Design flow temperature ['C] 55
Circulation pipes
Length of circulation pipes [m) 20
Heat loss coefficient per meter pipe [W/mK] 0.15
Temperature of the room the pipes pass through [*C]
Daily running hours of the circulation [h} 10
Individual pipes
Length of individual pipes [m] 12
Extenior pipe diameter [mm] 254

* Optional input

Figure 39:

HVAC Distribution — DHW.

The DHW distribution is very similar to the Hydronic Heating distribution. Addi-
tional information about the hours of operation for the circulation hot water
systems are required. Usually the DHW circulation is running 24 hours per day
for buildings with recirculation systems. Single family houses rarely have true
recirculation systems, and therefore this section may be left blank.

Furthermore, the length (sum) and diameter of individual pipes needs to be en-
tered. The pipe lengths are calculated starting from the circulation loop and
end at the water tap.

In the case where no circulation system is used, only the sum of the individual
pipes should be entered and the lengths calculated from the hot water tank/
source to each individual tapping point.

The Design Flow Temperature must always be entered, regardless of recircula-
tion or not.

The heat loss coefficient per length of pipe can be calculated by a separate tool

which can be opened by clicking on the L) button that shows up by clicking in
the respective box.
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Cooling:

Genere  Dhtrbuton

Hydurs: baating | DHW | Cootrg | Vartdaton | Supmativs devion / malary erwgy

Coobog vea ventisdor m 2

Conhg va s recorcudation @ | (1) Distribution
Detrurrstdcaton M |

[Paret cocirg 9 ]

Supply an cocling with cyching cpershon

oo

Recetusting sr coddieng with cycing operstion

Menwram lerpersties of cocking cal surtace supoly m ['C]

Max supply sir cocling power O]

Suppty air coohng COP |

Mo lermperstirs of cociing ool surtace iscrcdmon mr ['C)
Racetuliion s voums Jeoig 5 (2) Additional Data
Corarolled recorcutateon valume fiow

Max reciouation air cooling power [
Receculabon cooking COP [}

Usebill debumcficaton heet lose

0

Deturrdibcation COP |

Parnal coaling COP |

Figure 40:
HVAC Distribution — Cooling.

Depending on the types of cooling distribution selected in (1), additional data
can be defined in (2). Available types of cooling distribution are:

= Cooling via ventilation air: Describes cooling via supply air, aligning with
the air flow rate calculated in ventilation section. The operation mode,
cooling coil temperature, cooling power and COP must be defined.

= Cooling via air recirculation: Describes devices that use recirculating air,
like for example indoor units of a split system. The operation mode, re-
circulation air flow parameters, cooling power and COP must be de-
fined.

=  Dehumidification: If heat loss due to dehumidification is available, it can
considered here and its COP needs to be defined.

= Panel cooling: Describes additional cooling through radiant wall or ceil-
ing cooling units. Its COP needs to be defined.
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Ventilation:

Gerers Diatrtrtion
Hydune nestng | OHW | Cooing | Versimon  Sigoamve device / sy snengy
Name Duct type Duct shape Quaroty D"cl:;w
Bk atien stz Rood : ] New (1) Duct List
4 Delete
<4 Copy
O Insent
New/Insert
= E
Duct Guarrwter sormrgl math [mes) A 0
Insclaton uckress [mwmi
Thermal conducterty [Wimk]
Is reflective O
(2) Additional Data (3) Assigned ventilation units
Figure 41:

HVAC Distribution — Ventilation.

Here you will input information about the ducts that run from the ventilation
unit to the outside. The duct length, geometry and insulation influence the effi-
ciency of the ventilation system.

Ducts are listed with their type, shape, quantity and length in the duct list (1).
Additional data for the geometry and insulation of a duct can be entered in the
additional data section (2). Each duct has to be assigned to one or more venti-
lation unit(s) (3). Unlike other components it is not necessary to create an as-
sembly for the pipes as the thermal resistance is only estimated by the insula-
tion.
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Supportive device/ auxiliary energy:

Ganers| Owitation
Hydonc heatng | DR : Coolng | Verthman | Suoootive derace | susiiary enegy

(1) Default Values

" Evergy
- derat
Nase Device trpe Quaetly condtiooed  ew) 2dtonsl ik
e ]
mMW ] ~] Cormcdles ] ) New
M cvodanng pomy 1 ) A Dstete P
DHW sxcrage kond puory ~
{2) Device List
Usar defined Megtrg DWW Cooting Coctrolied ~
Mecharsce varddaten Varbleson
(3) System Devices (4) Additional Data
Figure 42:

HVAC Distribution — Supportive device/ auxiliary energy.

Auxiliary energy demand regarding supportive devices of the HVAC systems
can be considered as default values (1). Depending on other inputs, default en-
ergy demands are calculated (e.g. if a water storage exists, a storage load
pump is used).

If a detailed calculation is necessary, this checkbox needs to be unmarked.
Now, all supportive devices can be listed and their type, quantity, location and
energy demand must be defined (2). For common HVAC systems a standard
dataset can be used. Some supportive devices need additional data which can
be entered in a section below the list (4). The devices that are available in the
HVAC system are shown below the list (3). The input for the auxiliary energy
demand (electric power) of those devices is entered in their device input mask.
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5 Components

Clicking on the respective component in the entry table or the in the “Project
Tree” opens the “Component” dialog, where its properties are defined. WUFI®
Passive distinguishes three component types:

= “QOpaque Components” like walls, ceilings or roof construction.
= “Transparent Components” like windows.

=  "“Openings”, which are not relevant here, as they need no further user
input.

Depending on the selected component type, there are various tabs to input all
necessary data. These are described in detail in the following subsections of this
chapter. The example at the end of this manual shows how components can be
entered into WUFI® Passive.

Please refer to our WUFI®-Wiki (www.wufi-wiki.com) for detailed infor-
mation about “Components” and their settings.

5.1 Opaque Components

"

Various steps are necessary for the definition of an “Opaque Component”.
Clicking on a component opens a dialog with three tabs:

=  General
=  Assembly
= Surface

These tabs are explained in detail in the next chapters.
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5.1.1 General Settings

This dialog allows you to change some general settings and gives a short sum-
mary about the component.

[General | Assembly | Suface |

Name
Exertor Wal (1) Name
[~ Type/Atachment
Type Opaque
Inner side Zone 1 Simulated zone (2) TYPe
Outer side Outer air
Data
Area [m?] 29.16/230.76
Inclination [ %0 (3) Data
Onentation S(27%).E(22 %), W(22%4). N(28 %)
Parameters
Rsi [mKW] 013
Rse [m*KWw] 0,04
Thermal resistance (homogenous) [m*KMW] 417 (4) Parameters
Thermal resistance (EN ISO 6946) [m*K/W] 3784
U Win?K] 02525

T Saenordoor

Figure 43:
Opaque Component — General Settings.

(5) Exterior Door

(1) Name

(2) Type

(3) Data
(4) Parameters

(5) Exterior door

Name of the component.

Definition of the component type (opaque, transparent or
opening) and the boundary conditions on the inner and

outer side.
Summary of the component’s geometry.

Summary of the component’s thermal properties.

Selecting this option defines the component as an exterior
door. Refer to chapter 5.1.5 for further information.
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5.1.2 Assembly — Selection

The construction of a component can be entered in the “Assembly” tab, see
figure below. At the top of this dialog, the currently assigned assembly (1) is
shown. This assembly can be replaced by a previously defined assembly from
the “Database” or it can be built from scratch with the “Edit”-Button, as de-
scribed in chapter 5.1.3. Below this there is a list which shows all assemblies
that are currently used in this project (2). Selecting an assembly in this list and
clicking on the “Assign”-Button replaces the currently active assembly with the
one from the list (Double-clicking the assembly in the list has the same effect).
On the bottom of this dialog a graphic sums up the most important infor-
mation about the currently selected assembly (3).

Ry et Assi |
[ tee !_“v—'« | i b - (1) Assigned assembly
— o
B ot (2) Available assemblies
| YOO My " /
| Trhosmalresstance: 3 7947 4 17 W (EN 150 89351 00magencus Iayw
| Hearvanster conttioeck Uvanm) 029 W'y
I Thcenan 4206 m
! | (3) Summary
B o v [ ww [ oo [ e
I Boucs e “s 1500 0 aomw
:.' L‘l Layw 24 mm 13 " Q% 100
T | ww | w | o
E‘A. pwiern v‘-o':;d-n'l(:;-! :)cu A=) 700 uSL; 1 04 015
5( FEMantrane 0 15 mm sz« 70m 9o M 23 2001
B wwm Boxs 030 830 02 2012
| Z Tornvene mmsrwe |
Figure 44:
Opaque Components — Assembly Selection

Assemblies that were created in a project can’t be saved in the database.

So, if you want to re-use an assembly in another project, you have to create

it in the database first. Afterwards it can be included in all of your projects.

Visit our WUFI®-Wiki (www.wufi-wiki.com) to learn more about the data-

@ base.
. C t
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5.1.3 Assembly - Editing

Clicking the “Edit”-Button in the “Assembly”-tab, see chapter 5.1.2, opens the
" Edit assembly"” -window:

[ —- (1) Name

" (2) Material/Layer ..

- —

(3) Subdivision & Exchange

(4) 2D-View

-~ (6) Status Bar

Figure 45:

Opaque Component — Edit Assembly

(1) Name

(2) Material/ Layer

(3) Subdivision & Ex-
change

WUFI® Passive Manual

Name of the assembly.

A component is built from several material layers. Here, all
layers are listed in a table and their thickness can be modi-
fied by clicking the corresponding element. New layers can

be added with the “New”-button and existing materials can

be replaced by clicking the “Material database”-button.

With this dialog, each layer defined in (2) can be divided in-
to several horizontal and vertical parts. Each of these parts
can be assigned with different exchange materials with
help of the 2D-View (4). Exchange materials can be added
with the “Exchange materials”-list.

This function allows the input of inhomogeneous assem-
blies.

When switching to the dynamic hygrothermal simulations
scope of WUFI® Plus, the inhomogeneous assemblies can-
not be transferred! Only the main layers, without subdivi-
sions, are transferred.
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(4) 2D-View This window shows a 2D-visualization of the layer selected
in (2) and, if available, its subdivisions (3). Materials can be
exchanged by clicking them first in the “Exchange materi-
als”-list (3) and then clicking the desired subdivision in the
2D-View to assign that material to the subdivision.

(5) 3D-Visualization This window shows a 3D-visualization of the assembly. The
controls for this 3D-view are similar to the “3D-
Visualization Box" described in chapter 3.4.

(6) Status Bar This status bar helps to identify potential errors.
B New Create a new element in this list.
) Delete Delete the selected element.
-3  Copy Copy the selected element.
& Insert Insert a copied element. The “Insert Position” specifies
where the copied element will be positioned.
Insert Position Controls where a copied element will be inserted:
= “after” the selected element
= "pefore” the selected element
=  “exchange” the selected element with the copied
one
Pay attention that your assemblies are built in the correct order. The table
(2) always lists the material layers from outside to inside. You can also use
® the visualizations (4) & (5) to check your components.
When switching to the dynamic hygrothermal simulations scope of WUFI®
Plus, the inhomogeneous assemblies cannot be transferred! Only the main
layers, without subdivisions, are transferred. Please refer to chapter 9 to
learn more about the data transfer between the different calculation
o scopes.
The example case in chapter 11 shows how homogeneous and inhomogeneous
assemblies are entered in WUFI® Passive.
WUFI® Passive Manual components | - g7
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5.1.4 Surface

Parameters for the inner and outer surfaces can be changed in this dialog, see

figure below.
Heat transfer resistance
| According to componet type -
Rse [m¥/W] 0,04
Rsi kW] 013

User defned <]

Short wave radiation absorption [ 0.4
Long wave emissivty [] 09

Reduction factor constant shading [] 1
(1 =no shading, 0 =total shadng)

Figure 46:

(1) Heat transfer resistance

(2) Absorption/ Emission

(3) Constant shading factor

Opagque Component — Thermal surface settings

(1) Heat Transfer Re-
sistance

(2) Absorption/ emis-

faces.

(3) Constant shading

The "“Heat Transfer Resistance"” can either be entered user-
defined or it can be assigned automatically according to the
component type.

These factors are used to calculate radiation on exterior sur-
sion faces. If there are no user defined values available you can
select predefined values from a list with typical exterior sur-

The shading factor is a reduction of solar radiation on the
factor component, for example, by trees or other buildings. The
factor is set to 1 (no shading) by default but can be altered.

WUFI® Passive Manual
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5.1.5 Exterior Door

To create an exterior door, select an exterior, vertical and opaque component
and check mark the option “Exterior Door"” in the components “General”-Tab,
see chapter 5.1.1.

The Example Case in chapter 11 shows, how exterior doors can be included in
WUFI® Passive.
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5.2 Transparent Components

The procedure for defining “ Transparent Components” is very similar to that of
"Opaque Components”, yet there are differences.

Chapter 3.4.1 describes how geometries of “Transparent Components” or
“Openings" can be entered into WUFI® Plus.
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5.2.1 General Settings

This dialog allows you to change general settings and gives a short summary
about the window.

Name
, (1) Name
Type/Atachment
Type Transparent
Inner side Zone 1: Simulated zone (2) Type
Outer side Outer air
™ Data
Area [m] 18
T ~ (3) Data
Orientation S(100%)
Window width [m] 12
Parameters
Uw (Wim*K) 08733 (4) Parameters
Frame factor [} 0.7
Frame-Wall Paivalue [W/mK] V] From window parameters
Left Right Top Bottom .
0.03 003 003 003 (5) Psi-value

Figure 47:
Transparent Component — General Settings.

(4) Parameters

(5) Frame-Wall Psi-
value

(1) Name Name of the window.

(2) Type Definition of the components type (opaque, transparent or
opening) and the boundary conditions on the inner and
outer side.

(3) Data Summary of the component’s geometry.

Summary of the component’s thermal properties.

Psi-values for the connection between the window frame
and the surrounding wall. If the check-box is selected, these
values are taken from the “Window parameters”-tab de-
scribed in chapter 5.2.2.

If a window is not mounted to a wall and, for example ad-
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jacent to another window, the frame-wall Psi-value from
the window type (the window parameters) can be adjusted
or zeroed out here.

5.2.2 Window Parameters

Windows can be selected from the “Window Database” or their parameters
can be set manually: After clicking the “Edit”-Button the “Window Parame-
ters” dialog opens, see figure below:

'Edit window parameters 2]
Name
S e Woriow (1) Name
B (2) General settings
Parametors
Uw [wim*K) 08714 med“;fmw
Thermal conductivity of glazing [Wm#K] 06 sandardwodow
: geomatry .
Solar energy transmitiance (perpendicular) H 07 tecacisedwtn | (3) Window parameters
dmensions
! Frame parameders
Specification Left Right Top Bottom
Frame width [m)] 0.1 0.1 0.1 0.1
Installation U-value [Win?K] 08 08 02 038 (4) Frame parameters
Psi-Spacer [WimK] 0,05 0.05 0,05 0.05
Frame-\Wall Psi-value [W/mK] 003 0.03 0,03 0.03
[ ok | [ Conce |

Figure 48:
Edit Window Parameters.

(1) Name Naming the window parameter.

(2) General Settings These checkboxes allow additional inputs for window pa-
rameters. Disabled in passive house verification mode, but
enabled in dynamic hygrothermal simulations with WUFI®
Plus and in the windows database.

(3) Window Parameters General parameters that describe the window are entered
here. Uy is calculated automatically from the input in (4).
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(4) Frame Parameters

B New
% Delete
23  Copy
F e Insert

Insert Position

WUFI® Passive Manual

Please note: This U, value is calculated for a standard win-
dow with standard measurements (1.23 m x 1.48 m). The
real U, value for the selected window can be found in the
“General Settings” tab, described in chapter 5.2.1.

Here, detailed about the window frame is entered. These
values are used for calculation of U, in (3).

Create a new element in this list.
Delete the selected element.
Copy the selected element

Insert a copied element. The “Insert Position” menu speci-
fies where the copied element will be positioned

Controls where a copied element will be inserted:
= “after” the selected element
» “pefore” the selected element
= “exchange"” the selected element with the copied
one
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5.2.3 Solar Protection

General settings for solar protection can be entered in the “Solar protection -
General"”-tab:

| Generst | Window perameten | Solar prtecten |
[[General || Sunscreen device | Window overhang |

Pauselan

Depth of window reves! |m| 01
Destance from daylight opening to reveal |=] 0.08
Hesght of landucape cbatruction ) 0
Distance of landscape cbstruction [ 0
Dther shading faction of sciar (1sfull Ostotal shading) | 1
Other shad fractico of sciar (Vehll expozare. Detotsd shading) 1 1

|~ Ootiorisl rput i not dalined dedisd value wil ba caicsted)
Shadryg facton | - |

Specificaion Winter Sh—
Reveat ki 0525 056 (2) Shading factors
Landscape cbatuction | |

Overhang 09313 0997
Total shading reduction factor 03883 0,966

(1) Parameters

Figure 49:
General settings for solar protection of a transparent component.

(1) Parameters General parameters for the calculation of shading factors
(2) can be entered here. The shading factor refers to the in-
coming solar radiation. It can take a value from 0 to 1,
where 0 means total shading and 1 means total exposure.

These general parameters include window reveals, land-
scape obstruction and factors for other shading types.
There is also an input for a special summer shading factor
for the calculation of the cooling load and overheating fre-
quency.

(2) Shading factors This table sums up the shading factors calculated from the
values entered in (1).

WUFI® Passive supports two additional solar protection types: “Sunscreen De-
vices” and “Window Overhangs":
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———— = T (1) Assigned solar
% : | [ e —— ] L= protection
AN proteciarw
]’ :::, (2) Available solar
3 Cogy : protection
B loaent
oot
Nerw
Exarcie
Sclr aprewre for suracmen devce | 02 (3) Edit
] [ Gened ]

Figure 50:
Solar protection of transparent components: Settings for sunscreen devices.

Sunscreen devices only affect the cooling calculations and do not affect the
heating calculations.

(1) Assigned solar pro-  The currently assigned sunscreen device. Clicking the “Ed-

tection it"-button opens the respective dialog (3). The “No solar
protection”-button dismisses the currently assigned sun-
screen device.

(2) Available solar pro-  This list shows all of the sunscreen devices that are currently
tection used in this project.

(3) Edit In this dialog, the sunscreen device can be named and its
shading factor can be entered.
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Tor el wim e s = = E"""'"' H o ] (1) Assigned
= 1 I AT A

window overhang

Az shaer wwsbint rret e

(2) Available
window overhangs

(3) Edit

Figure 51:
Solar protection of transparent components: Settings for window overhang.

(1) Assigned solar pro-  The currently assigned window overhang. Clicking the “Ed-

tection it"-button opens the respective dialog (3). The “No window
overhang”-button dismisses the currently assigned window
overhang.

(2) Available solar pro-  This list shows all window overhangs that are currently used
tection in this project.

(3) Edit In this dialog, the window overhang can be named and its
geometry can be entered.

Please check the input in the “General” tab, as the shading factors of sun-
screen devices and window overhang are multiplied with these values to
determine the overall shading reduction factor for each transparent com-
ponent.
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6 HVAC-Devices
WUFI® Passive comes with a variety of HVAC-devices that can be included in
the building as described in chapter 4.5. The chapters 6.1 to 6.10 list these de-
vices and their necessary inputs. For some devices, general information can be
saved in the WUFI® Passive database. This is described in chapter 6.11.

6.1 Mechanical Ventilation

This chapter describes the user inputs for a mechanical ventilation device.

Nare

Mecharscal Versiatord (1) Nay (2) Database relevant data
e et A /,/,
HRVERV efictency |4 08s Qraantity
Elecric eficiency [Whm’] 0.y Humdity recovery eficiercy | 0
Egugped wath frost protection [\_f] HRVERV in conditioned space :7]
No summer bypaas fsature {summer versiation with HRVERY) O
Z1.R 1, Kichen 3] Deteost active =]
Z1.82 Bathroom = Temperature befow which defrost must be wsed ['C)
Z1.R3 Sower 2
21 R4 WC 0O Subsol beat exchanger efficisncy |}
(3) Ventilated Rooms (4) Remaining Parameters
Figure 52:
Settings for mechanical ventilation device.
(1) Name Name of the mechanical ventilation device.

(2) Database relevant Necessary inputs for the efficiency of the mechanical venti-
data lation device and the availability of frost protection.
Data that is entered in this section can also be assigned
from the WUFI® Passive database by clicking the respective
button and selecting the desired device in the database.
The imported data will overwrite already entered values.
Please refer to chapter 6.11 for further information.

(3) Ventilated Rooms Here, all rooms are listed that were defined in the “ Ventila-
tion/ Rooms”-dialog described in chapter 4.4.8. Select all
rooms that are ventilated by this mechanical ventilation de-
vice.

(4) Remaining Parame-  Additional parameters can be entered that describe the

ters guantity of the mechanical ventilation devices, humidity re-
covery, summer bypass and defrost. The subsoil heat ex-
changer efficiency can also be entered.
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6.2 Electric Heating/ DHW

No special user input is necessary for an direct electric heating/ DHW device.
Naming the device is possible.

6.3 Boiler

This chapter describes the user input for a boiler device. An input is possible for
boilers with four types of energy sources: Gas, oil, wood pellets and wood log.
The input varies depending on the energy source or boiler type: gas/ oil or
wood. However, the general structure for all boiler types is described by the

figure below:

Narw

Poter

Erevgy source bober tybe

age

(1) Name

(2) Type

Condermryg boder
Boder efficiency ot 30 load |]
Soler eicency & somnel oupst |

Jorer e retatn iemgeraise Tatiw 30 Lost ['C)

Lreroge Dodler herrpe atire o desigr
Zrernge doder \errperature of denigr

Avernge bodes tovpeaatae 3t design BCASC ['C)

Vixuiveyl hagtrg powes Bl

Swndhy hewt oo bosler ot Y0C §

v power) [

g7 DWW (shecae power) )

|

Hhar drereral e ebope

Sola bactor br azece bustry ||

(3) Database relevant data

Figure 53:

Settings for a boiler device.

(4) Remaining Parameters

(1) Name Name of the boiler device.

(2) Type Selecting the energy source or boiler type. Depending on
this selection, the necessary user inputs in (3) and (4) vary.

(3) Database relevant Necessary inputs including the boilers efficiency and charac-
data teristic temperature points. The input in this section varies
depending on the energy source or boiler type defined in

(2).

Data that is entered in this section can also be assigned
from the WUFI® Passive database by clicking the respective
button and selecting the desired device in the database.
The imported data will overwrite already entered values.
Please refer to chapter 6.11 for further information.
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(4) Remaining parame-
ters

This input includes the boilers location and supply situation.
A solar fraction for space heating can be defined here. The
input in this section varies depending on the energy source
or boiler type defined in (2).

This input is specific for each building, so no entries from
the database can be imported.

6.4 Combined Heat and Power (CHP)

No special user input is necessary for an CHP device. Naming the device is pos-

sible.

6.5 District Heating

This chapter describes the user input for a district heating device.

=
District Heating

(1) Name

Energy camer distact heat

Gas OGS 70% PHC

(2) Energy carrier

)

Paremeters

Raquared dats

Sciar fraction for space heating [-]
Utilization factor of heat transder staton |-]

Auxiliary energy (electnic power) W]

Dptional data (if not defined dafaul! value will be calculated)

(3) Parameters

Figure 54:

Settings for a district-heating-device.

(1) Name
(2) Energy carrier

(3) Parameters

Name of the district heating device.
Selection of the energy carrier for district heating.

Input of the solar fraction of space heating and the utiliza-

tion factor of the heat transfer station. In addition, the aux-
iliary energy can be specified, for example for an electronic
control system. If it's not entered, WUFI® Passive estimates

standard values.
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6.6 Heat Pump

This chapter describes the user input for a heat pump device. WUFI® Passive
supports two types of heat pump devices: Standard “Heat pumps” and “Com-

bined Heat Pumps”.
e (1) Name
Type
Farometers
Required data - |
Annual coefficient of performance (COP) [}
= e = ' (3) Parameters
Annual cocling COP |
Figure 55:

Settings for a heat pump device.

(1) Name Name of the heat pump device.

(2) Type Selecting the type of heat pump: The standard " Heat
pump” is described here, the input for a “Combined heat
pump” will be described on the next page.

(3) Parameters Input for annual heating and cooling COP and system per-
formance ratio of heat generator.
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(5) Measured values

Settings for a combined heat pump device.

(1) Name

(2) Type

(3) Database relevant
data

(4) Remaining parame-
ters

(5) Measured values

Name of the combined heat pump device.

Selecting the type of heat pump: The standard “Heat
pump” was described before, the input for a “Combined
heat pump” is described here.

Necessary inputs describing the characteristics of the com-
bined heat pump device.

Data that is entered in this section can also be assigned
from the WUFI® Passive database by clicking the respective
button and selecting the desired device in the database.
The imported data will overwrite already entered values.
Please refer to chapter 6.11 for further information.

Input concerning the annual cooling COP, the solar fraction
for space heating and the efficiency of SHX exhaust air mix-

ing.

Characteristic values for the capacity of the combined heat
pump device for heating, DHW and standby can be entered
here. This data can be taken from measured values from
laboratory tests.
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6.7 Solar Collector

This chapter describes the user input for a solar collector device.

Soter Cactir (1) Name
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\(3) Database relevant data

Figure 57:

\ (5) External heat gain calculation

Settings for a solar collector device.

(1) Name

(2) Type

(3) Database relevant
data

(4) Remaining parame-
ters

(5) External heat gain
calculation

Name of the solar collector device.

Selecting the collector type. WUFI® Passive supports vacu-
um tube and flat plate collectors.

Necessary inputs describing the specifications of the solar
collector. This data is provided by the manufacturer of the
solar collector. The auxiliary energy can be entered, for ex-
ample for the electronic control system. If it's not entered,
WUFI® Passive estimates standard values.

Data that is entered in this section can also be assigned
from the WUFI® Passive database by clicking the respective
button and selecting the desired device in the database.
The imported data will overwrite already entered values.
Please refer to chapter 6.11 for further information.

These values describe the geometry and orientation of the
solar collector. The usage priority and auxiliary energy us-
age can be defined. Also optional settings for shading of
the collector can be entered.

Data from an external heat gain calculation or from meas-
urements can be entered here.
However, this entry is optional and WUFI® Passive calculates
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these values internally if left blank.
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6.8 Water Storage

This chapter describes the user input for a water storage device.

(1) Name
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(4) Connected solar collector (5) Remaining parameters

Figure 58:

Settings for water-storage device.

(1) Name

(2) Input Options

(3) Database relevant
data

(4) Connected solar col-
lector

(5) Remaining parame-
ters

Name of the water storage device.

Data for water storage devices can be entered in three
ways:
= Specific total losses (per Kelvin temperature differ-
ence)
= Specific losses by standby part only (losses in
standby mode)
= Total losses (sum of all losses)

Necessary inputs including the storage capacity and specific
storage losses.

The inputs in this section vary depending on the input op-
tions defined in (2).

Data that is entered in this section can also be assigned
from the WUFI® Passive database by clicking the respective
button and selecting the desired device in the database.
The imported data will overwrite already entered values.
Please refer to chapter 6.11 for further information.

All available solar collector devices are listed here. Check
marking the box besides the solar collector connects it with
the water storage device.

The ambient conditions for water storage device are de-
fined here.

WUFI® Passive Manual

HVAC-Devices

Water Storage 104



6.9 Photovoltaics
This chapter describes the input for a photovoltaics device.

Name

[ (1) Name

Parsmelors

Recuires data

Photovoltaic / renewable energy (kWhia] (2) Requn'ed data
Orsite utikization [

Figure 59:
Settings for photovoltaics device.

(1) Name Name of the photovoltaics device.

(2) Required data Necessary inputs of the renewable energy created with
photovoltaics and the onsite utilization.

6.10 User-Defined

This device can be selected to input a user-defined HVAC-device that couldn’t
be described by the other devices. Depending on its usage type, defined in the
" System"-dialog (described in chapter 4.5.1), different inputs are required.
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6.11 Creating Database Entries for HVAC Devices

Some of the HVAC devices described in the previous chapters allow assigning
their settings from database entries:

* Mechanical ventilation unit
= Boiler
= Heat pump
= Solar collector
= \Water storage
Some predefined examples are saved in the database when installing the soft-

ware. Additional entries can be entered by the user. This chapter shows how to
do this.

Settings for HVAC devices that were created in a project can’t be saved in
the database. So, if you want to re-use settings for a HVAC device in an-
other project, you have to create it in the database first. Afterwards it can
be included in all of your projects.

Visit our WUFI®-Wiki (www.wufi-wiki.com) to learn more about the data-
base.

. HVAC-Devices
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First, open the database by clicking “Database” in the “Menu bar” and then
"HVAC devices":

File Input Options | Database | Help

& ¥ Scope Ii Matenals :
: Assemblies
= {3, Case 1 Windows
_} Localization A
i 8 &-"d"‘g Emission sources
ﬁ o Day profiles
2 e i
a2 Y HVAC device
\ +
) ir Climates
-6
-

Vertiston/ Rooms

Thomel hadana

Figure 60:
Open the WUFI® HVAC database.

Then, create a new entry by clicking the “New"-button (1). Existing database
entries can be copied and then modified with the “Copy/New"-button (2):

(1) New (2) Copy/New

- P i — -

T =
B e e S

LT S (S

Catalogues Available Devices Preview

Figure 61:
Structure of the WUFI® HVAC database.

After a new device was either created or copied, a new window opens, where
the device can be specified. First, name the device. Depending on the type of
HVAC device selected, additional data must be entered. The device can also be
assigned to user-defined catalogs of the database and a description can be
added. After all required information is entered, confirm it with the OK-button.

The device is now part of your personal database and can be used in future
projects.
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Figure 62:
Creating a new device for the WUFI® HVAC database.
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7 Importing geometry data

WUFI® Passive imports 3D geometries from other applications:

= SketchUp: A plugin for SketchUp allows defining zones and properties
of components directly in SketchUp. This geometry data is then trans-
ferred directly to WUFI® Plus.

= gbXML: With the gbXML-format, geometry data can be imported from
CAD-programs like Revit®.

71 SketchUp Plugin

WUFI® Passive imports 3D geometries from SketchUp by using a plugin.

The plugin has to be installed manually after the installation of WUFI® Passive
and requires an existing installation of SketchUp version 8 or higher. To install
the plugin, open “Menu Bar > Options > WUFlplus SketchUp plugin”, as de-
scribed in chapter 3.2.3. The following dialog appears:

SketchUp plugin | %

(V] Use plugin into SketchUp

SketchUp 8+ software must be installed on this computer to use this option. More info about
SketchUp can be found under:

http://www sketchup.com

Plugin file(s) must be put into SketchUp's "Plugins” subfolder.
To find the plugins directory:
Start SketchUp, choose menu item: Window/Ruby Console. (1)

SketchUp’s Ruby Console displays.
Type (or copy and paste) the following line and press ENTER.

Sketchup find_support_file("Plugins™)

Type (or copy and paste) the directory into the textbox below.

SketchUp’s “Plugins” subfolder :
C:\Program Files {x86)\SketchUp\Plugins ( 2 )

[ Find/Check SketchlUp's "Plugins” subfolder | [ stalpgn  |(3)

(V] Group components when importing from SketchUp

Figure 63:
Options for the WUFI® Passive SketchUp Plugin.
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Find SketchUp’s plugins subfolder as described in the dialog (1). Then enter the
path to SketchUp’s plugins subfolder in (2) and click “Install plugin” (3) to
complete the installation of the plugin. Afterwards it can be found in Sketch-
Up’s Menu Bar under “Plug-ins”, see figure below. This menu provides access
to three functions:

= Zones (1): Enter the number your buildings number of zones. Always
open the “Zones"-dialog and adjust the number of zones before set-
ting the properties of objects. Or, the number of zones must be altered
afterwards.

Due to a bug in SketchUp, the number of zones is not imported, if Sketch-
Up is started by double-clicking on a “.skp”-File. The properties of all ob-
jects are still saved correctly, but will only show up, if you enter the correct
number of zones.

This problem can be avoided by first starting SketchUp and open the
" skp"-File afterwards.

= Export geometry (2): Exports the current geometry directly to WUFI®
Passive. If WUFI® Passive is already running, the current geometry will
be overwritten, so be careful when using this function. If WUFI® Passive
isnt running, it will be prompted open when selecting this option.

= Save geometry (3): Saves the geometry as a .wps-file which can be im-
ported in WUFI® Passive through the “Building”-dialog, as described in
chapter 4.4. It's recommended to use this function instead of the direct
export (2).

[ Plug-ins | Hilfe
WUFIplus b | (1) Zones
: (2) Export geometry

(3) Save geometry

Figure 64:
Dialogs in SketchUp for the WUFI® Passive SketchUp Plugin.

The properties need to be defined for all objects which should be imported into
WUFI® Passive. This can be done by right-clicking on a surface (1) and setting
the properties (3), see figure below. A red arrow represents the normal vector,
which shows from the inner side of the object to its outer side (2). This helps to
check if its orientation is correct.
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Figure 65:
Setting the properties of an object in the WUFI® Passive SketchUp Plugin.

Always check your models after importing a SketchUp-geometry into WU-
FI® Passive to make sure that all parts are imported in the right way. Also,
always check the orientations of all of your components as described in
chapter 3.4.2.

Visit our WUFI®-Wiki (www.wufi-wiki.com) to learn more about this fea-
ture. A tutorial movie shows in detail how to import the 3D geometry of a
building from SketchUp to WUFI® Passive.
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7.2 gbXML-Import

gbXML-files can be imported with an external program, found in the “Tools" -
folder of the WUFI® Passive main installation folder. This folder is defined dur-
ing the installation process described in chapter 2.2. The external program is
called “gbXML_project_import.exe”. With this tool gbXML Project files can be
converted to WUFI® Passive XML project files which can be read from WUFI®
Passive. This chapter explains the import-process.

Always check your analytical gbXML Project model export via your CAD
software. If the analytical model is not well prepared, the tool can't import

a usable model.
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Figure 66:

External program for gbXML-import.

(1) Result screen

(2) Information
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General information about imported zones and compo-
nents

Information about data obtained from the gbXML Project
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translated to the WUFI® Passive Project

(3) Import options General settings concerning the import of the gbXML ge-

ometry, zone definition, and additional data. Further infor-
mation about these options is provided below the box.

(4) Load and Save Two functions are available:

options

=  “[oad gbXML": Choose the gbXML file you want to
use with WUFI® Plus.

= “Save WUFI® Plus XML Project”: Saves the loaded
gbXML Project with the defined import options, as
WUFI® Plus XML Project, openable in WUFI® Passive.

Some import options (2) are available:

Zone options:

“Import defined zones": Import the zones defined (in Revit the Export
Category should be set to MEP-spaces for the gbXML-Project export). If
you have set the Export Category to architecture rooms, you can import
different building stories as WUFI® Passive zones, or the building will
consist of only one zone.

“Import spaces as zones": Ignores zone definition in the gbXML-Project
(may not obtainable). All defined rooms or spaces are imported as sepa-
rate WUFI® Passive zones.

Component options:

You can “Group surfaces with same conditions” for a tidy project tree.
If you uncheck this option, each Surface of the building will become a
new WUFI® Passive component.

The import tool tries to get the construction information (assembly) of
each component. If you check “Add Assembly Name" the Name of the
construction will be added to the component Name.

Additional options:

WUFI® Passive Manual

“Import areas and volume”: The area and volume of each space is cal-
culated with the CAD software (Revit) and stored in gbXML. You can
import this information, or you can let WUFI® Passive calculate it, de-
pending on the building geometry data.

"Use gbXML IDs instead of names for labelling”: If no names for zones
or components is defined within the gbXML project, you can take the
IDs for labelling.
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gbXML-Import



Open WUFI® Passive xml project files

= Click on open in the WUFI® Passive “Menu Bar”, choose “XML Project
Files (*.xml)" as data type and search for the WUFI® Passive XML Project
file you have saved before with the Convert-Tool. Refer to chapter 3.2.1
for further information.

= Another option is found in the “Building”-entry of the “Project Tree".
There, choose “gbXML Import” and select and browse to the WUFI®
Passive XML Project file you have saved before with the Convert-Tool.
Refer to chapter 4.4.1 for further information.

. Importing geometry data
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8 Passive House Verification

Once all necessary data is input to WUFI® Passive a variety of reports including
the Passive House verification report can be accessed through the “Report: Da-
ta & Results”-tab in the “Case”-entry of the “Project Tree".

8.1 General Reports

After the calculation, the results for the whole building can be accessed
through the “Report: Data & Results”-Tab in the “Case”-dialog, see figure be-
low. WUFI® Passive comes with a variety of predefined reports:

WUFI® Passive Manual

Passive House verification: Creates the Passive House verification report.
Please refer to chapter 8.2 for further information.

Project Data: Information about the current project, as described in
chapter 4.1.

Climate: Information and visualization of the selected outdoor climate.

Passive house data: Summary of passive house data, mainly from the
“PH case” dialog, described in chapter 4.4.2.

Zones/ components: General information about all zones in the build-
ing. In addition, their internal loads and ventilation settings as well as
general information about their components are described.

Assemblies: Lists and visualizes all assemblies used in the building.

HVAC: Summarizes all HVAC systems including their devices and distri-
bution. The settings for each device are described, too.

Results: Sums up the main calculation results, like for example specific
heating demand or specific heat load.

User defined: A custom combination of the reports described above.
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(1) Report Tool Bar

(2) Preview |:
Category Residential
Status In planning
Budding type New construction &
Year of constructon
Dwelling units 1
Nurmber of ocouparts 2,6 {Verification)
Boundary conditions Building geometry
Clmane Standard Germany Enclosed valume: 270 '
Intemat heat gans: 21 wWm* Total area envelope
Interior tormperature 20 °C AV ratio 08 1m
Overheat termperature 26 °C Floor aren 92 nv
Certificate criteria: Default Standard 5
» {
—pe— *
Figure 67:

Report dialog.

(1) Report Tool Bar

Expand/ Shrink Win-
dow

Scope

View

| Page Setup
=i  Scope/ Sequence

#“f  Options

. Whole width

WUFI® Passive Manual

This tool bar allows you to select, modify, print and export
individual reports. The buttons in this tool bar are explained
below.

Expands the “Report Box”.

Switches through different types of reports.

Changes between two options:
= “Normal”: The standard report viewer in WUFI®
Plus.
= “Print layout” shows how the report will look,
when it’s printed.

Defines the page layout.
Only available if “View" is set to “Print Layout”.

If a “User defined"” report is selected it can be customized
with this button.

Settings for the appearance of the report.

Zooms on the whole width of the report in the Preview Box

(2).
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B Whole page Shows the whole page in the Preview Box (2).

Zoom in/ out Zooming in or out in the Preview Box (2).

Jy  Printall Prints the current report with the default printer.
Only available if “View" is set to “Print Layout”.

=  Printdialog Opens a standard Windows printer-dialog, where the print-
er and its properties can be selected.
Only available if “View" is set to “Print Layout”.

%]  Word Export Saves the report as an Microsoft Office (2007+) .docx-file.
A standard Windows save-dialog opens and the file can be
named. Only available if “View" is set to “Normal”.

(2) Preview Shows a preview of how the selected report will look.

. Passive House Verification
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8.2 Passive House Verification Report

WUFI® Passive creates an Passive House Verification report that sums up all rel-
evant user inputs and shows if the Passive House criteria is fulfilled or not. The
report can be accessed by clicking on the “Report: Data, results” tab in the
" Case"-entry of the “Project Tree", see figure below:
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The controls for the Passive House verification report are the same as for other
reports, so please refer to chapter 8.1 for further information.

The different sections of the Passive House Verification report are explained

in detail on our WUFI® Wiki.
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9

9.1

Hygrothermal building simulation

The major advantage of WUFI® Passive is the possibility to compare the results
of the static passive house calculation method with the dynamic hygrothermal
building simulation of WUFI® Plus. Please note that the simulation of WUFI® Plus
requires additional input data, especially for materials, which require data like
heat storage capacity and hygrothermal properties. This data can be taken from
the WUFI® database.

Once the certification criteria are met in the Passive House Verification scope,
the full hygrothermal building simulation of WUFI® Plus is available for this
building model. Switching between the calculation scopes is possible with the
respective dropdown menu in the “Tool Bar”, as described in chapter 3.3.
Please refer to the WUFI® Plus manual for detailed information on working with
hygrothermal simulations.

Data-transfer between the Calculation Modes

Most parts of the building can be transferred between the different calculation
modes of WUFI® Passive and WUFI® Plus:

= The structure of the “Project Tree” is transferred in most parts.

= The whole building geometry including simulated and attached zones,
visualized and not-visualized components and remaining elements is
transferred.

=  HVAC-systems and their devices are transferred. However, most of their
settings made in passive house verification mode cannot be transferred.

Limitations:

= A new outdoor climate has to be selected. This is necessary because the
passive house verification uses monthly climate data and the dynamic
hygrothermal simulations of WUFI® Plus need hourly climate data (or
even a higher resolution). These detailed climate files can either be se-
lected from the WUFI® Plus database, which comes with a huge variety
of worldwide climate locations, or external climate files can be import-
ed.

= WUFI® Plus can only calculate the 1D-heat and moisture transfer
through assemblies. This means, that inhomogeneous assemblies en-
tered in the passive house verification mode cannot be transferred to
the WUFI® Plus mode. However, these assemblies are simplified auto-
matically, so they remain compatible: Only the main layers, without
subdivisions are transferred.
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= Linear thermal bridges cannot be transferred. However, WUFI® Plus
supports dynamic calculations of 3D- and 2D-objects, which allows
modeling thermal bridges.

= Primary energy is not calculated in WUFI® Plus.

=  DHW is not calculated in WUFI® Plus.

. Hygrothermal building simulation
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10  DIN 4108-2 Thermal Protection/ Building Simulation

WUFI® Passive and WUFI® Plus come with a special calculation mode for simula-
tions used in context of the German thermal protection standard DIN 4108-2.

These simulations differ from

1

"usual” WUFI® Plus simulations as some user-

inputs are pre-allocated with default values and some calculation options can-
not be chosen, according to the assumptions made by the standard. After the
calculation a report is created which sums up the results. The most important
differences are:

WUFI® Passive Manual

Only thermal simulations.

Calculation time is predefined and can’t be changed.

For exterior climate data only three German Test-Reference-Years can
be chosen. These are representative for climate regions A, B and C de-

fined in the standard.

In the "Case”-Dialog and the “Zone"”-Dialog the building-category
must be specified as “Residential” or “Non-residential” .

The “Floor Area” must be entered in the “Zone”-dialog.

Calculation options in the “Numeric”-Tab of a component are preset
and can’t be changed.

“Internal Loads” are predefined and can’t be changed.
" Design Conditions"” are predefined and can’t be changed.
Predefined “Ventilation" profiles can be set according to the standard.

A special "DIN 4108-2 Verification”-Report is created after a simulation.
It can be accessed from the “Results”-Tab in the “Case”-Dialog. The
report sums up all necessary data according to the standard and evalu-
ates if the simulation results fulfill its criteria. This report includes the re-
sults of all simulated zones. The figure below shows an example of this
report.
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Figure 69:
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11 Example Case

This simple example provides a step by step guide on how to input and calcu-
late a case. Below are some details about the example building:

Residential building

= Location: Germany

= Dimensions: rectangular floor 12.0 m x 9.0 m, story height 2.5 m
= Unheated attic; roof inclination 40°; gable ends

= 4 windows with southern orientation, each 1.2 mx 1.5 m

= 1 door with northern orientation, 1.0 m x 2.0 m

» Internal loads from kitchen and bathroom devices

= No basement, slab on grade

» Heat-pump used for heating and DHW

= Mechanical ventilation. Ventilated rooms: Kitchen (air supply & ex-
haust), bathroom (exhaust), Shower (exhaust), WC (exhaust)

The figure below shows a visualization of the building.

Figure 70:
Example Case: View of the Example Building.
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Tutorial videos on our WUFI®-Wiki (www.wufi-wiki.com) show how this ex-
ample was created.

WUFI® Passive comes with a project file of this example. It can be found the
“Projects” folder of the main installation directory of WUFI® Passive.
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11.1  Step 01: Creating a new project

Create a new project by clicking the “New" button in the “Tool Bar”. Click on
“Case 1" and name your project, like in the figure below. Then, select the cer-
tificate criteria “Default Standard”. WUFI® Passive supports two certification

modes for Passive Houses, as explained in chapter 4.2.1.

W Sope Passivehouse verication

1. Case 1. Exanmpie Cone
3 Locsknton Cinate User defired

Figure 71:

= | Enghsh/S/Outer dimensions ugn data

Generd | Repat. Data 4 resuts|

Project/Case 1 Dxample Case

Narvel Exangle Case

Fanatd  Thes o 2 cxmpie Case for the WUFI Passive Marual

Catfcate crtena
| Defast Shandae

Example Case: Create a new project.
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11.2  Step 02: Defining climatic conditions

In this example, we use the standard-climate that is predefined in WUFI® Pas-
sive as it describes a reference climate for Germany. So, in the “Localization/
Climate"-dialog, select “Standard”:

£ Case 1. Example Project
;' % ww Sandard Gemany ; ;’5 — =)
"Qg;;‘;"‘““”‘ Name Rederence cmate Gemary (DI 4108.6)
A ﬁ Visusized components Parmmeters
;} :‘:rmm Lattude (] 513
ﬁ Vertiston/Rooms Longitude ('] 84
bic.;ed":-:m Albtude weathes stabon [m) 112
£ Remaning " Altitude building m{ n
Q;yam Daily temparsture swng suerener [K] "7
Average wind speec [mis] -
Gound
Ground thermal conductivity [Wimk] 2
Ground heat capscity [Jikg] 1000
Ground density [kg'm'] 2000
Depth below grade of grounawater ] 3
Flow rate of groundwater [m/d] 0.05
‘eobons
Figure 72:

Example Case: Define climatic conditions

In the “Climate"-Tab, all climatic values can be observed:
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Data: Standard Germarry

Heating = Heating = Cooling

Specification Jan. Feb. March April May June July Aug. Sept. Qct. Now. Dec. e V.2 westher

Temperature [*C]

Ambient -1.3 06 41 95 129 157 18 183 144 9.1 47 13 -10563  |-1,243 24
Dew point”

Shky* -10.3 -84 -43 05 39 67 9 93 54 0.1 -43 17

Ground®

Solar radiation [k\whim?Manth] Solar radiation [wim?]
Nerth 10416 (15456 |25296 (4608 (60264 (7128 (744 52,08 (3456 24552 (1296 744 10 ) 100
East 186 24864 30432 |30 97464 108 116,064 3556 (648 3794 2006 1116 |30 5 180
South 41664 40332 5352 (9864 |BBS36 936 10044 |33328 (328 60264 (3383 24552 |30 10 200
\West 186 24864 39432 |30 97464 108 116,064 (8556 |64.8 37944 2006 (1116 |36 ] 180
Global 24552 34544 61008 |1368 (156984 18432 18372 (133176 572 55,8 2308 16368 |40 10 330

* Optional input (Dew point: no estimation possible, for missing data sensible cooling cannot be calculated, Sky/Ground: if not defined, temperatures will be estimated)
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Figure 73:

Example Case: Climate-Tab.

As the building is located in Germany, we have to use the German Primary En-
ergy Factors. They can be selected in the “Primary energy/ CO2-factor"”-Tab:

Locakzation | Qenate Primasy energy/CO24actor

Standard USA
Sandard tay
NEME sar dained

A AT 133008

ol 11 310
Natural Gas 1 30
LPG 11 270
Hard Coal 1.1 &40
Wood 02 50

Blectricity Mix 24 630
Blectricity from photovoltaics 07 250
Hard Coal CGS 70% CHP 08 240
Hard Coal CGS 35% CHP 1.1 320
Haed Coal HS 0% CHP 15 410
Gas CGS 70% CHP 07 -70
Gas CGS 35% CHP 11 130
Gas HS 0% CHF 15 20
Oil CGS 70% CHP 08 100
Oil CGS 38% CHP iR 250
Oil HS 0% CHP 15 410

Figure 74:

Example Case: Set Primary Energy & CO,-Factors.
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11.3

Step 03: Creating the building geometry

In this example case we use the “Building Wizard" to create the geometry of
our building. This helpful tool can be opened from the “Building” entry in the
" Project Tree”. The "Building Wizard" is one way to create a building geometry
in WUFI® Passive. Please refer to chapter 4.4.1 to learn about the other options.

Some of the presets in the “Building Wizard" suit the dimensions of our build-
ing, so only the highlighted inputs in the figure below must be changed:

Dimensions: rectangular floor 12.0 m x 9.0 m, story height 2.5 m
Unheated attic; roof inclination 40°; gable ends
No cellar, slab on grade

Main facade orientation: South

»p Building Wizard =<3

Main section Roof Bottom

i /\

! ——i - 1

main facade
Dimensions Roof geometry “L-,::-':".r.
a1 (m] 12 b1 fm) 05
d2 [m] Roof inclination ['] 40
Storey hesght [m) 25 [ Gable ends ]
First ficor height m] 25 Roof offset [m) 08
Number of storeys 1
Orientation of main facade
Type defintion N | Geoup componerts

¢! Dwide into storeys

Figure 75:
Example Case: Creating building geometry with the “Building Wizard" .
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After all necessary information is entered confirm with the “OK"” button. The
building is now automatically created. All relevant zones and components ap-
pear in the “Project Tree” and an interactive 3D visualization is shown in the
“Visualization Box" in the lower left corner of WUFI® Passive. Working with the
“Visualization Box" is explained in detail in chapter 3.4.

. Example Case
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11.4 Step 04: Adding windows and an external door

In our example building four windows are in the southern wall and one exterior
door is in the northern wall.

11.4.1 Windows

In this step, four windows are added to into the southern wall of the example
building. First, find the southern wall by clicking the “Orientation” button (1).
To create the windows, select the respective wall in the “Visualization Box”,
check its normal vector as described in chapter 3.4.2 and then click the “Win-
dows/ Openings” button (2):

v Bl

o (D

&

RAN
N

Figure 76:
Example Case Step 04: Opening the “Windows/ Openings”-dialog from the
“Visualization Box".

The “Component openings” dialog opens. First, check the direction of the view
of the component (1), from inside or outside, to ensure that the entered win-
dow appears in the desired place. The view direction can be switched with the
“Change View"-button (3). In this example, we use the view from outside.
Next, click the “New"-button (2) to add the type (4), position (5) and size (6) of

. Example Case
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the window in this wall. Confirm your input with the “OK”-button and the
new window is inserted in the wall.

Oprerung B
Tyve
fetange -l §(4)
- |
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e P-‘ 09 (5)
Whdth m] 12
ne-yg-.n; 15 (6)
T

Figure 77:
Example Case Step 04: Adding a window.

Now, the three remaining windows must be added. Instead of entering the ex-
act positions of each window, we use the “New/ Copy Move" function to copy
the existing window three times: Select the created window (1) and click the
“New/ Copy Move” button (2). Enter the distance between the windows (3),
select the number of inserted windows (4) and confirm your input with the
“OK" button.

. Example Case
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Figure 78:
Example Case Step 04: Copying the existing window.

Now, all windows in the southern wall are created. Close the “Component
openings” dialog with “OK” and the windows appear both in the “Visualiza-
tion Box" and the “Project Tree".

11.4.2 Exterior door

Exterior doors are added in the same way as windows. Rotate the view of the
visualization box to the northern wall, check the normal vector and orientation
and insert an opening with the measurements shown in the figure below:

. Example Case
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| Component opetings (view from outiide)
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Figure 79:
Example Case Step 04: Inserting the exterior door.

Doing this, our door was added just like the windows before: As a transparent
component. When the exterior door should be an opague component instead,
this must be specified in the “Properties” of the component. Right click on the
exterior door in the “Visualization Box", open the “Properties” and switch its
type from “transparent” to “opaque”.

---- Jume | Semduted corw

Ot sede | Cugwr e

Figure 80:
Example Case Step 04: Defining the exterior door as an opaque component.
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11.5 Step 05: General Passive House settings

General settings must be defined for the Passive house verification of the
ing. Click on the “PH case” entry in the " Project Tree":
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Example Case Step 05: General Passive House settings.

Our example building is a residential building, and the default values fit our
needs. So, no further user input is necessary here.
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Now, the building’s natural ventilation needs to be defined. Switch to the “Ad-
ditional data"-tab. In our simple example we stick to the preset values whenev-
er possible. However, the ACH 50 value and the net air volume for the pressur-
ization test must always be entered (Usually, the net air volume will be a de-
tailed calculation. In our example we use an approximation).

Infiltration (ACH 50) [1/h] 0.40
Net air volume for pressurization test [m?3] 230.00

Addtional parametens

Reguired dats

Preferred minimum indoor temperature for night ventilation ['C] 20

Overheating temperature threshold ['C] i

Fresh air per person [m*/h) 30.5603

Tap openings per person and day [-] 3

Tap openings utilization days per year [days/a] 388

Input infiltration ACH 50

Infiltration (ACH 50) [1/h] 04

Net air volume for press. test [m?] 230

Type of ventitabion system Balanced PH ventilabion

Max. humidity ratio (if dehumidification) [g'g] 12

Building wind exposure Several sides exposed - moderate screening

\Wind screening coefficient (e) [-] 0.07

Wind exposure factor (1) |- 15

\Wind shield factor |-] 0.05

Optonal data (if not defined default value will be calculated)

DHW consumption (60°C) per person per day [Lir/Person/day]

Average cold water temperature of the supply ['C)

Mechanical room temperature ['C] 20

Figure 82:

Example Case Step 05: Natural ventilation settings.
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The last tab in the PH Case branch is for the foundation interface. Switch to the
respective tab. We only have one type of foundation interface in our building,
so there is no need to insert more in the list on the top of the menu (1). Now,
define the type of foundation interface as: “Slab on grade” (2). The floor slab
area should be calculated “from visualized geometry” (3). The U-value shall be
0.21 W/m2K (4) and the floor slab perimeter is 42.0 m (2 * 12.0 m + 2 * 9.0
m). The additional parameters describe the perimeter insulation, and should
remain at their default values (5).

| General | Addtional data | Foundation ntediace

Foundation interfaces

[1

(1)

I_]New

Settings Foundation interface 1

4 Delete

5t | Usesdefned

Type | Slab on grade

(2)

Parameten

Specificabion
Floor slab area |m7]
U-Value of slab on grade [Win?K]
Floor stab perimeter (P) [m)]

Setting

From visualized geometry
User defined
User defined

Addtional paramaters

Position of the penmeter insulation
Perimeter insulation width/depth [m)]
Thickness of perimeter insulation [m]
Conductivity perimetar insulation [WmkK]

Phase shift months [months]
Harmonic fraction [WK]

Optional data (if not definad default value will be calculated)

Not defined
1

0.05

0.1 (5)

Figure 83:

Example Case Step 05: Foundation interface.
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11.6  Step 06: Zonal settings

Select “Zone 1: Simulated Zone" in the “Project Tree”. The gross volume (12.0
m*9.0m * 2.5 m =270 m3) and the interior conditioned floor area (estimat-
ed: 92.0 m?) must be entered here (1). Also, switch the settings for the specific
heat capacity to “Massive” (2).
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Figure 84:
Example Case Step 06: Zonal settings.

A tutorial video on our WUFI® Wiki shows how the interior conditioned
floor area is calculated correctly.
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11.7  Step 07: Defining the visualized components

The example building consists of five visualized components that enclose the
calculated zone: Floor slab, ceiling, exterior walls, windows and an exterior

door. Here, we define the assemblies and additional parameters of these three
components.

11.7.1 Floor Slab

We will start with the floor slab. Select the component in the “Project Tree” (1)
and its general information is shown. Enter a descriptive name (2) and check if
the type and the climates assigned to the inner and outer sides (3) are correct.

The name of the component also appears in the “Project Tree" to facilitate
navigation in the project.

B e
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Figure 85:
Example Case Step 07: General settings for the floor slab.

Next, the assembly of the component needs to be defined, so switch to the

“Assembly” tab. There, click the “Edit” button and the "Edit assembly” win-
dow opens.

(1)
p—) ey [P (2)

Figure 86:
Example Case Step 07: Open the “Edit assembly” window.

. Example Case
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(2) =

Figure 87:
Example Case Step 07: Editing the assembly of the bottom plate.

At first, name the assembly, in this case “Bottom Plate” (1). Each assembly is
built from different material layers. The construction of the exemplary bottom
plate is summarized in this table, starting from outside to inside:

Nr. Material (as named in WUFI® Database) Thickness [m]
1 XPS Surface Skin (heat cond.: 0,03 W/mK) 0,010

2 XPS Core (heat cond.: 0,03 W/mK) 0,220

3 XPS Surface Skin (heat cond.: 0,03 W/mK) 0,010

4 PE-Membrane 0,2 mm (sd = 87 m) 0,001

5 Concrete, w/c=0,5 0,200

Click the "New"-button (2) to add a new material layer. The “Material Data-
base” will open. Search for “XPS Surface Skin" and add this material to the as-
sembly by clicking the “Apply”-button:

. Example Case
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Figure 88:
Example Case Step 07: Select a material from the WUFI® database.

The material now appears in the “Edit assembly”-window. Check, if the thick-
ness is entered correct and make adjustments when necessary. Add all other
material layers in the same way. When finished, the assembly should look like
this:

Voo thham

Figure 89:
Example Case Step 07: Assembly for the bottom plate.

Click the "OK"-button and the assembly is assigned to the component.

. Example Case
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The heat transfer resistance on the surfaces can be adjusted in the “Surface”
tab. Check, if the automatically detected values are correct:

Rse Im¥X/W] 0
Rs m¥/W] 017

Figure 90:
Example Case Step 07: Heat transfer resistance for the floor slab.
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11.7.2 Ceiling

Now enter the assembly for the ceiling. Select the corresponding component in
the “Project Tree” and proceed like before: Name the component, check the
general settings and create a custom assembly with the “Edit assembly” win-
dow. The construction for the ceiling can be found in the table below:

Nr. Material (as named in WUFI® Database) Thickness [m]
1 Mineral Wool (heat cond.: 0,04 W/mK) 0,300
2 Concrete, w/c=0,5 0,200

In the end, the assembly should look like this:

Figure 91:
Example Case Step 07: Assembly for the ceiling.
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11.7.3 Exterior Walls

The assembly for the exterior walls are more complex as these have two inho-
mogeneous layers (Nr. 3 & 5):

Nr. Material (as named in WUFI® Database) Thickness [m]
1 Cement lime plaster 0.020

2 Wood-Fibre Board 0,060

3a Mineral Wool (heat cond.: 0,04 W/mK) 0,240

3b Spruce, longitudinal 0,240

4 Oriented Strand Board (density 615 kg/m3) 0,018

5a Mineral Wool (heat cond.: 0,04 W/mK) 0,080

5b Spruce, longitudinal 0,080

6 Gypsumboard, interior 0,030

First, name the component and check its general settings. Afterwards, open the
"“Edit assembly” window to create the assembly. Entering inhomogeneous as-
semblies is more complex than entering homogeneous assemblies. At least 5
steps are necessary:

1.

6.

Define all main layers of the assembly.

Identify the layers with exchange materials.

Load the exchange materials from the WUFI® database

To create different sections in a layer, WUFI® Passive uses subdivisions.
Enter the subdivisions (horizontal and/or vertical) for a layer with an ex-

change material

Assign the exchange materials to the corresponding subdivisions by

clicking in the “2D View" window.

Repeat steps 4 and 5 for all layers with exchange materials.

Now, we apply these steps to our exterior wall.

First, define all main layers (Nr. 1, 2, 3a, 4, 5a & 6) the same way as with the
floor slab and the ceiling:

WUFI® Passive Manual

Example Case
o 143

Step 07: Defining the visualized components




Figure 92:
Example Case Step 07: Main layers of the inhomogeneous exterior wall com-
ponent.

Second, identify the inhomogeneous layers: In this case, these are the two min-
eral wool layers (Nr. 3 & 5).

Third, load the exchange materials: For both layers the material “Spruce, longi-
tudinal” is used as an exchange material. Add this material to the respective list
with the “Add" button, which opens the WUFI® Material Database.

ll Spruce, longitudinal

Figure 93:
Example Case Step 07: Add the exchange material for the wood framing.

Fourth, divide the first mineral wool layer into two parts: A vertical wooden
beam (10 cm) and mineral wool insulation between the beams (55 cm). To cre-
ate different sections in a layer, WUFI® Passive uses “subdivisions”. In this ex-
ample, two horizontal subdivisions are necessary: One with 10 cm and one
with 55 cm. Select layer Nr. 3 (1) and enter the measurements in the subdivi-
sions-list (2). The “2D View" (3) visualizes the current layer and shows the sub-
divisions.
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Figure 94:
Example Case Step 07: Enter the dimensions of the subdivision.

In the fifth step, we need to assign the new subdivision as the wood framing:
Click on the exchange material “Spruce, longitudinal” (1) and afterwards click
on the desired subdivision in the “2D View"” (2). The materials are then ex-
changed. The “3D Visualization” on the right side (3) helps to check if the sub-
divisions were entered correctly.

(1)

(2)

Figure 95:
Example Case Step 07: Insert the exchange material.
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Now proceed like this to enter the subdivisions for layer Nr. 5: Mineral wool
panels (36 cm) between horizontal framing (4 cm):

Ackd D

Figure 96:
Example Case Step 07: Subdivisions for layer Nr. 5.

When complete, the assembly for the exterior walls should look like this:

Figure 97:
Example Case Step 07: Inhomogeneous assembly for exterior walls.
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A tutorial video on our WUFI® Wiki shows how the inhomogeneous assem-
blies can be entered in WUFI® Passive.

The last settings for the exterior walls are for the surface. Switch to the corre-
sponding tab. Check if the default setting for the heat transfer resistance was
entered correctly. Then, change the absorption/ emission coefficients to the
preset values of “Stucco, normal bright”:

TG-nui‘] Assombly | Sufece |

Heat tranefer resistance
Accandeg to componert type v
Rea jm¥/W] 004
Ral m¥/W] 013
Absoption/E 1 sudace)
Stucco, nonmal bight ~|

Shoat wave radiation absomption [] 0.4
Long wave emissvity | 0.9

Raduction factor constant shading |} 1
(1 =no shading, 0 =total shadng)

Figure 98:
Example Case Step 07: Adjust the surface settings for the exterior walls.
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11.7.4 Windows

Proceed like before: Name the component and check its general settings. Af-
terwards switch to the “Window parameters” tab. In this example, we load the
window parameters from the WUFI® Database which can be opened by clicking
on "Select from database”, shown below:

|| Ganeral | Window parameters | Sotar protection

Nare Uw [WorrdK] Sedect from Edt

] New

I nsent

Figure 99:
Example Case Step 07: Select window parameters from the WUFI® Database.

The “Search pattern”-box ate the top of the database allows searching for spe-
cific windows. Type in “Example 2" (1), select the respective database entry (2)
and press the “Apply” button (3) to select this window.
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3 ———— .
kn.u!‘u - | J New daCopy/New FEM  J Dalete | Seanch pattess Erample 2 Find Do |
= ‘u

£ Penirve Mouae renae US Vave . o factor S
~ § Fournolw BP osachen Geerary W) et et adey
B ASHRAE
|- Fuas
|~ Openstie
- Py (2)
" .
mumuhnfm-——m-m-&-t-- gt be dfwerd b ot desenrn 7
1 Fastor for esnating SHGC e Soler Eneny Traremtaree = 088
(3) |&_.~_q_1| [ oo |
Figure 100:

Example Case Step 07: Opening the “Windows/ Openings”-dialog from the
"Visualization Box".

In this tutorial, no solar protection is added. The general parameters for solar
protection calculation will remain at their default values.
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11.7.5 Exterior Door

Select the exterior door in the “Project Tree”. Name it (1), check the general
settings (2) and checkmark the “Exterior door” box (3).

General | Assembly | Suface

J— (1)

Type/Attachment
Type Opaque
Inner side Zone 1: Simulated zone (2)
Outer side Outer nir

Data

Ares [oF] 2

Inclination [ %0

Onentation N (100 %)
Pacameters

Rsi [m*K'W] 0,13
Rse [m*KW] 0,04
Thermal resistance (homogenous) [m*K'W]

U (Win’K]

(3)

Figure 101:
Example Case Step 07: General settings for the exterior door.

Create this assembly:

Homogenous layers
Thermal resistance: 1 m*KAV
Heattransfer coefficient( U-value): 0,85 W/m*K

Thickness: 0,04 m

Material/Layer P c A Thickness
N. (from outside to inside) ko/mi | WkoK] | [WimK] [m} | Color
1 |EPS (heat cond.: 0.04 W/mK - density: 30kg/m*) 30 1500 0,04 0,04
Figure 102:

Example Case Step 07: Assembly for the exterior door.

Check if the surface settings are entered correctly. All settings should remain at
their default values in this example.
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11.8 Step 08: Setting internal loads and occupancy schedule

The next step is the implementation of inner loads. Click on the "Internal
Loads/Occupancy" branch in the “Project Tree” and add the following devices
with the given settings into the list:

Device Quantity | Energy demand | Additional info

Kitchen dishwasher 1 1.10 kWh/Use DHW connection

Kitchen fridge/ freeze 1 120 kWh/d

combo

Kitchen cooktop 1 0.22 kWh/Use | Cooking with electricity

Laundry — washer 1 110 KWh/Use DHW connection; Utilization fac-
tor 1.00

Laundry — dryer 1 110 kWh/Use Condensation dryer; Remaining

dampness 0.6

New devices can be added with the “New" button (1). The settings for a device
can be entered in the “Additional data” section (2). When complete, the inter-
nal loads should look like this:

Humidity soueces [pnth]

-

Set standond dataset

Reference o
DeviceEnd use Quantity condbcned Addtional info
uanity space (1)

i-m.»o.- @shaasher PH case scoupants 3 vl DH" coreacthion l_] Newa ]
Kitchen fridgefreeze combo P case Units 1 5 £ Delete
Kitchen cockiop P¥ case ccoupants 26 vl Cooking with electricity 12 Copy
Laundry « washes PH case ccoupants 28 ) DHW coseecbon, Utilgabion factor 1 2 Inzert
Laundry - Srywr PH case occcupants 5 E] Condensation dryer; Remaming damgress {  New/Insert

after -

Chonce
Energy demand (norm) 'wh/Use]

Comment

DHW connecton

(2)

Figure 103:
Example Case Step 08
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11.9

Step 09: Ventilation settings

Select the " Ventilation/ Rooms” branch in the “Project Tree”. The " Utilization
Pattern” tab shows up first. In this tab, different utilization patterns are de-
fined. The will be assigned to the rooms of the building later. To simplify this
example, only one utilization pattern is defined and then used for every room.

Click on the "New" button (1) to create a new utilization pattern. In this exam-
ple, we define the operation days and weeks so that it covers the whole year
(2). Finally, enter the daily operation schedule (3) as shown in the figure below:

Wiization pattem | Room vertiation | Summer ventiation | Exhaust vertiaton
Operating days Operating weeks
Name per week per year
{dweek] fweek/a] ( 1)
[Eampie 7 52 T new |
( 2 ) & Delete
42 Copy
1A Insert
New/Insert:
‘ after v
Supply air due 10 persons  [m/h) /]
Total extract air demand [mP/h] 0
Volumetnc requstement [m*/h] 837
Design air flow rate [m*/h]
Average an flow rate [mih] 0
Average mir change rate [1/h] 0
Addtionsl deta. xample
Danty Fracbon
Specification :?m o’;“ﬂc’g'
)} H
Madimum 0 1 ( 3 )
Standacd 3 0
Basic 21 05
Minimum 0 o
Figure 104:

Example Case Step 09: Ventilation settings — Utilization pattern.
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In the next step, the ventilation rates for each room will be defined. Switch to
the “Rooms ventilation” tab. In this example, we add a kitchen, bathroom and
living room. Add those rooms with the “New" button in the Rooms list (1).
Now, assign the previously defined utilization pattern to each room (2). In addi-
tion, you can define the geometry of each room in the “Additional data” sec-
tion (3). It is used to calculate the average air change rate for each room, which
is only an informative value. The room geometries are summarized in the table
below. Enter the supply and exhaust air volume flow rates as shown in the fig-
ure below (4):

Design volume flow rate [oi/h]  Aversge volume Bow rate jah]  Aversge air

Xea [m]
Clear room hesght ]

25

Figure 105:
Example Case Step 09: Ventilation settings — Rooms

Room Unlization
Name Gasstity charge rate
type Pl supply air exhaust ar supply st exhaust air [} (1)
Kischen Kitchen Paten | Exrgle 40 (4) 20 ns 103 0.2
Baghecom Bathroom Pattern ' Examgle 0 ey ¢ 215 057 4 Delete
Living Room User defined [ﬁyﬁ 30 %5 15,1 o5 |
(2
(3) | il 2
5 Os. Uving Floon % % 433 4833 0.2%
Design yolume flow rate imteczonal [moh]
Sandard dataset

Kitchen Bathroom Living Room
Area [m2] 12.00 15.00 20.00
Clear room height [m] 2.50 2.50 2.50
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Now, switch to the “Summer ventilation” tab. Enter the necessary data (1) as in
the figure below:

Summer vertitabon
Summer HRVhurmdity recovery None
ACH via mechamical ventilabion exhaust air [1/h] 0 (1)
Specific power consumption [Whim'] 0

H via natural ventilation (day) [1h] 0,4455 |
Addiional ventiatree cooling (aptional data)
ACH via mechanical ventilation [1/h]

Mechanical automatic controlied ventilabon [1/h] (2)
Specific power consumption [Whinv]

Automatic control system via Temperature difierence
ACH via natural ventilation (night) [1/h)

Figure 106:
Example Case Step 09: Ventilation settings — Summer ventilation.

To calculate the air exchange rate due to daily window ventilation and infiltra-
tion, we use the internal calculator in WUFI® Passive. It can be opened by click-

ing on the calculator symbol E] (2). In the calculator, enter the values shown
in the figure below. We assume, that the windows are opened during one hour
per day (1/24 ~ 0.04). The temperature difference between indoor and outdoor
and the average wind speed are set to recommended values for daily ventila-
tion. The window geometries are taken from the four windows we added in
Step 04.
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Calculator summer ventilation, day

Zone net volume: 230 m*
Calculator
Column relevant for calculation
Fraction of opening duration [-]
Temperature difference interior - exterior [K]
Wind velocity [mis]
Window group 1
Tilting windows
Count
Clear width [m]
Clear height [m]
Opening width [m]
Nindow group 2
Tilting windows
Count
Clear width [m]
Clear height [m]
Opening width [m]
Difference in height to window group 1 [m]
Contribution to air change rate [1/h]
Total air change rate: 0.4455 1/h

|

Figure 107:

Example Case Step 09: Ventilation settings — Calculator summer ventilation

The ACH via mechanical ventilation in summer should be equal to the winter
ventilation ACH, which is can be seen with the utilization pattern under “Aver-
age air change rate [1/h]". No additional ventilative cooling devices are used, so

we enter no data for the remaining inputs.

No exhaust ventilation devices are used in this example, so no user input is nec-
essary in the “Exhaust Ventilation” tab.

The ventilation input in this dialog is finished. However, we still need to define
a mechanical ventilation device in the HVAC system which is able to facilitate

these ventilation settings. This will be done in Step 12.
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11.10 Step 10: Thermal bridges

Thermal bridges must be listed in this dialog. To simplify our example building,
we assume that only one exists. To add it, click on the "Thermal bridges"
branch in the “Project Tree” and then on the "New" button on the right side.
The thermal bridge has a linear thermal transmittance of 0,03 W/mK and is 42
meters long. This is a wall to roof thermal bridge, so the attachment is “Ambi-

ent”.
1& Presecy
1} Cose 1
£ Suidey g Nerve Susstvires ‘archre
Q FH cae :Q.-'n'r\ll Fexiren L] )
Saenpley Thetndd Endge am a et
A Duletx
A Cogy
A It
1 Corgonent & Btwrer Door Neiiaart
i N veustond congore Ty
&5 riersd Loae. Qooparcy ofes |
: =
o Riscred oo
A ached Joow | Urbeated 3¢
19 Vil corpirets
£ -z;-‘\-c( ‘
b 0 ilond ceopirs e
1§ Compaent2
8 Srtees
Figure 108:
Example Case Step 10: Input a thermal bridge.
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11.11 Step 11: Connection with attached zone

To simplify this example, the attic is unheated and non-ventilated. Only the
temperature difference reduction factor must be entered. Set this value to
0.75:

Yo |
5 Case 1. Examole Cose Pt rtormamar

Locstzaton. Clete  Sandard Germany Nome Urheated ane

= Q““un Passvhouse Renderte Trpe Atached sore

1 Zore 1 Semudated one Type of stmched zore Urheated wic

2 Visuskzed comporents
- Componert 1, Botiom plate | Aaciional dsta |
= Corponert 2. Coleg | [T eroeratire dflersnce requcton facrar | (5] 1
[ Cospenert J Exerer Wok

I:. )fswml um-anxl

£ Corponent 1
|, Componert 2
W Mot visusired camporeres
1 Remarang cenents
f Compenert 1
; ) Compenere 2
& Srteme

Figure 109:
Example Case Step 11: Connection with unheated attic.
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11.12 Step 12: Including HVAC

Now, the HVAC system is added to our building. It consists of a heat pump,
which is used for heating and DHW, and continuous mechanical ventilation.

11.12.1 Creating a HVAC system and its devices

Select the “Systems” branch in the “Project Tree” (1), create a new system
with the “New” button (2) and select an “User defined (ideal system)” HVAC
system (3).

§ Locatraton Omate Surclect Gemwry [ Syvmn

I T -] |

A Deets

(3)

2 vient

Mese Traart:

e -

Figure 110:
Example Case Step 12: Creating a HVAC system.

Now that the system is created, its devices and their usage must be defined. To
do this, click on the created system in the “Project Tree” (1). Add two devices
with the “New"” button (2) and define their types as “Heat pump” and “Me-
chanical ventilation” (3). Now, the usage of the devices must be assigned. To
do this, select the appropriate checkboxes in the devices list (4). The heat pump
should be used for “Space heating” and “DHW". Mechanical ventilation devic-
es are always predefined with the usage type “Space ventilation”.
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Figure 111:

Narra
Do Trgemat
Used for
Nr T Spece Seace Space
e 0 jge]
TL_1 % cvire
beatng / DHW (4) <2 Copy
heat and power CHP) &hmw
Larnd -
colector
Cop]Noter womge
defrec L 0
(3)

Example Case Step 12: Include HVAC devices and assign their usage.
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11.12.2 Distribution
The distribution has to be defined for hydronic heating, DHW and ventilation.

For hydronic heating, a design flow temperature of 35°C is used. The length of
distribution pipes shall be 12 m and the heat loss coefficient is assumed to be
0.13 W/mK. The design system heat load is left empty. WUFI® Passive will use
the calculated heating load of the building if left blank.

Heuting detributior

Specification Warm region Cold region 1 Cold region 2
Design flow temperature [*C) 35
Length of distribution pipes [m] 12
Heat loss coefficient per meter pipe [WmiG 0.13

Temperature of the room the pipes pass through ['C]
Design system heating load [kW]
Flow temperature controlled

O
O
O

* Optional Input
Figure 112:
Example Case Step 12: Distribution of hydronic heating

Switch to the DHW tab. For DHW, a design flow temperature of 55°C is used.
The length of the circulation pipes is 20 m and the heat loss coefficient is as-
sumed to 0.15 W/mK. The Daily running hours of the circulation shall be 10 h,
an average value for a single family dwelling. The length of individual pipes is
12 m and the exterior pipe diameter is 25.4 mm.

Genera [ Dtbton |

DHW detributior
Specification \Warm region Cold region 1 Cold region 2

Irculabion pipes

Design flow temperature ['C] 55
Length of circulation pipes [m] 20
Heat loss coefficient per meter pipe [WmK) 0,15
Temperature of the room the pipes pass through ['C)

Daily runming hours cof the circulation (hj 10

ndwvidunl pipes

Length of individusl pipes [m)] 12
| Exterior pipe diarneter [mm] 254

* Optional nput
Figure 113:

Example Case Step 12: Distribution of DHW
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The ventilation tab requires the input of both exhaust and supply ducts and
they both have to be defined. To add these ducts click the "New" button (1)
twice and define a exhaust and a supply duct (2). The duct shape of both is
"Round" (3) and the supply duct length is 1 meter while the exhaust duct
length is 3 meters (4). Both ducts then need to be assigned to a ventilation unit
(5). This is the mechanical ventilation device we created previously. Next, define
the duct width (160 mm), insulation thickness (60 mm) and thermal conductivi-
ty (0.04 W/mK) in the “Additional data” section (6) for both the exhaust and

supply duct.
f= "
(o o]
oo heatng | 0w [Vertiston | Suppove devie / asry ey
Name Duct type Duct shape Guantity 0“1‘:;9*
Supply Supply / outdoor air duct | Round 1 1 |_J Newl (1)
IEXhB‘J!'- Extract | Exhaust air duct | Round 1 3 | 4 Delete
(2) (3) (8) (2w
O Insert
_New/Insert:
after |
I Addtional data. Duct 2 Exhaust Aasigned ventiation u Duct 2 Bhau
Duct diameter, nomsnal width [mm] (16504 V.1 2] (5)
Insulaton theckness [mm)] &0
Thermal conductivity [Wimk] 00
s reflective O (6)
Figure 114:

Example Case Step 12: Distribution of ventilation.

For the supportive devices/ auxiliary energy, default values will be used so, no
user input is necessary in this tab.
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11.12.3 Heat Pump

Now, the settings for the heat pump device must be entered. Select the heat
pump device in the “Project Tree” (1). Switch its type to “Heat pump” (2). Two
parameters must be entered: The COP (3.5) and the total system performance

ratio of heat generator (0.28).

1T Device | (Heet purp Hewting, DHW). Hast
et rtlatn

= (1)

Tewis J Wechwed

Figure 115:

Heat purg (2)
Tyoe

{osonre =)
T —
Heowgared Saly

Aenual coeficiert of perdformance (COP) | 15

Tetal eystemn perfc 180 of heat oo 1 028

(3)

Example Case Step 12: Settings for the heat pump device
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11.12.4 Mechanical Ventilation

Now switch to the mechanical ventilation device (1). It requires more data than
the heat pump device. WUFI® Passive comes with a database that also includes
settings for HVAC devices. We will use this feature to load the mechanical ven-
tilation device from the WUFI® Database. Click the “Assign from database”
button (2) to open the database. Then, select the “Example ventilation unit”
and press the assign button to load the preset values for the mechanical venti-
lation unit. These values are automatically filled in (3). The individual rooms that
the ventilation device is used for should be assigned. This device needs to be
connected to the rooms created in Step 09. To do this, activate the checkboxes
in the respective section (4).

e (2)

©
5
oao

(4)

S (1)

Figure 116:
Example Case Step 12: Settings for the mechanical ventilation device
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11.13 Step 13: Viewing the results and adjusting the building

As soon as all necessary data is entered, the main results for the Passive House
verification are shown in the “Status & Results Box":

Heating demand: 20,84 kWh/m?a ﬁ \ ’ x

0 5 10 15 2 25 »
Cooling demand: 0,35 kWh/m3a P I ‘ ‘ [

0 H 10 15 20 25 )
Heating load: 11,38 W/m? ﬁ \ [

2 5 10 5 2 x
Cooling load: 5,97 Wim? — | [ ’

3 5 10 15 )
Primary energy: 74,21 kWh/m3a _ | [

0 ) ) -!:. 160 200 240 v
Site energy: 31,32 kWh/m3a ﬁ \

0 Z 12 18 24 % %
Figure 117:

Example Case Step 13: Main results in “Status & Results Box".

Unfortunately, our building doesn’t meet the criteria for heating demand and
heating load. To fulfill the Passive House criteria, we will replace the assembly
of the exterior wall with the construction described in the table below.

Nr. Material (as named in WUFI® Database) Thickness [m]
1 Cement lime plaster 0.020

2 EPS (heat cond. 0.04 W/mK — density: 15 kg/m3) 0.340

3 Aerated Clay Brick (density: 600 kg/m3) 0.240

4 Interior Plaster (Gypsum Plaster) 0.015

Now, our example building meets the Passive House criteria:

Heating demand: 17,06 kWh/m?a # | | |

3 5 ) 5 5
Cooling demand: 0,36 kWh/mia P ‘ ‘ I [ | |

g 5 0 s 20 P33 0
Heating load: 9,92 Wim* *

3 3 zl: L :lo %
Cooling load: 5,92 Wim? — I ‘ I

: 5 10 " 2
Primary energy 71,82 kWh/ma * \ [ |

0 %0 ) Tl-: 160 20 L L2
Site energy: 30,3 kWh/ma # |

g 3 2 3 2 £ %
Figure 118:
Example Case Step 13: Main results in “Status & Results Box"” for the adjusted
building.
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11.14 Step 14: Passive House Verification Report

(1)

H sy

£ PH onn Pt R

The example building meets the passive house certification criteria. Now it's
time to view the verification report, which can be accessed by clicking on the
“Case” branch in the “Project Tree” (1) and then on the “Report: Data & re-
sults” tab (2). The verification report can be selected from a dropdown menu

(3):

Year of censtructon

Dwelng uniy 1
Humber of scoupants 284 M
Boundary conditions Bullding geometry
Sheretn Standard Germary Enchsd vokrme 270
e Nt Javs 21 W Totol aeed enveiope 239 m*
et teTnper man 2 ‘c AV rme 08 1m
Overhedt Nrmpertive 2 C Floor wres 2
27 Ovecn ) Ot pury Heatrg W) Heat oy
& [mene ] Netwes st Srser’ Guron Ywams (b
PASSIVEHOUSE REQUIREMENTS

Figure 119:
Example Case Step 14: Passive house verification report.

Scroll through the report and view the results.

The full version of WUFI® Passive allows extended functionality for the reports:
They are not watermarked and can be exported to Microsoft Word (4) for fur-
ther usage. Also, the reports can be printed directly from WUFI® Passive. To do
this, switch to the “Print layout” (5) and print the report by clicking the respec-
tive button (6).

The different sections of the Passive House Verification report are explained
in detail on our WUFI® Wiki.

Example Case
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11.15 Step 15: Switching to dynamic hygrothermal simulations

As soon as the building meets the certification criteria, dynamic hygrothermal
simulations become available through the WUFI® Plus calculation scope. The
applicable data from the Passive house verification scope is transferred to this
scope where possible. Chapter 9.1 describes this transfer in detail.

Now, let’s switch to the WUFI® Plus calculation scope by selecting it in the tool

bar:
Jod English/SE/Outer dimensicns
[, Project ‘
= 81 Qoo LA NTERC-EDE + dat
<8 Locakzation/Cmate: Hannover (Moisture Reference Yaar) e
= ﬁ Semulated 20nes Summame & Name
6] Zore 1. Semdated zone Locality
£ Viswalized components >
e Component 1: Bottom plate ot ode
= Componert 2 Ceding Street
| Component 3 Bxeror Wall Tel
- Componert 4. Windows
| Componert 5. Exteror Door emal
I as - . =
Figure 120:

Example Case Step 15: Switch to the WUFI® Plus calculation scope.

After that, check the “Status & Results Box": It indicates that some inputs are
still missing. Double clicking the “Status & Results Box" will guide you automat-
ically to the screen, where the input is missing. Please refer to the WUFI® Plus
manual for further information about the necessary input.

As soon as the necessary data was entered, WUFI® Passive allows to start the
simulation. Click the “Start" button in the “Status & Results Box".

This chapter only gives a very short explanation on transferring data from
Passive House calculations to the dynamic hygrothermal building simula-
tions of WUFI® Plus. Please refer to the WUFI® Plus manual to learn about
the possibilities that arise with dynamic hygrothermal simulations and how
to work with its results.
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