Isover Multi-Comfort House Designer 2.0

Instructions

Introduction
The Isover Multi-Comfort House Designer 2.0 is an easy-to-use tool for the initial
planning of passive houses. It is based on the Passive House Pre-Planning (PHVP) and
Passive House Planning Package (PHPP) tools developed by the Passive House Institute in Darmstadt, Germany. The program allows you to work out the key energetic
parameters for a building quickly and easily, while also taking local climate into account. This allows you to optimize the energy use of a building at every stage of the
planning process, in order to meet passive house standards.
The comprehensive Isover construction library ensures effective planning with over
70 tried and tested designs for wall, ceiling and roof elements. The option to modify
the strength of each individual layer of insulation within the building provides countless opportunities to optimize your project planning.
All of the images from the Isover construction library are available for download
as CAD files in all standard CAD formats on the Isover Planer CD 1.0 (Isover passive
house constructions).
We hope this tool supports the efficient and affordable planning of your new passive
house and wish you every success with the Isover Multi-Comfort House Designer
2.0!
Your Isover Team

The Isover multi-comfort house...
• is derived from the passive house concept and supports bioclimatic designs
• is a sustainable approach which considers environmental, economic and social
factors
• offers optimal thermal insulation leading to a reduction in energy consumption
• ensures outstanding acoustics and aesthetics, excellent interior air quality, fire
protection and safety
• allows for flexibility in interior and exterior design
… and is a core element of Isover’s strategy for sustainable building design.
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Instructions and sample house
This instruction booklet provides a step-by-step guide to assessing
whether your building design meets passive house standards, with
the help of a sample house.
All of the calculations, plans and views of the sample house can be
found in the Example Libor Novak folder on the ISOVER Multi-Comfort House Designer 2.0 CD.



Passive house planning
Passive houses have an annual heat requirement of less than 15 kWh/ma which is
covered by the transmission of heat from warm, used interior air to inlet air. This eliminates the need for a separate heat distribution or conventional heating system.
The effectiveness of a passive house is influenced by three key factors:
• Thermal envelope quality
• Airtightness
• Geometry and orientation of the house

The following factors must be considered when planning the thermal envelope:

• U-values of ≤ 0.15 W/m2K for opaque construction elements (U ≤ 0.10
W/m2K for single-family houses)
• Glazing U-values of ≤ 0.8 W/m2K
• Total energy transmission of g ≥ 0.5 for windows
• U-values of ≤ 0.8 W/m2K for window frames including glazing
• Airtightness of n50 ≤ 0.6 h-1
• Planning and construction should be free of thermal bridges

A forced ventilation system is essential for effective heat recovery. Taking appropriate
measures to minimize heat loss in service water supply and distribution, and maximize the efficient use of electricity will enhance overall system performance.



A holistic planning approach
Simply assembling various construction elements which meet passive house requirements does not necessarily mean that a building qualifies as a passive house.
The planning process must consider the interaction between individual components
and integrate them into a holistic approach to design. This is the key to meeting passive house standards.

The definition of a passive house
• Annual heat requirement of ≤ 15 kWh/(m2a)
• Airtightness of n50 ≤ 0.6 h-1
• Primary energy requirement for all applications (heating, hot water and
household electricity) of ≤ 120 kWh/(m2a)
• Heating load of ≤ 10 W/m2
• Comfortable indoor temperature exceeded (summertime overheating)
by ≤ 10%

By calculating the first part of these requirements, the ISOVER Multi-Comfort House
Designer 2.0 lays the foundations for the more detailed planning of your passive
house using tools such as PHPP 07.



Passive house planning with the ISOVER
Multi-Comfort House Designer 2.0
Experience shows that key specifications must be defined in the early stages of planning for a passive house. A lack of specifications makes further planning problematic
and rough calculations virtually impossible. However, at this stage sufficient precise
data on the house’s energy balance are not available.
The ISOVER Multi-Comfort House Designer 2.0 offers planning support by providing
an initial impression of the building’s energy performance. Step by step this preliminary picture is transformed into a detailed set of basic specifications and draft plans.
Even at this early stage the Designer takes local climate factors into account and
illustrates the differences between a range of simple building utilities systems.
The ISOVER Multi-Comfort House Designer 2.0 planning process covers seven steps:
1. Entering basic information (project title, location, etc.)
2. Entering building dimensions and geometry, including orientation
3. Selecting final wall, ceiling and roof constructions and their U-values
4. Selecting glazing and its U-values and g-values
5. Selecting window frames and exterior doors, including U-values
6. Confirming airtightness and thermal bridge-free construction
7. Activating forced ventilation facilities and determining the efficiency of the subsoil
heat exchanger

Once you have entered or selected the key data, the building’s energy efficiency can
be calculated:
1. Transmission heat losses
2. Ventilation heat losses
3. Total heat losses
4. Internal heat gains
5. Available solar heat gains
6. Total heat gains
7. Annual heat demand and specific heat demand

If the specific heat demand is ≤ 15 kWh/(m2a), detailed planning can begin. If the
design does not meet this target value, you should try to amend the entered data
to improve the results. All changes are recalculated in real time. (See also Planning
strategy)



Modifications
Changes in building geometry or orientation, in the amount of exterior wall space taken up by windows, in the U-values of opaque construction elements, glazing or windows, or in the efficiency of the subsoil heat exchanger will have an immediate effect
on the final calculation. You should make amendments until the building meets the
target specific heat demand of ≤ 15 kWh/(m2a).

Using the ISOVER Multi-Comfort House Designer 2.0
The layout of the main functions is shown on the following pages. Every section of
the Designer contains information fields which explain what should be done at each
stage. Simply move the cursor to the i symbol to open an information field. To hide
the information field completely, press the ii button on the toolbar at the bottom
of the screen. Pressing i on the toolbar will partially hide the information. See also
points 15 and 16 on the following double page.

To close the ISOVER Multi-Comfort House Designer 2.0 press the x button on the
toolbar at the bottom of the screen or use the Esc button on your keyboard. Remember that any unsaved changes will be lost.
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Homepage
The homepage provides basic information on passive house projects and planning.
Comprehensive background information
on passive houses and the ISOVER multicomfort house can be found under the
The passive house, ISOVER Multi-Comfort
House, Target: 15 kWh/m2a, ISOVER MCHDesigner and Success factors submenus.
The Contacts page gives you contact details for questions on the ISOVER product
range and the Multi-Comfort House Designer 2.0.
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Legal notices including a disclaimer
can be found under the Disclaimer submenu.

Start menu
The Start menu on the first page allows you to input a range of specific basic data for
your project. This includes specification of the climate region, which has an impact
on the specific heat demand calculated later on in the project.
General project data
The general project data function as a “drawing
header” for your project and include details such
as the project name, name of the developer, project address and the current project status. This
information also helps you to identify various
versions of a particular plan. The Comment on
planning field is especially useful for describing
the latest version of a plan.
Climatic region
Selecting the climatic region in which the building is located is a key step in the Start menu.
This involves two steps: firstly, selection of the
country/region, followed by the choice of climate
region.
The list of available climatic regions depends on
the country chosen in the first step. The selected
climate region is displayed on the Overview on
the right-hand side.

Climatic region
The selected climate region is displayed on the Overview on the right-hand side. To delete all data previously entered in the Start menu, click on the Delete input button.
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Delete input
To delete ALL of the general planning
data, simply click on the Delete input
button.

firm input button. All confirmed data
will appear in the Overview section and
will be displayed there for the remaining
stages in the planning process.
Other submenus

Delete input

The Planning basis, The concept, The most
important, Sound insulation, Fire protection and ISOVER insulation submenus
provide additional information on passive house and multi-comfort house
planning, and the ISOVER product range.

The Delete input command always relates to all data in a particular form.
To delete information from a certain
field, click on the field and delete your
input using the keyboard.

Tab button
Confirm input
Once you have completed the form, confirm the information by clicking the Con-

The tab button on your keyboard enables you to move quickly and easily
between input fields.

Start menu — Libor Novak sample house
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Areas menu
The Areas menu includes details on the geometry of the planned construction. Geometry data are input for
1. each specified thermal envelope component and its orientation, or
2. each specified thermal envelope component and its orientation for a maximum of three
of three components (A, B and C) (optional).

Simply use the keyboard to enter the values in the respective field. Only the number
keys 0 to 9 and the decimal point can be used to input data under the Areas menu. To
simplify navigation between fields, use the tab button.
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Data input for Energy reference area
Step 1
Start by entering the number of identically sized storeys (standard storeys) in the
Living units (LU) field. If the building does not feature any standard storeys, enter the
number 1.
Step 2
Next the total gross living space in square meters (including interior and exterior
walls) should be entered in the Living area field.
Step 3 (optional)
Any small residual spaces or areas requiring separate calculations to be included in
the quantity survey should be entered in the Add. estim. field.

Quantity survey

Residual spaces

In preparation for this step, we
recommend using a different
tool to carry out a quantity survey for the building based on
the specified thermal envelope
components.

If the total living space is spread
unevenly across one or more
floors, the total amount can either be input into the Living unit
or Add. estim. field.

Automatic calculation
The Area field showing the energy reference area is updated
automatically.
Wall areas are automatically
adjusted to take windows into
account.

Net and gross area
By clicking on Net or Gross you can choose to display the final energy reference area
as a net (minus the wall space in a reference area) or a gross figure (wall space in the
reference area is not deducted).

14

Gross vs. net area
Choosing Net will provide more accurate results for the specific heat demand. However, as passive houses need more cautious planning, calculating heat demand on the
basis of gross area is recommended.
Heat demand should only be calculated using net area if, for example, it is required in
standardized calculation procedures for thermal efficiency certificates or applications
for subsidies. The Passive House Institute in Darmstadt only recognizes energy reference areas based on gross area.

Data input for the individual components of the Thermal envelope, including windows
The exterior specifications of all east-, south-, west- and north-facing walls, of one
roof area and of the cellar ceiling or floor slab must be input here. If applicable the
exterior specifications of exterior walls to ground and a second roof area can also
be entered. The area of any windows in the exterior walls is input according to their
orientation. Exterior doors are included as thermal envelope components, regardless
of their orientation.
Step 1
Firstly, the number of equal-sized thermal envelope components with the same orientation is entered in the No. field. Enter the number 1 if there are no other thermal
envelope components of the same size for a certain orientation.
Step 2
Secondly, input the length of the thermal envelope component for each orientation
in the Length field.
Step 3
Thirdly, input the width of the thermal envelope component for each orientation in
the Width field.
Step 4 (optional)
If the quantity survey includes any small residual spaces or thermal envelope components with a certain orientation requiring separate calculations, these should be
entered in the Add. estim. field.
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You should repeat steps 1–3 or 1–4 for all thermal envelope components included
in the quantity survey. If the building does not feature particular thermal envelope components (such as walls to ground or a second roof area), the corresponding
fields should be left blank. Note that EVERY element of the thermal envelope must
be specified, otherwise it will be impossible to calculate performance against passive
house or multi-comfort house standards.

Calculating specifications
If the specifications of walls, roofs,
windows or exterior doors are calculated outside the ISOVER Multi-Comfort
House Designer, the results can be input in the Add. estim. field.

Dimensions and window areas
The dimensions of thermal envelope
components are updated automatically in the Area field.
Wall areas are automatically adjusted
to take windows into account.

Confirm / Delete input
Confirm input
Once you have completed the form, confirm the information by clicking the Confirm
input button. All confirmed data will appear in the Areas section of the Overview
on the right-hand side of the screen, and will be displayed there for the remaining
stages in the planning process.
Delete input
To delete ALL of the area data, simply click on the Delete input button.
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Delete input
The Delete input command always relates to all data in a particular form. To delete
information from a certain field, click on the field and delete your input using the keyboard.
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Other construction elements
If the quantity survey specifies any additional construction elements, data for the
Energy reference area and thermal envelope components must be input for each additional element.
Orientation submenu
The Orientation submenu includes an option for modifying the overall orientation
of the building. Simply select the appropriate degree of rotation on the north-south
axis from the Rotation dropdown menu. The building can be rotated in 5° intervals
between 20° to the west and 20° to the east. A schematic plan view illustrates the
selected change in orientation.
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Confirm / Delete input
Confirm input
Once you have entered the orientation of the building, confirm by clicking the Confirm input button.
Delete input
To reset the orientation, either select 0 deg. in the Rotation dropdown menu and
then click the Confirm input button, or press the Delete input button.
Areas summary submenu
The Areas summary submenu gives an overview of the various areas you have input,
broken down by construction element (Comp. A, B and C). The Total column shows
the total area for construction elements A, B and C categorized by element, with the
total area of the thermal envelope (Thermal envelope area) in the bottom line.
Other submenus
The What to do here, Volume/surface area ratios and Tips for optimization submenus
explain the procedure for this stage of the planning process and provide additional
information on areas and area input.

Areas menu — Libor Novak sample house
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Constructional U-values menu
Allocating constructions and their U-values to individual areas
U-values can be chosen for the various opaque (non-transparent) components of the
thermal envelope from the construction libraries under the Constructional U-values
menu. The choice of constructions and U-values involves the following steps:
1. Select a construction library
2. Select a construction from the construction library
3. Modify insulation thickness (optional)
4. Select an area / area fraction
5. Confirm selection
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1. Select a construction library
The ISOVER Multi-Comfort House Designer 2.0 offers the following construction libraries:
Floor slab
Cellar ceiling
Sloping roof
Top floor ceiling
Flat roof
Exterior wall in contact with air
Exterior wall in contact with ground
You can select a construction library on the first page of the Constructional U-values
menu by clicking on the library titles displayed on the overview.
The first construction in the selected library will then be displayed.
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2. Select a construction from the construction library
To move between the constructions in the library, click on the previews displayed in
the construction browser. The browser shows a maximum of eight previews at any
one time. If a library contains more than eight previews, click on the left or right arrows below the browser to move along the preview bar. Each click moves the browser
one preview image to the left or right.
Your current selection is marked with a yellow border. The numbers below the browser show the position of the selected construction in the library. The first number
shows the position of the selected preview and the second number refers to the total
number of constructions in the library.

3. Modify insulation thickness (optional)
The thicknesses of all the ISOVER insulation products in the constructions can be
modified as required. Variable insulation thicknesses are marked with a right arrow.
Clicking on the current figure will reveal a dropdown list of available thicknesses. Selecting the desired insulation thickness will change the U-value for the whole construction, depending on the extent of the modifications). The insulation thickness can
be changed as often as required.
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4. Select an area / area fraction
To select a particular construction and U-value for an area, either click on the appropriate checkbox for a certain construction element or input the size of the area fraction for which the construction will be used in the Adopt a part of the construction
for: field above the construction browser. Click on the Adopt construction button to
confirm the choice of construction element or the area fraction which you entered in
the Adopt a part of the construction for: field. See also Confirm selection below
a. Selecting a construction for a total construction element
To select a construction for component A, B or C, click on the appropriate checkbox
(Comp. A, Comp. B, Comp. C). Your choice of checkbox should correspond to the area(s)
for which specifications were provided under the Areas menu.
Once you have selected the correct checkbox(es), press the Adopt construction button to apply the construction.
b. Selecting a construction for an area fraction
The total available area is displayed under Areas summary in the Areas menu.
This area can be split into a maximum of three area fractions. Enter the size of each
fraction in square meters in the m2 field. To confirm the size of an area fraction, click
on the Adopt construction button. See also Confirm selection below

The procedure is identical for the remaining fractions. Note that the total size of all
area fractions should match the total available area. A warning will be displayed if
the total size of the various fractions is above or below the total available area.
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Selecting constructions
The constructions for the various sections of a particular area fraction can be selected
from different construction libraries.
This applies to constructions from the Floor slab, Cellar ceiling, Sloping roof, Top floor
ceiling and Flat roof libraries. This enables you to depict the thermal envelope for partly
cellared buildings (Floor slab and Cellar ceiling) or for houses featuring a combination
of flat and sloping roofs (Sloping roof and Flat roof).

Constructions and U-values must be selected for the various areas and fractions of
every thermal envelope component.
5. Confirm selection
To confirm your selections, click the Adopt construction button.
Summary submenu
The Summary submenu provides an overview of the areas, area fractions and U-values for the constructions featured in every thermal envelope component.
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The Specific heat demand is calculated on the basis of the weighted Mean U-value
displayed in the right-hand column.
Modifying your selection of constructions for specific areas
The Delete buttons can be used to remove the constructions and U-values selected
for specific areas.
After pressing the Delete button you should reselect constructions for the different
areas using the procedure described above.

Delete
Pressing the Delete button will remove your selections for ALL thermal envelope components.

Other submenus
The What to do here, U-values for constructions, Calculation of U-values and Tips for
optimization submenus explain the procedure for this stage of the planning process
and provide additional information on constructional U-values.

Constructional U-values menu — Libor Novak sample house
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Glazing U-values menu
Selecting constructions and U-values for glazing
The Glazing U-values menu is used to select U-values for the windows defined in
the Areas menu. The choice of glazing and glazing U-values involves the following
steps:
1. Open the glazing library
2. Choose a product from the library
3. Select an orientation (west, east, south or north) for the glazing
4. Confirm selection
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1. Open the glazing library
To open the library click on the Glazing library button on the first page of the Glazing
U-values menu.
The first type of glazing in the library will be displayed.
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2. Choose a product from the library
To move between the types of glazing in the library, click on the previews displayed
in the browser at the bottom of the screen. The browser shows a maximum of eight
previews at any one time. If a library contains more than eight previews, click on the
left and right arrows below the browser to move along the preview bar. Each click
moves the browser one preview image to the left or right.
Your current selection for glazing is marked with a yellow border. The numbers below
the browser show the position of the selected glazing in the library. The first number
shows the position of the selected preview and the second number refers to the total
number of glazing products in the library.

3. Select one or more orientations for active glazing
To select the orientation and U-value for glazing, simply click on the corresponding
checkbox. A selection can be made for ALL glazing or an individual orientation (east,
south, west and north). After activating the relevant checkbox(es), press the Adopt
glass button to confirm your selection.
Repeat this process until you have selected a type of glazing and U-values for all windows.
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Orientation
Glazing with its own specific Uvalue can be selected for every
orientation.

for ALL glazing checkbox
It is not possible to select the for
ALL glazing option in combination with an orientation checkbox. If you attempt to combine
these options, a warning message will be displayed.

Glazing and g-value
When choosing glazing it is important to consider the g-value
as well as the U-value. The gvalue describes the solar heat
transmittance properties of the
glazing.

4. Confirm selection
To confirm your selection, click the Adopt glass button.
Summary submenu
The Summary submenu provides information on the selected glazing U-values for
each orientation. The Mean U-value is provided purely for information purposes.
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Selecting orientation
Your selections for each orientation can be deleted individually.
To delete all selections click on the Delete button next to the Mean U-value.

Modifying your glazing and glazing U-value selections for particular windows
Use the Delete buttons to remove the glazing U-value selections for certain orientations and windows.
To select new glazing U-values, simply follow the steps described above.
Other submenus
The What to do here, U-values for glazing and Tips for optimization submenus explain
the procedure for this stage of the planning process and provide additional information on glazing U-values.

Glazing U-values menu — Libor Novak sample house
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U-values for windows/doors menu
Selecting window frames and exterior doors and their U-values
U-values and the thermal insulation qualities of window frames can be determined
by selecting window frames under the U-values for windows/doors menu. Complete
exterior door constructions and U-values can also be chosen at this stage. The selection of window frames and exterior doors and their U-values involves the following
steps:
1. Open the windows/exterior door library
2. Select a window and an exterior door from the library
3. Select and confirm one or more orientations (for window frames only)
4. Select and confirm active exterior door (for exterior door only)
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1. Open the windows/exterior door library
To open the window frames and exterior doors library, click on the Windows/exterior
door library button on the opening page of the U-values for windows/doors menu.
The first window frame in the library will be displayed.

2. Select a window and an exterior door from the library
To move between the various types of window and exterior door in the library, click
on the previews displayed in the browser at the bottom of the screen. The browser
shows a maximum of eight previews at any one time. If a library contains more than
eight previews, click on the left and right arrows below the browser to move along the
preview bar. Each click moves the browser one preview image to the left or right.
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Your current selection for the window frame or exterior door is marked with a yellow
border. The numbers below the browser show the position of the selected window
frame or exterior door in the library. The first number shows the position of the selected preview and the second number refers to the total number of window frames
and exterior doors in the library.

3. Select and confirm one or more orientations (for window frames only)
To select the orientation and U-value for the window frame, simply click on the corresponding checkbox. A selection can be made for ALL frames or for an individual
orientation (east, south, west and north). After activating the relevant checkbox(es),
press the Adopt window frame button to confirm your selection.
Repeat this process until you have selected the frames and U-values for all windows.

Orientation of window frames
A window frame with its own specific
U-value can be selected for every orientation.

for ALL frames checkbox
It is not possible to select the for ALL
frames option in combination with an
orientation checkbox. If you attempt
to combine these options, a warning
message will be displayed.
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4. Select and confirm active exterior door (for exterior door only)
After selecting the exterior door in the windows/exterior door library, click the Adopt
door button to select the U-value for the corresponding exterior door. The ISOVER
Multi-Comfort House Designer 2.0 will use this U-value for subsequent calculations.

Summary submenu
The Summary submenu provides information on the selected window frame U-values for each orientation. The Mean U-value is provided purely for information purposes. The U-value for the selected exterior door is displayed in the Exterior door section
at the bottom of the screen.
Modifying the selection of window frames for particular orientations or windows,
and exterior door U-values
Use the Delete buttons to remove the selections for window frame U-values and the
orientation of windows.
To delete the selection for the exterior door U-value, press the Delete button in the
Exterior door section.
To select new U-values for the window frames, simply follow the steps described
above.

34

Deleting data in the Windows and Exterior door sections
Click on the Delete button to remove the data entered for all orientations for window
frames.
To delete the selection for the exterior door U-value, press the Delete button in the
Exterior door section.

Other submenus
The What to do here, Windows/doors U-values and Tips for optimization submenus
explain the procedure for this stage of the planning process and provide additional
information on window frame and exterior door U-values.

U-values for windows/doors menu — Libor Novak sample house
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Therm. bridges/airtightness menu
The Therm. bridges/airtightness menu requires you to confirm whether the entire
building is airtight and free of thermal bridges.
Answer the question Is it possible to guarantee thermal bridge-free, airtight construction for the entire building project? by clicking the YES or NO checkbox.
Confirm / Delete input
After activating the relevant checkbox, press the Confirm input button to confirm
your selection. Pressing the Delete input button will deactivate the selected checkbox.
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Other submenus
The What to do here, Thermal bridge-free and airtight construction and Tips for optimization submenus explain the procedure for this stage of the planning process and
provide additional information on thermal bridges and airtightness.

Thermal bridge-free construction
If thermal bridge-free construction
cannot be guaranteed, calculation of
the specific heat demand will not be
possible.

Warning message
Whichever checkbox is activated, a
warning message on the subject of
thermal bridges and airtightness will
be displayed.

Therm. Bridges/airtightness menu — Libor Novak sample house
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Forced Ventilation menu
The following information is entered in the Forced Ventilation menu:
1. Efficiency of the selected subsoil heat exchanger
2. Deactivation of the forced ventilation system to calculate the efficiency of buildings
without forced ventilation (optional)
3. Room height(s) to calculate room volume

1. Efficiency of the selected subsoil heat exchanger
To select the desired efficiency of the subsoil heat exchanger, activate the checkbox
below the corresponding diagram.
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Heat recovery efficiency levels of 20%, 33% or greater than 33% can be selected.

Forced ventilation system with heat recovery
The ISOVER Multi-Comfort House Designer 2.0 assumes planning for a forced ventilation system with a heat recovery rate of 80%. This is part of the calculation of the specific
heat demand.
The efficiency of the subsoil heat exchanger is an essential element of the overall ventilation system efficiency.
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2. Deactivation of the forced ventilation system (option)
Selecting the Perform calculations without Forced ventilation system will deactivate
the forced ventilation system in the specific heat demand calculations. As a result
this checkbox cannot be activated in combination with a checkbox for the efficiency
of the subsoil heat exchanger.
3. Room height(s) to calculate room volume
The projected room height in the house should be entered in the Room height clearance section at the bottom of the screen. If the room height differs between the
various construction elements (A, B or C), separate heights can be input for each
element. The mean room height for all construction elements is calculated automatically in the Mean Room Ht. field. If the house consists of only one construction element, or if the room height is the same for all elements, the height can be entered in
any of the construction element fields.

Room height clearance
If the mean room height exceeds 2.5 metres, a maximum height of 2.5 metres is used
to calculate the specific heat demand.
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Confirm / Delete input
To confirm the data input, press the Confirm input button. Pressing the Delete input
button will deactivate the selected checkbox and remove any entries.

Other submenus
The What to do here, Forced ventilation and Tips for optimization submenus explain
the procedure for this stage of the planning process and provide additional information on forced ventilation systems.

Forced Ventilation menu — Libor Novak sample house
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Calculation menu
The key energy performance indicators for the planned passive house are calculated
in the Calculation menu. The following values are calculated:
1. Transmission Heat Losses
2. Ventilation Heat Losses
3. Total Heat Losses
4. Internal Heat Gains
5. Available Solar Heat Gains
6. Total Heat Gains
7. Annual Heat Demand and Specific Annual Heat Demand
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These values can be calculated in two ways:
1. By clicking on the
A) Step by step calculation
2. By clicking on the
B) Calculate all steps with a single click

If the calculation is made as a single step, all results will be displayed in the B. Calculation section of the Overview.
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If you choose the step-by-step calculation option, the 1. Transmission Heat Losses
submenu will be displayed. You will then be taken chronologically through calculation steps 1-7 as displayed in the submenus at the top of the screen.

Calculation steps
During the individual calculation steps it is not possible to enter new data or
change the data you have previously entered. The calculation is based solely on
the entries and settings selected under the various menus.
To make any changes to previous inputs, click on the corresponding menu. The
values displayed at each stage can be entered into the calculation by pressing
the Confirm input button.

Individual calculation steps
To calculate values at individual step, press the Calculate button. The interim and final
results will be displayed in the corresponding fields. To remove all entries and the final
result, click the Delete button.

Calculations menu — Libor Novak sample house
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1. Transmission Heat Losses
Transmission heat losses represent the sum of the heat losses from the individual
thermal envelope components. Additionally, the thermal bridge-free construction of
passive houses will result in a lower annual heat demand.

Notes on the individual fields
Area in m2: The area of the respective thermal envelope component. The value is input in the Areas menu.
Mean U-value in W/m2K: The mean U-value of the respective thermal envelope component. The values for exterior walls in contact with air, exterior walls in contact with
ground, roof area/top floor ceiling, cellar ceiling and floor slabs are determined in the
Constructional U-values menu. The values for the exterior door are entered in the Uvalues for window/doors menu, and those for windows in the Glazing U-values and
U-values for windows/doors menus.
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Red.-factor (reduction factor): The following reduction factors can be used to ensure
the most precise possible calculation of heat flows from construction components of
different temperatures:
Components in contact with exterior air:				
Components in contact with ground and unheated cellars:

1.0
0.5

Heating dgr. hrs. (Heating degree hours) in kWh/a: The figure for heating degree hours
describes the length of the heating period for a particular climatic region. The values are determined by the choice of climatic region in the Start menu, which can be
changed at any time. If no climatic region is selected, the calculation is performed
using the reference temperatures set out in the German DIN 4108-6 standard.
Heat Losses in kWh/a: Heat losses for each individual thermal envelope component.
Thermal bridge-free construction guaranteed: A requirement for passive house planning. The subject is dealt with in the Therm. bridges/Airtightness menu
Length (of thermal bridges) in m: Length of construction thermal bridges. The length
is calculated using data input in the Areas menu.
PSI-value in W/(mK): The PSI-value (or Ψ-value) shows the heat loss coefficient of
thermal bridges. If the passive house is completely free of thermal bridges the coefficient used in the calculation is Ψ= - 0.01 W/(mK).
Transmission Heat Losses per Year in kWh/a: Transmission heat losses per year comprise the sum of the heat losses from the individual thermal envelope components,
plus the heat losses from the construction thermal bridges in each component over
the space of a year.
Transmission Heat Losses per m2 and Year in kWh/(m2a): Transmission heat losses per
m2 and year comprise the sum of the heat losses from the individual thermal envelope components, plus the heat losses from the construction thermal bridges in each
component, calculated per square meter of energy reference area and for a period of
one year.
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2. Ventilation Heat Losses
Ventilation heat losses are the product of the energy efficiency of air exchange, air
volume, the thermal conductivity of air and the heating degree hours of components
in contact with exterior air, depending on the climate region.

Notes on the individual fields
Effective Heat recovery Efficiency of Heat Recovery in %: This value shows the efficiency of the forced ventilation system. The ISOVER Multi-Comfort House Designer
assumes an 80% efficiency rating. This figure cannot be modified.
Note: Activating the Perform calculations without Forced ventilation system checkbox
in the Forced ventilation menu will reset the efficiency rating to 0%.
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Efficiency of Subsoil Heat Exchange in %: This value refers to the efficiency of the subsoil heat exchanger, which is selected in the Forced ventilation menu.
Mean Air Exch. Heat. Rec. (Mean Air Exchange from Heat Recovery) in %: The proportion of total air exchange accounted for by the heat recovery system. The Designer
assumes a standard value for residential properties of 0.4 h-1 (40 %). This figure cannot be modified.
Effectiveness Heat Rec. (Effectiveness of Heat Recovery) in %: The effectiveness of the
heat recovery system is calculated by applying a formula to the values for Efficiency
of Heat Recovery and Efficiency of Subsoil Heat Exchange. The value can be influenced
indirectly by the selection of the subsoil heat exchanger in the Forced ventilation
menu.
Mean Air Exch. Losses (Mean Air Exchange Losses) in %: Mean air exchange losses are
the result of residual air leakage in the building envelope. The permitted standard
value for passive houses is 0.042 h-1 (4.2 %). This figure cannot be modified.
Energetically Eff. Air Exchange (Energetically Effective Air Exchange) in %: The figure
for energetically effective air exchange is an interim value used in the calculation of
ventilation heat losses.
Energy Ref. Area (Energy Reference Area) in m2: Energy reference areas can be specified and modified in the Areas menu.
Room Hgt. clear. (Room Height clearance) in m: Room height clearance is input in the
Forced ventilation menu.
Air Volumes in m3: The figure for air volumes is an interim value used in the calculation of ventilation heat losses.
Thermal conductivity of Air in Wh/(m3K): The specific heat storage capacity of air is
0.33 Wh/(m3K). This figure cannot be modified.
Heating dgr. hrs (Heating degree hours): see 1. Transmission heat losses above.
Ventilation Heat Losses per Year in kWh/a: Ventilation heat losses are the product of
the energy efficiency of air exchange, air volume, the thermal conductivity of air, and
the heating degree hours of components in contact with exterior air, depending on
the climate region and over a period of one year.
Transmission Heat Losses per m2 and Year in kWh/(m2a): Ventilation heat losses are
the product of the energy efficiency of air exchange, air volume, the thermal conduc-
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tivity of air, and the heating degree hours of components in contact with exterior air,
depending on the climate region. The figure is calculated per square meter of energy
reference area and for a period of one year.

Calculations menu, 1. Transmission heat losses and 2. Ventilation heat losses — Libor Novak sample house
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3. Total Heat Losses
Total heat losses are calculated by adding the transmission and ventilation heat
losses and multiplying the result by a reduction factor.

Notes on the individual fields
Transmission Heat Losses per Year: see 1. Transmission heat losses above.
Ventilation Heat Losses per Year: See 2. Ventilation Heat Losses above.
Reduction Factor: The reduction factor is used to account for inaccuracies in the values for heat loss, for example as a result of reductions at night or at weekends. The
ISOVER Multi-Comfort House Designer assumes a constant value of 1.0 which cannot be modified.
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Total Heat Losses per Year in kWh/a: Total heat losses are calculated by adding the
transmission and ventilation heat losses and multiplying the result by a reduction
factor. The value refers to a period of a year.
Total Heat Losses per m2 and Year in kWh/(m2a): Total heat losses are calculated by
adding the transmission and ventilation heat losses and multiplying the result by a
reduction factor. The value is calculated per square meter of energy reference area
and refers to a period of one year.

Calculations menu, 3. Total Heat Losses — Libor Novak sample house

51

4. Internal Heat Gains
Internal heat gains are calculated by multiplying a fixed parameter, the length of the
heating period, the specific power based on use and the size of the energy reference
area.

Notes on the individual fields
Fixed parameter: The fixed parameter for calculating internal heat gains cannot be
modified.
Length of Heating period in d/a (days/year): The length of the heating period is set at
225 days to reflect a temperate Central Europe climate. This figure cannot be modified.
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Spec. Power based on Use (Specific Power based on Use) in W/m2: The value for specific
power is based on an estimate of use under standard conditions. The Designer assumes a value of 2.1 W/m2 of energy reference area for use in single-family houses,
apartment blocks and terraced houses This figure cannot be modified.
Energy Ref. Area (Energy Reference Area): See 2. Ventilation Heat Losses above.
Internal Sources per Year in kWh/a: Internal sources are calculated by multiplying a
fixed parameter, the length of the heating period, the specific power and the size of
the energy reference area. The result refers to a period of one year.
Internal Heat Gains per m2 and Year in kWh/(m2a): Internal heat gains are calculated
by multiplying a fixed parameter, the length of the heating period, the specific power
and the size of the energy reference area. The result is calculated per square meter of
energy reference area and refers to a period of one year.

Calculations menu, 4. Internal Heat Gains — Libor Novak sample house
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5. Available Solar Heat Gains
The available solar heat gains are calculated for each orientation by multiplying a
reduction factor, the window g-value, the size of the glazed area and the global radiation heating times, and then adding the solar heat gains for each orientation.

Notes on the individual fields
Red.-factor (reduction factor): The reduction factor takes into consideration the proportion of the window area taken up by the window frame, the degree of opacity,
staining and non-vertical transmission of radiation. The Designer uses a reduction
factor of 0.45 which cannot be modified.
g-Value (Vertical Rad.): Total energy transmittance of glazing for vertical radiation.
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The g-value is determined by selecting one or more types of glazing in the Glazing
U-values menu. Selections can be changed as required.
Area (Glazing) in m2: The area of the windows. The dimensions of the windows can be
entered and modified in the Areas menu.
Available Solar Heat Gains per Year in kWh/a: The figure for available solar heat gains
provides an interim value for heat gains for each orientation. Adding these values
produces the total available solar heat gains over a period of one year.
Available Solar Heat Gains per m2 and Year in kWh/(m2a): The total available solar
heat gains per square meter of energy reference area over a period of one year.

Calculations menu, 5. Available Solar Heat Gains — Libor Novak sample house
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6. Total Heat Gains
To calculate the total heat gains, the value for free heat must first be obtained by
adding the internal and available solar heat gains. The ratio of free heat to losses
determines the efficiency of heat gains. Multiplying the efficiency by the amount of
free heat produces the value for total heat gains.

Notes on the individual fields
Free Heat in kWh/a: The sum of the internal and available solar heat gains calculated
at steps 4. Internal Heat Gains and 5. Available Solar Heat Gains, as described above.
Ratio of Free Heat to Losses: The ratio of free heat to the Total heat Losses calculated
at step 3. above.
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Efficiency of Heat Gains: Calculated on the basis of the ratio of free heat to losses.
Total Heat Gains per Year in kWh/a: Total heat gains are calculated by multiplying the
efficiency of free heat by the actual value for free heat. The result applies to a period
of one year.
Total Heat Gains per m2 and Year in kWh/(m2a): Total heat gains per square meter of
energy reference area and per year are calculated by multiplying the efficiency of free
heat by the actual value for free heat.

Calculations menu, 6. Total Heat Gains — Libor Novak sample house
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7. Heat Demand and Specific Annual Heat Demand
The heat demand is the difference between total heat losses and total heat gains.
Dividing heat demand by the energy reference area produces the value for specific
annual heat demand.

Notes on the individual fields
Heat Demand in kWh/a: The difference between 3. Total heat Losses and 6. Total Heat
Gains over a period of one year.
Specific Annual Heat Demand in kWh/(m2a): Dividing the annual heat demand by the
energy reference area generates the specific annual heat demand of the house. If this
value is below 15 kWh/(m2a) the building can be referred to as a passive house. This
value applies to the entire building enclosed within the thermal envelope.
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Calculations menu, 7. Annual Heat Demand and Specific Annual heat Demand — Libor Novak sample house
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Planning administration menu
The Planning administration menu allows you to
1. upload up to three project images
2. preview and print the project synopsis
3. save the current plan
4. open an existing plan
5. reset the current plan and delete all data input
1. Upload up to three project images
The Planning administration menu includes an image upload function. Clicking on
the Upload picture... button will open a dialogue window where you can select an
image saved on your computer. After selecting an image and confirming your choice
the dialogue window will close and the image will be displayed in the Designer.
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To modify the aspect ratio of an uploaded image, simply pull on the corner of the image.
Clicking the Restore button will reset the image to the original aspect ratio.
Newly uploaded images will automatically replace an image which has already been saved to that position.
The process can be repeated for a maximum of two additional images.
Any images uploaded to the ISOVER Multi-Comfort House Designer will also be displayed
on the cover page of your printed synopsis.

61

2. Preview and print the project synopsis
Print preview
To see a preview of your project synopsis and print a copy, go to the Print synopsis
submenu. To open the preview window, click on the Preview… button. Depending on
the number of constructions used, the synopsis contains between five and twelve
pages.
To move between the pages in the synopsis, click on the navigation buttons at the
bottom of the screen.
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The synopsis includes the basic specifications and calculations for a plan generated
in the ISOVER Multi-Comfort House Designer 2.0. The basic data include the definitions of key areas, U-values for selected constructions, selected glazing U-values,
U-values for window frames and the exterior door, confirmation of thermal bridgefree design and the efficiency rating of the subsoil heat exchanger. The results of all
calculations are also shown — transmission heat losses, ventilation heat losses, total
heat losses, internal heat gains, available solar heat gains, total heat gains, annual
heat demand and the specific annual heat demand.

Planning administration menu, Upload images and Print preview – Libor Novak sample house

63

The synopsis also features confirmation of whether the building meets passive house
requirements, with the specific annual heat demand displayed on a diagram of thermal insulation classes.
Finally, graphics of the selected constructions are displayed.
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Print synopsis
To print the project synopsis as displayed in the preview, click on the Print synopsis
button.

Printing
The print job will be sent to your default printer. A separate window for print settings
will not be displayed. Remember to check that the printer is properly connected to your
computer.

Planning administration menu, Print synopsis – Libor Novak sample house
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3. Save the current plan
Go to the Save plan submenu to save your plan in a particular file. A dialogue window
will appear. Enter the file name and choose the location where the file will be saved.
Confirm the file name and location by pressing the Save button. The dialogue window will close automatically and the file will be saved in the selected location.
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4. Open an existing plan
To open an existing plan, go to the Open plan submenu. Clicking the Open plan... button will open a dialogue window. Select the plan you would like to open and confirm
your selection be pressing the Open button. The dialogue window will close and the
file will be opened.

Opening files
You can only open files generated using the ISOVER Multi-Comfort House Designer 2.0.
Note that the display will change several times while a file is being opened.
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5. Reset the current plan and delete all data input
To reset the current plan and delete all data which have previously been entered, go
to the Delete current plan submenu. Pressing the Delete current plan button will delete all data inputs in the various menus and submenus and reset the default values.

Deleting the current plan
No warning will be displayed before the current plan is deleted and the plan cannot
be restored.
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Planning strategy
As the ISOVER Multi-Comfort House Designer 2.0 allows you to modify and correct
data inputs at every stage of the planning process, we recommend a step-by-step
approach to achieving the target specific annual heat demand of ≤ 15 kWh/(m2a).
The ISOVER Multi-Comfort House Designer 2.0 planning process
Firstly, initial planning should be used to optimize the available data on areas and Uvalues. Once you have confirmed any changes by pressing the Confirm input button,
the effect can be seen in the B. Calculation section of the Overview on the right-hand
side of the screen. In other words your plans can be constantly updated in real time.

Planning

Creating a new file for each stage of the planning process will give you a clearer overview of the project and improve the quality of any project documentation. This also
enables you to track any modifications and improvements when reviewing the project later on.

Requirements not fulfilled:
modify plan

Project meets passive
house standards:
start detailed planning,
submit applications for
subsidies, etc.
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