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1 Introduction
With faster computers and better techniques of creating user-friendly interfaces it has become possible
to develope a programme with a reasonable computing time for an ordinary PC, coupling a thermal
model with an infiltration model. It is also possible to make it user friendly so it can be used by
anybody involved in the design stage. Our aims while developing this model have been to create a
robust model with an easy-to-use interface and thus make the tool available to a large audience.

This is a User’s Guide to the NatVent-programme, giving instructions for installing and running the
programme. In NatVent programme - Fundamentals further information on the under lying theory etc.
can be found.

1.1 Installation
To install the NatVent TM programme you need a PC with Windows 3.11 or Windows95. The
programme is installed by running the Setup.exe programme. When the setup programme is initialised
just follow the instructions. The programme will by default install the programme in a directory called
C:\NatVent. If the NatVent-directory does not exist, it will be created automatically.

The weather files for the programme should be kept in a directory called Weather in the NatVent-
directory. This is very important as it will not be possible to run the programme otherwise. If for
example the default directory for the programme is used then the weather files should be kept in
C:\NatVent\Weather\(weather file).

1.2 The programme
The NatVent TM programme is set in a typical Windows environment, see Figure 1.1. As a platform, a
main window is created. Within this main window, input forms may be opened and adjusted to the
specific building.

Figure 1.1: The programme is set in a typical Windows environment

1.2.1 File
In the File-menu there are seven commands concerning basic functions:
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New: Open a new input form. The input form is opened with default values.

Open: Open an existing project. The input form is opened with saved values.

Save: Save the active project.

Save as: Save the active project under a new name.

Printer setup: Details about the printer is given.

Print: Print active form. If the input form is active the input will be printed. If the output form is open
the active graph and a table of the results will be printed.

Exit: Exit programme.

1.2.2 View
Under the View-menu, the user can change between the input and the output form. This option is only
accessible if the simulation has been processed.

1.2.3 Run
The Run Open Project option will process the active input.

1.2.4 Option
The toolbar can be shown or hidden. As a default the toolbar is shown.

1.2.5 The toolbar
The standard symbols for, from left to right, New Project, Open Project, Save Project, Print and Help.
By clicking the buttons the function is activated, see Figure 1.2.

Figure 1.2: The toolbar
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2 The Input Forms
The input is given by the user step-by-step in four forms describing the building. The input is divided
into; The Locaction, The Building, The Ventilation Strategy and The Windows. Under these headings
the relevant input for the different topics are given.

At all times the buttons at the bottom of the form can be pressed. The Run Project button initialises the
calculation with the input given in the form. If the input form is not complete a warning will appear.

2.1 The Location
The Location describes the surroundings and the climate, see Figure 2.1.

Figure 2.1: The input form for the Location.

The input is then subdivided into different topics:

2.1.1 Outdoor Climate
The country and the city where the building is situated is chosen. From this choice the outdoor climate
file is chosen. If the file for the specified city does not exist, a sign telling – file not found – is shown.
If this occurs either a new city has to be chosen or a weather file for the city must be created.

2.1.2 The orientation of the building
The angle between the north axis and the long façade should be given, see Figure 2.2.

Figure 2.2: The angle between the north axis and the long façade is 45 degrees. The inclination is
shown in the schematic picture.



User’s Guide – the NatVent simulation programme

4

2.1.3 Section of the building
The button “Section of the building”, see Figure 2.2, calls another form, see Figure 2.3, giving the
opportunity to chose to study a section of a building. By marking the walls that are not façades but
walls to adjoining parts of the building a part of a building can be studied. These marked walls are
assumed to be boundaries where no air passes e.g. symmetry lines.

Figure 2.3: The form enabling to chose a section of a building.

2.1.4 Shielding conditions
Under the Shielding conditions the surroundings are described as exposed, surrounded by buildings of
half the studied buildings height or surrounded by buildings of the same height as the studied building.
From this the wind conditions are determined by re-calculating the wind speed from the weather file,
taking the surrounding into consideration.

The solar shading from the surrounding is also determined by this input.

2.1.5 Time period studied
This heading determines the period that will be studied.

If summer design is chosen a period of one week of typical summer conditions is studied. This is to
determine the peak temperatures during hot summer periods as well as the air flow rates during the
same period.

If winter design is chosen a period of one week of typical winter conditions is studied. This is to
determine the air flow rates during a cold winter period.

If year round performance is chosen a whole year is studied. For countries with a test-reference or
design-reference year this is used.

The programme automatically selects the weather file for the location and the period. By double
clicking on the desired period there is an option to assign an existing weather file (other than the
default weather file for the location) or to create a new weather file, see Figure 2.4. The name of the
used weather file (for the location) is shown in the box under the options to chose season. The name of
the default file for the location is “summer”, “winter” and “year” with  an extension which indicates
the location. The weather files for the programme must be kept in a directory called Weather in the
NatVent-directory, see 1.1 Installation. For the demonstration version of the programme there are only
weather files for the summer and winter case for Malmo, Sweden. Other locations must be created.

2.1.6 Define Climate
The Define climate form, Figure 2.4, appears when a time period is double clicked.
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Figure 2.4: The Define climate form.

An existing file can be assigned or a new file can be created. In both cases the name of the file must be
entered in the text box.

Only weather files for a summer or winter period can be created. If a new weather file is created the
whole form has to be filled in. The latitude for the location is entered, this will effect the solar part of
the weather file. The maximum temperature as well as the time of the day when it appears is entered
together with the average temperature. The programme then assumes a temperature variation in form
of a sine curve, with the difference between maximum and average temperature as the amplitude, see
Figure 2.5.
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Figure 2.5: The outdoor air temperature is approximated with a sine curve. The maximum
temperature is set to 20ºC at two o’clock in the afternoon and the average temperature is 15ºC.

The wind conditions are assumed to be constant. The wind velocity and the wind direction is given. If
the “Show File Type” button is pressed the file format for the weather file is shown. When the OK
button is pressed a weather file for the location is created.

2.2 The Building
The Building describes the geometry of the building as well as some other technical parameters for the
building, see Figure 2.6.
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Figure 2.6: The input form for the Building.

The input is then subdivided into different topics.

2.2.1 Building Geometry
Under the building geometry the number of storeys, the room height and the length of the façades are
given. The room height is the actual room height. The building height is calculated within the
programme as the storey height multiplied with the number of storeys. The storey height is calculated
from the internal room height plus the height of the intermediate floor, with an assumed value of 0.3
meters, see Figure 2.7.

Figure 2.7: The room height, in the example 3 m, is given. The programme automatically adds 0.3 m
as the height of the intermediate floor and the total storey height is the room height plus the height of
the intermediate floor (i.e. 3.3 m).
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For the Length of Façade 1, the length of the longest façade is given. The perpendicular façade is then
façade 2. The numbering of the façades is given under The Location in the picture showing the
orientation of the building, see Figure 2.2.

2.2.2 Working Hours
The approximate working hours at the office is given by assigning the hour when the employees come
to work and the hour for them to leave. The internal heat loads are assumed to be higher during
working hours and lower during non-working hours. The working hours also effects opening/closing
of windows, running of fans and the actual studied hours, as the main concern for the programme is
the temperature and the ventilation rates during working hours.

2.2.3 The Building Envelope
The air tightness of the building is given, either in the form of low, medium or high, or as your own
definition of air tightness. The air tightness is defined as the flow through the building envelope at a
certain pressure difference (l/s,m2 at 50 Pa). By changing the low/medium/high the actual value for the
air tightness is automatically changed. For different countries the low, medium and high give different
value as houses differs in air tightness in different countries.

The thermal insulation is given by assigning either the U-value or the equivalent insulation thickness
for the walls and the ceiling. The U-value/insulation thickness assigned should be an average for
respective construction. By changing the U-value or the insulation thickness the corresponding value
is changed.

2.2.4 Thermal mass
The thermal mass of the building is given in the terms of very light, light, heavy or very heavy. The
sum (Wh/Km2) is automatically changed. It is also possible to assign a own definition of the thermal
mass by entering a user-specified value. The value (Wh/Km2) is defined as the thermal mass per gross
floor area.

2.3 The Ventilation Strategy
The Ventilation Strategy describes the vents and other ventilation devices, if any, see Figure 2.8.

Figure 2.8: The input form for the Ventilation Strategy.



User’s Guide – the NatVent simulation programme

8

The input is then subdivided into different topics.

2.3.1 Vents
For the vents the equivalent vent size is given. This is the size of one vent with consideration taken to
the reduced size e.g. grilles. The equivalent size of vents is sometimes given by the manufacturer.

For each façade the number of vents for each floor is given.

2.3.2 Internal Heat Loads
The internal heat loads during working hours is given in terms of low/medium/high. The sum, given in
W/m2 is automatically changed. A user-specified value for internal heat loads might also be given.

2.3.3 Ventilation Strategy
Under this heading it is determined whether the building is ventilated by passive stacks and/or ducted
air supply. If the square for e.g. passive stacks is checked the specification of the stacks is enabled.

For the passive stack the height of the passive stacks above the building height as well as the total size
of the passive stacks need to be specified. The total area of the passive stacks is divided into smaller
stacks with an assumed diameter of 0.2 m.

For the ducted air supply the length and total area of the duct need to be specified. The duct is divided
into smaller ducts with an assumed area of 0.5 m. If the air is not preheated in the duct or if the inlet
for the air is on the roof, the system should be simulated as vents, see Figure 2.9.

Figure 2.9: Ducted air supply.

2.3.4 Fans
A fan can be simulated by checking either Exhaust Fan or Supply Fan depending on the character of
the fan. If a fan is chosen the rest of the controls under this heading are enabled. Then a constant air
flow through the fan is specified. The time that the fan is running is specified with continuous (fans
running at all times), working hours (fans running only the working hours specified under 2.2.2) or
non-working hours (i.e. the fans are used for night cooling. For the year round performance case the
fans are running when the average indoor air temperature for the preceding 24 hours is higher than
20ºC.).

2.4 The Windows
The Windows section describes input about the windows, see Figure 2.10.
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Figure 2.10: The input form for the Windows.

The input is then subdivided into different topics.

2.4.1 Windows – Size
The size of the windows for the different façades are given in the first column. The size is given in
relation to the total façade area (or ceiling area for the skylight case). The whole area of the windows
is given, i.e. inclusive frame and casement. The actual glazing is approximated as 80 % of the total
window area. In the second column the percentage of the windows that usually are opened during
working hours. This is the percentage of the window area.

2.4.2 Position of Openable Windows
The position of the openable windows is determined by giving the height, above floor level, of the
window’s lower frame and the window’s upperframe, see figure 2.11. Note that it is the heights of the
openable windows that are requested.

Figure 2.11: The positioning of openable windows.
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2.4.3 Solar shading of the Windows
Under the heading Solar shading, both solar shading and the overhang over the windows are given.
For the solar shading different options are given in Table 2.1.

Table 2.1: Different solar shading devices.
Type of solar shading
No solar shading
Internal solar shading with dark colours
Internal solar shading with light colours
Limited solar protective glazing
Significant solar protective glazing
External solar shading

The Overhang factor is given as the angle of the overhang, see Figure 2.12. There are four options for
the size of the overhang; no, small, medium and large overhang.

Figure 2.12: The overhang angle

2.4.4 Type of Windows
The type of windows is determined by choosing a type from the list. The U-value and the transmission
value is automatically changed. A user-specified definition of a window can be made by specifying a
U-value and the transmittance factor.
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3 The Results
The type of results depends on the chosen period studied. Below the output for the different cases are
shown. The results are shown as graphs in the programme but can be exported as tables by clicking the
Save Table button.

3.1 Summer
In the first form of the output window, the maximum and minimum values during work hours are
shown, see Figure 3.1.

Figure 3.1: The summary output form for the summer case.

The ventilation rate is shown in a graph showing the ventilation rate hour by hour for the studied
summer week, see Figure 3.2.

Figure 3.2: The output form for the ventilation graph for the summer case.
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The indoor air temperature is shown in a graph showing the indoor air temperature hour by hour for
the studied summer week, see Figure 3.3. The outdoor temperature during the period is shown by
clicking the Outdoor temperature button.

Figure 3.3: The output form for the indoor air temperature for the summer case.

3.2 Winter
The winter results are identical in structure with the summer results except for that the indoor air
temperature is not calculated and therefore not shown. The temperature is assumed to be 20ºC during
the whole winter week.

3.3 Year round performance
The year round performance results are given in terms of duration graphs instead of hourly values. The
duration of exceeding temperatures is shown, see Figure 3.4.

Figure 3.4: The summary output form for year round performance.
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The ventilation rate is shown in a graph showing duration of the different ventilation rates for the
studied year, see Figure 3.5.

Figure 3.5: The output form for the ventilation rates for year round performance.

The indoor air temperature is shown in a graph showing duration of the different indoor air
temperatures for the studied year, see Figure 3.6.

Figure 3.6: The output form for the ventilation rates for year round performance.
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5 Disclaimer
The NatVent consortium as well as J&W Consulting Engineers are not in any way responsible for any
results calculated with this programme or any conclusions drawn from the results or any actions taken
based on the results.

6 Future progress
This is a demonstration programme of the 1.0 beta version of the NatVent program. A full version will
be released during 1999.Unfortunately  no support at all can be given on this demonstration
programme. However comments are welcome on e-mail charlotte.svensson@malmo.jacwid.se.

7 Literature
Svensson C and Aggerholm S, 1998, The NatVent programme – Fundamentals, AB Jacobson &
Widmark, Malmö, Sweden.
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