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Install and configure Heliodon O

Requirements

Heliodon will work fine on most recent computers but remember Heliodon is a 3D environment that
is very demanding on graphics and CPU resources (as all 3D software). So computers with low
capabilities may not be well-adapted for running Heliodon. The minimum requirements are listed
below.

* Windows XP, Vista or Seven

¢ 500 Mb of free space on HDD (on c:\ partition)

¢ Video card compatible with OpenGL (most recent cards are compatible)
¢ 3-button mouse (+wheel)

¢ Microsoft Visual C++ 2005 Redistributable Package (x86) [download]

Check Microsoft website for more information.

Microsoft Visual C++ package

Microsoft Visual C++ 2005 Redistributable Package contains libraries required for Heliodon to run
properly. You may download it here. Check Microsoft website for more information. Open it and
follow the procedure. Once installed, you won't need to install again. Note that this package may
already be installed on your computer (several software rely on Microsoft Visual C++ 2005
Redistributable Package).

Gaphic card

The biggest problem that you may face is a graphic card that does not handle correctly OpenGL
graphic language. In this case, drawings may not appear correctly (colors, shapes) or some elements
may not appear at all (such as the view point, sun etc). There is no list of certified graphic cards for
Heliodon. Just note that we never experienced issues with NVidia graphic cards but we did with other
brands such as ATI or Intel cards. This does not mean that these cards won't work with Heliodon but
you may experience problems with them.

In case you have graphic issues, try to update the driver of your graphic card. In most cases, this
solves the problem.

Install

First you must download the _install package on Heliodon website. Open it and follow the install
procedure by clicking "next" button.
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Install and configure Heliodon

HELIODON

]
Welcome to the HELIODON Setup
Wizard
This will install HELIODOM version 2.7-02 on your computer.

Itis recommended that you elose all other applications before
continuing.

Click Mext ta continue, or Cancel to exit Setup.

Once installed, you will have an "Heliodon2" menu in Programs and an Heliodon2 icon on Windows
Desktop. You may already use Heliodon "as is", default parameters should work well or you may
want to configure Heliodon before using it.

2 [} &) 30 viewer

| | HijackThi » i} config
Harne'Bank Light » (@) Heliodonz
| | HTMLDOC ¥ & Uninstal
g Inno Setup 5 » B SRTM Interface
-
Configure

In the Heliodon2 menu, run the "Config" shortcut. The following interface brings up (it may take a
few seconds to appear). Several things can be set here. Complete descriptions are given below.

inix
“8&|=|?
— fafders
Applications: | g
Images: I g
External models: I g
— SATM maps
Folder. [ EI
Server: | EI
— license
License: I E”'I

Application folder

The application folder contains the Heliodon models. This is the default folder when you will open or
save in Heliodon. Leaving this field blank means that the Windows folder "My Documents" or simply
"Documents” (this depends on Windows language, Mis Documentos, Mes Documents, etc) will be
used. Use button # on the right to select another folder.

Heliodon2 Documentation 2




Install and configure Heliodon

Image folder

The image folder contains the images that you may import in Heliodon as background images. Leave
blank for using "My Documents" folder.

External models folder

This folder is intended to contain all the external models that you may import in Heliodon. This
includes :

e STL files (.stl)

¢ DEM Ascii files (.asc, .txt)
e DEM XYZ files (.xyz)

¢ Shapefiles (.shp)

See section "Import external objets" for more informations.

SRTM maps

SRTM maps are free DEMs (Digital Elevation Models) that you may import inside Heliodon (see
Import Free DEM). The SRTM maps folder is intended to receive the files downloaded from the net.
Leave blank for using "My Documents" folder.

_$AHELIODON configuration ] 3
=8 &2
— faiders
Applications: I =
Images: I &
External modsls: | =
— SRTW maps
Folder. [ =l |
) Fp e, re.itfpubfsrtmi4f arcascil
Server Fip: fsrbmiEsi.coiar.org/SRTM _v41 [SRTH_Data_ArcASCIT)

license — http:ffdroppr .orgfsrtmfvd.1/5_5x5_ASCIL)
Licenss htkp:ffarmadillo.geog.kd. ac uljportalisrkm3/srkm_data_arcasciif
http:/ihypersphere telastience. org/elevation/cgiar_srtm_v4 ascijzip/

SRTM maps may be downloaded for free on several servers. Depending on your location and your
internet connection, one server may be faster than another one. Use the list of servers (right-click in
the "server" field, see above) to select a SRTM maps server. You may try the connection by using the
g button. A small SRTM patch is being downloaded while the following message appears.

=101x]

Start downloading file srtm_33_06. zip from web server ftpcxftpjrc.it/pubssitmivi/arcasci/

In case the download is successful, the following message appears.

(RN =10l

Transfer rate is 333.145 kB/s for web server
Ftpe ¢ wftp.jrc. it/ pub/ srtmvV 4/ arc ascis,

It gives you an idea of the transfer rate so that you may test the different proposed SRTM map
servers. In case you get an error, it means that the server did not answer in due time.

License

When you don't set a license, Heliodon works in DEMO mode. That means that there are some
restrictions in the use of Heliodon:
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1. you cannot create more than 20 objects (panels, prisms, ...);
2. you cannot import external models (STL, DEMS, shapefiles).

Even with these limitations, you may yet create complex models with Heliodon. Nevertheless, to be
able to import external models and build more complex scenes, you need a license. Requiring a full
Heliodon license may be done thanks to the Help menu of main Heliodon windows.

-'{) untitled.heliodon - HELIODON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset
File View Colors Ohjects Keyboard |Help

0O |ﬁ ‘ = ‘ =] | O & | Release history

=

Check version

Suagest an improvyement
sk a question

Report a bug

Request a wgnse (commercial)

........ website

About

Once you have a valid license file (nammed file.heliodon.lic), use the = button to the place on disk
where the file is located. Do not use a mobile hard drive or a USB key for your license, otherwise you
will need this device to be connected to run Heliodon. Instead, use a folder in the hard drive of the
computer (the "My Documents" folder for example). Do not either place the license in the Heliodon
folder (Program Files\Heliodon2) since this folder is swept away when a new version of Heliodon is
installed.
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Assumptions O

Foreword

In Heliodon, we make several assumptions in the models we use. Below is the list of the main
assumptions and simplifications. Note that the goal of these assumptions is mainly to reduce the
computation time in order to have quick answers and results. The purpose of Heliodon is not to be as
precise as a GPS solution but to allow a fast study of available daylight and solar energy. In future
releases of Heliodon, we may reconsider one or more of these assumptions (on user demands for
instance) but never at the cost of losing interactivity and reactivity of the software.

Latitude and longitude

The geographic position is defined by the latitude and longitude. In most GIS software, you can see
latitude and longitude changing while moving the mouse over the map. In Heliodon, even if we move
the viewpoint along X and Y axes, latitude and longitude remain constant. We implicitly assume that
the studied zone is small enough so that the variations of latitude and longitude are small.

This implies that the sun trajectories (in the stereographic projection) remain the same even if we go
up and down along the Y axis (latitude increases/decreases). This has an impact on the daylight
simulations. Both the duration of the day and the solar fluxes change with the latitude. In Heliodon,
they remain equal.

This also implies that the official time remains constant even if you move the viewpoint position. In
the "real World", official time does change with geolocation (both latitude and longitude).

Time

You may chose between solar and official time. The gsolar time is the time you may observe with a
sundial. It only depends on the sun position (azimuthal angle). Official time is the time given by a
watch. It is based on the mean solar time. Difference between apparent and mean solar times is given
by the equation of time that takes into account the Earth's orbit (ellipse) and the inclination of the
Earth's axis (obliquity of the ecliptic). Time difference has a maximum of more or less +14 minutes in
February and -16 minutes in November.

In Heliodon, we have chosen an approximation of the true equation of time (see _here). It gives a
sufficiently precise result (a few seconds).

Sunrise and sunset

The sun is not punctual. It is seen from Earth's surface with an angle of about 0.5°. In the
stereographic projection, the trajectories represent the trajectories of the sun center. As a consequence,
true sunrise occurs sooner than the sunrise indicated in Heliodon. At contrary, true sunset occurs later
than sunrise given by Heliodon. The difference depends on the way the sun crosses the horizon. For
sunrise, if it climbs quickly (regions near the equator), the difference is small (about one minute). If
its trajectory is almost parallel to the horizon (near the poles), the difference is much greater as
illustrated by the figure below.

Heliodon2 Documentation 5


http://en.wikipedia.org/wiki/Apparent_solar_time#Apparent_solar_time
http://en.wikipedia.org/wiki/Solar_time#Mean_solar_time
http://en.wikipedia.org/wiki/Equation_of_time
http://jean-paul.cornec.pagesperso-orange.fr/equation.htm

Assumptions

Heliodon sunrise

horizon //

<A

true sunrise

In addition, there is a optical effect due to the refraction of the Earth's atmosphere. We can see the sun
before it actually crosses the horizon as illustrated on the figure below. Note that this effect also
depends on the altitude of the studied point since the refraction depends on the height of the
atmosphere layer.

You can check this website for a complete method of computing sun trajectories as well as sunrise
and sunset time. You may also find a lot of websites giving sunrise and sunset hours. They usually
give data similar to what you may obtain with Heliodon.

Sun flux

There are several different models to compute the solar irradiance, i.e. the solar flux arriving at a
given point on Earth surface. The model we use in Heliodon is a simple one. It takes into account the
absorption of Earth's atmosphere (see this paper in Spanish or this document in French). The solar
irradiance is given by

&m

S, =8, withm=

cos
with

] Sp the solar irradiance,

. Spo the extraterrestrial solar irradiance (1367 W/m?),

¢ the transmittance coefficient of the atmosphere (0.7),
e A the altitude,

* A, the reference altitude (8200),

¢ the zenith angle.

In Heliodon, these coefficients above are constant for a given simulation, even the altitude. Indeed,
for a mesh, we consider a mean altitude, even if the mesh is 1000 meters high. Note that, with no
terrain, the altitude of an object is its mean altitude with respect to ground plus the altitude of ground
itself (as indicated in the projection window, use key "a" to set the altitude). Let us take an example: a
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Assumptions

panel of 10 meters high lies at 500 meters of the ground and the ground altitude is 300 meters; in the
calculation, we use an altitude A equal to 805 meters.

Energy received on ground

The simplification made on altitude does not apply when we compute the energy received by the
terrain (F11 key). In highlands, the terrain altitude may greatly vary so that it is inexact to consider a
mean altitude. Rather, the flux is computed with the actual altitude. The mesh used for the terrain is
the terrain model itself, i.e. a triangle mesh. Each triangle is colored according to the energy (or
daylight) received at its center point.

Terrain mask

The mask due to the terrain is not computed the same way other object masks are computed. In the
projection, the 3D coordinates of an object are projected on a plane (2D). All projections belong to the
azimuthal projection family, i.e. there is a projection center. To ensure that hidden objects are not
visible (behind visible ones), we add a third coordinate to the two coordinates of the projection: the
distance to the center of projection. This way, hidden parts of the scene are correctly displayed. This
method may take several seconds to compute the projection if the scene is complex.

The terrain is usually composed of many triangles and vertices. Thus the same method of computing
the masks cannot be applied to the terrain if we want to achieve a small display time. Instead we
compute the terrain mask as a "curtain". From the center point, we compute in each direction (let us
say each degree, angle ) the highest point of the terrain mesh in term of elevation angle

A point of the curtain, given by its two angular coordinates ( , ), is projected as it was at an infinite
distance. So the terrain mask always lies under the masks of the objects of the scene. In the example
below, the mask of the prismatic building is seen in the projection although it is behind the hill
compared to the projection center (the view point).
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-'{) untitled.heliodon - HELIODON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset

=10l x|
File Wiew Colors Objects Keyboard Help

D|F iR See gl | -2 w@zdéal¢(=B|l~7F|8s BE|®
45%51'N (221°22%

Altitude: 170 m N
S RN Y

K‘ 5 Sunrise at 06:53
23-0ct#17-Feb 14:36 51

Sunset at 17:.07
I

(S S 1 Y W E——N & Y W— |
The image below shows how the curtain looks like for the above scene. You may find more details on
the method in the DEA Thesis of Olivier Collin (in French).

T = 0.00 [m] \\mu[m]\D\ a00[m || none

none | - | Stereographic| normal |
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Calculation parameters ©

Stereographic projection

The calculation parameters may be set by clicking the parameter button & in the properties dialog box
for meshes (see below) or by pressing key "F7" in the main Heliodon window.

IS el
Hmeshono b

Map type: sun factar v evolution Q

sizer - - qODtions For map campukation

1089 nodes (2048 triangles)

elevation: 0.00 [m] height:

[ active [ show (2D) [ show (3.

Graphical window

The calculation parameters are set within the graphic window below. It represents the whole year as a
2D plot with hours in abscissae and dates in ordinates. The night corresponds to the grayed zones.
Right-click on the graphic to access the menu. The period of study is representes by the red rectangle.

%) Edit period for sun maps (Isochronal Projection) I ] 5 |
21-Dec
21-Mowv
21-Oct : :
B N 1 minutes
21-Sep o
LA Solar flusx parametsrs 2 minutes
21-Aug A > Ground altitude (AMSL): 68 m %
S1ul 4 AL Compkteyesr G5 da) :2 mm:::
3. Cenkered on 3
wun : Period duration p  Z0minutes
n B T n 30 minutes
21-May B - b B Complete day (24 hours)

Marning (6-12)
Moon (10-14)

Day (8-16)
Afternoon (12-18)

21-Apr

o1 2 3 4 5 & 7 8 9 10 1 1213 14 15 168 17 18 19 20 21 22 23 24

¥ grid ¥ sunheight  hours: 00:00 2400  dates: 13-Apr  02-un [~ pnedsy  cub 21-Dec  duretion:1224:00

Grid precision

The calculation is made on a grid of points in X (time) and Y (dates). The computation is made for
each day of the period at several time steps. The time step (along X) may be chosen within the menu

(1, 2, ..., 30 minutes).

day D+1

day D

sunrise noon sunset

On above figure, the computation points are represented for day D and day D+1. The points are
distributed regularly along axis X and set with the time step duration AT. The points located in the
night regions (red points) are discarded. For the remaining points, the position of the sun
corresponding to the date and the time is computed and that gives the direction of the sun rays. With a
given direction, we compute if the rays are intercepted or not for each point of the map. If the ray is
not intercepted, we had AT to the sunlight duration and F.AT to the received solar energy, F being the
solar flux for this particular sun ray direction.
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Calculation parameters

Solar flux

The sun flux is computed with a simple formula that accounts for the absorption of the athmosphere
(see assumptions section). The two parameters that the user can modify are:

e the transmittance coefficient of the atmosphere (0.7),
¢ A, the reference altitude (8200),

When you click on "solar flux parameters" in the menu, the following dialog box appears.

2 solar flux model I [] |

Tau (atmosphere transmissivity coefficiert) (0.1 0.99]

A (reference afttude) (1000 20000)

f200

QK cancel

Ground altitude (AMSL)

The ground altitude (Above Mean Sea Level) is used when you study a point on earth located at a
given altitude (for example the town of Mexico at 2250 meters AMSL). The altitude changes the
obtained solar flux. Note that, when you have a terrain model, the actual altitude is computed and
taken into account, the ground altitude having no effect then.

Period duration

All the other items in the parameters menu are used to set the period duration. It can be the whole year
(365 days, leap year are not taken into account), a period centered on a particular day, only the
morning or the afternoon, ... You can also set the period interactively by click-and-drag on the period
limits (the red rectangle). Use left click to translate the period (not changing its duration) or
middle-click to extend/reduce the period.

hours: 00:00 2400 dates: 13-Apr  02-Jun [~ one day

You may also use the buttons above to set the start/stop date and hour. Right-click on the field and a
dialog box appears where you can set the date or the hour. A "one-day period" is a period centered on
a given date and for which you set the duration (one day, one week, one month, &hellip).

Cut date

The cut date is the starting and ending date of the Y axis. You may choose between December 21th
(the default) or June 21th. Right-click on the field to change the cut date. This does not change the
results but this allows the selection of particular periods. For example, if we need to study a period of
three months centered on the Winter solstice, we change the cut date to June 21th and then we are
able to select the desired period (see below).
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%) Edit period for sun maps (Isochronal Projection) =lo=l

21-Jun

21-May
21-Apr

21-Mar
21-Feh
21-Jan

21-Dec
21-Maov

21-Oct
21-Sep
21-Aug

21-Jul

21-Jun
g 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

o1 2 3 4 5 6 7

¥ grid ¥ sunheigt  hours: 00:00 2400

detes: 21-Dec 91 day(s) ¥ oneday | oul Ziplun  cration 215400

Equivalent and orthographic projections

For both projections, there is only one parameter: the grid size. The computation is based on a
cartesian grid of points in the projection circle (see below). Each point corresponds to a direction in
space. Starting from a node of the map, a ray each direction, factor (sky factor or view factor) is (

B Object properties =13 x|

Hmesh000 ye||
Map type: sun factor [ evolution

size: s + | W aptions for map computation

1088 nodes (2048 triangles)

elevation:  0.00[m]  height

[V active [ show (2D) [V show (3
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Colored maps

Colored maps are widely used in Heliodon to display various results (sunlight time, solar energy, sky
factor, ...). Most of the results are displayed on meshes that lie on the objects of the scene. To show
the variation of a quantity (energy, time, ...), the mesh is colored according to the the value of the
quantity. Figure below illustrates the energy received on the door and the circular window during the
entire year in Barcelona.

& house.heliodon (3D Yiew) - HELIDDON 2.7-02 @ 2003 2011 _ 1O x|

30wt O B 2

kWvh/rr® | | Sun flux | Barcelona (41° 23' Ny | 21-Jun | 21-Jun | 385 days
24 hours | 2 min

Maps on objects

For most Heliodon objects, the map is created in the Object properties dialog box. Either double click
the object in the 2D view then use the right click to open the dialog box, or double right-click the
object in the 3D view or use the Objects menu and select Edit properties in the menu.

On the example below, we have created a simple scene with a house (a roof and four walls with a
door and several windows and a garden with fences). We have also created an horizontal panel for the
house's floor. After selecting the floor, we create a mesh on the floor by checking "yes" in the mesh
field of the properties dialog box as illustrated below.
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4 house +garden.heliodon - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset - o) x|
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{0
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elsvation:  D00[m] ekt

[ sctive W show (2D) W show (3.

meste & Yo " ono

Align on: RoofPrism0001
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® 3 Sunrise at 06:30
12-Oct/28-Fab 14:54 5T} Sunset at 17:30
Y e Y ol i el |
[ ozm || sssm | ooom | o || 100 [m]Hi” 300(m || Floor | wove || oo 600 iml || Stereograpic | nomal |

At this point, a mesh object named "Floor_mesh" is created on the horizontal panel named "Floor".
Select the mesh object for example thanks to the Objects menu. Note that a mesh created on an
horizontal panel goes in the "Horizontal meshes" object family.

-{) house-+garden.heliodon - HELIODON 2.7-02 © 2003-2010 Benoit Beckers & Luc
Fils View Colars | Ohjscts Keyboard Help

D|B"‘D"“E Terrain |@ﬂﬂl=|¢|§i§_@i‘ﬁ
Horizontal panels »
o ’ Yertical panels 3 ’ e ’ ’ e

Prisms,
STL models
Solar panels . -
Floor_mesh b| Select
Wertical meshes
Surface meshes - . Updat
B W . T v Active
T s : " v Show (2D}
v Show (3D}
" Focson

Delete

Once selected, the following dialog box appears. You may change several parameters of the mesh
object.

g
Fioer_mesh 521

Map type: sun factor [~ evolution

size: | 030[m]  offset 0.001 [m]
373 node T2 triandles
Size of mesh elements

Eleyation: 0,00 ], Feight:

[ active |V show (2D)  [v show (3.

Update

The refresh button & launches the calculation for the mesh. Depending on the projection you have
chosen, the results are:
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¢ Stereographic: sunlight time or solar energy/flux
¢ Equivalent: sky factor (solid angles of sky openings)
¢ Orthographic: view factor (sky diffuse solar energy)

Evolution

When checked, the results for each step size are kept so that you may visualize the evolution of the
results during the studied period. This only applies when the stereographic projection is selected (thus
for solar aspects). See the evolution section for details.

Options for calculation

You may change the calculation parameters (step size, period duration, ...). See the calculation
parameters section for details.

Size

You can set the size of the mesh elements (triangles) by dragging the cursor left (smaller) or right
(greater). The number of nodes and elements of the mesh are displayed below. If you want, you may
set an exact value by clicking the size value. Note that the calculation time increases with the number
of nodes. So, by default, the element size is high so that there are few elements. If you need a more
precise result, decrease the element size.

In the example below, the mesh size is the default (the greatest possible size). The mesh is composed
of 60 nodes and 90 triangles. One can see that the result is "ugly". The zones with different values are
not well marked.

&) house +gardenheliodon (3D Yiew) - HELIODON 2.7-02 © =10l x|
3|0 @™ D8?

hours  |Sunny period | Barcelona (41723 N) | 21-Dec | 24 hours | 2 min
0B:30
05:47
05:03
04:20
03:37

If we set the smallest possible value (best possible resolution), the mesh is composed of 39300 nodes
and 77778 triangles. Now the result is "nice" and we are able to see clearly the different zones of the
map.
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) house +garden.heliodon (3D Yiew) - HELIDDON 2.7-02 © 2003-201 =1ol x|
S0ar o8 2

hours  |Sunny period | Barcelona (41°23' M) | 21-Dec | 24 hours | 2 min
08:32
05:48
05:05
04:21

It is not mandatory to set the best resolution since it costs in calculation time. Note that the results are
numerically correct with a small resolution although they do not look good. Also note that the process
of decreasing the element size is not linear: if you decrease the size by a factor 2, you increase the
number of nodes almost by a factor 4 and, consequently, the calculation time also increases by a
factor 4.

Offset

By default, the mesh presents an offset from the limits of the real object it is associated with. This is a
security to avoid exceeding the limits of the actual objects. The default value (one millimeter) should
be enough in most situations. An offset of 0.1 (10 centimeters) is shown on the figure below for the
floor mesh.

Meshes on vertical panels

A vertical panel has two sides on which we may create a mesh. In the properties dialog box, you may
select the proper side of the vertical panel using the flip button. The red arrow indicates the chosen
side.
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lé} house +garden.heliodon - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset

File Miew  Celors  hiects  Kevhnard — Heln

T I e o2 eS|
5 || waERrismann] ﬂ-

I |
L Ll I
I

elevation: 0.00 [m] heights S.00m]

J7 aclive I show (209 | show (3...

meshi % yes  ( no

Align on; Floor

e S = e B e T

In the example below, we have created a mesh on the back wall of the house. The mesh is colored
with the solar energy received at the equinox (March 21st).

) house +garden.heliodon (3D Yiew) - HELIODON 2.7-02 © 2003-20 -0l x|
&0t |82

KWhirm? ‘ Sun flux | Barcelona (41° 23 M) | 21-Mar | 24 hawrs | 2 mm|

Solar panels

A solar panel is naturally a receiving surface so it automatically has a mesh attached to it. As seen
below in the properties dialog box, you may disable the mesh by unchecking the map checkbox.
Otherwise, the properties of the mesh are the same as any other meshes.
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-ﬁ house +garden.heliodon - HELIDDON 2.7-02 @ 200:3-2010 Benoit Beckers & Luc Masset =10 5[
File g ~ T L
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On the figure below, we compare the energy received by the same solar panel at three different
positions (in the middle of the garden and near the house).

&) house +garden.heliodon {3D View) - HELIODON 2.7-02 © 200320 -|0] x|
S0t @8 2
R ‘ Sun flux | Barcelona (41° 23 M) | 21-Mar | 24 hours | 2 mm|

Meshes on STL surfaces

When you import an STL model within Heliodon, you can select plane surfaces (geometric features).
The example below illustrates the model of a house on which we have selected several plane surfaces
(colored surfaces).
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Double-click on model to selectiunselect clusters

Once you turn back in Heliodon main window and you select the STL model, the properties dialog
box looks like below. You may select the surfaces one by one (or all at a time) and create a mesh on

them.

=)
oEspErs ﬂ £| |

|
{1
O

elevation: 0.00 [m] Frefght:

[ active |V show (200 [v show (3.

Align on: none
2| blo| B B e 5o ol
| meshes _none | _a | |

[~ gespars_selectiond | |

¥ el eiting | |
I SRR calof e mesh on =T e
I gaspar3_selectiond
[~ gaspard_selection5
[~ gaspars_selectiond
I~ oespar3_selection?
I~ gaspar3_selectiond
I~ gaspar3_selectiond
I~ gaspar3_selection! 0
[~ gaspar3_selectiond 1
[~ gaspars_selection] 2

[~ gaspar3_selection! 3

ImEEEE| B EE

[~ umspear?_selection 4

Checking the second surface ("gaspar3_selection2", the light blue one), we create a mesh on the blue

surface. After the mesh is created, you can modify its parameters as usual.

Independent meshes

Rather than creating a mesh on an object, you may create an independant mesh, horizontal or vertical.

You have to create the mesh just as you can create an horizontal or a vertical panel. One the mesh is

created, go to the properties dialog and modify its parameters as usual. The example below shows an

horizontal mesh that measures the sky factor (sky openings) at 1.5 meters from the ground.
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) house +garden.heliodon (3D Yiew) - HELIDDON 2.7-02 © 2003~ (=] 3]

Sky factor | 200200 grid

Unlike meshes on real objects, you may modify independant meshes like moving, lifting, ... From a
physical point of view, independant meshes, that we also call virtual meshes, are different from the
object meshes (see next section below).

Terrain mesh

Finally, the terrain may also be colored with a map representing the variation of a given quantity. So
far, it is only possible to color the terrain with sunlight time or solar energy (under the stereographic
projection). The figure below illustrates the zone of the Mont Blanc colored with the received solar
energy. To calculate the map on the terrain, use the F11 key.

& import_free_dem.heliodon (3D Yiew) - HELIODON 2.7-02 (€ 200 _ 1O x|

S0 et @8 2

KR/ ? ] | Sun flux | 45° 48' N | 21-Mar | 24 hours | 774-4783 m (AMSL)
575 15 min

BO7[ -
5.40 3
472
405" =
1%
270
2m
13 - i
07 d
0.0

Real or virtual meshes

As shown above, there is a great difference between meshes on real objetcs and independant meshes:
meshes on real objects take into account the direction normal to the object. This means that, when we
compute for example the solar energy, the direction of the sun rays with respect to the direction
perpendicular to the object surface (we simply call it the surface normal) influences the amount of
energy received by the surface. The law is in cos( ) where is the angle between the normal to the
surface and the ray direction. A virtual mesh receives energy regardless the direction the rays come
from.
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Sun ray

Similarly, when we compute sunlight time, the sun is only visible from one side of the surface mesh
while, for an independant mesh, it is visible from both side. Finally, for sky factors and view factors,
the projection is made on the surface plane for a surface mesh while it is always made on a virtual
horizontal surface for independant meshes, as shown below in the case of the orthographic projection
(view factor).

e ’
¢ IR

Virtual surface

Real object

To sum up, the real meshes, for which the normal is accounted for, are:

® Mesh on horizontal panel
® Mesh on vertical panel

e Solar panel

® Mesh on STL surface

® Mesh on terrain

while the virtual meshes, for which the normal has no effect, are:

® Horizontal mesh
® Vertical mesh
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Colormaps

Colored maps are widely used in Heliodon to display various results (sunlight time, solar energy, sky
factor, ...). Most of the results are displayed on meshes that lie on the objects of the scene. To show
the variation of a quantity (energy, time, ...), the mesh is colored according to the the value of the
quantity. Figure below illustrates the energy received on the door and the circular window during the
entire year in Barcelona.

& house.heliodon (3D Yiew) - HELIDDON 2.7-02 @ 2003 2011 _ 1O x|

30wt O B 2

kWvh/rr® | | Sun flux | Barcelona (41° 23' Ny | 21-Jun | 21-Jun | 385 days
24 hours | 2 min

In the above example, the colormap is composed of colors going from blue (lowest values) to red
(highest values) passing by green, yellow and orange colors (for average values). This blue to red
colormap is the most used in scientific vizualisation but you may need to use different colormaps
according to your specific needs. In Heliodon, you have several predefined colormaps. Use the F5 key
whenever you want to choose another colormap. The following window appears.

[

® Select color map ] |}
lue2red

Pink

m

Click on a button to select the corresponding colormap. You may call the colormap selector from any
Heliodon window where there are colored maps. Note that the choice of a colormap is not permanent,
except in the main Heliodon window.

Create a colormap

To create your own colormap, click on the @ button. The following window appears. The current
colormap is displayed in the form of three color channels: the red, the green and the blue channels.
You may change the colors of the colormap by changing the color components (R, G and B) at the
control points (9 points in this case).
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Ed X|FAal

[~ discrete < E ] [ | 9points [~ separate ¥ apply

For example, we will change the colors to have a smaller blue region and darker extreme blue and red
colors. You may check the "discrete" button to see 9 distinct colors (in fact colors of the control
points).

M Create colormaps (@ 2003-2010 Benoit Beckers & Luc Masset
EHE|X|=A|

IV Hisheetd L | | 9colors -« [+ Fpoints [~ separate I apply

The changes made at the colormap are applied directly to the Heliodon window as illustrated on
figure below (original colormap on the left, modified one on the right).

’{) house.heliodon (3D ¥iew) - HELIDDDN 2.7-02 © 200
o8 2

Sun flux | Barcelona (41%23' Ny | 21-Jun | 21-Jun | 365 days Sun flux | Barcelona (41° 23 N) | 21-Jun | 21-Jun | 365 days
24 hours | 2 min 24 hours | 2 min
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At this point, this new colormap will only be accessible for the Heliodon model you are working on.
If you want to reuse this colormap subsequently, you have to save it.

2 Colormap name =1a1=]

Mame

Ek biue to dark red I

Ok Cancel

The new colormap is now saved in the Heliodon library under "Dark blue to dark red". You can now
use it whenever you want.

¥ Select color map = =] B3
Bluszred
EETT Brown
Blue to dark red
els
_ Init
e
_ Pink
_ Summer

When you want to create a new colormap, you may either start from the one you are currently using
or load a colormap from the Heliodon library or import a standard colormap (use the # button). To set
the color components, you may also use the menu (right click within the window).

-2010 Benoit Beckers & Luc M

swap RGE b

Flip ] :
Left <> Right

Gresn » Top <-= Bothom

Blue ¥ constant (0}
constant (255)
constant

lingar (255 - = 0)
linear

¥ discrete ! | »| 9colors g [ | 9points [~ separate W apply

Left click within the horizontal colorbar to get the information on a given color, i.e. its RGB
components as well as it HSV components (Hue, Saturation and Value) as illustrated below.

Colorbar

When one or more colored maps are displayed (3D window, isochrone view), a colorbar is also drawn
to indicate the correspondence between colors and values and to show the units of the results.
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kiWhim?
231
202
173
1.44
1.16
0.87
0.58
029
0.00

The colorbar may be moved: click on the colorbar with the left mouse button, keep button pressed,
drag the colorbar to the proper position, release button. Note that, doing this, the colorbar has an
absolute position from the bottom left corner of the window. If you resize the window, the absolute
position is kept so the position is not good any more as illustrated below (setting colorbar position on
the left, resizing window on the right). A better way is to set a predefined position (see below).

B all_trpecheliodan (30 View) - HELIODON 2.7-02 &

g llar 0w ¥

|<un flux | Lyon (45" 42" N) | 21-Dnc | 28 hours | 2 min|

You may set several parameters of the colorbar by left clicking on it. This brings up a dialog box next
to the window.

i
position: manual
L e
_ql:D labels
fant | 1 extend
[0 [z

¥ auto I flip 7 match

Below are the main parameters of the colorbar.

¢ Position: manual or predefined (right-click to display the menu)

® Spacing: space between the labels

¢ Labels: number of labels to display

¢ Font: set the labels and title font (size, bold, ...)

¢ Extend: check this to force the colorbar to take entire window's height

® Auto: set the min and max values automatically or set them by filling the fields above
¢ Flip: flip colormap (from blue to red becomes from red to blue)

e Match: display a number of unique colors equal to the number of labels minus one

Color limits

In auto mode, the program sets the min and max values according to the computated results (i.e. the
min and max values of the results). Usually, you don't have to change this setting but, in some
situation, you may have to set them manually. For example, if you want to compare two results. In the
two figures below, we have computed the energy received on the door respectively on summer
solstice (June 21st) and spring equinox (March 21st) at Barcelona. The colormap used is the same, so
you have the red color corresponding to 1.29 kWh/m? at summer solstice and 3.56 kWh/m? for the
equinox. This is due to the fact that the sun rays are more perpendicular to the door for the equinox
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than for the summer solstice.

Sun flux | Barcelona (41° 23" M) | 21-Jun | 24 hours | 2 min Sun flux | Barcelona (41° 23" M) | 21-Mar | 24 hours | 2 min

To be able to compare more easily, you can copy the limit values from the equinox case with a right
click on the min or max fields as illustrated below.

il

position: top/eft

AT v
fant | 1 extend

lH—'TL

V=

paste Imit valuss

Then you open the colorbar properties of the solstice case and you paste the values. This sets the same
limits for both case so that the results of the solstice case remain in the blue colors.

on (3D Yiew) - HELIDDON 2.7-02 @ Z003-2011 Bes
T OB 9
Sun flux | Barcelona (41% 23" M) | 24-Jun | 24 hours | 2 min Sun flux | Barcelona (41% 23" Ny | 21-Mar | 24 hours | 2 min

For the 3D windows only, another way to set automatically the color limits is to use the F4 key. Let us
suppose we have computed the solar energy for several configurations: the position of the orange
house has changed between the three studied cases (see below).
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# house heliodon (3D ¥iew) - HELIODON 2.7-02 © 2003-201 ol x|
S 0w @82
EWhim? ‘ Sun flux | Arctic circle (B6°30" M) | 21-Mar | 24 hours | 2 min ‘
=[oix]| 274
g0 =t |@8 ? 240
kWhirn? |Sun flux | Arctic circle (86° 30 M) | 21-Mar | 24 hours | 2 min ‘ 205
179 1.71
1567 137
1.34 1.03
1.12 0.658
0.80 0.34
057 b 0.00
048 w) - HELIOD
022 Q &
0.00 ctic circle (B

2

We must select one case as reference (the 3D window corresponding to the highest values for
example, the case on the right) and push the F4 key. All the opened 3D windows will be forced the
same limits values as the reference case. Here, not only the limit values are copied but also the
colormap and the view itself (camera position, camera target and zoom level) are copied. This allows
a very easy comparison of several cases.

% house.heliodon (3D View) - HELIODON 2.7-02 © 2003-201 =10 x|
S 0lat|@ a2

[ | Sun flux | Arctic circle (56° 30" N) | 21-Mar | 24 hours | 2 min|
l=TE 27
&S0 &F @ 82 240
Kh/rme |5un flux | Arctic circle (56°30° M) | 21-Mar | 24 howrs | 2 min‘ 205
274 1.71
2.40 137
205 1.03
1.71 0.68
137 0.34

0.34
0.00

1.03 000
o
S 0lat|0 B 7

274

240

205

1.71

1.03
0.68
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Match colors

By default, Heliodon uses a continuous colormap (i.e. a colormap of 256 colors). If you want the
variations within the map to be more clearly marked, you may check the "match" parameter. In this
case, the map is colored with a colormap with fewer colors, the number of which is the number of
labels of the colorbar minus one. The figures below show the solar flux along the entire year in
Barcelone with an isochrone projection. You can see the difference between a continuous colormap
and a "matched" colormap (with 9 colors, 10 labels in the colorbar).

¥ Untitled.heliodon (Isochronal Projection) - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & i [s] o3

s 0%

2 3 4 5 6 7 8 9 101112 13 14 15 16 17 168 19 20 21 22 23 24

¥ Untitled.heliodon (Isochronal Projection) - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & ] B33

s 0%

01 2 3 4 5 6 7 86 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

Note that, when we use a matched colormap, the limits between the different colors highlit contour
corresponding to isovalues of the quantity displayed (here the solar flux). On this particular
projection, we may also notice that the curves indicating the sun height (in degrees) are similar to the
contours of the solar flux.

Remarks

¢ Using a matched colormap implies that the renderer of the window is Z-buffer, which is
slower than the default renderer OpenGL.

¢ Colors you see on the screen look sometimes very different that the ones you obtain with a
color printer. You may need to modifiy some colormaps to fit you printed works.

¢ The GrayLevels colormap is adapted when you want to print Heliodon results in black and
white. Otherwise, dark colors (red and blue colors in case of the blue to red colormap) will
look the same (almost black) on the final result as illustrated below.
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Setting

When a colored map is produced (sunlight or solar energy), the global result, i.e. over the period of
study, is displayed at each node of the map allowing to see the differences at different locations.

& test_omp.heliodon (3D Yiew) - HELIODON 2.7-03 @ 2003 _ 1O x|

S0 et @8 2

KAhirm? Sun flux | Liege (50° 38" M) | 21-Dec | 21-Dec

589 365 days (mean) | 24 hours |68 m (AMSL) | 15 min | wo/normal
557
525
493
460
4.28
396
364
332
3.00

With this type of drawing, one cannot see the evolution of the result with time along the day or with
the date along the year. In the properties dialog box of all types of meshes, you can check the
"evolution" field.

IS el
Hmeshono b

Map type: sun factar 'T}ewmm

size: [ [ -] 026 [m]|Compute evolution o
1089 nodes (2048 triangles)

elevation: 0.00 [m] height:

[ active [ show (2D) [ show (3.

Now when you update the colored map (key "F9" or refresh button B), the global results are computed
and displayed as usual but results in function of time are also computed. To display these new results,
use the chart button w). Note that, when you choose to compute the time evolution, the computation
time increases.

One-day period

Several results are available depending on the study period you set. Let us start with a one-day period.
In this case, you can only check the evolution of results in function of time over a day. When you
press the chart button ., the window below appears.
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Evolution of solar energy on map Hmesh0DD1 ] B3

S 0 ¢

Salar radiance [21-Jun)

Solar radiance {actual and maximum)

B0

w Solar radiance

Lighted surface ratio
Cumulaked solar energy
Cumulated solar energy (actual and maximum}

w Evalution on & single day.
"""" Evolution or several days at a giver momert
Maximun Far each day

Evalution ower complete period

Options

5 B 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

The graphic shows the evolution of the result with time (from 0:00 to 24:00). The night is represented
as two grayed zones. Sunrise and sunset hours are displayed respectively on the left and on the right.
A right-click within the window (except on the curves) brings up the menu. At the end are the display

options.

Curve type

You may choose between solid curves (as figure above) or curves (illustrated below).

Evolution of solar energy on map Hmesh00D1 ] B33

S 0| ?

Salar radiance (21-Jun)
1]

5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

Night

You may choose either to display the night (between 0:00 and 24:00) or to display only the day

(between sunrise and sunset). Note that, in this case, the scale of the graphic will change when passing

from one day to the next one since the day duration changes.
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Evolution of solar energy on map Hmesh0DD1 ] B3
S 0| ¢

Salar radiance [21-Jun)

B0

Grid
You may choose to display the grid or not.

Evolution of solar energy on map Hmesh00D1 ] B33
S 0| 2

Salar radiance (21-Jun)
1]

o
o1 2 3 4 58 6 7 8B 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

Solar radiance

The solar radiance is the energy received by the mesh (in kW). It takes into account the obstruction of
the masks (other objects, terrain).

Maximum solar radiance

The maximum solar radiance is the theoretical energy received by the mesh (in kW), i.e. without any
masks. You can easily check the moments of the day when the sun is masked and how important the
obstruction is.
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Evolution of solar energy on map Hmesh0DD1 ] B3
S 0| ¢

Salar radiance [21-Jun)
1]

3 4 5 B 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

Loss of solar radiance

This is the loss of the energy (in kW) due to the masks.

Evolution of solar energy on map Hmesh00D1 ] B33
S 0| 2

Loss of solar radiance (21-Jun)

40
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- UUEOUUE U0 HUUE DOUR SOUN SO UNE OO N OO
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Lighted surface ratio

This graphic shows the ratio of the mesh surface that is hit by the sun rays along the day. This figure
is particularly important for photovoltaic panels for which the efficiency greatly decreases when
panels are partially shaded.

Evolution of solar energy on map Hmesh00D1 i [s] o3
s 0= 2

Lighted surface ratio (21-Jun)
100

S0
a0
70
B0
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Cumulated solar energy

The cumulated solar energy is the sum of the energy received along the day. On the figure below,
both the actual and theoretical cumulated energies are displayed.

Evolution of solar energy on map Hmesh00D1 i [s] o3
s 0= 7

Cumulated salar energy (21-Jun)

700
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o1 2 3 4 5 B8 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 M

Evolution over several days

When the study period has several days, you may also check the evolution of the results day by day.
Select for example the solar radiance. Use the arrow buttons to advance or go back in the dates. You
may also press key "space" to go forward and key "backspace" to go backward. You can impose the
scale of the drawing to the maximum value over the period (see Options menu) to ease the
comparison between different days. The figure below gives the solar radiance on December 21,

=il
& 0|04dbbHE 2

Solar radiance (21-Oec)

1)
o1 2 3 4 5 B8 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 M

The figure below gives the solar radiance on June 21,
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Salar radiance [21-Jun)
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Evolution on a single day

The results are displayed for each day successively.

Evolution on several days

The results are displayed on the whole period at a given moment (time) of the day. Also use keys
"space" and "backspace" to select the desired time. The figure below illustrates the solar radiance
(actual and maximum) at 16:38 along the whole year.

=lcix|
EIEIEEIEETE

Solar radiance (at 16:38)

A0

DO

il o : o
27-Dec 21-Jan 21-Feb 21-Mar 21-Apr 21-May 21-Jun 21-Jul 21-Aug 21-Bep 21-Oct 21-Mov 21-Dec

Maximum for each day

This shows the evolution of the maximum of the selected result (radiance, loss, surface ratio) along
the year. The figure below illustrates the cumulated energies (actual and maximum).
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Curmulated solar energy (maximum far each day)
500

i}
21-Dec 21-Jan 21-Feb 21-Mar 21-Apr 21-May 21-Jun 21-Jul  21-Aug 21-Bep 21-Oct 21-MNov 21-Dec

Evolution over complete period

This shows the evolution of selected result (radiance, loss, surface ratio) as a colored map and not a
curve, thus in function of the time (abscissae) and date (ordinates). The figure below illustrates the
solar radiance. You may notice the distorsions on the right side. They ccorrespond to the loss of
received energy that occur during the afternoon.
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The figure below shows the loss of energy. It is clear that the sun is mostly masked in the afternoon
all the year and shortly in the early morning during summer.
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Add an image object©

Import an image

In Heliodon, you may insert an image as background. This can be urban plans, satellite images, ...
Insert an image using the button # of the top toolbar. You will first have to chose the image. Several
types of images are allowed (PNG, BMP, TIFF, ...).

select an image file (urban plan, map, satellite images, -..) x|
Regarder dans : [ () images s & ek ER-
. - |

O~ -

StereoPlaceCataZ.png tata.png Thumbs.db

i1

toto.png

urban_plan_2.png

1) Nom du fichier Jurban_plar_t prig = [ o

Fichiers de type 20 Files =l Annuler

IJ_|:IL 1

The window below appears.

#J F:\Heliodon data‘images\urban_plan_1.png - Scan Plan ;Iglil

BB~z oo0|X|=|@

\
T

&

First mowe foresight then select starting and ending points of reference line and finally sct reference lenath.

In order to insert an image, you mainly need to set the plan scale, i.e. set the actual length of a
reference line chosen on the image. In this window, you may zoom/unzoom using the middle mouse
button and move the image with the left mouse button just like in the 2D view of the main Heliodon
window.

For this example, we have the plan of urban district for which we know the size of several building
fronts (one with a 40 meters length and another with a 25 meters length). First, you have to set the
starting point of the reference line. Just double-click on the first point of the building front and use the
button - to set the first point of the reference line (the red star).
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* I F:\Heliodon data‘,images‘urban_plan_1.png - Scan Plan =10 x|
5 8|~ =R 00 X =0

[Set point as starting point of reference line (use keys <53 or <1=)]

40

Reference starting point has been set on poit (25,408).

Rather than double-clicking, you may also move the foresight manually. Now you need to set the

second point of the reference line. Position the foresight at the end of the building front and use the
button - to set the reference end point (blue star).

* 1 F:\Heliodon data‘,images'urban_plan_1.png - Scan Plan =10l x|

X B[~ =R 00 X|=|0

[Set poink as ending paint of reference line (use keys <e> or <2} ]

40

Reference ending point has been sat on point (220,344)

The reference line as well as the foresight are in black color. If you don't see them on the image (for
example if the background of the image is also in black), you may change their color with the button

e. Once the reference line has been chosen, you then have to set its actual length. Use the button =
and type in its length, 40 meters here.

? Reference length [0.1 - 100000] =] B3
e et s e
fo

Ok Cancel

Now you may return to Heliodon main window using the button © and the image object is created.
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) Untitled.heliodon - HELIDDODN 2.7-01 © 2003-2010 Benoit Beckers & Luc Masset =10l x|
D HE | S ne (D@l : |- we@zdal¢ S H|-d @5 PE T | @
Ligge (50° 37" H) (1807637

Altitude: B3 m N

% | T
S Sunrise at 03:52
21-Jun 1200 15T Sunsat at 2008

(Y el i Y Sl 1Y il |

38.4[m| 1215 [m| 0.00 [m] || ON® || 1.00 [m] 3.00[m] nane nane - Stereographic || normal functions || views

The lower left corner of the image is positioned on (0,0). As for any object, you may translate the
image at the desired position. Double-clik on the image to select it and use right mouse button to set
its properties (show/hide, transparency).

Use the plan scale

Plans often contain a scale. The scale can be used to set the reference length as described below. We
use another image of the same plan with a scale drawing. You can force the program to use a
horizontal reference line with the button =. Now you may select the starting and ending points of the
reference line without paying attention to their Y-position. The reference line will always be an
horizontal line. Note that if the scale is vertical, you may use the vertical reference button =.

1 F:\Heliodon data‘images\urban_plan_2.png - Scan Plan - |El|i|

: ~

— e

Reference ending point has been st on paint (619,43)
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Aerial images

On aerial images, there is not always an object (a bridge, a road, ...) that you may use as reference
line, at least for a precise referencing. Instead, you may know the actual length of the lower/upper or
left/right border. In this case, just use the buttons = or = to set the corresponding border as the
reference line. On the example below (the image is taken from Google Maps), the image size is 450 x
300 pixels. We know that the vertical border corresponds to 100 meters.

* 1 F:\Heliodon data\images\sart_tilman_Googlema i =] 3]

R|@|~>[=@ oo[x][=]0

Reference length has been set to 100 .0 meters.

Images with geolocation

Images (.tif, .jpg ...) may come with a geolocation file (.tfw, .jgw ...) which gives their position and
scaling. Heliodon detects such images and proposes to use the positioning and scaling data of the
geolocation file to insert the image at the correct position and with the correct scale.

B -~ |=Floo|x =0

P T a3

? Geolocation o ] |3

Geolocation
Scale: 24.99 [m]
Pasition: 525626.0 B905587.5 [m]

Use the geolocation file ta scale and position the image?

Yes | MNa | Cancel |

%

More information are available here. Examples of geolocation images are available on the
Ile-de-France (Paris) website.
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Import free DEM©O

DEM (Digital Elevation Models) covering the entire globe are made available for free by the

Consortium for Spatial Information (CGIAR-CSI). You may visit their website. In Heliodon, you may

import these DEMs in your model. Read their disclaimer below before using this material.
Legal disclaimer from CGIAR-CSI:

We kindly ask any users to cite this data in any published material produced using this data, and if
possible link web pages to the CIAT-CSI SRTM website (http://srtm.csi.cgiar.org).

Citations should be made as follows:

Jarvis A., H.I. Reuter, A. Nelson, E. Guevara, 2008, Hole-filled seamless SRTM data V4,
International Centre for Tropical Agriculture (CIAT), available from http://srtm.csi.cgiar.org.

SRTM patches

Free DEMs are available in the form of ARC-ASCII files. Each file contains a patch of 6000x6000
points covering an area of 5x5° in both latitude and longitude. There are 72 patches along the globe
(each 5°) and 24 along a meridian (from 60°N to 60°S).

i | 1 1
2|17 Wl
a s |
< = -
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o | |
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24, B 2|

The spatial precision varies with the latitude. The lowest spatial precision is about 90 meters (at
equator level) while the highest is about 45 meters (at latitude 60°). Along a meridian, the precision
remains equal (90 m). The figure below gives the evolution of the precision with the latitude (with
Earth globe considered as a sphere of radius 6,356,752 meters).

[}
o

precision (m)
o o o = - oo o o
L] o m o wm = Lii] o

i
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.
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Import free DEM
Latitude and longitude

First, click on the button . The window below opens.

84 Import Digital Elevation Model o ] |23
o]
L oon I import>

The two bottom fields are filled in red because the latitude/longitude do not corespond to a valid
DEM (outside range or inside oceans or seas). You have first to select the latitude and longitude of the
point you want to study. Let us chose the Mont Blanc, the highest mountain of Europe, that lies at 45°
50" 1" N and 6° 51' 54" E. Note that you may enter latitude and longitude angles with decimal
notation. In this case, East corresponds to a negative value (see figure below).

o000

Now the two fields are now colored in white because the coordinates that we have entered correspond
to a valid patch. A button is added in the middle of the window to indicate that the file is not
downloaded yet.

a4 Import Digital Elevation Model ] 3]

Download SRTW patch

[agmsonw [ e sze | [ 10000(m import=

Download

Press the download button to start downloading the file(s) from the net. In case you use a firewall,
when you download a patch for the fist time the dialog below brings up.
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® windows Security Alert x|
@ windows Firewall has blocked some features of this program
Windows Firesall has blocked some Features of woet.exe on all public and private networks,
Name: &
Fublisher: Unknown
Path: Ciprogram files (x86)iheliodonz|execimget, exe
Allove wgetexe to communicate on these networks:
[V Private networks, such as my home or work network
™ Public networks, such as those in airports and coffee shops (nat recommended
because these networks often have little or no security)
What are the risks of allowing a program through & firewsll?
18] Allow Eg[ess Cancel

You need to allow the process wget.exe to connect to the net by clicking the "Allow access" button

(see Install/Configure section). After a few seconds (depending on your connection speed), the area of

the Mont Blanc is displayed. The colors indicate the altitude (from lowest in blue to highest in red).

The center of the area is the white point. Its altitude is indicated in the upper right corner, 4759 meters
here. This is lower than the actual Mont Blanc top (4810 m) since the given latitude/longitude do not

correspond exactly to the moutain top. The highest point of the patch is 4783 meters. This value is
close to the actual top altitude since we have an horizontal precision of about 90 meters.

a4 Import Digital Elevation Model o ] B3]
Altitude: 4753 [m]

45°50' N 6 52E | | 10000 [m] impart=

You may left-click on a map point to display its altitude (upper right corner). You may also move the
center of the map with a double-click. This way you can "travel" the map in order to select its correct

location. Here, we have centered the map on the "Glacier de la Lée Blanche" (altitude 2382 m).

a4 Import Digital Elevation Model o ] B3]

Altitude: 2382 [m]

45%48' N 6 s0E [ 10000(m] import=
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Zone size

The third field indicates the size of the map. Either enter the desired size or use the menu (right-click
on the field). In the example below, we have chosen an area of 20 kilometers wide.

ad Import Digital Elexation Model o ] |23

Altitude: 2382 [m]

~— Zane siee —
5000 m
10000 m
15000 m

2500
30000 m
35000 m
40000 m
0 m

4500
457 48 N B° 50°E 2000C 50000 m

Note that the zone size must be in the range of [2000-50000]. If you set a value outside that range, the
closest allowable value is chosen. Also note that, if you select a large zone, the corresponding area
may lie on more than a single DEM patch (up to four actually). In this case, Heliodon will have to
download the additional patches before displaying the map. The "Download" button appears again.
Just click it to proceed.

Import

Click the "Import" button to return to main Heliodon window. The terrain appears in the 3D view
(with a uniform color) as well as in the 2D view (in the form of contours). The projection of the
terrain is also computed and you may see that, on this glacier, the sun is often masked during the year.
On Winter solstice, the daylight is only three hours and a half (from 8:00 to 11:30 approximatively).

Heliodon2 Documentation 43



Import free DEM

% untitled.heliodon - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset o [=] 3]
File Wiew Colors Ohjects Keyboard Help

D F HE|S|oe om0® | |E0|uw@ séal¢|F| B =/ |es BHE|?

45° 45'N (160° 569
Altitude: 2383 m N

5 Sunrise at 04:14
24-Jun/18-Jun 12:00 51 Sunset at 19:46

Y ] Il 1 Y w3 & Y il i

&

| o || sl || oo | owe || toorm || soorm | nene [ none || - | Stercographic | rormal |

Now that you have imported a terrain in Heliodon, you may proceed as usual. The main difference is

that the view point always lies on the terrain or at a given altitude. In addition, when you create an

object, you can set its vertical position so it lies onto the terrain (see xxx).

Heliodon2 Documentation

44



Manage views Q

Summary

Key/mouse Action
Left button Look at a given point (2D and 3D views)
Middle button |Zoom level (2D and 3D views)
Wheel Zoom level (2D and 3D views)
Right button |Rotate scene (2D and 3D views)
F1 Load a saved 3D view
F2 Save current 3D view
F3 Load a saved 2D view
F4 Save current 2D view
2D view

Adjust the view

The 2D view is a plan view of the scene. The camera always looks downwards. You may only change

the camera target, i.e. the point you are looking at, that lies at the center of the 2D view, and the
camera zoom level, that controls the portion of the scene you can see. Use the left mouse button to
center the view on the desired part of the scene (the blue object in the scene below). Click on the 2D

view with the left button, keep it pressed, drag the scene then release the button.

&) all_types.heliodon - HELIDDON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset N =]}
File View Colors Objecks Keyboard Help

D HE| S o= 0@0E|:| & k@ 26| = Bl -d &5 AN 7T

Lyon (45° 42' by
Altitude: 0 m H

(236°22)

S Sunrise at 07:12
. S o o © . 08-Mar18:13 T Sunset at 19:28
Lo y . . L KN I JEN B N — |

3052 [m] 2380 [m] 0.00 [m] OM  1.00[m] . 6.00 [m] nong nong - Sterengraphic normal

The zoom level is set with the middle button. Again, click on the 2D view with the middle button,

keep it pressed, go up to zoom in and down to zoom out then release the button.
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-'{) all_types.heliodon - HELIODON 2.7-D2 @ 2003-2010 Benoit Beckers & Luc Masset -|EI 5[
Fils Wiew Colars Ohjscts Keyboard Help
Dew MR S|loeomEln|: |- |k/@sdad|¢|=B|l=¢|8s|AE ?
Lyon (45° 42" M) (236°,22%)
Altitude: 0 m L}

T = Sunrise at 07:12
08-Mar 18:13 (=11 Sunsst at 19:28

Y el i Y il i 0¥ ! |

30.70 [m] 24.28 [m] 0.00[m] o | 1oom [l soom none none = Stereogrsphic | normal

You may also set the zoom level with the mouse wheel. Roll the wheel towards the screen to zoom in
and towards yourself to zoom out. Finally, you may reset the view so that you see all the scene with
the "6" key.

Save the view

Once the view is set according to your needs, you may save this particular view. The easiest way
consists in pressing the F4 key. The view is saved under a generic name (View0001, View0002, ...).
Otherwise, you may click on the = button. The following dialog box appears.

[ save current view SISIES!

@ Donly ¢ 3Donly  both

Elue object|

Check "2D only" then enter the name you want to give to this view ("Blue object” in this example)
and press Return. Now this particular view is saved. You may save as many views as you want, either
with the F4 key or by naming the saved view.

Load a view

The same way you have saved a view, you have two ways for loading one. Either click on the =
button. The following dialog box appears. Here, we have saved three views ("Blue object",
"View(0001" and "View0002"). First check "2D" then select one view by clicking its name in the
menu.
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Note that, if you double click, the name is written in the bottom text field so that you may rename the
view as illustrated below. Once you have double clicked, you may also delete the selected view by
clicking on the x button.

[ Contom viems_STETET

& 2D 3D " hath

Blus ohisct
(Wigne 0001

il
hed ohject 1 ZI

The second and fastest way to change view is to use the F3 key. Pressing successively on F3 will load
the saved 2D views, one at a time.

3D view

Adjust the view

The 3D view allows you to view the scene from any side. Again, you may set the camera target (the
point you are looking at) and the zoom level. In addition, you may rotate the scene (change the
camera position) with the right button. Click on the 3D view with the right button, keep it pressed,
rotate the scene then release the button. As for the 2D view, the zoom level is set with the middle
button or the mouse wheel and the camera target is set with the left button.
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-'{) all_types.heliodon - HELIODON 2.7-D2 @ 2003-2010 Benoit Beckers & Luc Masset - |EI 5[
Fils Wiew Colars Ohjscts Keyboard Help

D L Soe|omle| |0l @ sdal¢|# B|l/ 85 BE|?

Lyon (45° 42' M) (236°227)
Altitude: 0 m

T = Sunrise at 07:12
08-Mar 18:13 (=11 Sunsst at 19:28

Y el i Y il i 0¥ ! |

| nasm | 8E0m | 0.00 [m] \\ mn[m]\D\ Eo0m || none | orone | - | stereographic| norml

You may reset the 3D view by pressing the "4" or "5" keys, respectively you see the whole scene
(with the shadows) or you zoom only on the objetcs as illustrated below.

Save the view

Once the view is set, you may save this particular view. The easiest way consists in pressing the F2
key. The view is saved under a generic name (View0001, View0002, ...). Otherwise, you may click on
the = button. The following dialog box appears.

[ sove curren view  WSISIET

C Donly & 3Donly C both

Elue pane|s|I

Check "3D only" then enter the name you want to give to this view ("Blue panels" in this example)
and press Return. Now this particular view is saved. You may save as many views as you want, either
with the F2 key or by naming the saved view.
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Load a view

You have two ways for loading a saved view. Use the the F1 key. Pressing successively on F1 will
load the saved 3D views, one at a time. Otherwise, you may click on the = button. The following
dialog box appears. Here, we have saved three views ("Blue panels", "General" and "Rear view").
First check "3D" then select one view by clicking its name in the menu.

(= custom viens._ S RMIETEY

20 3D  both

If you double click, the name is written in the bottom text field so that you may rename the view.
Once you have double clicked, you may also delete the selected view by clicking on the > button.

Remarks

® When you save a view, you can save both 2D and 3D view at the same time. A 2D/3D view
only appears in the "both" category but enters in the list when you use the keys F1 or F3 to
cycle through the saved views.

® You may also use the saved views in the separate 2D and 3D windows though only the keys
are availlable. In the 3D window, use F1 to cycle through the saved 3D views and F2 to save
a particular view. Also use F1 and F2 in the 2D window (respectively to load and save views)
since keys F3 and F4 have another purpose in the separate windows.

¢ An easy way to adjust the view (both 2D and 3D) is to use the "Focus on" entry in the objects
menu. When you use this feature, the camera target and the zoom level are adjusted to see the
given object (horizontal panel "Hpanel0001" as illustrated below). Note that, if one or more
objects lie between the camera and the given object, you won't see through them. You will
have to move the camera to actually see the object.
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-'{) all_types.heliodon - HELIODON 2.7-D2 @ 2003-2010 Benoit Beckers & Luc Masset -|EI 5[
Fils View Colars | Ohjacts Keyboard Help

D& &S| E_Teran om0l tdlu|@|2dale(E B/ |@5|AE 7

T select Lyon (45° 42' 1) @322

Hpanel000z2  » Edit propetties Altitude: O m

Prisms. RoofPrism0001 b Edit windows

w Active
v Show (2D)
v Show (300

Expn§ to STL

Delste

STL models

Solar panels

Harizontal meshes

Wertical meshes
Surface meshes

Lingar objects

v v v v v v vl v »E]

Images

T = Sunrise at 07:12
08-Mar 18:13 (=11 Sunsst at 19:28

Y el i Y il i 0¥ ! |

Stereogrsphic | normal

-4 23 [m] 025 [m] 0.00 [m] OM  1.00[m] . B .00 [m] none none

¢ You may find predefined 3D views in the "View" menu of the main Heliodon window: views
from top of the scene, views from cardinal points, isometric views (at 45°) and finally a focus
on the view point (the observer, the small circle in the 2D view or the cross in the 3D view).

¢ In the 3D separate window, you may use the double right-click on an object to focus on this
object. After that, when you rotate the scene, you move around this point.
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Create sensors

Sensors are punctual receivers that you may place within the scene to measure various quantities such
as solar energy or sunlight time. Create a sensor is really easy: move the view point to the desired
location in the 2D view then press the key "v". A small cross is placed at this point, the quantity is
immediately computed and the result is placed near the sensor in the 2D view (the sunlight time in the

example below). Move the view point again and press "v" to create a second sensor and so on ...
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Compared to colored maps, sensors are more convenient because it takes less time to calculate the
results (in fact, a map is equivalent to a great number of sensors). On the other hand, sensors only give
you numerical results instead of graphical ones for the colored maps (see Colored maps).

Press the "V" key to delete the last sensor then again to delete the last but one and so on. Press F8 to
update the results of all the sensors. F7 will bring up the dialog box with the calculation parameters
(see Calculation parameters). Note that results of sensors are reset when you change the calculation
parameters, the projection or the view point altitude (see below).
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Sensors altitude

Sensors are created at the altitude of the view point. When you change the view point altitude, results
of the sensors are reset. Use F8 to calculate results again. The figure below illustrates the same case as
above with sensors located at an altitude of one meter (instead of zero). The sunlight time is higher.
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In case the scene includes a terrain model, the altitude of sensors are set with respect to the true terrain
altitude. On figure below, if the altitude of the ground is H, at the horizonatal location of the view
point (x,x ) and if the altitude of the view point is set to H, , the actual sensor altitude is equal to H, +

H,,.

vp’

&

Terrain

Z=0 (sea level)
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For a given atltitude of the view point, all the sensors will be placed on a surface corresponding to the
translated terrain (the dotted line on the above figure). On the example below, the three sensors are
located at 300 meters from the actual ground since the view point is set to be at 300 meters from the
ground. The overall altitude of the view point is indicated on the projection (2678 meters AMSL, the
ground being at 2378 meters at this location).
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Real or virtual sensors

In Heliodon, you have real and virtual meshes depending if you take into account the surface normal
or not (see Colored maps). It is the same for the sensors. A real sensor does take into account the
perpendicular direction to the surface it lies on. This means that the amount of energy absorbed by
the sensor depends on the inclination of the ray with respect to the surface normal direction. The more
the ray is inclined, the less the energy is absorbed. At contrary, a virtual sensor absorbs the energy of
the sun ray equally, whatever the direction of the ray. Real sensors have a directional response and
they are used to measure the sun irradiance. Common real sensors are pyranometers (see here for
more details).

You may choose between real and virtual sensors in the options dialog box. Go to the 2D tab and
check virtual or real.
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Sensors

For real sensors, we distinguish two situations: a scene with or without terrain.

Scene without terrain

When there is no terrain, a real sensor is always supposed to lie horizontally. This corresponds to the
most common use of the pyranometers, either fixed horizontally or carried out in hand. Sometimes,
they are fixed on an inclined surface (such as a roof). This case is not yet taken into account by the
sensors in Heliodon.

Scene with terrain
When the scene includes a terrain,
¢ cither the sensor is placed on the ground (altitude of the view point set to zero) and the
orientation of the sensor is the orientation of the terrain; this case corresponds to the
measurement of the irradiance of the terrain itself, thus accounting its own orientation;

¢ or the sensor is placed at a given height with respect to the ground and the sensor has an
horizontal orientation.

S
S/ Sensor

/

Terrain A H

Z=0 (sea level)

The two situations are illustrated above. On the left, the sensor is placed on the ground so that its
orientation is equal to the orientation of the ground at this location (the dotted line). The irradiance is
maximum in the perpendicular direction to the ground. On the right, the sensor lies at a height H, so
it has an horizontal orientation. The figure below illustrates the solar energy received by virtual
Sensors.

Example

The figure below illustrates the solar energy received by virtual sensors placed on the ground. Note
that a flag "wo/normal"” is added in the title, indicating that you have chosen virtual sensors.
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Now, if we use real sensors, the energy received is lower. Note the flag "w/normal" in the title.
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Finally, if we lift up the real sensors one meter from the ground, the computed energy is slightly
different.
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Main window

Shortcuts help you perform several tasks in Heliodon without the need to use a given menu. They are
very useful for repeated tasks (for example open a 3D view, update the shadows or compute the
colored maps) and you really are able to speed up the use of Heliodon. You can access the shortcuts
only if the window is active, i.e. above the other windows (Heliodon windows as well as other
programs of Windows) and selected (the title bar should be in blue for the classic Windows color
scheme).
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The shortcuts of the main Heliodon window are also accessible through the "Keyboard" menu. The
tables below give a brief description of the shortcuts and a link to a more comprehensive page.

Function keys (F1, F2, ...)

Shortcut Description Link

F1 |Load a saved 3D view (camera position, camera target and zoom level) = |Manage views

F2 Save current 3D view (camera position, camera target and zoom level) Manage views

F3 Load a saved 2D view (camera target and zoom level) Manage views
F4 Save current 2D view (camera target and zoom level) Manage views

Select colormaps; results are displayed on meshes colored with colors
F5 |picked whithin a given colormap; you may chose among predefined Colormaps
colormaps (gray, blue to red, Itten, ...) or create your own.

Set options for maps; you may set several parameters for the calculation |Calculation

F7 . . .
of colored maps such as period duration, step size, solar flux constants, ... |parameters

F8 [Update sensor values; sensors are created at view point location with the [Sensors
"v" key; they are shown as small crosses in the 2D view; use this key to
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calculate the values at sensors (solar energy, daylight, ...)

Update active meshes; calculate the results (solar energy, daylight, ...) on

map

. . D
F9 active meshes and display the mesh as a colored map Lolond waps
Update terrain map; calculate the results (solar energy, daylight, ...) on the
F11 |terrain model (or part of the terrain model); display terrain as a colored  |Colored terrain

Numeric keys (0, 1, 2, ...)

Shortcut Description Link

0 Last Heliodon model opened; open the model you were working on when
you last left Heliodon

1 Projection window; creates a separate window with the projection Projection
(stereographic, equivalent or orthographic) window

2 2D window; creates a separate window with the 2D view 2D window

3 3D window; creates a separate window with the 3D view 3D window

4 Reset 3D ViE?W (with shadows.); adjust the.: camera ta‘rget and zoom level Manace views
in order to view all the scene in the 3D view, including the shadows frlanage views
Reset 3D view (only objects); adjust the camera target and zoom level in

5 order to view all the objects of the scene in the 3D view (excluding the  |Manage views
shadows)

6 Reset 2D.View; adjust the camera targe':t and zoom level in order to view Manace views
all the objects of the scene in the 2D view anage vicws

7 Isochrone projection; see the isochrone projection of the scene and Isochrone
display the evolution of the solar flux along the year projection

8 Perspective view; see the scene in perspective and walk inside the scene |Perspective

Character keys (a, b, c, ...)

Shortcut Description Link
a Set altitude AMSL (Above Mean Sea Level) Lalitlcion
parameters

c Hide/show compass; the compass is displayed within the 2D view; you |Objects of 2D
may see and change North direction view
Compass style; the compass may be displayed with classic style (a needle| -, .

. . Objects of 2D

C oriented towards North) or as the stereographic sun paths so that you can View
visualize the daylight at the compass position -
Place rotation point at center of gravity; when a object is selected, one of
its possible transformations is to rotate the object around a center of Objects

g rotation; this key places the rotation center at the gravity center of the transformation
selected object

K Sunlight time or so.lar energy; togg.le the re.sults to d.1splay on colored Colored manps
maps between sunlight time (duration of direct sunlight) and solar energy ~orecnaps

m Diary means; dlsplgy aggregate results (er exgmple total sun}lght time Colored maps
over a period) or diary means (mean sunlight time for the period) ~erorecmaps
Change projection; you may choose between stereographic projection

p (for the study of sunlight or solar energy), equivalent prOJecpon. (sky Colored manps
factor for buildings or open urban spaces) or orthogonal projection ~orecnaps
(diffuse solar energy or sky view factor)

r Change renderer; the renderer is the graphic engine of Heliodon; it

displays all the graphics (windows, buttons, drawings, ...) on the screen;
the default renderer is the OpenGL renderer (it is the fastest one); in
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some situations, you may need to change to the Z-buffer renderer (for
example if your graphic card does not support OpenGL)
S Hide/show shadows on ground (3D view) 3D view
t Place view point in the middle of 2D view 2D view
u View from top, Y axis upward 3D view
Sensor at view point location; create a sensor where the view point is
v located; the sensor can measure sun light time, solar energy, sky or view |Sensors
factors
\Y% Delete sensors; delete last created sensor Sensors
w Hide/show sglid shadoyvs; solid shadows represent the volume that is not 3D view
reached by direct sun light _
Special keys
Shortcut Description Link
CTRL Place rotation point at vertices; when you want to rotate an object, you|Objects
can place the rotation center at the vertices of the object transformation
DEL Delete selected object; when an object is selected (displayed with Objects
thick lines in the 2D view), you can delete it with the DEL key transformation
ESC Unselect cqrrent object; escape from transformation mode for the Objects .
selected object transformation
TAB Change mo?le for selected object; toggle between available . Objects .
transformation modes for the selected object (move, rotate, lift, ...) transformation
3D window

In the 3D window, you also have shortcuts, some are equal to the shortcuts of the main window, some
are specific to the 3D window.

Function keys (F1, F2, ...)

Shortcut Description Link
F1 Load a saved 3D view (camera position, camera target and zoom level) Eﬁﬁgg
F2 Save current 3D view (camera position, camera target and zoom level) %
F3 Save current graphic settings (colormap, camera) in the main Heliodon

window
F4 Apply the same settings (camera, colormap, color scale) to all 3D windows
Select colormaps; results are displayed on meshes colored with colors picked
F5 whithin a given colormap; you may chose among predefined colormaps Colormaps
(gray, blue to red, Itten, ...) or create your own.
Numeric keys (0, 1, 2, ...)
Shortcut Description Link
Reset 3D view (with shadows); adjust the camera target and zoom level in Manage
4 . . L . .
order to view all the scene in the 3D view, including the shadows views
5 Reset 3D view (only objects); adjust the camera target and zoom level in order [Manage
to view all the objects of the scene in the 3D view (excluding the shadows) views
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Character keys (a, b, c, ...)

Shortcut Description Link
b Set background color to black/white
B Select background color
C Color terrain model (altitude, South/North orientation, East/West orientation or
terrain slope); press key to toggle between choices
Show labels on colored maps showing numerical values (energy, factor or
sunlight)
D Hide labels on colored maps
f Use a fringed colormap (as many colors as labels) or a continuous colormap
K Sunlight time or solar energy; toggle the results to display on colored maps Colored
between sunlight time (duration of direct sunlight) and solar energy maps
1 Switch on/off lighting of the scene
m Diary means; display aggregate results (for example total sunlight time overa  |Colored
period) or diary means (mean sunlight time for the period) maps
p Show/hide view point
Change renderer; the renderer is the graphic engine of Heliodon; it displays all
the graphics (windows, buttons, drawings, ...) on the screen; the default renderer
r is the OpenGL renderer (it is the fastest one); in some situations, you may need
to change to the Z-buffer renderer (for example if your graphic card does not
support OpenGL)
s Hide/show shadows on ground
S Hide/show sensors location
t Hide/show title
T Hide/show terrain model
u View from top, Y axis upward
v Hide/show uncolored maps
w Hide/show solid shadows; solid shadows represent the volume that is not 3D
reached by direct sun light view
$ Create a link to be included in MS PowerPoint document
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Create the panel

In Heliodon, click on the button & to start creating a solar panel. Left click in the 2D view to create

the first point.
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Left click again to create the second point. Use right button to remove points.
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The segment joining the two points is the base of the solar panel. Use middle button to create the solar

panel. The panel is always oriented versus South (even in the southern hemisphere). Its vertical
inclination is 60°.
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Edit panel properties
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Select the panel with a double left-click on the panel in the 2D view followed by a right-click. You

may also use the Object menu or right-click the panel in the 3D view. The solar panel properties
dialog appears.

S
Spanel00m m_ﬂulﬂgl.

o
] i o o ||
I

wicth:  600(m]  height  9.00[m]

clevalion: 300 [m]

azimuth: _« < 18007
inclination. [ [ +| 60[]

[¥ active [ show (2D) [¥ show (3...

Maptype: sun factar [ evoltion

sizer o | 060 ([m]  offzet 0000 [m]
176 nodes (300 triangles) ¥ map

A solar panel is both a panel object (as horizontal and vertical panels) and a receiver such as a mesh.
You find back a mix of the properties of both kinds of objects.

Name

The solar panel is given an automatic name (Spanelxxxx). Right-click on panel name if you want to
rename it.

Color
Since the solar panel is also a receiver, it is usually filled with a colored mesh showing the solar
energy received. But you may give it a color as all other true objects (opposed to virtual objects such

as receivers, horizontal or vertical meshes). Push the color button to select the panel color or select a
predefined one.

Width and height

The solar panel has a rectangle shape. Its width W and height H are measured in its plane as described
in the figure below. It has an area of W.H m?.

width (W)

height (H)

inclination (B)

elevation North azimuth (a)

Elevation

The solar panel is placed at a given elevation. Right-click on the elevation value to edit. Use the menu
(right-click on the elevation label) to select an existing elevation if any (here we have 17m or 24m
available). These values correspond to the elevation of axisting objects. You may also place the panel
on the ground (z=0). In case you have imported a terrain, you may also place the panel on the terrain
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(see xxx for more information).

elevation  R7 B2 m1

1]

jec
Place object on kerrain (mid)

Place object on terrain (low)

=
E 17.000
=D

24.000

8 1]

The azimuth angle gives the orientation of the solar panel against North. 180° is a panel facing
South, 90° facing East and 270° facing West. Use the menu (right-click on the azimuth label) to
access predefined values or use the slider control to select a given angle.

azir - R I 1] )
Facing Marth
|nc||m@ B0
Facirity South
[ act Facing ‘West [V show (3

L = =]

Inclination

The solar panel is inclined along an horizontal axis with an angle ° from horizontal position (90°
would be a vertical panel; 89° being the maximum inclination). Use the menu (right-click on the
inclination label) to access predefined values or use the slider control to select a given angle.

inclinati  0° - BO[7]
100
[V activ  ppe  pw(2D) [V show (3
30° =
[ evotion [
- =
size: | 60[m] offset 0.000 [m]
176nar 6045 pngles) ¥ map
e
| o0 |

Wap typ:

Active

If unchecked, the solar panel is not active, i.e. it is not a mask any more though. Note that it does not
remain a receiver neither (the mesh is not created on the panel). If inactive, the panel borders are
displayed with dashed lines.

View 2D/3D

As for any object, you may hide/show the solar panel in the 2D or 3D view.
Map

The solar panel is a receiver. You may compute and display a map on it representing the daylight
duration or the received solar energy (see example below). If you check "evolution", the overall
quantities (daylight and energy) on the panel are computed and stored for each day of the period. The
button allows you to edit the computation parameters such as time step, first day, last day, etc (see
example below and xxx).

The other parameters are typical of receivers. It is the precision of the mesh, i.e. the size of the
triangles composing the panel mesh. The offset is the distance from the panel border to the actual
receiving surface (photovoltaic or thermal panels). The figure below shows a panel of 6x9 with a
mesh size of 0.4 meter and an offset of 10 centimeters (see XxX).
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If you uncheck the "map" button, the panel does not contain a map any more. It becomes a single
rectangular inclined panel. Use this feature if you don't need to compute daylighting on the panel.

Wep type; sunfactor. | levolution

|

des (726 triangles)

m) offset: 0400[m]

Example

First, let us begin with a solar panel of 3x4 oriented towards South and inclined with a 60° angle. Let
us set the mesh size to the lowest value (we don't need a reffined mesh when there is no mask for the
sun). Let us suppose we are in a country located under 50° of latitude.
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In order to compute the yearly received solar energy, we select the complete year as the study period.
Click on the e button to launch the simulation parameters window. Right-click on the image and
select "Complete year" in the menu then quit the window.
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In the object properties window, click the update button @ to compute the results on the solar panel.
After a few seconds, the result appears in the bottom of the dialog box.

i
Spaneloom "‘_““IQI El I

I
0
O

wicth:  3.00 [m] height: 4.00 [m]

slevation:  0.00 [m]

azimuth: [ [ .| 180[7]
incination: [ [ .| E0[]

[V active [ show (2D) [V show (3

Wap type: sun factor [ ewolution

size; o[ | +| D50[m] offsst 0.000 [m]
20 noces 124 triangles) ¥ map

Solar radiation: 17 EﬁM\Nh |

We obtain a solar energy of 17.925 MWh for the whole year. Now let us search the best inclination of
the panel. Let us try 70°. Clicking the update button again gives us 16.522 MWh. The table below
gives the received energy for different inclination angles. The best inclination is close to 40°. This
corresponds to the the colatitude, the complementary angle (90°- ) of the latitude. The optimal angle
is usually a little bit lower than the colatitude because the solar panel receives sunlight during a longer
period although the energy is lower (due to the cosine ot the incident angle).

Inclination (°) | Energy (MWh)
30 18.873
35 19.068
40 19.121
45 19.031
50 18.801
55 18.430
60 17.925

Now we can add buildings around the solar panel and see what we lose in daylight duration and
energy. Let us create some prismatic objects representing for example neighbour houses and some
vertical panels for fences. Setting the point of view just in front of the solar panel, we can observe in
the stereographic projection that the sun is masked several hours along the year, especially by the red
building.
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& spanel.heliodon - HELIODON 2.7-02 © 2003-2010 Benoit Beckers & Luc Masset o [=[ 3]
File Wew Colors Ohjects Keyboard Help

Add a solar panel

DF|HE |8 e OBO® ¢ | 0w @ 2dd ¢(FEB =¢85 BE|?

5050 N (1807177
Altitude: O m

Sunrise at 08:05
21-Dec 12:00 57 Sunset at 15:55

I 77E[m]. || .342[m] | oo | on ||t oom || 2oom | nene || e I - | Stercographic | rormal |

For a 50° inclination, the solar energy received during the whole year is now lower (17.850 MWh

instead of 19.121).
i
Spanel0nm Mﬂ 2' I
| 1 0
| 1 | |
B ]
weicth: 500 [m] height: 400 [m]

elevation:  0.00 [m]

azimuth: _t 1| 18017

incination: _« [ [_+| 40[]

[V active ¥ show (2D) [V show (3

Wep type: sun factor [ evolution

size: [ || 050[m] offset 0.000[m]
20 nodes (24 trianales) ¥ map

Solar radiation: 17550 Msh |

If the field "evolution" is checked, you may see the evolution of energy and daylight along the year

using button . Use the menu (right-click on the graphic) to select the required visualisation and the

options. We may observe here the solar radiance on March 31st. The main loss occurs during the
morning (the orange color indicates the actual radiance and the blue one the theoretical one, i.e.

without any maks).
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Evolution of solar energy on map Spanel0001L

FIFIEIEEE

=101=]

Solar radiance (31-Mar)

...... Solar radiance
e Solar radiance (maximum )
Loss of solar radiance
Lighted surface ratio

Cumulated solar energy

| and maximum}

Cumulated solar energy (ackual and maximum)

w Evolution on a single day

b

Maximum for each day

Evalution over complete period

Evalution on several days at a given moment

Options

i 4 65 6 7 8 8

o 1112 13 14 15 16 17 18 19 20 21 22 23 24

We can also see the results for the whole year such as the loss of solar radiance (select "Evolution
over complete period"). It mainly occurs during the morning and around the equinoxes (March 21%

and September 21%).

Evolution of solar energy on map Spanel000L

EIEEIEE

Loss of solar radiance
21-Dec

21-Mav
21-Oct
21-Sep
21-Aug

21-Jul

21-Jun

21-May
21-Apr

21-Mar
21-Feb

21-Jan
21-Dec

m 11 12 13 14 15 16 17 18 19 20 11 22 23 24
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Town database ©

Data

The town database (use @ button) contains the data specific to particular locations on earth: town,
village, moutain, etc. In first releases of Heliodon, only the solar time was shown. Therefore, the
latitude was the only parameter required as illustrated below by Cape Town.

=il

— Mist

Baghdad -
Eamako

Barheraz

Barby

Barcelona

Beijing

Calcutta

Caluire-gt-Cuire

Canherra

Francin
Guadalajara
Guantanamo
Hanof

]
|
— town

MName: lW
Tags: [ Afica
Latitude IW
Longitude: l—
Altitude: l—

— e

Time zone: Ii
DST offset: Ii
OSTatart: [
DST stop: Ii

| Mew | Save | Delete

Now that Heliodon has become more and more complex, several additional parameters are needed for

example to compute the official time or to define precisely a point on the earth surface. The case of
Liege is illustrated below.

i
— fist
Calcutta |

Caluire-gt-Cuire

Narme: lT
Tags [ Europe
Latitude: IW
Longitude: l?
Altitude: IT

— bime

Time zane: IW
DSTofisst: [ +oro0
DSTstert: [ WarlsstSun |
DST stop: IW

| IMew | Save | Delete

You may leave a field empty if you don't need a given parameter. Only the latitude is mandatory. All

the parameters are described below.
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Name

Name parameter may be composed of several words (blank characters ar allowed). There is no limit
on the number of characters but be aware that the name could be partially displayed in case it is too
long. Also note that the name appears as well in the various windows of Heliodon such as in the title
boxes.

|| = o

| Rio de Janeiro (22° 54' S) | 08-Dec/2-Jan 12:00 (ST) \

Tags

Use the menu (right click) to add an existing tag. You may also add tags of your own (they will be
added in the list of tags). Tags are useful to search the database. In the example below, we seek a
town in the african continent. Add a tag in the search field (under the list of towns) or right-click on
the field to access the tag list. Only the towns corresponding to the tag(s) will be displayed in the
selection list.

=

— st

Africa —

— town —— ,ng

Europe
FRANCE

Mame: I

Tags I Ttaly

Lamudel ———  Morth-America
Oceania

Longitude: I

Altitude: I

— tine

Time zone: li
DET offset: li
DT start: |7
DST stop: l—

| Mew | Save | Delete |

South-America

Latitude

Enter the latitude either in degrees (45.5) or in degrees and minutes (45° 30" N). Negative values are
for the southern hemisphere. Note that values are stored in decimal format, thus keeping the exact
given value (no rounding).

Longitude

Enter the longitude either in degrees (-5.5) or in degrees and minutes (5° 30" E). Negative values are
for east of Greenwich Meridian.

Altitude

Enter the mean altitude (AMSL, Above Mean Sea Level) in meters. This impacts the absorption of the
atmosphere (less absorption when altitude increases) and consequently the solar flux computed at the
given location. In the case you import a DEM (Digital Elevation Model) in Heliodon (see
#REF_terrain), the mean altitude is useless. Instead, the true values of the terrain altitude are taken
into account in the simulations.
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Time zone

Select the time zone with the menu (right click). GMT+x value indicates an x hours advance on
Greenwich Meridian Time. Note that predefined time settings are available by right-clicking the
"time" label on the time tab. A predefined setting includes time zone and DST parameters.

i

Tim Centraws§npe +01:00

DS Quebec ?
Chile:
DT st | Mar lastSun

DET stop Oct lastSun

DST offset

DST stands for Daylight Saving Time. In several countries (Europe, Asia and North America),
official time is shifted (usually from one hour) from spring to autumn in order to get more daylight
during office hours (see here for more informations). Fill the DST offset field with the offset value in
hours. Right-click on the offset field for predefined values.

time

Time zone I GMT +01:00

DST offset H11-00

+00:30
DET start I M

DST stop Qct lastZun

DST start/stop

Indicates when the DST period starts and ends. Usually, it takes place the night between a Saturday
and a Sunday. Use the menu to select predefined values.

Time zone, I GMT +01:00

tirme
DST nﬁset +01 oo

DST start [\ Pick date

DST stop I_W
Apr ==1

New Sa¥  Apr Sun>=6

Valid choices are:

¢ Given date (ex: 28-Apr)
e Special code (ex: Oct Sun>=15, i.e. Sunday directly later than October 15 or equal to)

If the given code or date is not understood, the field background turns to red.

time

Time zone: GhT +01:00
DST offzet: +01:00

DST start:

WO ooe
DST stop: Oct Sun==15

Note that DST start must occurs before DST stop for the northern hemisphere (after in the southern
hemisphere).

Select town

Click on a town in the town list to display its data (longitude, latitude, etc). Double-click this town to
select it and return to main Heliodon window. Use tags to limit the number of towns in the list when
searching the desired town. While the list is active, push alphabetical keys (abc...xyz) to go to the first
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town with a name starting with the pushed key. If several towns begins with the same letter, pushing

Town database

successively on this key will highlight these towns.

New town

Click "New" button to create a new town. Fill in its name in the "Name" field then fill the other fields

with the corresponding data. Leave fields empty when you don't know correct values. In case you
don't set DST parameters, no DST is taken into account (several countries do not apply DST).

=il

— Mist

Baghdad -
Eamako

Barheraz

Barby

Barcelona

Beijing
Calcutta

Canberra
Cape Tawn
Francin
Guadalajara
Guantanamo
Hanof

]
|
— town

MName: lW
Tags: [ Europe FRANCE |
Latitude: IT
Longitude: IW
Altitude ln—

— e

Time zone: IW
DSTofisst [ +o1an
DSTstart: [ arlast3un
DST stop: IW

| Mew | Save | Delete |

A good hint is to check the Wikipedia page of the desired town. It usually gives latitude and longitude

values as well as its altitude.

Géographie

Coordonnées @ 19° 24'54" Mord

27 49'23"Est
Altitudes mini. 31 m — maxi. 134 m
Superficie 53,10 km®

When all data are set, push "Save" button to add the new town to the database. It appears in the town

list.
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=

— st

Baghdad -
Bamako

Barberaz

Barby

Barcelona

Beijing

Calcutta

Caluire-et-Cuire

Canberra

Cape Town
@g_
i =l
[ X
— town
Mame: IW
Tags: IW
Latitude lW
Longitude: IT
Altitude: IT
— time
Time zone: IW
DET offset: IT
DSTstart: [ MarlsstGun |
DET stop: IW

| Tew | Save | Delete |

Modify town

Click an existing town to modify it. When modifications are made, click on the "Save" button. Use

Town database

"Delete" button to remove a town from the database.
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Create a video ©

Legal notice: this software uses code of EEmpeg licensed under the LGPLv2.1 and its source can be
downloaded here.

After viewing an animation (sunrise to sunset, viewpoint path, ...), you may create a video file
viewable outside Heliodon (Windows Media Player, Quick Time, ...). Click on the button & and the
above dialog box will appear.

S

videa file

Falder: i isarsiuiDocumerts =

Pame: }wdeo EI

video settings

Format avi Frameratel 15 Bitrate: | best ‘

video size

2udio

File: I g

aplions

[~ Delete images [ Overwrite [~ Auto preview

infos

’7 @ 100% ¢ 75%  50% { user ‘
[

187 (framss), S00x474 (pixels), 131 (s5c) ‘

Preview [ Creste [ Creste and exit

In the first two fields, you set the output folder and the name of the output video. Then you have to set
the video parameters. The first is the type of video file (right-click on the field to access the menu).

videa settings

Format: avi Frame rate: 15 Eiitrate best
i

Audia

VI 8126 — T lch video (.fh)
®100% € Quicktime Yideo ¢.mav)

Auvi files (.avi) should be readable on most systems while Quick time videos (.mov) and Flash videos
(.flv) usualy require more specific video reader.

The second field is the frame rate, ie the number of images per second. You may set its value or chose
one of the predefined values in the menu (right-click on the field).Note that the number of frames is
fixed so that increasing the frame rate reduces the video duration.

In the last field, you may set the quality of the video. By default, the best quality is chosen. If you
want to reduce the size of the video file, you may type in the bitrate (kB/sec), ie the size of one second
of video. Use right button for a list of predefined values.

The dimensions of the video (width and height) are the dimensions of the window in which the
animation was created. You may reduce its size (75%, 50% or type in a single value) keeping the
original image aspect ratio or set a video size (ie "400x300", "150x100", ...). Note that if you increase
the image size, the quality will decrease (pixelization). Instead, if you want to increase the image size,
increase the size of the window where the animation is created.

Optionaly, you may add an audio channel to the video. Note that, if the audio duration is shorter than
the video, there will be a blank at the end. If the audio duration is greater than the video, the audio
will be cut abruptly at the end of the video.

Use the "Create" button to produce the video and the "Preview" button to check the video. Note that

the previewer (FFplay) gives only a fast preview of the final video. Especially colors may change.
Use the default video viewer (Windows Media Player, Quick Time, ...) to check the actual video.

Heliodon2 Documentation 73


http://ffmpeg.org
http://www.gnu.org/licenses/old-licenses/lgpl-2.1.html

[N Frplay

|Liége {507 63" M) | 21-Jun 0G:40 (ST} ‘

£2

Create a video

=10l
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2D window ©

Plan view
Separate 2D window may be obtained by pressing the "2" key in the main Heliodon window. The 2D

window shows the plan view of the scene (view point on top of the scene). Note that the view does
not correspond to the true plan view: objects are just displayed in the same order as they were created.

Level curves

In case the scene includes a terrain model, the level curves are displayed.

&) essai.heliodon (2D View) - HELIDDON 2.7-03 @ 20

Shortcuts

Function keys (F1, F2, ...)

Shortcut Description Link

F1 |Load a saved 2D view (camera position, camera target and zoom level)  |Manage views

F2 Save current 2D view (camera position, camera target and zoom level) Manage views

Numeric keys (0, 1, 2, ...)

Shortcut Description Link

Reset 2D view; adjust the camera target and zoom level in order to view all |Manage

6 .
the scene VIEWS

Character keys (a, b, c, ...)

Shortcut Description Link

b Set background color to black/white

B Select background color

Hide/show compass; the compass is displayed within the 2D view; you may see

c e
and change North direction

Compass style; the compass may be displayed with classic style (a needle
C oriented towards North) or as the stereographic sun paths so that you can
visualize the daylight at the compass position
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2D window

Show labels on colored maps showing numerical values (energy, factor or
sunlight)

=)

Hide labels on colored maps

)

Use a fringed colormap (as many colors as labels) or a continuous colormap

Sunlight time or solar energy; toggle the results to display on colored maps
between sunlight time (duration of direct sunlight) and solar energy

Switch on/off lighting of the scene

Diary means; display aggregate results (for example total sunlight time over a
period) or diary means (mean sunlight time for the period)

Show/hide view point

Change renderer; the renderer is the graphic engine of Heliodon; it displays all
the graphics (windows, buttons, drawings, ...) on the screen; the default renderer
is the OpenGL renderer (it is the fastest one); in some situations, you may need
to change to the Z-buffer renderer (for example if your graphic card does not
support OpenGL)

Hide/show shadows on ground

Hide/show sensors location

Hide/show title

Hide/show terrain model

View from top, Y axis upward

< (S | |e= [N |®»

Hide/show uncolored maps

=

Hide/show solid shadows; solid shadows represent the volume that is not
reached by direct sun light

<&+~

Create a link to be included in MS PowerPoint document
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Import Google Sketchup models
Google Sketchup

Google Sketchup is a design tool widely used in the field of architecture. It allows you to easily create
3D models. With the free version of Google Sketchup, you cannot export the model in common
exchange file formats (.obj, .step, ...) but there is a free plugin (su2stl.rb, see below) that allows you to
export your sketchup model in STL format. STL models may be imported in Heliodon2 so that you
can design your own 3D models in Sketchup (or import ready-made models in Google 3D
Warehouse) and use them in Heliodon2. The steps are described below.

STL plugin for Google Sketchup

Didier Bur (CRAI, Centre de Recherche en Architecture et Ingénierie) has written a plugin for Google
Sketchup that allows to export the Sketchup model into an STL model (made only with triangles).
You may search in the Ruby Library Depot the plugin named su2stl.rb. Download the file into the
Google Sketchup plugin folder (Usually C:\Program Files\Google\Google SketchUp 7\Plugins\).
Whithin Google Sketchup, you should have a new plugin named "Export to STL".

Example

Download here a small Sketchup model, a simple house.

@’ 5ans.skp - sketchup =[]

Fichier Edition Affichage Caméra Dessiner Qutils Fendtre Plugins  Aide

A /BOC GPBLRESFH AR QLU D|E€F

O ® © | ® Sélectionnez des ohjets. Appuyez sur Maj pour étendre |a sélec | Mesures y

First select the house parts (walls, roof, ...) then run the plugin.
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Import Google Sketchup models

¢ Sans.skp - SketchUp oy =] 3}
Fichier Edition Affichags Caméra Dessiner Outls Fenétre | Plugins Aide

x| ZB@C CELAB é—%b@@\ﬂl@m@lﬂﬁ\

@ ® © | ® Sélectionnez des objets. Appuyez sur Maj pour étendre la sélec | Mesures j

Choose the name for the STL model and the folder then save. A small message indicates the operation
status (number of created triangles).

sketchip T
36 Faces to export,
' 75 objects ignored.
3

128 triangles exported to STL solid.

Open Heliodon2 and select "Import an STL model".

@) untitled.heliodon - HELIODON Z.6-01 (© 2003-2009 Benoit Beckers & Luc Masset -1o x|

[ojZ|eRs|cecomie : =(e|séal ||§|\5¢|s¢'f,zg AE e
S N e 0%

S Sunrise at 06:00
21-Bepl21-Mar 12:00 Sunset at 168:00

---------- T il Y o NI Sl WY 1 MY i—" ——"
| serm || 223¢(m || oo0[m || oM H“I'['”]‘Dl 300[m) || none [ none || - || Stereooraphic || normel | functions HE

Select the STL model you have created in Google Sketchup. The STL Import window of Heliodon2
brings up. Rotate the model to see its different faces. Notice the model size in the status bar (bottom
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Import Google Sketchup models

of the window). By defaut, the lengths are in meters. Here the house was obviously created in

centimeters or in inches.

sz & gl B /fom m+a EAX Q2

&

=10l x|

|Mode\ made of 128 trisngles, dimensions: 197 2x319.1x214.3 [m] I

Go in the Graphic Settings dialog and choose "centimeters".

B Graphic Settings x|

[~ edoes

¥ show color

" alledges 5 sharp edges
transparency: [ [+
shapangle: o [ r|

[ faces

W show color

= single color

€ domains € clusters

" Lmin " Lmax
" area " aspect ratio
.z " distance

transparency: o[ [

wnits
©Cm Com o em O omm

— ather

windowe:  color | [T speed

lighting: (™ single (% bath

Before returning to Heliodon main window, select two surfaces of the house model - the door and the

window. Select the cluster selection tool then double-click on the two surfaces.

ls 8 & & nles BefooxT+ast=lAx O 2

&

=101

|Clustar 28 selected 2 trianales; normal [0 -1 O, area: 5221.74; smaliest triangle area: 2610.87
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Import Google Sketchup models

Import the STL model in Heliodon (use button @) and return back into main window. First select a
town (Barcelona here).

@) untitled.heliodon - HELIDDON 2.6-01 © 2003-2009 Benoit Beckers & Luc Masset =] |
o ER| s ceomle|:|-le@zdal¢|Bl=¢ ez BE| T
0°0'N {0°90%

Sunrige at 06:00
21-Sep21-Mar 12:00 Sunget at 18:00

Y VY el it Y Sl it |

= Latituds menu -

Set |atitude

North Pale
Arctic circle
Tropic of Cancer
Equator

Tropic of Capricorn
Antarctic circle
Sauth Pole

Select kawn

Townz 4-06
Tawnz 4-07
Ligge

Lima

Thule

(%) Ho Chi Minh
Cuzeo
Arahuay e
\ 370 [m] H 172 [m] || 0.00 [m] HON ||1.00[m]|D\ 3.00 [m] H none H none \ normal functions || views

Select the model (named "house" here) and edit its properties. Create meshes for all STL faces
(defined previously).

noit Beckers & Luc Masset

vlezsdaleB|=d|#

{1]
Dz BHE|s ae | om0 -

180°727)

elevation:  0.00[m]  beichl

[V active ¥ show (2D) [ show (3D)

meshes: _none W

[¥ house_selectiont Create meshes on all STL Faces

[¥ house_selection2

3 Sunrize at 04.30
21-Jun 12:00 Sunset at 1930
1 v 1 v 1 v

‘ 133 [m] H 227 [m] || 0.00 [m] ”ON ||1EIEI[m]“iH 3.00 [m] H house H MOVE H 000 000[m] ”Starengraphlc” normal H functions ||waws
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Import Google Sketchup models

Press F9 key. Set mesh size to a smaller value (0.01) to refine meshes.

=
size: 4 (it info_ | update

Edit the options for map computation. With the menu, set a smaller grid step (2 min) and select a date

(centered on summer solstice, June 21st).

-‘+) Edit period for sun maps (Isochronal Projection) 5[

21-Dec
21-Mow
21-Oct
21-Sep
21-Aug

Grid precision

Ground altitude (AMSL): 0 m

21-Jul = Complete year (365 days)

2l Spring equino:
Period duration Surmer salst
i (21 september)

21-May
(G iz ey (5 i) Winker solstice (21 december)

21-Apr Morning (6-12)

21-Mar Haon (10-14)
Day (8-16)

21-Feb Aftermoon (12-18)

21-Jan

21-Dec

o1 2 3 4 5 B F 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 M
¥ gid [ sunheight hows D0:00 2400 dates 21Jun  Tdals] B omedsy cut 21-Dec  duration: 24:00

Press the "update" button and you obtain two colored meshes (door and window). Press key to draw

the 3D view in a separate window. The solar radiative energy arriving on both surfaces are displayed.

Notice that the circle window does not receive any solar radiation since the sun is too high in the sky

during all the day on June 21st.

&) untitled.heliodon (3D Yiew) - HELIODON 2.6-01 © 2003-2009 -|0f x|
lslole

kWvh/m? |Sun flux | Barcelona (41° 23 M) | 21-Jun | 24 hours | 2 min
1.30
114
0.98
0.81
0.65
0.49
0.33
016
0.o0

Now change the date to autumnal equinox (September 21st) and launch the computation again. Now

the window receives a small amount of solar radiation.
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&) untitled.heliodon (30 Yiew) - HELIODON 2.6-01 © 2003-2008 Benail =10l x|
lelale

b | [Sun fus | Barcelona (41° 23'N) | 21-Bep | 24 hours | 2 min |

358
313
289
224
179
134
0.90
0.45

Finally, set the date to winter solstice (December 21st) and launch the computation again. Now the

window receives yet more solar radiation.

&) untitled.heliodon (3D Yiew) - HELIODON 2.6-01 © 2003-2009 Bénoil =10l x|
|slole

kiwh/m? ‘Sun flux | Barcelona (41° 23" N) | 21-Dec | 24 hours | 2 min |

275
241
207
172
1.38
1.03
0.63
0.34
0.0

If you check the "evolution" in the mesh properties and select the date to "Complete year", you may

obtain the following curves (note that this computation may take several minutes). They represent the
evolution of solar radiation during the year. The blue one corresponds to the actual radiation and the

orange one to the theoretical one (ie without any other objects). This is for the door.

Evolution of solar energy on map house_selectionZ_mesh =101 ]

|slojaqar e E e

Solar radiance (maximum for each day)
0.35

03
026t
0.2 cenienns

z
0.15

0.1

0.0s

u}
2T-Jun 21-Jul 21-Aug 21-Sep 21-Oct 21-Mov 21-Dec 21-Jan 21-Feb 21-Mar  21-Apr 21-May  21-Jun
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Import Google Sketchup models

And this is for the window. Near the summer solstice, during almost a month, the window does not
receive any solar radiation.

=10l x]
lslol«aqarr M2

Solar radiance (maximum for each day)
0.03%

OO iereerienes Foeeeie + L e B

ki

0
2M-dun 21-Jul 21-Aug 21-Sep 21-Oct 21-Mov 21-Dec 21-Jan 21-Feb 21-Mar  21-Apr 21-May  21-Jun
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Index

Entries: [23 ACDEGHIKLMOPRSTYV Z]

2

2D Manage views
2D view 2D window
3
3D Manage views
A
animation Create a video
assumption Assumptions
C
calculation Sensors
camera Manage views
colors Colored Maps
Colormaps
computation Colored Maps
configuration Install and configure
D
daylight Import Google Sketchup models
display Colored Maps
Colormaps
E
energy Sensors
Add a solar panel
evolution Time evolution
example Import Google Sketchup models
G
geolocation Add an image object
Town database
graphics Time evolution
H
hypothese Assumptions
I
image Add an image object
import Import Google Sketchup models
install Install and configure
K
keyboard Keyboard shortcuts
L
latitude Town database
longitude Town database
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maps

meshes

object
orientation

parameters
plan

plan view
problems

results

scale

sensor

separate window
settings
shortcuts
simplification
simulation

solar energy
solar panel
special keys
sun

sunlight

sunrise
sunset

terrain

test
time
town

Index

Colored Maps
Colormaps
Colored Maps
Colormaps

Add an image object
Add a solar panel

Parameters

Add an image object
2D window

Install and configure

Parameters

Colored Maps

Colormaps
Time evolution

Sensors

Add an image object
Sensors

2D window

Install and configure
Keyboard shortcuts
Assumptions

Assumptions
Parameters

Parameters
Time evolution

Add a solar panel
Keyboard shortcuts

Add a solar panel
Create a video

Parameters
Time evolution
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