
      Functional description and instructions on using 
Thermocompass (thermals finder) based on the 

Navigator Holux FunTrek 130  

History:  
For the first time the effects of horizontal micro-turbulent disturbances 
were found in 2008 with the creation of mathematical models for 
simulation of thermal flows PG simulator DemoFly. Further research 
and statistical analysis of the actual base flight tracks  Leonardo al-
lowed to find a unique correlation between instantaneous values of 
dynamic flight model glider and the thermal volumetric flows. In oth-
er words, when flying the glider through the peripheral zone of the 
thermal flow is possible with a sufficiently high accuracy to measure 
the direction and distance to the epicenter of the horizontal micro-
perturbations. Another remarkable feature of this effect is that the 
other streams of air masses, such for example as downdrafts do not 
produce this effect. Measure the parameters of horizontal turbulent 
fields micro-turbulent disturbances at long distance was with the ac-
celerometer, and near enough even thermals sensitivity GPS module.

There have also been investigated trajectories of the thermal flux 

(volumetric shape) depending on the strength and direction wind, 

altitude, vertical speed lift and the temperature gradient. We obtain 

a universal formula for the trajectory of thermals. In other words - 

knowing the coordinates and the altitude is always possible to find a 

point on the leeward side, which moves following the glider on the 

surface of the planet, and which, when combined with the potential 

triggers guarantee the thermals in the range of 100 -300 meters.



  2. The principle and basic modes of operation. 

The program provides 3 modes of Thermocompass to find a thermals.
- The first mode provides a choice of the optimal direction of flight of the 
zones, the most intense potential triggers thermals. Based on the prediction 
of thermal activity. The initial data are maps of thermal activity, which is cal-
culated using the pre-flight, and if necessary a separate utility PreFlightEditor.
- The second mode is a real-time analyzes the parameters of the 
glider flight, mathematically filter out random bursts of turbulence and 
find the closest points to the most powerful source of disturbance, the 
nearest thermals. Based on measurements of the parameters of the flight. 
- The third mode is based on the ability of the instrument to measure the direc-
tion and strength of the wind in straight flight. The deviations of the 
instantaneous wind from weather wind may help to find strong thermals on long 
haul flights in a straight line.

Fig.1 Main menu 

    3. Software menu and modes of operation of the instrument

  
   When you start the program main menu appears. (Figure 1) If the program is 
not registered - is only one button "Exit"

   3.1 Main menu.

1. "About" - Version of the software, and contacts.

2. "Setup" - sets the receiver GPS.

3. "Simulator" -  simulator mode menu, view of the 

device during playback track. (You must open the 

file track.)

4. "Exit" 

5. "Flight" - flight mode menu.

It is noteworthy that the device does not require 
any configuration from the user and works immedi-
ately after switching on



Fig.2 Simulator mode
menu.

3.2 Mode menu "Simulation" 

1. "Start log" - track record in the IGС file.

2. "Open trek" - open the file track.

3. "Sound ON" / "Sound OFF" -on or off sound 

effects.

5. "GO!" - Playing a track in real time.

Figure 3 The display control

  3.3 Display Control

The display control is used in the modes 
"Simulator" or "Flight" for the management 
software for touch screen area to concerned with 
virtual buttons (s0-s8) Figure 3

For different screens, each button has a function.
Only buttons s3, s4, s5 have a common destin-
ation for all screens:
Button s3 - switch the screen back.
Button s4 - return to the menu.
Button s5 - switching the screen forward.



3.2 Menu Mode "Flight" 

1. Start log" - the track record in the IGC file.

2. Calibrate - the option is not used.

3. Sound ON" / "Sound OFF"-on and off 

sound effects (software beep when it detects 

thermals)

4 Exit - returns to the main menu.

5. GO!" - Go to flight mode.

Mode "Flight"and mode Simulator  have the same set of wallpapers to
display flight information - screens. Switching between screens is a cycle 
using the on-screen controls S3 and S5.
Exit from any screen in the menu by pressing the center of the screen 
(control button S4).
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Figure 4 Screen of indicators.

  3.4 Screen of indicators 

1 - Horizontal speed GPS
2 - The current direction of flight.
3 - GPS variometer averaged one minute.
4 - GPS height in meters.
5 - Artificial horizon
6 - GPS variometer.

The on-screen control:
s3 - switch to the previous screen.
s4 - return to the menu.
s5 - switch to the next screen.
s0 - reset (adjustment) of the sensor horizon.

Figure 5 Screen thermocompass,
Search thermals.

     3.5 Screen of Thermocompass 

1 - The time and comments.
2 - Flight direction in degrees.
3 - Level GPS variometer (below the center of 
the screen - "down", above - "up)
4 - Detector sensitivity. With straight flight sens-
itivity drops to 10-15 
5 - Level thermocompass.
6 - Direction indicator of thermocompass.
8 - Wind direction (where the wind blows.)

The on-screen control:
s3 - Switch to the previous screen.
s4 - return to the menu.
s5 - switch to the next screen.

    If you are not in the thermal, TC pointer displayed on the screen as an arrow - p.6

  Tip: For an effective search of thermals, try to maintain the detector (p.4 Figure 5) at 
least 40.  Straight flight reduces the detector sensitivity and reduces the probability of 
finding thermals. One or two flat spiral or "flight by snake" will allow you to increase 
the radius of the study area and to detect even small streams.



Fig.6 TC screen mode when 
centering a thermals

In thermals TC arrow pointer becomes a 
circle and change the color to green - shows 
not only the direction of the center 
of thermals but a pilot position 
with respect to the center of the thermal. 
For optimal trajectory angle between the direc-
tion of flight and pointer TC have to be  60 deg. 
The wider the spiral - the smaller the angle.

  The on-screen control:
s3 - switch to the previous screen.
s4 - return to the menu.
s5 - switch to the next screen.

Fig.7 Flight parameters

   3.6 Screen for flight parameters

1. Coordinates GPS.
2. Direction of flight.
3. Time.
4. The sign of the GPS receiver.
5. Pressure altitude.
6. Number of satellites used for GPS.
7. Screen refresh rate. Must be at least 16
frames per second.
8. Wind: speed m / sec and direction.
9. Current speed from GPS.
10. Height from the GPS.

The on-screen control:
s3 - switch to the previous screen.
s4 - return to the menu.
s5 - switch to the next screen.



Рис.8  Экран карты.    
Реальная позиция 

   3.8 Map screen 

1. Display Mode position on the map (the 
actual position or the thermals position on 
the surface of the earth ).
2. Index of maps. (The scale and type of 
maps).
3. Screen refresh rate.
4. TC pointer.
5. Quality glide.
6. Height from the GPS.
7. Direction of flight.
8. Speed from the GPS.
9. Pointer direction of flight.
10. Calculated wind direction averaged 5 
minutes.
11. Estimated instantaneous wind direction.

The on-screen control:
s3 - switch to the previous screen.
s4 - return to the menu.
s5 - switch to the next screen.
s0 - choose less detailed maps.
s2 - choice of more detailed maps.
s1 - s7 - increase \ decrease the map scale.
s6 - set the actual position on the map.
s8 - A point on the ground downwind of the 
actual position in the distance 0 - 4 km. 
When this mode is active, instead of the 
arrow pos.9 shows a circle with a vector 
direction of flight . Indication of claim pos.1 
also shows the  Thermals pos."
Note:
- Index of maps (pos.2) shows the maps set
Index 9 - topographic maps, the largest 
scale.
Index 10 - heightmaps
Index 11 - topographic maps
Index 12 - the height map. Scale corres-
ponds approximately to scale maps 
General Staff 2 km for OziExplorer.
Index 13 - normally the height map with a 
thermally active zones or without them.

Figure 9 Map screen for 
thermally active zones.



- Switch the maps are on the cycle screen 
buttons S0 and S2.
- Zoom maps - screen buttons S1 and S7. 

- Maps with an index of 15-18 are used to
display the color track the flight. The spectrum
of colors blue for negative vertical speed, 
green - red for positive vertical speed. 

- For maps with an index of 15-18 scaling 
automatically. Additionally, you can adjust the 
scale screen buttons S1 and S7.
The pointer TC pos.4 visible if:
- Level of TC detector above the threshold.
- Always in the processing thermals when the 
average vertical velocity greater than 0.

Fig.10 Map screen. Displays 
track the flight.
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   3.8 Screen of variometer

1. "Reset" - zeroing barometric sensor 
and accelerometer. Used to align the 
sensors in the flight position.
2. Current direction of flight.
3.  The TC pointer.
4. Enable / disable the beeper vari-
ometer. Default - off.
5 and 10. Indication of the acceleromet-
er. Sensitivity is much higher standard 
vario to small changes in the vertical 
velocity.
6. Variometer based on barometric 
sensor. Shows the vertical velocity 
averaged 40 seconds.
7. Digital display of barometric sensor.
8. Digital display of vario-based GPS.
9. Vertical speed indicator, based on 
GPS averaged 3 seconds.

Figure 10 Screen of variometer.

  Accelerometer GPS navigator HOLUX FunTrek 130 has much higher sensitivity 
compared to conventional industrial variometer, and especially higher than variometer 
based on GPS. But unlike such vario accelerometer sensor not measures the absolute 
values of height but speed  changing of the vertical speed. Thus the change in vertical 
speed will be displayed in short the positive and negative pulses, the sequence whose 
appearance depends on the accelerating or slowing down we. In other words, the 
beginning and end lift drain will be shown the same way.

Indication of the accelerometer has been added to the screen vario for experiments on 
processing capabilities very narrow streams when usual vario by averaging its vertical 
speed is not able to accurately indicate the boundary thermal.



                    4 Using Termocompass software.

   Thermocompass software (TC) has been specifically designed for searching 
and processing of thermal flows in different conditions. Most software cre-
ated for paragliding, use the method of mathematical predictions using flight 
track of the most likely finding the center of thermals for previously found 
flow and facilitate the processing.    TC crucial difference from these software 
is the fact that for the detection and treatment of thermals TC analyzes both 
the track and the surrounding area and does not predict, but calculates 
thermals position, using the specific parameters of the true state of the flight.
Example 1: 
Suppose that the trajectory of a Thermal distorted by the effects of wind or 
because of the influence of clouds. In this case, normal software will con-
tinue to extrapolate the position of the center of the flow, based on the cal-
culated angle of the height of the trajectory of thermals on the track. TC will 
detect this effect (change) and promptly displays a new path for the thermal.
Example 2:   If close to "your" Thermal is more powerful flow, no program will 
be able to predict if it is not incorporated into the algorithm and is not tech-
nically possible, this powerful new stream to detect. TC has this functionality.
Example 3:
In straight flight, you can safely fly past the powerful thermal, who was on 
you just 200-300 meters or even will feel. But if you have a software TC - 
its hysterical squealing he may be able to "persuade" you to make a short 
detour to the side and do not miss your chance.

4.1 The use of the TC to a low altitude. 

Near the surface, close to the cliff, where altitude and small thermals only 
formed optimally use the map screen, the display mode color track.

This will allow you to one side quickly identify areas 
of lift, on the other hand you do not miss a decent 
thermals under the pointer device. Processing of 
thermodynamics near cliff, you can see that if the 
weather wind is perpendicular to the slope, the 
device shows a wind directed along the slope. This 
is because the wind is encountering an obstacle in 
its path, it starts to flow around an obstacle.

Pointer ТС



The vertical component of the wind forms a band dynamics, and the 
horizontal direction along the slope and avoid obstacles on the optimal 
energy for the wind path.
Flying along the slope, one can find by the wind indicator TC -  point (s) 
where  the minimum horizontal wind (zero wind).  Typically at this point the 
strongest vertical lift, and here is wait for the next thermal.
Example - the mountain looks like a horseshoe shape. On each side of 
the horizontal wind is directed parallel to the slope at the center of the 
horseshoe. In the center there is always a point where the horizontal 
wind is close to zero and the maximum vertical lift. It is in this place 
wind "herding" all thermal bubbles. Thermal bubbles due to its 
toroidal vortex structures also affect the strength of meteorological 
wind, causing wind zero point constantly  drift down the 
slope toward the appropriate thermal.  All these movements easy to 
track by the pointer instantaneous wind TC. In any case, based on the 
reading of the TC and change the horizontal wind on the map screen with 
color track can quickly learn aerologist slope, potential sites lifting 
thermals and thus detect and process thermals on the approach to the cliff.
Rising above the cliff and following the first full turn TC instantly 
recalculates the wind direction, which coincides with the direction 
of the  wind  weather. Until the height is small, continue to handle 
the thermals by  the map screen with color track, each time moving 
the spiral  in the direction of the  TC pointer (Fig. 10 item 4).
Note:  TC pointer (Fig. 10 item 4) - red-orange dot on the map 
screen does not show the location of the center of the thermal, but
the direction to the center of the thermal.

   4.2 Use of the TC to medium altitudes. 

Under average heights is assumed to be the height above the terrain, 
when is difficult to find on the one hand on the ground triggers thermals, 
and on the other to guess where the specific triggers must be thermals 
at this altitude. The slope of the thermals trajectory is determined 
primarily by a  power of wind. 

So, for example, if a wind is strong  and altitude of 800 meters, the 
potential Termal triger can be up to 1.5 - 2 km downwind. The task of 
finding a new Thermal conditionally divided into two stages:

- First, to find the area where the probability of finding thermals high.
- Then the actual search for thermals in this zone.



      
To enter the search area using the map screen to display mode on thermally active 
zones (Fig. 11).   This mode will not display your current position (point A) and the 
point on the surface of the earth, which is at a distance against the wind (point B)   

Figure 11 Mode thermally
active zones

Point "A" - your current
position

Point "B" on the ground some
distance away in the wind

The algorithm of this mode is that the coincidence map point "B" with the thermally active 
area, with a high probability you will be close to the thermal. Further searches follow the 
pointer TC switching device in the map screen mode - the mode of displaying color track

   4.3 Use of TC considerable height.
 
 At altitudes near the cloud base search accuracy by thermally active zones is reduced. The 
trajectory of lift begins to affect intracloud thermal activity. Therefore, the trajectory of thermals 
distorted randomly. At these altitudes, in addition to the natural features of thermals, good 
work the following algorithms:

Thermally active
zones

Green denotes the optimal 
trajectory to fly.

- Search for new thermals by the TC pointer.

At higher altitudes the thermals tend to have signi-
ficant size and a clear structure of the nucleus. As a 
result, the detection range can be up to five hundred 
meters and more. In straight flight should not be neg-
lected TC beeper  and if necessary to change the 
flight path in the direction of TC instructions . At some 
point take a few flat spirals and let the instrument in 
such a way to clarify the situation around you.



meteorological
 wind

Instantaneous 
wind

- The second algorithm is the ability 
TC to measure the wind force  even 
in straight flight. As you know, power-
ful streams and clouds tend to create 
around himself the wind, collecting 
the surrounding air and change direc-
tion meteorological wind. Therefore, 
when flying near such a "vacuum" on 
the screen will be much difference 
weather wind directions and instant 
wind. Reasonable to fly in the direc-
tion of the pointer instantaneous wind.

Optimal trajectory change

      5 FAQ

Is it possible to test this Instrument? 
A: Yes, of course. You will have to buy at least a HOLUX FunTrek130. Software you can 
download . Install and run,  Maps of the desired area can be found in
paraglidingearth.com.
Buy the device can be on the Internet. FunTrek130 I do not sell. Other models of 
devices are not suitable.

This is regarding your post in Indian paragliding face book page, " Test pilots are 
required to test the new device. " Can I will like to be the test pilot? 
A: Testing period is over. You can just use this device.

Why HOLUX FunTrek 130? 
A: This device works for a long time, well readable in the sun and in contrast to the 
analogues have additional sensors on board: the magnetic compass, accelerometer, 
Barometric sensor. The system win CE 5.0 is weakly closed and allows modification of 
the device without loss of efficiency.

Why do you need thermal maps? 
- At low altitudes to detect triggers . 
- At high altitudes - to select the optimal direction to a thermals . Unfortunately, not all 
trigger's easily seen from a sharp angle, especially the small hills and ravines.

Can we trust the data of thermal compass?
- You can trust completely, especially if from time to time to carry out wide flat spiral. 
- For the accordion too much work. You could throw a couple of photos.
 n how this will affect the unit?



What determines the detection range of thermals? 
- The first of the tandem-wing suspension. How Sensitive system to turbulence - the 
further away you can find a stream. 
- Fly is not a straight line (the snake)

If I randomly pull brakes and suspension juzat in how this will affect the unit?
- Virtually no effect because the oscillation frequency of the wing from the brakes are 
very different from the frequency we need.

Why is the map screen does not show the core thermals and track?
During the development of software for thermal compass were analyzed approxim-
ately 1600 flight tracks of Leonardo. Most thermals as sharply ends and attempts to 
return to the stream failed. The analysis showed that it is often associated with an 
almost horizontal overflow of the weaker thermals in the nearby stronger curvature of 
the trajectory or the thermals from the cloud. In this case, the device would continue 
to properly extrapolate the trajectory of thermals in the place where it no longer 
exists. Compass also selects the most powerful epicenter of the disturbance. In 
other words, even in a weak stream, he will point to a more powerful stream nearby.

 
Affect whether or not the instrument of discharge and how?
- Virtually no because the nature and frequency of disturbances from downstream 
differ from thermal and mathematical filter cut off the program.

I found that the maps are not alligned ! I guess the center of the map should be my 
position, right?
so there are not aligned with the igc lon/lat pos. A: Maybe you accidentally clicked 
on the bottom left of the screen - this is the place predicted thermal. And your real 
location - click on the screen at the bottom right.

What is the meaning of the blue line sometimes all changes to green map screen? 
A: Maps can be different - light and dark. To better see the pointer - automatically 
switches to color.

On map screen you have normally a long blue line with an arrow and a some red 
dots. the arrow changes sometimes to green and the line to a kind of light blue not 
green? 
A: a long blue line - AVERAGE wind direction. Triangle - the wind is "now", a some 
red dots - thermocompass pointer (arrow) - direction to fly. Color varies from color 
maps.

So what would be the best screen for flying ? map or compass?
To find thermal zones - maps screen. Near a thermals - compass. 

You should somehow integrate more the compass for thermal direction. It is jumping 
around too much...
I expect that you will not pay any attention to the numbers under the white arrow. 
When values greater than 0.5 (there is a sound variometer) - then you need to follow 
the compass. The rest - just noise.


