The BaroMod ......instructions





Transolve provides this barometric module for use in any altitude measurement solution, the 0-5VDC output can be fed to linear electronic circuits or microprocessor a/d inputs.





The sensing range is -500' below sea level, to 20,000'. It is suggested to use a 10 bit a/d, this will provide increments of 20'.  The scaling is 0.25 mV per foot.  Low pass filtering in the BaroMod permits sampling at rates up to 100 Hz. To convert the 10 bit binary word to altitude in feet, just multiply by 20.





Altimetry using raw pressure sensors is a challenge, as the log response of the atmosphere can be hard to linearize in microcontrollers, lookup tables beyond 8 bits are a burden.





The BaroMod employs an antilog amplifier that instantly converts the sensor signal to a proportional voltage scaled in feet.  It is best to use the module in a differential mode, absolute output (not subtracting a ground reading) is less accurate, since there are tiny differences unit to unit, that are subtracted out in the differential mode. This will now be described.





DIFFERENTIAL MODE USAGE:  While your aerovehicle is on the ground, the BaroMod signal is sampled and stored.  After launch, and while flying, if real time AGL (Above Ground Level) measurements are required, the current sample would have the previously stored ground reading subtracted from it.  Of course, in a flight recorder, the BaroMod data can be streamed to memory, and later processed by subtracting the ground reading, and multiplying the result by 20 to yield feet.





ABSOLUTE MODE USAGE:  The BaroMod signal can be directly converted to feet. This method is less accurate, as variations in local atmospheric pressure are not cancelled, as in the differential mode. Here are some typical "absolute" output voltages of the BaroMod:





0        feet:    0.20V  (sea level)


1000  feet:    0.47V


10K    feet:    2.62V


18K    feet:    4.53V





Note that in the absolute mode, there will be a tiny offset voltage, as the output signal is not zero volts at zero feet.


The absolute accuracy should be within +\-5%, differential


mode is within +\-3% of true value.





Altitude measurement using just air pressure is accurate enough for most applications, but in aircraft altimeters, temperature is also measured, it can affect the reading by a few percent in temperature extremes. Research The U.S. Standard Atmosphere 1976, on the internet for more data.





CONNECTION AND USE:





******DO NOT apply reverse voltage or more than 5V to the module, or damage may result.******





Connect a 5V DC supply to the GND and 5V TB terminals.


The supply should be within 60mV of 5V for best results.


Only 6mA is required.  Tip: the LM340T-5 has tighter regulation than the common 7805 regulators.  Connect a DVM between GND and OUT. It should read about 0.1-0.6V, depending on your height above sea level.  Draw a slight vacuum with your lips on the sensor port, and the voltage will increase. This is your altitude signal!  Scaled at 0.25mV per foot.





On the third floor, my BaroMod outputs .439V.  It is about 900' above sea level here.  On the first floor, the signal is .435V.  Subtacting those yields 4mV.  Dividing 4mV by 0.25mv/foot = 16'.  I measured the height with a string and got 18'.  Pretty close, there is some rounding in my 3.5 digit DVM.  With a 10 bit a/d micro, we will get 20' counts, so this crude test shows there is potential for greater resolution (2nd floor reading was .437V).





Have fun measuring the altitude of your favorite aero-vehicle, be it a balloon, kite, rocket, plane, or mountain climber!  Simple altitude displays and loggers can be constructed with the basicx.com controller, it is pretty advanced for a BASIC processor, and includes 10 bit a/d inputs.





Drop us a line with a descripton of your application, and don't hesitate to email with any problems. Please contact Transolve for service information and return address.
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johnf@apk.net








