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Monitors the atmospheric conditions to provide weather
forecast

Estimates the average value of every data gathered
Transfers the data into files that are compressed
Stores the compressed files in DB Servers

Forms a plot with the estimated values (in a days, weeks,
months, years) for every atmospheric detail.

Broadcasts the plot.
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Weather Station concept

Arduino as an 12C master Raspberry Pi as a data collector

5 LAN

Serial Connection

Luxmeter/
Pyranometer

12C master shield LAN switch
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Anemometer Barometer Hygrometer

Lux-meter Pyranometer Thermometer



Anemometer

» Measures:

Wind Speed (in m/s)
Wind Direction (in deg rel to N)
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Anemometer

* Module >> Mechanic :: Wind Speed and Direction

Wind Cups Joint Wind Direction Arrow  Low Friction Rotor
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Anemometer

» Module >> Electronic :;: Hall Effect Sensor

Hall Sensor

Magnets

\ Rotor

Magnetic Piston
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Anemometer

» Module >> Electronic :: 8 to 3 Encoder

Selected Output
Qp=D0q + D05+ Ds + 0
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Qi=Dz+D3+Ds+ Dy

Uz =0 + Dg + D + D5
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A

8x4 Encoder
+Relay Switch

8 to 3 Encoder for Wind Direction

HFI-OS ZEWS Rei Prezja




Module >> Programming :: Wind Speed

Wind Speed in [m/s] (meter per second)
V=2nrf (where f-frequency in Hz)

Wind Thrust
F= m*v+(P-p)*A (where F — Force in N)

Terminal Velocity
v=(2*P)/(p*u*A)



Barometer

(2)

Hg pressure equal
1o air pressure

Atmospheric
pressure
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Module >> Electronic :: Sensor

Barometer

Module >> Program :: Static Pressure

P(z)=P(z+dz)+ p,gdz = ?j—I::—pag

Module >> Program :: Barometric Law
P(z) =P(0)e " with scale height H = I\Ij—Tg ~ 7.4 km (T =250 K)



Hygrometer

» Measures:

Moisture

(in kg/ms3 or kg/ms3/°C or %)




Module >> Electronic :: Sensor

Hygrometer

Module >> Program :: Density (Specific Density)

— pv
p,

p =P/RT(1-0.378¢ /P)
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» Measures:
Solar Luminance (in Ix/mz2)

Solar Radiation (in W/mz2)
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Pyranometer & Luxmeter

* Module >> Mechanic :: Temperature Controller
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Pyranometer

Container with Hatch

* Module >> Mechanic :: Light Diffusion
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Translucant glass.
{Salar Diffusing = Yas)

Translucent Glass Light Diffusing Effect
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» Modules >> Electronic :: Solar Irradiation
» Modules >> Electronic :: Temperature Recalibration

LM35 Fan LDR Servo



Pyranometer
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Sensor HUB & Master Shield

» Module >> Electronic :: Sensor HUB and Master Shield

Sensor HUB Master Shield




Arduino & RaspberryPi

» Module >> Electronics :: Control Unit
» Module >> Electronics :: Processor Unit

Arduino RaspberryPi

Convert and Transfer Data ————» Processing Unit Data Collection




Thank You!
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