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Development and Verification of Low-cost Meteorological Observation Instruments Using 3D Printers
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Synopsis

This research aims to develop a weather-measuring instrument with sufficiently high

observation accuracy at a low cost, even if its durability is not high. The instrument body

was constructed using a 3D printer, and inexpensive sensors and microcontrollers were

used for the sensor and control unit. For the natural ventilation thermo-hygrometer, the

radiation shield was constructed with a 3D printer, and the temperature/humidity and

control components were developed cheaply. As a result, the temperature inside the

enclosure was easily affected by solar radiation due to the thermal conductivity of the 3D

printer filament. For the forced ventilation thermo-hygrometer, a forced ventilation tube

was made of a fan and a PVC pipe. As a result, the temperature accuracy became higher,

removing the influence of solar radiation sufficiently. The water storage rain gauge was

constructed using a load cell sensor and could measure changes in rainfall during rainfall

cases. However, its use is currently limited to short-term rainfall events. Therefore, a

tipping bucket rain gauge is required to develop for future research.
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Fig. 1 Structure of radiation shield
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Photo 2 Test observation of air temperature and air

humidity sensor with 3D-printed radiation shield. Left
side is developed system and right side is WXT536

for validation.
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Fig. 2 Validation of air temperature and humidity

sensor with 3D-printed radiation shield.

— 265 —



WG L BT mELH 0550, ARETIXE
EENE LG O BRI HR Y MA TS, SRR E
BMEEOSOVENICE Y RS EE, 77Ul
LoTEBATS Z &Ik o T2 TR & BEIRNED
DEREE % [F%55 (CHEFF L 7= [Fig. 3, Photo 3]. @&\ @
EOITHREVEEIZIDT ) v X TREE L CHERT S
DIZARMETHDZ L, ADFVUHHDT 4T A
MLV ZMTEETH D Z Lo b EE % R E
WAER L., @O EEICEmko 7 7 v % Bt
L, @EEOIMINET VI BRA L THEVE L=, iR

B iy A
N e ]
F
rd k)
e Mg
| '-
‘{ 1
L E

Fig. 3 Structure of Forced ventilation system

Photo 3 Forced ventilation system
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Photo 4 Test observation of air temperature and air
humidity sensor with forced ventilation system.
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Fig. 4 Validation of air temperature and humidity

sensor with forced ventilation system.
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