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THB Team members

Team membersNMICountry
Carlos Galván; Aldo García; Itzel 
Domínguez; Oscar Ramos; Susana Sainz; 
Hugo Gasca

CENAMMéxico

Cristy Sánchez; Isaac RuizCENAMEPPanamá

Eduin Culma; Carlos Peña; Ciro SánchezINMColombia

Olman Ramos Alfaro; Carolina HerreraLACOMETCosta Rica

Rubén GilINACALPerú

Marcial Espinoza; Manuel Sepulveda ENAERChile

Darwin Armijos; Alex Rocha; Wilson NaulaINENEcuador
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THB Objective

Development of a low cost system for remote
measurement of laboratory environmental conditions
(temperature, relative humidity and atmospheric
pressure), including secure connectivity for data
communication and management (XML) and remote
verification.
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THB: Scope and basic 
requirements

The quantities subject to calibration and their
measurement intervals are:

• Temperature: from 10 °C to 30 °C
• Relative humidity: from 20 % to 85 %  at 20 °C and/or 

23 °C
• Pressure: from 600 hPa to 1 100 hPa
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Hardware Firmware Software
Integration

Client side 
development

Processing all the 
information that feeds to 

a frontend

Design and development
process
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Hardware
Through interactive meetings and surveys to 
potential final users, it was defined the calibration 
Interval for each quantity.

Sensor
Microcontroller
Screen
Batteries
Charge module
Case (3D printed)
RTC
Databases

Description of the THB05
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PLA;resin

Case

Litio

Batteries

LCD

Screen

Esp32 / Esp32 S3

Microcontroller

BME280

Sensor

● Resistant
● Low cost
● 3D 

impressed

● Rechargeable
● Interchangeable
● More than 12 h of 

autonomy

● Lower electric 
consumption

● Low cost

●Single or dual 
core, 32 bits

●Wifi compatible
●Charge module
●USB - C port

●Accuracy
●Lower 

electric 
consumption

●P, T and RH 
integrated

Description of the THB05

19



Tools Technologies

Description of the THB05
Software
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Block 
Diagram



Other considerations

• Installed capacities of each NMI
• Type of data connection: wifi, RS232
• Equipments to perform the calibrations
• Costs are being estimated on the tangible

resources: sensors, microprocessor, screen,
modules and other components

• It is desirable to have access to 3D printing
(additive manufacture)

• Battery autonomy: from 9 h to 12 h
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Long term stability ResoluƟon Accuracy OperaƟon Range  

- 0,01 °C ± 0,5 °C 0 °C to 65 °C Temperature 

0,5 %RH/year 0,008 %RH ±3,0 %RH 0 %RH to 
100 %RH 

Humidity 

± 1,0 hPa/year 0,18 hPa ± 1,0 hPa 300 hPa to 
1100 hPa 

Pressure 
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External sensor (1 m cable) Sensor 

ESP32 30 pin Controller 

TFT 2” 320x240 Display 

SPI Flash File Storage 1,5 MB   Storage 

Year-month-day Hour:Minute:Second Date 

Led, buzzer Alarms 

Via batteries as well as USB-Connection possible Power supply

Wi-fi ; RS232 Communication 
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Multi-display (calibration function) Display 

SPI Flash File Storage 1,5 MB (Configurable save 
rate/enable) 

Storage 

Year-month-day Hour: Minute: Second 
(Configurable) 

Date 

High/Low level  Led, buzzer (Configurable) Alarms 

Configurable transfer rate. RS232 (USB), WI-FI 
(MQTT). Optionally, mesh red. 

Communication 
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<working modes/>



</Direct Mode>
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</Reading app>



30

</Receptor mode>
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</Different devices 
measurements>
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</Wi-Fi station mode>

</subscriber>

</Publisher></Publisher></Publisher>

</Publisher>
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</Wi-Fi station mode>
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</Wi-Fi station mode>
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<THB in numbers/>



Began in March 2022

2 integration workshops
2 surveys (for requirements 

planning) 5 Demos: 3
virtual and
2 in person

+50 technical 
meetings

8 prototypes: 
México, Ecuador, Colombia, 
Panamá (x2), Perú, Chile, Costa 
Rica Handout of one prototype to SIM

Estimated cost of materials and components: 80  USD to 100 USD
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Comercial THB

https://www.amazon.com/Registrador-presi%C3%B3n-humedad-temperatura-SD700/dp/B005LIW57M?language=en_US&currency=USD&th=1
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THB prototypes08
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THB prototypes08
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Future improvements to the 
prototypes

• Visual alarm (LED and/ or email) and/ or audible

alarm (buzzer), to inform the final user about out

of limits measurements.

• Possibility to read corrected by traceability

values.

• Indication of low charge battery level.

• DCC.
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Added value

Opportunities on research,
development and innovation, to
advanced engineering students, to
contribute actively in differents tasks
of the project: programming, running
test, creating cases by additive
manufacturing and others.
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The THB could also be used in the future to:

• Monitor, record and control of ambient
conditions in physical files storage
applications.

• Support the air conditioning system
maintenance activities and to anticipate
potential failures.

Conclusions11
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The main objective of the project
has been met and exceeded: There
are eight different designs and
developments of low cost and
functional
thermohygrobarometers (THB)
with digitization components.

Conclusions11
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