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University: Universidad Tecnoldgica de La Habana José Antonio
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Remote Labs (LAC)

University: Universidad Privada Boliviana, Bolivia

Remote Lab name: a) Spectroscopy Remote Laboratory
O b) PV Solar Efficiency (UVA)
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b) Lab facility for testing of biomass cookstoves
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Digital

Project website http://eubbc-digital.upb.edu/
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Spectrometry Remote Lab

) PV efficiency Remote Lab
Working coll

Solar Radiation Measurements

Solar Radiation Measurements

Remote Labs

N EUSL ENERGY
. 2020-2023 EUSL-UBBC Jun 13-17, 2022 12




EUBBC-Digital: Europe-Brazil-Bolivia-Cuba Capacity Building Using Globally Available Pg L ﬂaé” e 795 eours [ Aol
Digital Learning Modules (618925-EPP-1-2020-1-BR-EPPKA2-CBHE-JP — E+ CBHE) D tal B o N :

88 General / Solar Radiation dashboard =3

~ Solar Radiation chart, data since December 2020

Solar Radiation
1000
I.l
. /
800 " f P
/ " I|||| |"|
(|
600 | i;ll | I|I

; 1 ALV

0 -,

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
== radiation == radiation_average

~ Ultraviolet Radiation chart, data since December2020
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REV2022 Conference: A Low-Cost
Spectrometry Remote Laboratory

Abstract: The Covid-19 pandemic has precipitated the digital
transformation in education worldwide and has exposed weaknesses
and limitations in laboratory and experimental activities, mainly in the
field of engineering.

In this paper, we describe how we adapted our low-cost spectrometry
/{—M{;Th_-_\\ technology (which is based on a 3D-printed mini-spectrometer and a

Broker 5 smartphone) to deploy a remote laboratory as a rapid solution, due to
the impossibility of using conventional and costly spectrometers,
which work only for on-campus learning. This adaptation was helpful,
not only to have several spectrometers available for a higher number

/ Subscribe\ %,
Publish

:;g\ ' ; ‘ of students but also to allow teachers to prepare asynchronous

QQ:. activities that can be realized without their presence. We applied

Q Smartphone cclrg;ll:ol Internet of Things (loT) technology for remotely controlling the

2 e — 5 pwmmerer ___________ “E*"C‘-' , experiments and used Machine Learning to automatically calibrate our
Remote lab \ / Ry T e— ’ low-cost smartphone spectrometer.

Spectrometry Remote Lab kits

Presenter: Alex Villazon

Conference: REV2022 — 19th International Conference on Remate
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Spectroscopy Remote Laboratory

Spestrometry Remote Lab Kit

7/ Linear Stepper motor
Smartphone

actuator
’ spectrometer

10T control
device

A spectrometer based on smartphones and a low-cost kit for transmittance and
absorbance measurements in real-time

http://doi.org/10.7149/0PA.50.3.49053
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Avallatie Gales — hOOse femote Name: Azul
& Lb Tyoe
Spectrum: 1
.- Pt
Avubebie hours ometer
2 - - - - & Choe svallabi '.“'.0."\ nl: 463.32 'etria
- o ESEaER Intensity [a. u.]: 63157
rgas
Description: Espectro azul o
3 1para fluorescente compacta del cho
n mercurio
om
DE UN LASER ROJO

Figura 35. Interaccion con la interfaz del laboratorio de

espectrometria remoto Figura 37. Longitud del Led Azul (Laboratorio remoto de

espectrometria)

aperturas en el rango de 10 a 100 ym producen
3 difraccion de facil resolucion.

Primeramente, se procedié a realizar la calibracion del
equipo usando la lampara de Nedn; conjuntamente, se hizo
el moviendo el protoboard remotamente cambiando la Row data view
posicion del LED RGB. Este proceso fue bastante sencillo
simplemente por medio de la interaccion del usuario con los
diferentes botones y herramientas de facil uso y manejo. | Neme:Verde

Spectrum:

lugar de una sola rendija, dos rendijas estan
por un frente de onda plano, una serie de franjas
ncia paralelas a las rendijas apareceran en una
ylana, como se muestra en la imagen a
n.

Date: June 1st 2022, 6:39:25 pm

Luego, utilizando los botones de la pagina web, se
encendid el led rojo, el azul y el verde, respectivamente. En
dicho paso, para la medicion de la longitud de onda de cada
led, se dej6 uUnicamente encendido el led de nedn | Intensity [a. u.]: 39123
conjuntamente con el led a ser evaluado. Esto quiere decir | Description: Espectro Verde
que se realizé una evaluacion individual de cada led.

Wavelength [A]: 508 64

del espectro de un laser rojo

De este modo, al iniciar con las mediciones del led rojo “
se obtuvieron los siguientes datos. e

F»gura 38. Longitud del Led Verde (Laboratorio remoto de

espectrometria)
ol Wl Wl W i D
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TO3L0O1CMO1: Instructions of how to run the "Spectrometry Remote Lab Module”"

Learnify mg
Activity 1: Introduction

SpeCtrO Dear Learner welcon

The Spectrometry Remote Laboratory at Universidad Privada Boliviana
(UPB), offers the ability to engineering students and teachers to remotely
conduct experiments with xx equipment and under real xx conditions, from
anywhere on the planet, helping the student to become capable of putting the
theory into practice. Also, a web camera provides a live view of the
experimentation setup.

The following activities, which include reading some chapters, some questions
and a video, will help significantly in conducting and understanding the
experiment that will follow. The video gives detailed instructions for operating
the booking system in order to choose the kit and the time for operation. Also
the video gives the instructions for control the laboratory remotely by watching
it, it will be very easy to start the experiment, while the knowledge from the
suggested chapters will help to fully understand the subject of the
experimental exercise. It is worth mentioning that the video gives instructions
only to learn how to operate the remote lab and nothing else. The knowledge
will be acquired from the conduct of the experiment, after having read of
course before, the respective suggested chapters. The prerequisite theoretical
knowledge is briefly mentioned in the "Synopsis" file (Activity 2). It is strongly
recommended that you start by reading this file to determine if you need to
read the suggested chapters. This module should be considered absolutely
necessary and can be described as something like a pillar for the next
experimental exercises.
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Remote lab

Spectrometry Remote Lab kits

Tuesday 14 WORKSHOP 2.2
Time in CET University Remote Lab Name

Spectroscopy Remote Lab
16:00-16:10 Universidad Privada Boliviana, Bolivia Booking System
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Contact: avillazon@upb.edu
http://eubbc-digital.upb.edu/
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