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MIT App Inventor WORKSHOP
Introduction

The Workshop GOALS
At the end of the workshop the participant should be able to and be ready for:

- Learning a new tool for education

- ldentifying the parameters of this tool applicable in their own teaching
- Finding out the main functions of App Inventor

- Managing the main menus of App Inventor Blocks

- Developing a basic application using App Inventor

- Set up the components, screen arrangement, etc. of an application

- Analysing an application for students to develop their own teaching
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MIT App Inventor WORKSHOP
What is MIT App Inventor?

What is MIT App Inventor?

MIT App Inventor is an innovative beginner's introduction to programming and
app creation that transforms the complex language of text-based coding into
visual, drag-and-drop building blocks. The simple graphical interface grants
even an inexperienced novice the ability to create a basic, fully functional app
within an hour or less.

- open source
Computer Science For All

“becoming active citizens in a technology-driven world,
instead of being just consumers”
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MIT App Inventor WORKSHOP

What is MIT App Inventor?

What is MIT App Inventor? Several figures ...

App Inventor empowers even beginners and non-programmers to create mobile
apps. This is disruptive technology that opens up a new medium for creators--
interactive software for mobile devices-- that has until recently been restricted to
the digital elite.

Source: MIT App Inventor

Active Users This Month: Active Users This Week:

Registered Users: Countries: Apps Built:

Other: 0.07 %

Kindle:0.07% — 1 |

BlackBerry: 0.98 % — 7

Windows Phone: 2.25% -
Symbian: 3.22% -

Java ME: 3.37 %

EDUCATION

— Android: 47.45 %

\Za\

i0S:4259% —

PRODUCT

*Web UCH (Universidad Cardenal Herrera) DEVELOPMENT

Ranking de sistemas operativos mas usados 2015
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How MIT App Inventor can assist educators as a learning tool?

Scratch for Educators https://scratch.mit.edu/

Your students can use Scratch to code their own interactive stories, animations,
and games. In the process, they learn to think creatively, reason systematically,
and work collaboratively — essential skills for everyone in today’s society.
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How MIT App Inventor can assist educators as a learning tool?

Scratch for Educators
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How MIT App Inventor can assist educators as a learning tool?

Scratch for Educators m
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Creating an Educational App: enjoy learning & learning by making

Understanding an App’s Architecture:: Few concepts ...
... without us being experts ©

The internal architecture of an App Inventor app

App
Behaviors:
Components Event Handlers

Visible Non-visible Event Response: a list of

. function calls

Button, Textbox, Texting, Button.Click, Sound.Play

Label, ImageSprite LocationSensor, Texting MessageReceived ImageSprite.MoveTo
: TextToSpeech ImageSprite.CollidedWith Texting.SendMessage

Accelerometer LocationSensor.LocationChanged | | TextToSpeech.Speak

Source: D. Wolber, H. Abelson, E. Spertus and L. Looney (2014),“App Inventor 2. CreateYour Own Android Apps”, Ed. O’Reilly, USA
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MIT App Inventor WORKSHOP

Creating an Educational App: enjoy learning & learning by making

Understanding an App’s Architecture:: Few concepts ...

... without us being experts ©

Visible Components: you can see when the app is launched (user interface)

Non-Visible Components: you cannot see them, provide access to the built-in
functionality of the device.

Behaviour: the behaviour defines how the app should respond to events, both user
initiated and external. The difficulty of specifying such interactive behaviour is why

ing i hall ing.
programming is so challenging 309TO<ND

== =01

Fortunately, App Inventor provides a Android777V
high-level blocks-based language for o =
specifying behaviours.

Programming behaviours more like
plugging puzzle pieces together.
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MIT App Inventor WORKSHOP

Creating an Educational App: enjoy learning & learning by making

Understanding an App’s Architecture:: Few concepts ...
... without us being experts ©

The app as a recipe paradigm does not fit for mobile phones, the
Web, and in general most of the computing done today.

Most modern software does not perform a bunch of instructions in a
predetermined order; instead; it reacts to events. For example:

- Tapping: if the user taps a button, the app responds by performing some
operation.

- Dragging: for touchscreen phones and devices, the act of dragging your
finger across the screen is another event.

lAtOUCh i?_ when yo‘;] " Adrag is when you place your finger on

place your finger on the the canvas and move it while keeping it in
canvas and lift it without contact with the screen

| moving it. .
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Creating an Educational App: enjoy learning & learning by making

Show & Tell

Then, what do | need to create an Android App?

Welcome to MIT App Inventor J
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Creating an Educational App: enjoy learning & learning by making

Show & Tell: What you’ll need
Wifi connection -> Computer -> Android Device*
5 simple steps:

M It usually takes a few-reurs minutes to set up any app development
environment.

@ You need not download anything to your computer*

@ On your phone or tablet, open the Google Play Store and find and install
the MIT Al2 Companion app. The Companion app is just an Android App

that lets you test the apps you build as you're building them.
(

—

MIT Al2 Companion app (*You can emulate ©)
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Creating an Educational App: enjoy learning & learning by making

Show & Tell: What you’ll need Working with APP INVENTOR 2

@ Back in your computer's browser (Chrome, Firefox or Safari), open app
inventor by going to ai2.appinventor.mit.edu. Create a new project. j

(important: type name project with no spaces!!!)

@ In the top menu, click on 'Connect' and 'Connect to Companion'. A QR code
will appear. Scan this QR code with the MIT Al2 Companion. You should
see your app.

MIT App Inventor 2 Companion

Py~ MIT App Inventor 2 File P 8uild TR Launch the MIT A2 Companion on your device
(o o Beta o Connect v e i felp v and then scan the barcode or type in the code
. to connect for live testing of your app. .
Need help finding the Companion App? type in the 6-character code
' | A Companion . scan th_ng code
T H ToMe Screenl y jove Screen
) En\Ula(OY [ E Six Character Code

Palette Viewer E .
| USB Your code is:
User Interface (i paece 5 in Viewer
- gktpmz

- T

Your IP Address is: 192.168.1.105
Version: 2.27

[=]

Cancel
UNIVERSITAT POLITECNICA - . m
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Creating an Educational App: enjoy learning & learning by making

Show & Tell: Learn to build Android apps

Introduction to App Inventor 2 in just 4 easy steps, each treated separately:

(D step: DESIGNER:: How your app looks
@ step: BLOCKS:: How your app behaves
@ step: TEST:: Testing while your are building

@ step: BUILD:: Building your first app
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Creating an Educational App: enjoy learning & learning by making

(D step: DESIGNER:: How your app looks  App Inventor Designer

Design the App's User Interface by arranging both on- and off-screen components.

Designer Button:
Click from any tab to
go to the Designer

Palette: Find your components
and drag them to the Viewer to
add them to your app.

tab.
£ \- \ - sEm
p o O3 =
o .
==1==1  Properties: Selecta
- vrewes Componrets Propation Component in the

s ' Components List to
2 o _ : 1 change its
properties (color,
size, behavior) here.

Viewer: Drag components from the
Palette to the Viewer to see what your
app will look like.
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Creating an Educational App: enjoy learning & learning by making

@ step: BLOCKS:: How your app behaves App Inventor Blocks Editor

Program the app's behavior by putting blocks together.

Blocks Button: Click

from any tab to go to
the Blocks tab.

Built-In Drawers: Find Blocks for general
behaviors you may want to add to your
app and drag them to the Blocks Viewer.

/ o 2ot 2 . D;:
« c t entor.mits
'g " A

u ‘when LT 3ER Cick

: | do ' .-en_o':.;mvm B Speak

- messape | ACEITIED - ACTD

l _—
Component-Specific -
Drawers: Find Blocks Block: Snap Blocks
for bghavnors for — together to set app
specific Components ' behavior.
and drag them to
the Blocks Viewer. D

1 A

Viewer: Drag Blocks from the Drawers to

Type names with no spaces!!! the Blocks Viewer to build relationships
and behavior.
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MIT App Inventor WORKSHOP

Creating an Educational App: enjoy learning & learning by making

@ step: TEST:: Testing while your are building

 MIT App Inventor Companion App

« Same Wifi!

Build your project on Test it in real-time on
your computer your device
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MIT App Inventor WORKSHOP

Creating an Educational App: enjoy learning & learning by making

@ step: BUILD:: Building your first app

» Start new project, like project New, from scratch

Import project (.aia-file) form a repository
« Gallery
» Import project (.aia-file) form my computer

« Export and share your app in an executable (.apk-file) form
that can be installed on a device

The time spent to create apps with App Inventor feels like minutes
compared to using traditional programming languages.
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Creating an Educational App: enjoy learning & learning by making

More information ...

 http://appinventor.mit.edu/explore/
As a start you can begin at Applnventor.mit.edu, the home of App Inventor.

 http://www.appinventor.org/
Web product of the University of San Francisco's Democratize Computing
Lab, and it is intended to provide materials for learning and teaching App Inventor.

» https://puravidaapps.com/
PuraVidaApps is a site made by an App Inventor enthusiast, where you can find
tons of snippets, tutorials and links.

* https://www.udemy.com/desarrollo-de-aplicaciones-moviles-con-app-inventor/
Spanish course by a Master Trainer of App Inventor targeting beginners of all age.

Book: SR
D. Wolber, H. Abelson, E. Spertus and L. Looney (2014), | RiLutEA
“App Inventor 2. CreateYour Own Android Apps”,
Ed. O'Reilly, USA
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Educational Apps with Bachelor Engineering Students

Educational App Example 1:: The Moody chart

We propose to our bachelor engineering students of Fluid Mechanics
to carried out this first app:

Tarea 2B: App para el calculo del factor de friccion

Se propone la primera tarea de creacién de una App en Android mediante Applnventor (visitar http://appinventor.mit.edu).

Esta primera aplicacién permitird calcular el factor de friccion "f" sin la necesidad de utilizar el diagrama de Moody. Para ello, se utilizara una expresion
alternativa proporcionada por Haaland, que presenta un error aceptablemente pequerio (alrededor de un 15%) en comparacién con su sencillez (claro

esta, con las actuales calculadoras). La expresion es la siguiente:

1.11
1 69 [ &/d
YV 1.8-log
f /2 Red 3.7

Y sdlo precisa de conocer el nimero de Reynolds en la tuberia (Re,), la rugosidad del material de la tuberia (€) y el didametro interior de la tuberia (d).

+

La App tendria una forma parecida a la que se muestra a continuacién, ya que debe ser lo mas sencilla posible para llevar a cabo el célculo y nada mas:

UNIVERSITAT POLITECNICA
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MIT App Inventor WORKSHOP

Educational Apps with Bachelor Engineering Students

Educational App Example 1:: The Moody chart

TEST:: Testing while your are building BUILD:: Building your first app

[ % il 3% 22:19

App Haaland v.01

App Haaland v.01

Calculo Factor de Friccién Calculo Factor de Friccion

Reynolds [-]: Hint for TextBox1 Reynolds []: 100000
Diametro [mm]: Hint for TextBox2 Diametro [mm]: 150
Rugosidad [mm]: Hint for TextBox3 Rugosidad [mm]: 0. Iﬁ

Pulsa para calcular:
Pulsa para calcular:

El factor f es: 0.02197

p) A =]
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Educational Apps with Bachelor Engineering Students

Educational App Example 1:: The Moody chart
DESIGNER:: How your app looks

| MIT App Inventor 2

Bet Projects v Connect v Build Help ~ My Projects
Beta

onHaaland Screen1 ~ | Add Screen Remove Screen
Palette Viewer

User Interface

Display hidden components in Viewer

Button

/| CheckBox

[E@] DatePicker

d Image
Label
ListPicker
= ListView alculo Factor de Friccion
2ynolds [-]:
Notifier
ametro [mm]:
PasswordTextBox
Ligosidad [mm):
A sider Pulsa para calcular:
=] Spinner

TextBox

TimePicker

@ WebViewer

Layout

Media

Drawing and Animation
Sensors

Social

Storage

Connectivity

LEGO® MINDSTORMS®
Experimental

Extension
UNIVERSITAT FOLITECNICA
DE CATALUNYA
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Gallery

Guide

Components

Cl Screenl

e TableArrangement1

TextBox1
TextBox2

Labell

Button1
TextBox3
Label3

Label4

Label5

Label2

rename  Delete

Media

Upload File ...

sh~ anpanmanxavi@gmal
Designer
Properties
Screen1
AboutScreen

AlignHorizontal
Center:3 ~

AlignVertical

Center:2 ~

AppName

multiplicar
BackgroundColor

[0 white

Backgroundimage

None.
CloseScreenAnimation
Default ~

Icon

None.
OpenScreenAnimation
Default v

ScreenOrientation
Unspecified ~

Scrollable

ShowStatusBar
Sizing

Fixed ~

Title

App Haaland v.01

TitleVisible
VersionCode

com v

Blocks
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Educational Apps with Bachelor Engineering Students

Educational App Example 1:: The Moody chart
BLOCKS:: How your app behaves

?. MIT App Invent%r? Projects~  Connect~  Bulldv  Help~ MyProjects  Gallery Guide Reportanissue  Englishv  anpanmanxavi@gmail.com v

X eta

frictionHaaland Screen ~ | AddScreen... | Remove Screen | Designer | Blocks
Blocks Viewer

© Builtin P ZY T Reynolds [N 0]
Econtrol initialize global (") to | [

B iogic initialize global (5[ to | ()

B Matn initialize global (DX to | [

M rext

DLnsls

H colors when [T:Ch1I -Click

M variables .0 2 global Reynolds ~ | I[E TextBox1 ~ 1 Text - |

W procedures -] global Dia - 308 TextBox2 - I Text - |

2 Uszzm “{ global epsilon ~ | )[4 TextBox3 ~
e TableArrangement1 P>¥ lobal Darcy ~ 1
e ORI 1 A== —
L J il Y ™) | o | Rl — e |
e ‘ ‘ | @] /oot FETEDTED A goar cpsion JNMNOIE T e 0= 0157
e
Label1
== Button1 -

o) set . L 15
Label3 Lol Label1 ~ Y TextColor ~ 87 (I
Label CE Label1 - A Text - RUMMICIN UM Fi factor fes: |
Label5 L {51 global fDarcy ~

Rename Delete

Media
Upload File ...

N0 A0
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Educational Apps with Bachelor Engineering Students

Educational App Example 1:: The Moody chart

% il (3% 22:18

App Haaland v.01 @ 410 !
App Haaland v.ot —

Calculo Factor de Friccion

Reynolds [: Hint for TextBox1

lametro [mmf
Diametro [mm]: Hint for TextBox2 igoaidad )
Rugosidad [mm]: Hint for TextBox3 Puisa pura calcular: J

L

Et factor fes: 0.01426

Pulsa para calcular:

You can emulate ©
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Educational Apps with Bachelor Engineering Students

Educational App Example 2:: Turbomachinery

We propose to our students of Fluid Mechanics to carried out this second app:

Tarea 3B: App para calculo de velocidad especifica

Se propone la segunda y Ultima tarea de creacién de una App en Android mediante Applnventor (visitar http://appinventor.mit.edu).

Esta segunda y (ltima aplicaciéon permitira calcular la velocidad especifica definida en el tema "Semejanza en Bomba" asi como las imagenes que se

utilizan. Ademas, determinara que tipo de maquina se trata en funcién de la velocidad especifica y mostrara una imagen sencilla de la misma.

La App tendria una forma parecida a la que se muestra a continuacion, ya que debe ser lo mas sencilla posible para llevar a cabo el calculo y nada

mas:

UNIVERSITAT POLITECNICA
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Educational Apps with Bachelor Engineering Students

Educational App Example 2:: Turbomachinery
TEST:: Testing while your are building BUILD:: Building your first app

v @ % © & % .l 05% 01:30 M ¥ O ©® & @ a1l 06% 01:33

App Turbomaquinas EFG

App Turbomagquinas EFG

Altura H [m]: Hint for TextBox1 Altura H [m]: 25‘

Potencia N [CV]: Hint for TextBox2 Potencia N [CV]: 5

Revoluciones n [rpm]: Hint for TextBox3 Revoluciones n [rpm]: 2000
Calcular Reset Calcular Reset

El valor de ns es: 80

Maquina Radial Lenta

j ’r J
_/ //

a) Lenta

o) A ]
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Educational Apps with Bachelor Engineering Students

Educational App Example 2:: Turbomachinery
DESIGNER:: How your app looks

MIT App Inventor 2 Projects~  Connect~  Buildv  Help~

2 Gallery  Guide ue  Eng
eta
se Screenl v | Add Screen Remove Screen
Palette Viewer Components
User Interface Display hidden components in Viewer Screen1
Button S] TableArrangement1
Button1
] CheckBox
Labell
DatePicker Label2
@ mage Label3
Label Potencia N [CV]: Labeld
Revoluciones n [rpm]: TextBox1
ListPicker
Calcular Reset TextBox2
= ListView TextBox3
Notifier Label5
Button2
PasswordTextBox a
e HorizontalArrangement2
Wl Slider Label6
% Spinner S] HorizontalArrangement1
Canvas1
TextBox
TimePicker
@ WebViewer
Rename | Delete
Layout
Media —
axial.png

Drawing and Animation
Sensors

Social

Storage

Connectivity

LEGO® MINDSTORMS®
Experimental

Extension

UNIVERSITAT POLITECNICA
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bombaCentrifuga.png
radialLenta.png
radialNormal.png
radialRapida.png
semiaxial.png

Upload File ...

anxavi@gmal

Designer | Blocks

Properties
Screen1

AboutScreen

AlignHorizontal
Left: 1+

AlignVertical
Top:1+

AppName

semejanza
BackgroundColor

[0 wnite
Backgroundimage
None.
CloseScreenAnimation
Default ~

Icon

None.
OpenScreenAnimation
Default ~

ScreenOrientation
Unspecified ~

Scrollable

ShowStatusBar
Sizing

Fixed ~

Title

App Turbomaquinas EF

TitleVisible

VersionCode
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Educational Apps with Bachelor Engineering Students

Educational App Example 2:: Turbomachinery
BLOCKS:: How your app behaves

ﬂ MIT App ln\’e“(%r? Projects~  Connect  Buldv  Help~ MyProjects  Gallery ~ Guide Reportanissue  Englishv  anpanmanxavi@gmail.com
eta
P
| semejanza | Screenl~ | AddScreen... || Remove Screen \ Designer | Blocks
| Semejanz: e
Blocks Viewer
© Builtin _—— — . - .
- initialize global () to | () initialize global ([EF NS 9 to o Fmakealist * [EREEEYGT) *
Control
P »
- radialNormal.png
M Logic initialize global ([ to | [ p——— = =
= radialRapida.png
atl P
b semiaxial.png
M.
ext A =
M iists [ axial.png |
Colors
W variables when [EITEIIED -Click

W procedures 0 =T global H ~ LM TextBox1 ~ i Text ~ |
9 [ screent =14 global N ~ RGN TextBox2 ~ |4 Text ~ |

e TableArrangement1 -8 global n ~ K[ TextBox3 ~ _
W Buttonl [} global ns ~ KT}
Label1 = T —————
e e & ) FEIE | | (T ] G EETRE |/ e P |
e gl Labels - Jf TextColor - RURY
e L8\ Label5 - B BackgroundColor ~ RER |
T set . CNNEN AT El valor de ns es: |
TextBox2 | {5 -1 global ns ~
TextBox3 e & - 4 global ns ~ ml@‘
Rename  Delete then  set 5 L e S Y global image_list -
Media Ll Label6 ~ I8
axial.png set
bombaCentrifuga.png set

radialLenta.png
radialNormal.png
radialRapida.png
semiaxial.png
Upload File ...
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Educational Apps with Bachelor Engineering Students

@ .':m Escola d'Enginyeria de Terrassa @ Departament de Mecanica de Fluids
D
AT POLITECNICA DE CATALUNYA

-
Educatlonal App Su rvey UHIVERSITE UNIVERSITAT POLITECNICA DE CATALUNYA
- Q u e Sti O n S Breve Encuesta sobre la Tarea: “App Android para Enginyeria de Fluids”

Se ruega contesten con completa franqueza siendo la encuesta andnima
Sus opiniones son muy valiosas y serviran para mejorar la asignatura en futuras ediciones

Género
Hombre Mujer

;Conocia App Inventor antes de la propuesta de la tarea por parte del profesor?

Si No

1. Valore de 0 a 10 (0:min - 10:max) el grado de adecuacion y de
aprendizaje en la asignatura de esta tarea con relacion a la otras tareas del
curso

2.Valore de 0 a 10 (0:min - 10:max) el grado de dificultad que representa el
haber realizado esta tarea con relacion a la otras tareas del curso

3. Valore de 0 a 10 (0:min - 10:max) el grado de relevancia y atractivo que
tiene el aprendizaje mediante el desarrollo de aplicaciones para dispositivos
moéviles en la asignatura

4. Valore de 0 a 10 (0:min - 10:max) el grado de satisfaccion que le ha
aportado la experiencia de realizar esta tarea de desarrollo de la App

5. Valore de 0 a 10 (0:min - 10:max) el grado de utilidad que considera le ha
aportado el aprendizaje de desarrollar esta App Android para aplicarlo a
futuras asignaturas y su futura carrera profesional

Por favor indique, si lo desea, muy brevemente un aspecto que se podria haber llevado a
cabo en la tarea mas eficazmente.

Por favor indique, si lo desea, muy brevemente un aspecto que se deberia incluir si
hubiese una segundo edicién de esta tarea.

UNIVERSITAT POLITECNICA
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Educational Apps with Bachelor Engineering Students

Educational App Survey:. Results

90 90
80 +—— 80 b
2
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Educational Apps with Bachelor Engineering Students

Educational App Survey:: Results
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Educational Apps with Bachelor Engineering Students

Educational App:: Request for Bachelor project

8 de noviembre de 2016, 18:29
Para: Pedro Javier Gamez-Montero
Proyecto fin de grado (PFQG)

Buenas tardes Pedro Javier,

me llamo . Actualmente estoy de intercambio en la Universidad de Terrassa y estoy llevando a cabo 4° curso del
grado en Ingenieria Electronica Industrial.

Revisando los proyectos fin de grado propuestos por la universidad, he considerado interesante aquel que estudia "Development of
Android App for designing spur gear pumps".

Por consiguiente, estaria interesada en concretar una cita con usted, y si puede, explicarme un poco sobre el tema a tratar.

Muchas gracias,
Un saludo.

Aquest missatge ha estat analitzat per MailScanner
a la cerca de virus | d'altres continguts perillosos,
i es considera que esta net.
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Hands-on session: creating your first App

The first Apps of this Workshop :
Beginner
So now, let’s get hands-on-work “ Tutorials
Let’s build our first Apps!!! Video & Text
Talk To Me
\H/ Easy text-to-speech app
y
- Ball Bounce
Starter for a game app
j Digital Doodle
' Finger drawing app
* MNln App Inventor, an object within the
drawing canvas is called a sprite
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Hands-on session: creating your first App

Talk To Me (part1) -> https://vimeo.com/78782032
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Hands-on session: creating your first App

Talk To Me (part2) -> https://vimeo.com/78782033
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Hands-on session: creating your first App

Ball Bounce -> https://vimeo.com/81401989

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH



MIT App Inventor WORKSHOP

Hands-on session: creating your first App

Digital Doodle -> https://vimeo.com/81401988
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More things ...

App Inventor Concept Cards

App Inventor Concept Cards provide a quick way to learn new App
Inventor code and concepts.

http://explore.appinventor.mit.edu/resources/beginner-app-inventor-concept-cards

_ (> MIT

You will need these components in
your design screen:
.

AN

Make something to happen when you
shake your phone.

Display hidden components in Viex

wer
Gl & 5:09Pm
2 4 F -

The

event will detect when the phone is
shaking and then the Meow sound will
play and the phone will vibrate for 20

Non-visible components milliseconds. r { MIT!
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More things ...

App of the Month

https://play.google.com/store/apps/details?id=appinventor.ai giclpc.quellevoyo?

"¢ QUE
[ @

\
z e 0 4
O " ! o
pr
X He E >

) &
iu“w

Inventor
September 2016

\;s‘

N ad
JANI d Crea un evento, escoge los productos
Planning a meal with family and imprescindibles, enviales la invitacion, ... a
;Que llevo yo? friends? Spanish developer partir de ahora todos podran colaborar para

qgue el encuentro sea un éxito. Confirma tu
asistencia, decide qué llevaras y si tienes
alguna duda ponlo en comun en el foro de
la aplicacion.

UNIVERSITAT POLITECNICA
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Gerard's comprehensive app
makes the task easy and
Soler organized!

by Gerard Fossoul
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Fluid Mechanics Apps of our Bachelor Thesis Students

Fluid Mechanics Apps of our Bachelor Thesis Students

Here we present three examples of educational apps created with App Inventor

Student App #1: “GearPumpDesigner”

Student App #2: “PumpCALC”

Student App #3: “App4Comp” A[ 4:](:

UNIVERSITAT POLITECNICA
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #1: “GearPumpDesigner”

Please, visit -> http://www.gerolab.es/app/

GearPumpDesigner

APP

New Android Application for Hydraulic Pumps

App for volumetric machinery calculation

Intended for students

and engineers that _
need to check data or Gear Pump De5|gner

draw a tooth profile

Gear Pump Designer is an Android Application programmed by using MIT App Inventor intended
to reach a first draft design of a either trochoidal-gear or involute spur-gear to work as a part of a

hydraulic pump just using your Android device.
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #1: “GearPumpDesigner”

TROCHOIDAL

INVOLUTE SPUR i exterior Calculate Cv 0.47707cm3 .

Insert gear parameters: Clear all

Teeth number of external gear(2) : -
Export CSV
Eccentricity (e) : mm '
Return
Arcradius ofthe external geartooth (S): mm

External diameter ofinternal gear (Dei) : 17.79 Mgl

Closecircle radius (G) 9.595 mm

UNIVERSITAT POLITECNICA
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #1: “GearPumpDesigner”

&
Shwotute

1 & TROCHOIDAL
Desiguer ||

INVOLUTE SPUR

Calculations:

GEAR WITHOUT PROFILE CORRECTION
) Q“

Limit number of teeth: 17.09726
Circular pitch: 9.42477 mm
Base pitch: 8.85639 mm
Standard centre distance (without profile correction):

GEAR WITH PROFILE CORRECTION OFFSET
(V- GEAR) (V)]

GEAR TO PUMP ©‘

( ASSEMBLY TO BE MOUNTED ) -

One gearinfo & Sketch

UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELONATECH

Insert gear parameters:

Number of teeth:
Module (m):

Pressure angle (degrees®):

Gear displacement coefficient (profile correction offset):

in Zero

Discharge:
Theoretical output:
11.92921 cm3/rev
Non uniformity grade of the flow rate:
177514 %

Export CSV

Return

Draw&Calculz

>

*Units in mm
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #2: “PumpCALC” Please, visit -> http://www.pumpcalc.edusite.me
App for turbomachlnery calculation
Intended for students maN —
and engineers that | ()| g
need to check data or ‘ » ] L= SR
Factor de friccion L ﬁ
results, or to get a —| (== Coortenades |

first approximation — — (e —
without doing (= ) [

calculations by hand. Curende == —
[ Punto de — D

funcionamiento .—[m]—
g o ) RESULTADO
——
e [7.,1
Semejanza

~ S
Calculo de
caudal

Célculo de Coordenad
revoluciones

’ Variacion
PumpCALCV.1.0 caudal/r

I.ﬂ

Velocidad especifica |
| —
| )
D
Rodete de la bomb: >

[ o ir aplicacio Pantalla > Introduccion de datos \;ﬁ/
mpartir aplicacion J—\ l | :
@ UNIVE [ Informacion general )—‘
DE CATALUNYA
BARCELONATECH _ I
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #2: “PumpCALC”

Pump CALC - V.1.0 Pump CALC - V.1.0 Pump CALC - V.1.0

« B i PumpCALC V.1.0 €2 « Qi Operating Point &2 « & |q Operating Point &2
v
% SIS Operating point : 105.33889 m
Friction Factor Pump Performance Hetst Flow:: 0.34298 m3/s
L3
AV4

é

e
=—=Head === System
Lli L2 ‘

System curve

18(
Operating Point Flow / Rpm Variation
. . 16(
| Plant data Function Coordinates

14(
! 12(

Hsist: @ Inst.height m

H[m] 1
- | Pipelength
Specific Speed Pump Impeller 2L ¢ J m
D: | Pipe diameter m
Pump CALC V.1.0 (2016) - Developed by Ruben Sarda v: | Kuviscosity m?/s ( ( 2 5
for bug/issues report to: pumpcalc@gmail.com Q [m?'s
@ ESEIAAT - Fluid Mechanics Department e: | Rugosity mm

UNIVERSITAT POLITECNICA
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #2: “PumpCALC"” o

« i

Pump CALC - V.1.0

Pump CALC - V.1.0 CALCULATE
Ld
« i PumpCALCV.1.0 &3
‘ Q ‘ P Flow : 0.2188 m3/s
Hmax : 34.21776 m
S ; 27.37421
Friction Factor Pump Performance Head: i
Power : 58.75677 kW
‘ Velocity Diagrams - EULER
— g ——
o1
ul: 15.07928 m/s
Operating Point Flow / Rpm Variation Pump impeller data
D1[m]: 0.20 2 Cilm: 8.70603 m/s
D2[m]: 035
fml L7 Clu: 0 m/s
B1[g: 30 2
o wl : 17.41205 m/s
. B2[9: | 20 2
Specific Speed Pump Impeller L]
u2: 26.38873 m/s
b1 [m]: 0.04 9
b2[m]: 0.04 5 c2m: 4.97485 m/s
Pump CALC V.1.0 (2016) - Developed by Ruben Sarda Wirpmlkl| 1440 . o I -
for bug/issues report to: pumpcalc@gmail.com —
@ ESEIAAT - Fluid Mechanics Department nm[]: 08 2
J w2 : 14.54549 m/s
p [kg/me]: | 1000 2
 —
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #3: “App4Comp”

Please, visit -> https://sites.google.com/site/app4comp/

solves some classic problems related to

compressible flow, in the field of fluid
I/\<—l mechanics.

App4Comp

App4Comp A4C App4Comp is a free Android App that

Home

The app wants to be useful for
students and engineers that need

to check data or results, or to get a PR
first approximation in some ‘ | oo s st o
application without having to move =77 . ..

calculations by hand. —

Convergent-divergent nozzle, adapted and generic mode (dimensionall)

anno Flow with velocity inputs and length output.

UNIVERSITAT POLITECNICA
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Fluid Mechanics Apps of our Students

Student App #3: “App4Comp”

App “market” research of free apps of compressible flow

Compressible Nozzle Free

Variedad de parémetros de entrada (Mobile Education by Nil)

by — — , PROS
Solucion subsonica para relacion de areas

Sin explicaciones

|
- = Pa— Compressible Flow Tool
Sin graficos ni imagenes

(DroidFlo)

CONTRAS

Imagen explicatoria con ondas de choque

PROS

Solo input de Mach CONTRAS
Se introduce theta en ondas de choque

Apps de flujo compresible

Compressible Flow Pro

(aero-calculator)

Compressible Flow Tool
(Zdeiter)

R vcaic

GDCalc
(Jawad Kaddouri)

Buena presentacion - PROS

Solo input de Mach CONTRAS
La gamma se debe introducir cada vez

Po P
To T,

Isentropic Flow Calculator
(aero-calculator)

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Aerodynamics Tool Free
(Mobile Education by Nil)

Dibujo aclaratorio

PROS - o
Régimen de operacion de la tobera

Publicidad
Presentacion pobre

CONTRAS

Dibujos aclaratorios
PROS
Diversos parametros como inputs

CONTRAS Publicidad

Variedad de inputs

PROS

Informa del parametro a introducir (p.e. "<1")

Letra pequena

CONTRAS . -
Sin aclaraciones

PROS Navegacion rapida

CONTRAS

Sin aclaraciones

Bugs diversos

Mala presentacion

Se cierra ante mal input
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #3: “App4Comp”

Chamber
v=0
Po1
To
Po1

Exit

exit

exit

exit

Receiver /
Ambient

Método Newton-Raphson

Relacion de areas en funcion del Mach

10'-‘

0 0.5 1 15 2 25
Ma

UNIVERSITAT POLITECNICA
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o wxP 7

Convergent-Divergent Nozzle

54% @ 19:33

P ambient 80

Ax 1

A2 2

T0 300

y 1.4

r } 287.058
Calculate

Results

Ny O xP7F .al54% @3 19:33

Convergent-Divergent Nozzle

A2 2 1 m2 '
TO 300 K
y 1.4 ”
r 287.058 ‘ J/
- kgK
Calculate
Results
Regime: Shockwave
Shockwave area: 1.29712 m2
M exit = 0.35715
Mass flow rate 233.33228 kg/s
P exit = 80 kPa
T exit = 292.5371 K
p exit = 0.95266 kg/m3
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Fluid Mechanics Apps of our Bachelor Thesis Students

Student App #3: “App4Comp”

Paper presented in the Educational Congress:

TEEM’15 Porto

A. Adam and P. J. Gamez-Montero (2015),

Development of an App for Compressible Flow “App4Comp”,
Third International Conference on Technological Ecosystems
for Enhancing Multiculturality - TEEM’15 Porto, October 7-9,
2015, pp. 297-302

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

Development of an App for Compressible Flow
“App4Comp”

Andrés Adam Alberdi
UPC - Barcelona Tech
ETSEIAT, Colom 11 08222
Terrassa (Spain)
+34 660516291
andres.adamalb@gmail.com

ABSTRACT

In this paper is discussed the development and operation of a new
Android App made through Google’s platform App Inventor 2.
This App is focused on solving classic problems related to
compressible flow, dealing with the typical cases seen in the
subject of Fluid Mechanics of a degree in Aeronautics. It is
downloadable from [1], or through the QR code at the end of this
paper.

The main objective of this project was to bring in a new, useful
app about compressible flow to the market, but also to test the
platform App Inventor and see it usefulness in engineering
applications.

Categories and Subject Descriptors
« Applied computing~Physics
« Applied computing~Computer-assisted instruction

General Terms
Algorithms, Performance, Theory, Verification.

Keywords
App Inventor, Compressible Flow, Fluid Mechanics, Mobile
Applications.

1. INTRODUCTION

The application of Compressible Fluid Mechanics is an everyday
topic in many areas of engineering. As everybody used to them
can relate, the behavior of a compressible flow is not always
intuitive and involves many complex formulas that are very
difficult to remember, let alone use them easily. All this forces the
working engineer to move from the “work place” to the “calculus

Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are not
made or distributed for profit or commercial advantage and that copies bear
this notice and the full citation on the first page. Copyrights for components
of this work owned by others than ACM must be honored. Abstracting with
credit is permitted. To copy otherwise, or republish, to post on servers or to
redistribute to lists, requires prior specific permission and/or a fee. Request
permissions from Permissions@acm.org.

TEEM '15, October 07-09, 2015, Porto, Portugal

©2015 ACM. ISBN 978-1-4503-3442-6/15/10$15.00

DOI: http://dx.doi.org/10.1145/2808580.2808625
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P. Javier Gamez-Montero
UPC — Barcelona Tech
ETSEIAT, TR4 Building, Office 017, Colom 11 08222
Terrassa (Spain)
+34 937398085
pigm@mf.upc.edu

place” whenever a question or problem arises. With the mobile
technology available nowadays, this problem is outdated. The
devices carried in our pockets are perfectly capable of solving
most of these problems; they just need a proper solving software.

On the other hand, students that are required to learn about
compressible regimes of Fluid Mechanics might find useful a
mobile tool that solves the same problems that they are seeing.
That can help them get used to that kind of problems, verify their
solutions, see them from another point of view and, when they get
familiar with them, get intermediate results within a bigger
problem, allowing the students to solve it faster.

All that gave us the idea of developing a mobile app that solves
classic problems of compressible flow in a first, theoretical
approximation. Aimed mainly to students, as it was made by one
as well, it is expected to be useful for working engineers.

2. APP4COMP

App4Comp is an Android App that solves classic problems
related to compressible flow. It is thought to be a valuable tool for
engineering students when learning about compressible flow. As
problems regarding compressible flow are long and time-
consuming, the App can be used to solve them in-class in a quick
and easy way by everyone there, allowing the teacher to show the
students a bigger amount of cases, focusing more on the physical
concept seen than on the formulas and calculations.

In addition, the students can use App4Comp to check the validity
of the problems solved as homework, including intermediate
results rather than the final one, and helping to expand their
knowledge when testing even more cases just out of curiosity.

When deciding the problems to solve and the modules to create, it
was decided that, as the App is aimed to students, it should have
whatever can be useful for them. More specifically, the degree in
aerospace technologies of the Polytechnic University of Catalonia
was taken as a reference.

The App has these modules:
e International Standard Atmosphere (ISA)
e Isentropic flow
e Normal shockwave
e Convergent-divergent nozzle

e  Fanno Flow
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Hands-on session: creating more apps

More Apps in this Workshop the PaintPot app
Let’s create a new App? Paintpot

Again, let's get hands-on-work

Take Picture  Wipe | Big Dots J [Small Dots J
1 1

L
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Hands-on session: creating more apps

More Apps from this Workshop

Have fun with these apps, ...
or others that you think up!
=

MIT App Inventol

Y AN AV SRy S

Ears o vy (“/ .
DU LAACAUOIS
v
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The End

Thank you for attending
the workshop!

)

Basic tools to create an educational
App with MIT App Inventor

Trainers:
Xavier and Robert

pjgm@mf.upc.edu
caslila@mf.upc.edu
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