'/

enchele

Company Portfolio

Kosovo, Tringt Smajl i,

Prishtina 10000



/A

enche'le ENCHELE, 810176900, Tring+x Smajli 4 3, 1road: 6obtactrencisele.comn a , Koso
Contents
1
Kosovo, Tringx Smajli, Prishtina 10000 1
Introduction 2
Projects 4
Enchele Products 4
Smart/Dual Module 4
Sensors 5
ISKRA Cabinet Control(ICC) Project 7
Iskra Energy Management System - Pilot Project 11
Energometer 13
Air Quality Monitoring System 14
Petty Pet 14
Marble Cutter - Manual to Fully Automatic (Retrofit) 15
Electrical Safety and Audit 16
Paper Bag Machine - Reverse Engineering 17
3D modeling and documentation of the Industrial Transportation Belt 18
About Us 19
Team Presentation 20
Some projects that we did for fun! 23

E All rights reserved 1



encl—?é‘le ENCHELE, 810176900, Tring+x Smajli 4 3, 1road: 6obtactrencisele.comn a , Koso

Introduction

Our Mission
To accelerate innovation by bringing the most unique solutions to the clients.

Our Vision
Creating unique solutions that enable companies to transform industries.

Enchele develops solutions for residential, commercial, and industrial use. Depending on the
requirements, we give the best solution to our customers.
We provide:

0 Hardware to Software development

0 1oT Cloud Solution

0 Home Automation and Control

0 Energy Management and Power Analytics
0 Industrial Automation and Control

0 loT Sensor Modules

Our partnerships:

/% nectar

® I .
T |_Diqi tal . INNOVATION
i ! Transformation CENTRE
] Center J KOSOVO

Our offices are located in Prishtina, Kosovo, and Iskra Kranj, Slovenia.
Our partnership with ISKRA Corporation includes a lot of benefits for us:
0 Direct Access to Electronics Laboratory (for emissions, conductivity, surge, and other
certification-related tests)
Iskra R&D knowledge
Hardware production and manufacturing
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3D modeling and CAD
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Full product design with material properties (SolidWorks)

Design validation
Mechanical CAD design
Animation, Rendering

Electrical Engineering
Circuit Design
PCB routing and design (Altium, EasyEDA, KiCAD)
PCB testing
Cable Design and Documentation

Cloud Services
Amazon Web Services
Microsoft Azure
Google Cloud
IoT Development
Linux

webservices SQL Server

o

f\ LINUX .
ad Google Cloud ~ PostgreSQL
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Embedded Systems Programming
IoT System Design
Design Firmware with C/C++
Security Review
ESP32, ARM Cortex M7, RISGV, Stm32, etc.
ESP-IDF, Arduino, etc
Communication Technologies: Bluetooth(BLE), WiFi, Modbus,
Ethernet
Protocols: MQTT, HTTP/S, WebSockets

Web Development
Front End (Angular, HTML, CSS, Tailwnd, JavaScript, jQuery,
React, Svelte)
Backend (ASP.NET Node.js, C#)
Frameworks (.Net Framework & .NET Core, Electron, WPF, Java
Swing)

Mobile App Development
C#, Python, C/C++, Java
Android & iOS native development (React Native,

Xamarin.Forms, Xamarin.Native, .NET Maui, Flutte)
Databases MS SQL, Cosmos DB, PostgreSQL, MongoDB, MySQI
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Projects

Enchele Products

Smart/Dual Module

The Smart Wall/DIN Rail Module is an energy switching device that handles currents up to 16A.
Designed in small size and filled with functionalities, able to fit in most standard electrical boxes,
switches, and DIN Rail mounts.

Features:

Easy Remote Control

Wifi and BLE Connectivity (with BLE mesh support for multiple devices)

Wide range of AC Power Supply

Power Metering, etc.

O« O¢ O¢ O«

We developed this product from the ground up including

0 Mold Plastic Design

0 AC to DC power supply design(Pre-tested for certification requirements)
0 Microcontroller (Firmware)

0 Energy Measuring Chipset calibration

0 loT Cloud Architecture

0 Enchele Home APP (iOS and Android)

Powered by - |skra E.Hf_]
WiFi&BLE Smart Wall/DIN Rail Module

Model: SM

Rated Frequency: 50Hz/60Hz
Input: AC 90-250v

Max Load: 16A

Caution
4 Please cut off the power during
\ installation/uninstallation,

Smart Module Visualization
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The Dual Module uses similar hardware/software except that it has 2-channels for switching
loads(5A each channel). Intended usage includes lighting and other low-power applications.

ower & Shunt

Schematic and PCB design of Smart Module

Sensors

The Enchele Sensors package includes security system sensors to detect movements, water
leaks, fire, CO levels, window or door openings, and temperature/humidity measurements. All the
hardware (PCB and schematics) and software are developed by us.

Technical features:

Ultra Low Power Microcontroller

Active readings with deep sleep mode

Battery management system(BMS)

WIifi/BLE connectivity

Sensor development (water, smoke, motion, etc)

O¢ O¢ O« O« O«
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BLE MESH NETWORK
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BLE Mesh Network Communication

Enchele Product Package
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ISKRA Cabinet Control (ICC) Project

This product was developed and produced by Iskra in Slovenia. Enchele Team provided the IoT
infrastructure and communication.

In this project, our mission was to connect the SG gateway to our existing cloud solution that we
built for our products and to create a cross-platform mobile App. With the aim to create a package
and a mixture of Enchele and Iskra products intended for the industrial and household sector,
offering:

Energy Managing and Monitoring

Remote Control

Scheduling

Automation

O« O« O« O«

............

Iskra’ Cabinet Control =~~~

This product is developed and produced by
Iskra in Slovenia. Enchele Team is providing
the loT infrastructure and commmunication.

@ iOS and Android App

ICC hardware and App
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[ When SG is ready and ifs firmware runs for the
first time, it will have to connect to a local network
in the production line. The SG then connect to the
production line server (PLS) which is responsible

o reques security cerificates from the Iskra ioT
sarver. After raceiving the cartificates and settings
are wireless witlen to the new SG in less than 10
seconds the SG then will be ready for the user so

he won't have to deal with writing setings and
uploading certificates. by himsslf
" %
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(Al the devices will connect to the Iskra loT server from
which they will send and receive data in real fime.
TC: Thing Creator will register new cannected device to the
server
DB: There will be a Data Base to save information,
certificates for every device
ACG: is an Automatic certiicate generator that will generate
riificates for every new of the situation
when certificate expires.
MS: Monitoring system to maintain the server the
'Qdmm\sualm will securely access and maintain via SSH |
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Iskra Production Line
Local Network

Iskra loT Server

"
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Some services need lo be set up on the PLS
SCC: Secure client connection which offers
sacure and reliable communication with the

Iskra loT Server.
DB: Data Base lo save specific information for
tha new configured SGs
MS: Monitoring System will offer us.
possibilities o securely maintain this server

S

P

Here will run the AP and other
services that will be needed for the
mabile app to run 24/7
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Automatic assigning and updating system of SSL Certificates

BLE Server for WiFi Provisioning
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BLE server architecture for WiFi provisioning

BLE Provisioning using mobile app
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//" Process of adding switches and energy ‘\\
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[ During the process of adding a
[ new device, user inputs the serial
' number of the new device. The
= ! user can name the new added
=} ' device any name he wants
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)
g : Serial Number | Device Type | Device Name Address. .
4 . SW002918 Switch Lights - A N
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. ® [} ) e ! The system will register the |
) e ,new added device and give ita,
1 L] L] L] 1 €= ==~ --"uniqe mod bus address, also *
. ' o e * o _ __ .. ® ! always checking if it was .
[ , The data for new device will , —— 1 H previously used '
¥ | come to the data base via the = - - -b-,l \SW002913 ) | Switch I Boiler | L) | B 2 veesssssscsases ‘
' ! mabile app. . | —————— — 1
[ N ' 1
]
B [ R . h i
[ Fmmmmmmm———-
' ® !
[
- 0 .
[ N '
I » With these two information the system will |
' ' generate the MQTT command to assign |
' | mod bus address 44 to the new added '
! » device with serial number SW002913 |
1 v '
| ' [ Frmmmmmmm
\ ' |
\ ===4MaTTcommand = = = == = = = === s s s c= s ccc === === ! /
\ Enchele API /
\\ //
\\ //
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Automatic mod bus address assigning system
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Adding new Modbus devices using QR code
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