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This project aims to design and implement a prototype of a DC shock generator that
produces a controlled and safe electrical pulse. The system works by charging a
capacitor from a DC source and then discharging it rapidly through aload to simulate
an electric shock. This mimics the basic working principle of defibrillator devices and
similar shock-generating systems.

For safety and demonstration purposes, the prototype operates at low voltages (5V,
9V, 12V, 18V, 24V), instead of the high voltages typically used in real-world
applications. The charging and discharging process is controlled using a relay
circuit, ensuring precision and safety during operation.

The project highlights the fundamental concepts behind DC shock generation, with
a focus on practical implementation and safety considerations. It is suitable for
educational and training environments where the use of high-voltage systems is not
feasible.
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» The project was successfully demonstrated as a working prototype and participated in the
Menoufia University Projects Exhibition 2025, where it won First Place for its innovation,
safety, and educational value.
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. Safe Operation

. Realistic Shock Simulation

. Precise Control of Shock Timing

. Low Cost and Easy to Build

. Education value

. Scalability and future Development
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. Electromagnetic Relay MY4N-J 4PDT

. Power Resistor 3.3-ohm 5W Through Hole
. Power Supply 24V 2A

. Fuse Holder wire R3-11

. Voltage Regulator (5V, 9V, 12V, 18V, 24V)
. Electrolytic Capacitor

. Paddle (Shock Pads) &
. Body (box)

. Cables, Wires and Connection

10. PCB prototype Board

11. Push Button & ON/OFF Switch 3 pin

12. Rotary Switch Selector 2P6T
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Scalp cooling cap for
mitigating the side effects
of chemotherapy
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1- LCD

2- Security System and Projects Power Supply
3- Waterproof Temperature Sensor

4- Buzzer

5- Microcontroller STM32

6- Thermoelectric Peltier Refrigeration

7- Water Solenoid Valve

8- Aluminum Water Cooling Block Head

9- Water Pump

10- Scalp Cooling Cap
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aboratory incubator that
can be monitored and
controlled

remotely
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Laboratory incubator that can be monitored and controlled 18 9 iall o) st
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Portable Dental Unit
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1 Travel Bag 1
2 Compressor Head 1
3 Foot switch single 1
4 Triple syringe 1
5 Switch valve 3
6 Boatel 1
7 Hand piece Tow suction 1
8 Holder 5
9 Water relay 1
10 connection 20
11 Scaler 1
12 Connection 10
13 Electrical pcb 1
14 Head suction 1
15 Module 1
16 Switch (volume- tipper) 6
17 Pressure gauge 2
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Non- Invasive Continuous
Glucose Monitoring
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Real-Time Sensor Data

Heart Rarle
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Glucose
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Pulse oximeter
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In today’s world, the prevalence of diseases has reached alarming levels, making health a
primary concern for many. The rise of 10T technology offers a powerful solution by enabling
real-time monitoring of vital signs in both humans and animals, helping detect medical issues
early. Using dedicated sensors and embedded applications, this system collects and analyzes
health data, identifying risk factors during daily activities or specific tasks like sports or
work. When dangerous levels are detected, the system alerts the user, ensuring timely
intervention and promoting better health management. This loT-based project demonstrates
how smart monitoring can improve preventive healthcare for humans and non-humans alike.
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Main Goal:
To develop a low-cost, user-friendly 1oT health monitoring device suitable for all ages—
especially the elderly and children—ensuring better quality of life through real-time vital

sign tracking.

Specific Objectives:

20
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Body Temperature Monitoring — Measure and track body temperature using a temperature
sensor.

Heart Rate Detection — Monitor heartbeat rate in real time using a pulse sensor.

Blood Oxygen Level (SpO2) Measurement — Assess oxygen saturation levels with an
SpO2 sensor.

Data Processing & Display — Compute sensor data, display results on a Nextion screen, and

transmit them to a mobile application for remote monitoring.

A9 O £ g piall 3l g Juall) Jalid

1. Mobile Application Integration

The device seamlessly connects to a dedicated mobile application, enabling real-time
health monitoring and remote data access.

2. Dual-Temperature Monitoring

Equipped with a high-precision temperature sensor to measure:
Body temperature (for health assessment). Ambient temperature (for environmental

awareness).
18 9 pdiall A dadiial) il gSall

1-ESP32Development Board 30 pin (wifi-bluetooth) 2- MAX30100 Heart Rate

3-MLX90614 temprature sensor  4-Nextion display touch  5- switch sensor
6- Generic lithium battery 7- lithium battery 8- wire
21
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> Real time monitoring

> Early faults detection

» Remotely monitoring

» Automatic interfaces by system
» Faults reduction

> Patients safety
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