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ABSTRACT 

   The human respiratory system relies on the contraction of the diaphragm to create negative pressure, 

which draws air into the lungs. In contrast, a ventilator uses a pumping action to push air into the lungs. To 

be effective, a ventilator must be capable of delivering a high volume of breaths per minute, as well as 

varying the volume of air delivered with each breath. It should also be able to adjust the inhalation-

exhalation ratio and monitor the patient's blood oxygen levels and lung pressure. An affordable and reliable 

ventilator was designed and developed using an Arduino microcontroller, featuring a stepper motor-driven 

bag, a blood oxygen sensor and an LCD screen to display vital signs. An air purifier was used to ensure the 

patient is not exposed to ambient air.  
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INTRODUCTION 

   The demand for ventilators to treat COVID-19 patients has significantly increased, resulting in a global 

shortage of these devices. This shortage has had devastating consequences, particularly in underprivileged 

areas. In response, some hospitals have resorted to sharing ventilators between two patients, which is a 

questionable practice that increases the risk of infection and harm to patients. To address this issue, 

researchers have undertaken an initiative to develop cost-effective open-source ventilators, of which this 

paper is a part. 
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Literature Survey  

    In recent months, The demand for ventilators to treat COVID 19 patients has surged in recent months, 

and there is currently a global shortage of ventilators. The outcomes of this flaw are devastating, specially 

in underprivileged areas. Even a well-resourced hospital has developed a protocol for two patients to share 

the same ventilator(figure 1).This is a questionable practise since it not only spreads the load of bacteria 

and viruses among patients, but it also puts patients at risk of damage. Researchers have initiated an 

endeavour to manufacture cost-effective open-source ventilators in an effort to combat the global shortage 

of ventilators. This paper is a part of that effort. The basic model of our ventilator unit is determined by 

Figure 1. 

 

BLOCK DIAGRAM 

     Proposed method for low cost oxygen ventilator using Arduino uno and nano is shown in fig 1.The core 

components used in the proposed one are mainly : 

 Arduino uno, Arduino nano, and Pulse Oximeter.  

 
Fig.1. Block diagram of Oxygen ventilator 

 

 

PRINCIPLE OF MAX30100 

                  Fig.2 shows the MAX30100 pulse sensor uses photoplethysmography (PPG) to measure the 

heart rate and oxygen saturation levels in a person's blood. PPG is a non-invasive method of measuring the 

blood volume changes in the microvascular tissue of the skin. It works by shining a light into the skin and 

measuring the changes in the reflected light as blood flows through the tissue. 

          As the blood flows through the skin tissue, it absorbs and reflects the light in a way that varies with 

the pulse. During each heartbeat, the blood volume in the skin tissue increases and decreases, which causes 
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a corresponding increase and decrease in the amount of light that is absorbed and reflected. This change in 

light intensity is detected by the photodetector and converted into an electrical signal, which is processed 

by the MAX30100 module to determine the heart rate and oxygen saturation levels. 

 

  

 
Fig.2.Max30100 Pulse sensor 

 

The patient's pulse rate is determined using the Max30100 Pulse sensor, which is seen in Fig2. 

 

MG996 METAL SERVO MOTOR 

            Fig.3 shows MG996 is a metal-geared servo motor commonly used in robotics and other projects 

that require precise control of angular position or movement. It has a stall torque of up to 11 kg-cm, a speed 

of up to 0.17 sec/60°, and operates at a voltage range of 4.8V to 7.2V. 

Metal gears: The MG996 has metal gears, which provide greater durability and resistance to wear and tear 

compared to plastic gears. 

High torque: With a stall torque of up to 11 kg-cm, the MG996 can provide a lot of torque, making it 

suitable for applications that require high force, such as lifting or manipulating heavy objects. 

Precise control: The MG996 servo motor is capable of precise control of angular position or movement, 

making it ideal for use in robotics or other projects that require accurate and repeatable positioning. 

 

 

 

Fig.3.MG996 servo motor 
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PRINCIPLE OF SERVO MOTOR 

    The MG996 servo motor works on the principle of using an electrical signal to control the movement of 

the motor's output shaft. It uses a closed-loop control system, which means that it constantly compares the 

actual position of the output shaft with the desired position and adjusts the motor's rotation accordingly. 

 

The MG996 servo motor has a built-in control circuit and feedback mechanism, which allows it to rotate to 

a precise angle based on the input signal it receives. The input signal is typically a pulse width modulation 

(PWM) signal generated by a microcontroller or other device. The width of the PWM signal corresponds 

to the desired angle of rotation, with a wider pulse resulting in a greater angle of rotation. 

Overall, the principle of the MG996 servo motor is based on closed-loop control and feedback mechanism, 

which allows for precise and accurate control of the motor's output shaft. 

 

AUTOMATED ARTIFICIAL MANUAL BREATHING UNITS 

     Automated artificial manual breathing units (AAMBU) shown in fig.4 are devices used in medical 

settings to provide mechanical ventilation to patients who are unable to breathe adequately on their own. 

They are typically used in emergency situations or in the ICU to provide temporary support for patients 

with respiratory distress or failure. 

 

An AAMBU typically consists of a face mask or endotracheal tube that is connected to a bag valve mask 

(BVM) device. The BVM device is a handheld device that can be squeezed to force air into the patient's 

lungs. In an AAMBU system, the BVM is attached to a mechanical device that can automatically squeeze 

the bag at a set rate and volume, providing consistent and reliable ventilation to the patient. 

 

AAMBU devices can be set to deliver different volumes and rates of ventilation, depending on the needs 

of the patient. They typically have alarms that can be set to alert medical staff if there are any issues with 

the ventilation, such as high or low pressures, or if the patient's breathing pattern changes. The use of 

AAMBU devices requires proper training and supervision, as they can be dangerous if not used correctly. 

Over-ventilation can lead to lung damage, while under-ventilation can lead to hypoxia and other 

complications. Additionally, the use of AAMBU devices can cause gastric insufflation, which can lead to 

vomiting and aspiration. 
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Overall, automated artificial manual breathing units can be life-saving devices when used properly in 

emergency and critical care settings. They allow medical staff to provide consistent and reliable ventilation 

to patients who are unable to breathe adequately on their own, improving their chances of 

survival and recovery. 

 

 

 

 

 

Fig.4. Aambu Bag 

 

RESULTS 

     Figure 5 depicts the oxygen ventilator's final outputs, which display a patient's pulse rate along with 

blood oxygen levels.  

 

 

Fig.5.Final Output of Oxygen Ventilator 
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