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Abstract— Mechanical air flow may show to be life-

saving in patients with acute respiration failure. The 

use of mechanical ventilation has evolved through 

the years from the software of advantageous pressure 

with bellows to poor-stress deployment with devices 

just like the tank respirator to the current day 

complex microprocessor-managed wonderful-strain 

devices. In recent years, new modes of mechanical 

air flow have been devised for the purpose of 

enhancing patient consolation, minimizing patient-

ventilator desynchronize, lowering lung injury, and 

mechanically escalating or deescalating ventilator 

help as needed. Regardless of those advancements, 

the dreams of mechanical ventilation remain the 

same: supplying safe gasoline change; decreasing 

the work of respiration (wob); enhancing patient–

ventilator interactions; minimizing iatrogenic 

damage; enhancing affected person-ventilator 

interactions; and selling liberation from mechanical 

air flow in a timely way. Although, it ought to be 

talked about that there may be limited information to 

reveal that more recent modes of mechanical air flow 

lessen morbidity and mortality over traditional modes 

of mechanical air flow.  A ventilator is a tool that 

helps or takes over the respiratory system, pumping 

air into the lungs. Individuals who stay in intensive 

care gadgets (ICU) may additionally want the guide 

of a ventilator. This consists of humans with severe 

covid-19 symptoms. A ventilator relied on supply is a 

tool that supports or recreates the manner of 

respiratory with the aid of pumping air into the 

lungs. From time to time humans check with it as a 

vent or breathing system. Doctors use ventilators if a 

person can't breathe adequately on their very own. 

This could be due to the fact they're present process 

standard anesthesia or have an contamination that 

impacts their respiratory. There are special types of 

ventilator, and each presents various tiers of guide. 

The type a health practitioner makes use of will 

depend upon the person’s condition. Ventilators play 

an important role in saving lives, each in hospitals 

and ambulances. People who require long-time 

period ventilation can also use them at domestic. 

 

Index Terms— mechanical ventilator, tracheotomy 

ventilator, manual resuscitator, elastases, acute 

respiration misery syndrome Creation: 

 

Who desire a ventilator? 

People require ventilation if they may be experiencing 

respiration failure. When this happens, someone can 

not get enough oxygen and won't be capable of expel 

carbon dioxide thoroughly both. It could be a 

existence-threatening condition.  

There are numerous injuries and conditions which 

could purpose respiration failure, along with  

• Head injury  

• Stroke  

• Lung disease  

• Spinal twine harm 

• Polio  

• Surprising cardiac arrest  

• Neonatal breathing distress syndrome  

• Acute respiration distress syndrome (ards)  
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• Pneumonia  

• Sepsis  

A few human beings with covid-19 have intense 

problem respiration, or expand ards. But, this simplest 

takes place in those who grow to be severely depended 

on supply, which debts for around 5%depended on 

source of all confirmed covid-19 cases. Further, 

doctors also use ventilators for those who go through 

surgical operation and will now not be capable of 

breathe on their very own due to anesthesia.  

KINDS OF VENTILATOR  

There are numerous methods a person can receive 

ventilator support.  

Those consist of:  

a) Face masks ventilators  

b) Mechanical ventilators  

c) Manual resuscitator luggage  

d) Tracheotomy ventilators  

Face masks ventilators are noninvasive, whilst 

mechanical and tracheostomy ventilators are invasive 

and paintings thru tubes that a health practitioner 

inserts into the throat. This is called intubation. For a 

few, a face masks ventilator can be enough to stabilize 

their condition. Folks that bodily conflict to respire 

independently may additionally require mechanical 

ventilation. Under, we study each kind of ventilator 

and the way they work. 

Face mask ventilator  

A face mask ventilator is a noninvasive technique of 

supporting someone’s breathing and oxygen tiers. To 

use one, someone wears a mask that fits over the 

nostril and mouth while air blows into their airlines 

and lungs. Humans with covid-19 may additionally 

use a face masks ventilator if they are having problem 

breathing or do not have enough oxygen ranges. 

Continuous superb airway pressure and bilateral 

fantastic airway pressure devices also perform through 

a face masks. Humans frequently use these for 

persistent conditions which includes continual 

obstructive pulmonary disease, however some medical 

doctors might also useTrusted source them for humans 

with covid-19. 

Mechanical ventilator 

Mechanical ventilators relied on supply are machines 

that take over the respiratory process entirely. Medical 

doctors use those whilst a person cannot breathe on 

their very own. Mechanical ventilators work through a 

tube in a person’s throat, pumping air into the lungs 

and transporting carbon dioxide away. A ventilator 

unit regulates the strain, humidity, and temperature of 

the air. This lets in healthcare professionals to 

manipulate a person’s respiratory and oxygen ranges. 

People with covid-19 may additionally want a 

mechanical ventilator if they may be critically unwell. 

Guide resuscitator baggage 

Guide resuscitator baggage are pieces of system that 

allow people to control the airflow of their ventilator 

with their fingers. Those gadgets encompass an empty 

bag, or “bladder,” that someone squeezes to pump air 

into the lungs. A person can attach the sort of devices 

to a face masks ventilator, or, if they're intubated, a 

health practitioner can attach one to the tube in their 

throat.This may be beneficial as a temporary answer if 

someone on a mechanical ventilator desires to stop 

using it. For example, if there's a power outage, 

someone can use a guide resuscitator bag whilst 

awaiting the strength to return lower back on. 

Tracheostomy ventilator 

Humans who've passed through a tracheostomy 

require a unique type of ventilator. A tracheostomy is 

a manner where a doctor creates an opening in the 

windpipe and inserts a tube, which permits air to waft 

inside and outside. This allows someone to respire 

without the use of their nose or mouth.People who 

have gone through tracheostomies can also acquire 

ventilator guide through this opening. Instead of 

placing a ventilator thru the mouth, doctors insert it 

directly into the windpipe.Covid-19 can result in 

severe respiratory signs and a lack of ability to respire 

in an adequate amount of oxygen. A ventilator can 

assist store the lives of some humans with covid-19 by 

way of supporting their lungs till their bodies can fight 



© August 2021 | IJIRT | Volume 8 Issue 3 | ISSN: 2349-6002 

IJIRT 152374 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 153 

off the virus. Ventilators additionally include dangers 

along with pneumonia or lung harm.  

COVID-19 PROGNOSIS: BOTH HIGH QUALITY  

Theirrien, whom his wife Marcy describes as a totally 

lively “hyper superman,” works as a senior operations 

manager at an worldwide law firm in washington, d.C. 

Even though he’d had a awful bout of pneumonia 5 

years ago, he normally turned into in appropriate 

health. In March 2020, he evolved a stubborn low 

fever and a cough. Marcy appeared to be coming down 

with some thing, too. While his cough grew worse, 

they both went to Howard county widespread hospital 

and have been examined for sars-cov-2, the 

coronavirus that causes covid-19. “With all of the 

personal protecting gadget on, the care vendors 

seemed like Martian’s,” theirrien says. “Anybody 

became frightened and on facet.” After self-

quarantining at home, therein and Marcy were given 

their effects: each fine. “We had been in it 

collectively,” Marcy recollects. At that factor, she 

notes, Howard County, Maryland, wherein the couple 

lives, changed into best reporting 3 instances. “i wager 

we have been four and five,” she says.  

COVID-19 TREATMENT WITHIN THE ICU  

Theirrien was transferred from Howard county trendy 

hospital to the clinical extensive care unit (ICU) on the 

johns Hopkins clinic in Baltimore. “I can’t say enough 

approximately the team within the ICU,” theirrien 

says. Inside the ICU, theirrien did extra than just rest. 

Megan hosey, Ph.D., explains that the rehabilitation 

team started out assessing and restoring his 

competencies early, and did now not allow up. “Tee 

started physical therapy and occupational remedy even 

earlier than he changed into fully conscious,” hosey 

says. “It’s possibly that early pt, OT and speech-

language pathology are what enabled him to get to 

intensive rehab. “Simply after he commenced to rouse, 

tee communicated with us what he needed. For 

example, he advised his bedside nurse that he turned 

into having hassle finding a manner to pray. So the 

occupational therapist, marcy, and I worked with him 

so he may want to start doing that.” Horsey says her 

crew’s approach is particular. “Early rehabilitation 

could be very unique and some thing that our ICU 

pioneers. The johns Hopkins medical institution is one 

of the only hospitals within the nation with a 

complicated early rehab application. We begin as 

quickly because the affected person has 

cardiopulmonary stability. “Patients like tee, with 

robust rehab engagement and own family aid, are 

amongst those most probably to get better in a 

meaningful way after covid-19.” Regardless of a 

group preventing on his behalf, he had several close 

calls. At one point in combating the coronavirus, 

terrine’s immune gadget went into overdrive, a 

phenomenon called a “cytokine hurricane,” in which 

the frame’s defenses start to assault wholesome 

tissues. His fever went as high as 108 stages, Marcy 

says. His oxygen degree dropped dramatically. His 

coronary heart advanced an extraordinary rhythm. But 

short interventions addressed each of those crises. 

“For a bit over a month, we went through this. The 

doctors was hoping maintaining tee at the ventilator 

might opposite some of his lung damage. But it wasn’t 

a given. We heard a lot of ‘hopefully’ and ‘if’ and 

‘we're going to attempt.’ they couldn’t promise 

whatever.” Whilst the medical doctors, nurses and 

technologists inside the ICU worked tirelessly to hold 

therein alive, Marcy and the circle of relatives did their 

component, amassing to hope for him. Marcy says it 

helped notably. “As we prayed, actually, tee seemed to 

respond. We were excellent charged.” Finally, on 

April 12, Easter, there has been reason for desire. The 

week before, therein had proven a few symptoms of 

improvement, and on Easter Sunday, the docs called 

marcy and let her recognise that they could take steps 

toward doing away with the breathing tube. On April 

17, four weeks after his emergency intubation at 

Howard county fashionable clinic, therein was off the 

ventilator. Therein says: I wakened in the ICU with a 

nurse retaining my hand. They had just taken the 

respiration tube out. My eyes opened, and that i 

noticed some of these humans asking me my name and 

announcing they had been going to attend to me. I used 

to be seeking to get up, but felt nearly paralyzed. I had 

no muscle tone and couldn’t pass. That scared me, and 

that i panicked. They defined that my muscle groups 

had deteriorated, and i might need therapy to build 

them back up. “That changed into my recollection of 

the beginning of my recovery.” 

 

Mechanism of ventilator: 
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Fig. 1 Block diagram of ventilator 

 

Components of a mechanical ventilator 

To make a terrific bodily structure layout for an ICU 

ventilator, we Want to recognize what components are 

going to live in the structure. A mechanical ventilator 

consists of 3 primary classes with safety Functions as 

listed below: 

1. Strength resources 

     a. Fuel deliver 

     b. Electricity deliver 

2. Manage of fuel delivery 

    a. Fuel blender 

    b. Inspiratory glide regulator 

    c. Humidification system 

   d. Patient circuit 

   e. Expiratory strain regulator (peep valve) 

3. Tracking 

   a. Sensors 

       i. Gas attention 

     ii. Flow 

     iii. Pressure 

Safety features 

    1. Gasoline consumption particle clear out 

    2. Pre-circuit micro organism filter 

    3. Moisture traps & heat/moisture trade systems 

    4. Expired gasoline  

    5. Detailed evaluation of every issue and 

assumptions 

A. Energy supply 

A nice strain ventilator generally utilizes compressed 

gas or Electric powered deliver as its electricity 

supply. Electric ventilators use energy to Pressure 

compressors which supply compressed air to ventilate 

the patient. Compressed gas ventilators immediately 

utilize compressed air and oxygen Furnished via wall 

gas connections or cylinders in a health facility to 

ventilate Sufferers, generally, ICU ventilators use 

compressed gas to pressure inspiratory glide but 

strength is applied to electricity valves and switches. 

Compressed fuel-powered ventilators tend to be 

exceptionally energy-efficient as They utilize 

electricity simplest to power their valves and manage 

gadget. 

B. Assumptions made in ventilator designing 

Considering our ventilator to be used in intensive care 

gadgets or ICU we Assume that the fuel supply could 

be furnished by way of either piped wall o2 and air 

found in maximum health center ICUS or compressed 

o2 and air provided Using cylinders. Thinking about 

the ventilator to be non-invasive as it is Cautioned by 

means of research to be extra effective and less 

harmful to the patient Being ventilated, it additionally 

reduces the threat of transmission of the Virus 

consisting of covid-19 thru the endotracheal tubing. 

Although, Non-invasive ventilation can also 

aerosolize the virus which poses a risk To healthcare 

employees operating in the ICU therefore proper 

precautions Are required at the same time as 

ventilating patients. A fantastic stress ventilator 

requires the supply waft rate possible with the aid of 
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the gasoline deliver to be 240 l/min to account for gas 

leakage around the mask on sufferers' faces. This flow 

price is manageable simplest via the gas from the wall 

or cylinder. Based on our assumptions that the 

inspiratory go with the flow would be Absolutely 

generated through the gasoline deliver, strength 

deliver could therefore Be used simplest to electricity 

the ventilator display, inspiratory, and peep solenoid 

valves which are electrically activated. The ventilator 

also includes an in-built battery backup to make 

certain continuous ventilator. Operation even within 

the case of sanatorium strength failure. 

C. Manage of gas delivery 

A manipulate machine is embedded into an ICU 

ventilator to make sure that the Breathing sample 

produced is exactly as determined with the aid of the 

caregiver. A Manage device enables the caregiver to 

modify settings of air shipping such As the size and 

frequency of breath, the effort wished by way of the 

affected person to Instigate inspiratory and expiratory 

breath. The exceptional components required are: 

1. Gas blender: it controls the combination of air, o2, 

and anesthetic fuel to be delivered to the patient. In our 

ventilator, it is required to mixture O2 and air 

aggregate simplest. This isn't always required in a 

ventilator if it desires to Be stripped-all the way down 

to domiciliary model which runs on room air On my 

own, however on account that we're designing an ICU 

ventilator it's miles an vital Component that desires to 

be considered. 

2. Inspiratory waft regulator: it guarantees variant of 

gas glide according To the patient's needs; it is 

basically only a solenoid valve that Directly attaches 

to the ventilator. Given that the wall fuel in ICU Piping 

retailers is provided at a typical strain of four hundred 

kpa (approximately four atmospheres), it's far a critical 

thing. 

3. Humidification device: it's far a prime requirement 

in most settings. This could take the form of an lively 

humidifier inclusive of a device that heats And 

evaporates water into the supplied fuel combination) 

or a passive Humidifier which includes a 

warmness/moisture exchanger. Because we are 

considering our ventilator to be non-invasive, we will 

dispose of a humidifier, however it is generally 

recommended to have one inside the system to lessen 

the symptoms of chest congestion and dryness thereby 

Enhancing patient comfort and compliance. 

4. Respiration circuit: 

It’s far the tubing and piping which grants the fuel 

from the ventilator to the affected person, its key 

layout features are: 

A. Easy design 

B. Light-weight 

C. Biologically inert 

D. Unmarried-use, disposable 

E. Fuel impermeable 

F. Low resistance to waft and coffee compliance. 

5. Expiratory pressure regulator (peep valve): it's far 

called a solenoid 

Valve that controls the expiration of air from the 

ventilator to majortaina minimal advantageous strain 

or advantageous give up expiratory strain (peep) inside 

the lungs in order that alveoli do not fall apart or get 

close out at some stage in the ventilation method. 

D. Monitoring structures 

Many positive pressure ventilators contain 

sophisticated sensors Along with pressure, gasoline 

concentration, quantity sensors to screen and 

manipulate the ventilators enter and output to show 

vital affected person facts onto the built in display of 

the ventilator. A listing of such Sensors critical in an 

ICU ventilator unit is indexed beneath. 

1. Gasoline concentration sensors: there are 3 sorts of 

sensors 

A. Paramagnetic sensors: the sensor takes benefit of 

the paramagnetic traits of oxygen. While a circulate of 



© August 2021 | IJIRT | Volume 8 Issue 3 | ISSN: 2349-6002 

IJIRT 152374 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 156 

oxygen Coming from a sampling line is disturbed 

(deflected away or to- Wards the sensor) through the 

magnetic subject produced. This causes a Exchange in 

the sampling line gasoline stress resulting in a 

switching Alternate that may be used to come across 

changes in oxygen concentration. The drawback of 

paramagnetic sensors is required to direct the Circulate 

to a parallel “sampling” line which causes a delay 

inside the Consequences and the delay is proportional 

to the rate of go with the flow within the Sampling line. 

B. Galvanic sensor: these sensors are “oxygen cells” 

wherein oxygen reasons a chemical reaction 

throughout a membrane and this reaction produces a 

voltage within the accompanying electrical circuit. 

The Voltage directly corresponds to the attention of 

oxygen in the Flow. A disadvantage of those kinds of 

sensors is they run out Of gasoline that causes a 

chemical response in 1–3 years and need to be 

Replaced. But, this kind of sensor is extensively 

utilized in numerous ventilators and is with no trouble 

available. Consequently, we can be using this sensor 

in our ventilator design. 

2. Glide sensor 

A. Ultrasonic flowmeters: they're generally used as 

float sensors In those form of sensors, usually two 

transducers which characteristic As each emitter and 

receivers emit ultrasonic waves which mirror From the 

intervening medium (inclusive of air or oxygen 

supply) the Postpone in transmission and reflection of 

the waves corresponds to The waft inside the pipe. 

B. Hotwire (or hot movie) anemometry: on this, a 

platinum twine is heated to a certain temperature and 

its resistivity is continuously measured. As the air 

flows over the wire it cools down the wire, hence 

bringing down its resistivity. The cooling of cord is a 

predictable phenomenon and the faster it cools down 

should cause the Calculation of airflow within the 

tube. We can be the usage of these sensors to Degree 

the waft of gases at 3 locations, near the inspiratory 

Valve, near the expiratory valve, and the patient's 

mouth 

3. Strain sensor: 

 the use of pressure gauge transducers to degree the 

Resistance exchange in some additives of the 

diaphragm, which Modifications the cutting-edge via 

the circuit along with using wheat- Stone bridge 

transducers are an instance of the stress sensor. This 

Change in modern is used to calculate the 

corresponding pressure of Air or oxygen within the 

ventilator. 

Patient output: 

FiO2 (fraction of inspired oxygen): The oxygen 

concentration can be set by fixing ratios of wall air and 

02. 

PIP (Peak Inspiratory Pressure): highest level of 

pressure applied to the lungs during inhalation. 

PEEP (Positive-End Expiratory Pressure): pressure in 

the lungs at the end of expiration. Doctors maintain 

this level above ambient pressure to improve gas 

exchange to the lungs. 

Breath rate: breaths (complete cycle) per minute. 

Tidal volume: the amount of gas expired per breath 

(lung capacity). 

 Inspiratory time: duration of inhalation (duty cycle). 

Or: I:E ratio. 

 

 
Fig.2 Normal pressure time curve 

 

Risks of the use of ventilators  

As with many medical processes, ventilation includes 

some risks, in particular mechanical ventilation. The 

longer someone calls for mechanical air flow, the 

better the dangers.  
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Ability complications of the use of a ventilator consist 

of depended on source:  

1. At elastases, which happens when the lungs do not 

increase fully, reducing the quantity of oxygen that 

enters the bloodstream  

2.  Aspiration, or respiration foreign materials into the 

airways (e.G., saliva)  

3. Lung damage that can manifest because of 

excessive air strain or excessive oxygen ranges  

4.  Pulmonary edema, which takes place whilst fluid 

builds up inside the air sacs within the lungs  

5. Pneumothorax, which includes air leaking from the 

lungs into the distance just out of doors of them, 

inflicting ache, shortness of breath, and — in a few 

instances — lung fall apart  

6. Infections that may encompass sinus infections and, 

occasionally, pneumonia  

7. Airway obstruction  

Eight. Lengthy-term vocal cord harm as a result of 

intubation  

9. Blood clots or bed sores because of mendacity in a 

single role for lengthy intervals  

10. Muscle weak point, if a person remains on a 

ventilator for a long time  

11. Delirium, which can cause psychological trauma 

or submit-disturbing strain disorder  

 

Healthcare people treating people with covid-19 have 

an expanded danger trusted source of entering contact 

with the virus that reasons it — sars-cov-2 — all 

through intubation.  Medical doctors and nurses can 

take steps to lessen the probability of these 

complications.  

The stairs include:  

1. Carefully tracking human beings on ventilators for 

signs and symptoms of headaches  

2. Adjusting the air pressure and oxygen tiers to fit a 

patient’s everyday tiers  

3. Sporting personal shielding equipment to shield in 

opposition to viruses and prevent their unfold to others  

Four. Treating bacterial infections with antibiotics  

5. Ensuring patients acquire physical and pulmonary 

rehabilitation when they leave ICU  

Weaning off a ventilator  

Whilst someone seems prepared to come back off a 

mechanical ventilator, doctors first must make sure the 

individual can breathe independently. They do this 

through weaning, which includes gradually disposing 

of ventilator guide. For the duration of weaning, a 

healthcare professional slowly decreases the quantity 

of air that a ventilator pushes into the airlines. Whilst 

the aid stage is low enough, a physician will attempt a 

spontaneous respiration trial, which determines 

whether someone can breathe with little or no aid. If 

the trial is a success, the health practitioner will cast 

off the breathing tube. It’s useful to think about slight, 

moderate and extreme ailment. Most of the people, 

upwards of eighty%, will have mild symptoms. Their 

recovery normally takes a couple of weeks. They 

might sense horrible, profoundly fatigued, with 

muscle aches, a awful cough, a fever and chest 

discomfort. Then, that goes away. Additionally, there 

are some folks that by no means have signs, who never 

even understand they had it. 

 

CONCLUSION 

 

Ventilators are devices that help someone’s respiration 

if they may be experiencing respiration failure. There 

are exclusive kinds of ventilator, which include 

noninvasive and invasive, that offer varying stages of 

support. Call for ventilators has increased due to 

covid-19.It can take time to recover from being on a 

ventilator. Severe infection can effect intellectual 

health and physical fitness. Human beings 

experiencing persistent symptoms after weaning off 
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ventilator support need to speak to their medical 

doctor. 

 

REFERENCES 

 

[1] Carter, C., et al. (2020). COVID-19 disease: 

Invasive ventilation. 

[2] Intubation and ventilation at the American 

Family Children’s Hospital. (n.d.).  

[3] More Carpio, A. L., et al. (2020). Ventilator 

management. 

[4] Tracheostomy and ventilator dependence. (n.d.). 

[5] Ventilator/ventilator support. (n.d.). 

[6] What we know about long-term effects of 

COVID-19. (2020). 

[7] Whittle, J. S., et al. (2020). Respiratory support 

for adult patients with COVID-19. 

[8] Wood, F. E., et al. (2013). Face mask ventilation 

— the dos and don'ts. 

[9] Wunsch, H. (2020). Mechanical ventilation in 

COVID-19: Interpreting the current                     

epidemiology. 

[10] American Thoracic Society. Mechanical 

Ventilator Accessed 12/6/2019. 

[11] Zakhary B, Uppal A. Zakhary B, Uppal A 

Zakhary, Bishoy, and Amit Uppal. Mechanical    

Ventilation. In: McKean SC, Ross JJ, Dressler 

DD, Scheurer DB. McKean S.C., Ross J.J., 13 

Dressler D.D., Scheurer D.B. Eds. Sylvia C. 

McKean, et al.eds. Principles and Practice of      

Hospital Medicine, 2e New York, NY: McGraw-

Hill. 

[12] A. Yartsev, Basic components of a mechanical 

ventilator, From Deranged Physiology 12 6 

(2015). 

https://derangedphysiology.com/main/cicm-

primary-exam/required-reading/respiratory-

system/Chapter%20501/basic-components-

mechanical. 

[13]  (n.d.) Thermo-Paramagnetic Oxygen Sensors, 

From michell instruments, www. 

michell.com/us/technology/thermo-

paramagnetic-sensor.htm. 

[14] How does an oxygen sensor work?, February 

17). From Gas Lab: 

https://gasla.com/blogs/articles/how-does-an-

oxygen-sensor-work, 2020. 

[15]  (n.d.) Ultrasonic Flowmeter Technology, From 

universal flow monitor,   

https://www.flowmeters.com/ultrasonic-

technology#:%7E:text=Ultrasonic%20flowmete

rs%20use%20sound%20waves,the%20fluid%20

are%20the%20same  

26text=The%20transmitter%20processes%20up

stream%20and%20downstream% 

20times%20to%20determine%20the%20flow%

20rate. 

[16]  (n.d.) Hot Wire Anemometer Principle, From 

Instrumentation Tools: 

https://instrumentationtools.com/hot-wire-

anemometer-principle/. 


