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Abstract
Normally atmospheric air contains mixture of gases like nitrogen 
(78%), oxygen (21%), and small amount of lot of other gases like 
carbon-di-oxide (0.03%), hydrogen. Oxygen concentrator is a de-
vice that concentrate (or) separate oxygen from ambient air by 
specifically removing nitrogen by process of Pressure Swing Ad-
sorption (PSA). Pressure Swing Adsorption is a technique that sep-
arate oxygen from a mixture of gases depending on pressure to 
which molecular characteristics and affinity for a zeolite (Natrolite). 
The proposed output of Oxygen concentrator with Pressure Swing 
Adsorption technology is economical and high-efficient. The ex-
perimental results of the proposed system supplied the oxygen at 
the purity of about 94.7% for the low velocities of 0.5-3 L/min. It 
is concluded that the system provides a good performance when 
considered that a patient with the COPD should take the oxygen at 
the purity of 90% or more for the low velocities of 0.5-3 L/min. On 
comparing with other oxygen concentrator available in the market, 
this proposed system is highly cost effective and comparatively less-
er in weight. As per the experiments conducted using the proposed 
system provides comparatively less noise and works efficiently for 
long time and oxygen purity is also high. Since, this proposed sys-
tem has these many features. This is so much helpful for peoples 
who can’t able to afford market available oxygen concentrator. 
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1. INTRODUCTION
An Oxygen Concentrator is a therapeutic device 

that filters out oxygen from atmospheric air by par-
ticularly removing nitrogen such that oxygen rich 
air supply is produced by the process of pressure 
swing adsorption. Pressure swing adsorption(PSA) 
technology is a process used to separate specific gas 
from a mixture of gases (ambient air) under pres-
sure and molecular properties and affinity of gas to 
an adsorbent material. There are many techniques 
for separation of gas from a mixture such as cryo-
genic distillation etc but PSA technology is widely 
used to separate nitrogen (N2) from the atmospher-
ic air, concentrating the remaining oxygen (O2) to a 
known purity.

C.A.Grande (2012)suggested that fundamentals of 
PSA process while focusing specifically on different 
innovative engineering approaches that contributed to 
continuous improvement of PSA performance.

D.W.Mckee,(1964) quoted that process for separat-
ing an oxygen-nitrogen mixture into its components 
comprising the steps of providing an oxygen-nitrogen 
containing feed gas mixture at a feed pressure between 
0.5 and 5 atmospheres absolute, contacting such feed 
gas with a bed of crystalline zeolitic molecular sieve 
material having apparent pore sizes of at least 4 Ang-
stroms and having lithium as at least one cation con-
stituent at a temperature between about 30 and C. 
thereby adsorbing nitrogen from the gas mixture, and 
discharging an oxygen-enriched product gas.

C.C.Chao and S.J.Pontonio,(2002) suggested that 
a range of operating conditions from which to deter-
mine how to best utilize the zeolite to develop larger 
PSA processes. Also, it was found that this novel zeo-
lite is in fact an enhanced zeolite with a fast adsorption 
rate capable of supporting rapid PSA processes.

2. METHODOLOGY
There are five steps involve in the oxygen concen-

trator process shown in Fig.1
1. Takes air from the atmosphere and compresses 

the air by compressor. 
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2. Coolant system is employed to reduce tempera-
ture.

3. Removal of nitrogen from the air by allowing air 
to pass through sieve adsorbent using PSA technology. 

4. Store the gas from output of sieve canister in ox-
ygen tank.

5. Deliver pure oxygen to patient via oxygen mask.

Fig 1 Block diagram of proposed system

3. HARDWARE IMPLEMENTATION
The above Fig 2 clearly describes the process of 

composed set product involve in the oxygen concen-
trators. This can be explained in follows.

Fig2 Oxygen Concentrator flow diagram

Oxygen concentrators are medical equipment that 
advise people with low levels of oxygen in the blood. 
They are powered by connecting the appliance in an 
electric outlet or by using a battery. If a battery is used, 
it will need to be recharged by plugging it in an electri-
cal outlet. Most hubs are also equipped with an adapt-
er so you can use the unit while driving.

The oxygen concentrator takes in air, cleans it, and 
disperses the newly formed air. Before entering the 
concentrator, 80 percent nitrogen and 20 percent oxy-
gen. Oxygen concentrators use this air and come out as 
90-95 percent pure oxygen and 5-10 percent nitrogen. 
Since it is difficult to obtain this percentage of oxygen 
without the help of medical devices, nitrogen is separat-
ed to give the patient the highest possible oxygen dose

Compressor
Acompressor is a gaseous device that converts 

power into potential energy stored in high pressure 
air (compressed air). The energy composed in the 
compressed air can be used for a focusing the kinetic 
energy of the air as it is discharged and the container 
depressurizes the air. The compressor absorbs the am-
bient air from the atmosphere and adjust the pressure 
at which it is needed. A compressor is necessary for 
delivering pressurized air to sieve chamber such that 
the adsorbent material adsorbs nitrogen. The power 
of air compressor is measured in horse power (HP). 
The pressurized air as a output of compressor is given 
to coil of copper tube for reducing the temperature. 

Solenoid valve
The solenoid valve is an electrically controlled 

valve that have electric coil with a portable ferromag-
netic core (plunger) in the middle. It has a plunger 
ends off a small cavity. Electric current over the coil 
generates a magnetic field. It is an electromechanical-
ly fulfilled valve. They differ in the component of the 
electric current used the vitality of the magnetic field 
that are created. They can be used in extensive design 
of automated operations, on-off management, and ad-
justment development of control systems.

Sieve materials
Zeolite is a natural chemical material for separating 

oxygen and nitrogen in the ambient air. Zeolites are 
large penetrable beads having a surface area of about 
500 square meters per gram (GSM). At large pres-
sures in the list nitrogen in a compact grasp, chemi-
cally along with the zeolite. Zeolites that are used is 
hydratedaluminosilicate mineral of natrolite that has 
affinity towards nitrogen. The zeolite size used is 13x 
which has diameter of (0.3-1.5) mm. The chemical 
formula for zeolite used here is [Na12 (AlO2)12(-
SiO2)12.27H2O] 8It absorbs nitrogen from the ambi-
ent air to give oxygen as the output.

Pneumatic connection system
Pneumatic tubes (or) Pipes that are used to suck 

and blow air acting as propel cylindrical containers 
system networks. They widely used to carry com-
pressed air. Pneumatic pipes are often made of ex-
truded set of nylon polymer along with polyurethane, 
polyvinylchloride that have ability to withstand high 
pressure.
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Pressure Swing Adsorption
Pressure swing adsorption (PSA) technology is a 

process used to separate gas from a mixture of gases 
(atmospheric air) under pressure and according to 
the specific molecular properties and affinity of gas to 
an adsorbent material. PSA is a technology with large 
enough to separate nitrogen (N2) from the atmo-
spheric air, concentrating the remaining oxygen (O2) 
to a known purity.

The pressure swing adsorption process split into 
oxygen and nitrogen from the air Due to different 
adsorption of oxygen and nitrogen to the zeolite ad-
sorbent Two different pressures near and above at-
mospheric pressure. The high quadrupole moment of 
nitrogen causes a high adsorption affinity for oxygen 
and argon. Zeolite material. PSA cycle operates at am-
bient temperature between supermarkets Atmospher-
ic pressure that becomes a gas due to the large adsorp-
tion of nitrogen from the air.

4. SOFTWARE IMPLEMENTATION:
An IDE for the Arduino microcontroller. Arduino is 

a free software electronics prototyping platform based 
on flexible, easy-to-use hardware and software. It’s in-
tended for artists, designers, hobbyists, and anyone in-
terested in creating interactive objects or environments. 
This IDE allows for program writing, code verification, 
compiling, and uploading to the Arduino development 
board. Libraries and example code will also be installed. 
The Arduino Software (IDE) on computer, according 
to its operating system. Windows, Mac OS x10.1, Linux 
32 bits, Linux 64 bits, Linux ARM etc.

5. APPLICATIONS
1) Oxygen therapy.
2) Critical care device in ambulance.
3) Treatment of COPD patients.

6. ADVANCEMENTS
1. Financially beneficial so that everyone can be 

used.
2. Produce sufficient amount of oxygen required.

7. OUTPUT:
The experimental results showed that the proposed 

system supplied the oxygen at the purity of about 
94.7% for the low velocities of 0.5-3 L/min. It is con-
cluded that the system provides a good performance 
when considered that a patient with the COPD should 

take the oxygen at the purity of 90% or more for the 
low velocities of 0.5-3 L/min. The proposed system 
image is shown in Fig,3 and Fig 4.

Fig 3 Proposed system image 1

Fig 4 Proposed system image 2

8. CONCLUSION:
This proposed system is very much useful for home-

care patients who needs oxygen regularly like asthma, 
bronchitis, emphysema and other breathing related dis-
eases. On comparing with other oxygen concentrator 
available in the market, this proposed system is highly 
cost effective and comparatively lesser in weight. As per 
the experiments conducted using the proposed system 
provides comparatively less noise and works efficient-
ly for long time and oxygen purity is also high. Since, 
this proposed system has these many features. This is so 
much helpful for peoples who can’t able to afford mar-
ket available oxygen concentrator. 
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