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DESIGN AND SURVEY OF A MODULAR
CLINICAL APPLICATION VENTILATOR

1B. Sai Pavan Krishna, 2Y. Bhaskar Rao

ABSTRACT-- Cost of treatment for ventilator-reliant clinicians is a huge hindrance not just for their
relatives but also for preventivestructures in particular. The use of high frequency ventilators has recently
illustrated to minimize lung arrest due to decreased flow of circulation.The devices pre-owned today, however,
abide voluminous, inordinate and mostly for use in hospice environments. A compact, less density high-frequency
ventilator is a pressing necessity will give patients transitional rehabilitation among hospital stay and effective
recovery.This research introduces the concept of a high-frequency portable ventilator, as well as an analysis of it’s
virtually for anothermedical parameters.By combining highly developed technological and industrial facilities, we
build a portable high-frequency ventilator for the needs of reservedoutpatient with Tunable air distribution
frequency, pressure applied, and volume of air.For relaxation and sensitivity performance, a higher frequency
handheld ventilator with virtual device and closed loop system is implemented. In animal experiments the efficacy
of CO2 downpour using the schemed ventilator was validated.
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I INTRODUCTION

The There is a strong scientific basis for the use of ventilators in order to maximize the usage of capability in
ICU and increase consistency of well being. [1]. Wieldy and convenient devices is supremetreatment exquisite for
patients in ambulances or in non-hospital settings, because the use of portable ventilators will help serve which
will reduce the laden clog on outpatient and emergency overhaul [2]. Estimates indicate that 5.7 million people
suffer long term damage to the respiratory due to insufficient ventilator settings and 2.2 million persons risked
their lives. Therefore, systems which must relevant patient details be urgently reported to the ventilators required
to remove negligence causing unacceptable conditions and increase the performance of the available ventilators
[3].

Ventilators are commonly used as one of the most popular hospital instruments to hold enough O2 for
those torment from cardiac arrest.Actually, there is many breathing equipment which can be classified into three
categories according to method of operation: optimistic pressure, harmful pressure, and high-frequency ventilators.
Standard positive and negative pressure ventilators are common in medical proficiency, because they have familiar

tidal frequency range and margins to biological breathing. [4].
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Figure (A). Real time ventillators. (B) High frequency ventillators.

While traditional ventilators help patients retain breathing ability, because of the large volume of air delivery,
this is often followed by organ damage. Part of the positive pressure ventilators, for examplegenerally results in
some 30~40cmH20 higher respiratory pressure [5].A greater meadow amount will result in a higher peak
inspiratory pressure (PIP) and cause chronic lung damage in long-term care patients [6]. Pulmonary barotrauma is
frequent intricacy of ventilator-reliantoutpatients, which can trigger cell decadence in endothelial tissue, perturb
the cardiopulmonary system, and in extreme cases contribute to a loss of air exchange performance [7-8].Therefore,
such a study suggests a high frequency portable jet ventilator (HFJV) to deter these concussions while preserving

the functionality of traditional ventilators [9-10].

Il RELATED WORK

In data mining approach, the key concept is to build efficient model from the existing data. One of the
drawbacks that arise in the model building is about the encounter of noisy instances in the data source.

Noisy data removal is one of the key issues for better knowledge discovery from the data sources. K. V. Uma
[16] has investigated on the concept of noisy data rectification using feature selection technique. They have also
pointed out various drawbacks with the noisy data such as excessive storage space, adverse branch formation for
improper model building etc.One of the main issues occurs due to the noisy instances data set is known as “over
fitting”. In over fitting the tree build is of oversize leading to noisy and unnecessary branches. Nittaya Kerdprasop
et al.,[17] have worked on the noisy instance removal using the clustering and visualization technique prior to tree
building process.

The existence of noisy instances in the medical data sources also severely affects the predictive outcome of the
classification. Dragan Gamberger et al.,[18] have investigated on the issue of noisy removal for predicting coronary
artery disease diagnosis.Ensemble classifier learning is also one of the effective technique for counter balancing
the noisy instance in the data set. THOMAS G. DIETTERICH [19] have done an empirical comparative study for
forming different ensemble of decision tree approaches.

Uncertainty in the dataset is one of the reasons to analyse when dealing with scalable dataset. César Ferri et al.,
[20] have experimented with different level of uncertainty conditions for different threshold levels.Ensemble

technologies are one of the effective techniques for improving the performance of the classifiers. Ludmila | et al.,
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[21] have proposed a method for classifier combination using different ensemble methods to generate efficient
classification for a vast benchmark datasets.Shaghayegh Gharghabi et al.,[22] have worked in the area of data
streams for effective classification using the dimensionality reduction technique. The above literature indicates the

need of an improved approach for handling datasets with class imbalance nature and misleading instances.

11l PROPOSED APPROACH

This devices using significantly higher jet speeds than anormal inhalation rate, as opposed to traditional ventilators.
The major benefit of traditional Positive air ventilator: decreased tidal volume. By this proposed ventilators can
increase the amount of the movement of air by lower airway pressure by maintaining controlled lung inflation over
a given time. In addition, the small amount of injection will avoid lung damage caused by the usage of ventilators
to prevent undue pressure from the airways and tracheae over pressure.The most common problem which caused
by wearing this ventilator is the mismatch which is a major cardiopulmonary effect between artificial Air
circulation, and the breathing mechanism of the recipient. lllustration. 1(a) Displays airflow from traditional
respirators.Compared with traditional systems, HFJV produce a common flurry template. When air inhales into the
lungs, the core shifts more rapidly due to pressure at the tracheal surface, established as Taylor dispersion.The next
value of the high-frequency ventilator is the practical flexibility and comfort for patients over traditional devices.
A shorter channel for replacing the implantable cardioverter tubes with breathing tube tubes with a lower injection
diameter.
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Figure B Block diagram of propose work
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The equipment use dual structures that are constrained in quantity or strain. The amount constrainedstructures is
positioned on regulating the respiration rate. If the pulmonary resistance of the patient is high or compliance is low,
the PIP enlargement and barotrauma can occur under the same tidal pressure.

1. Airflow Adjustment

The feeding tube has variable valves with digital levers and a control centre for volume, air density, and pressure
and injection power.To obtain various quantities of the mixture, the flow control valves are used to regulate the
relative flow of air and oxygen. The flow meters calculate the flow levels of air and O2, and then determine the O2
content in the air-mixing. The setup uses automated test, which adjusts the spurt level to calculated value.The
sources of air and O2 are related directly in the clinic, and a set 50 psi is used. In the first stage, the ventilator has
a modulated air cavity where the flow meter pressure is tracked and managed by an adaptive flow monitor to
overcome the high pressure from the outlets. The mixed gas moves into the gas chamber to be combined.Finally
the mixed gas moves via the butterfly valve to reach the exit port of the breathing machine. The implemented HFJV
executes in comparison between the salinity of 02 measured by the envisaged breathing machine and presently
available machines in the scientifically approved range of 20% ~100% with reasonable linearity and accuracy.

2. Pressure Feedback Technique

By introducing flow and pressure feedback, the system achieves maximum DP and performance flux. The
machine compares the set and calculated values instantaneously when the ventilator is started. If the calculated
value is lower than expected, the system will Resend input to the recirculation levers, which will increase the output
flow.The machine reduces the I: E ratio when the DP is inadequate. In this process the DP can be effectively
increased under the same output flow. If there is insufficient oxygen concentration, the system regulates the leak
detection valves, oxygen rate increases.

3. Frequency Control

The proposed HFJV can achieve the necessary rates effectively and precisely by using A corrective process and
the subsequent configuration change. The ventilator also contains a frequency control block consisting of a
microprocessor, anoscillator, a DAC, and a comparator.Presents the controllable waveform ratio I: E. The bollards
are adjustable curves condenser in the oscillator charging and discharging. A different I: E ratio is obtained when
different reference and ramp voltages are related. The period differential of the voltage is greater than the reference

voltage over the whole cycle, if the condenser is balanced.
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Figure C L:E ratio control by compartor
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IV RESULTS AND DISCUSSIONS

First observation was focused at checking the outcome of the DP adjustment on the air swap performance below
same intensity and rate of flow parameters. The subject’sair exchange rate was reduced to an approximation of the
02 deficiency. The ventilation system's oxygen concentration was set at atmosphericair (FiO2 at 20 percent of
02), and the applied frequency was 2 Hz, 3 Hz, and 4 Hz. The I: E ratio was balanced according to frequency
variations and DPand, 4 Hz, to achieve a flow rate of 14.4 L / min. The I: E ratio was balanced according to the
variations in frequency and DP to achieve a flow rate of 14.4 L / min.
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Figure E Control circuit model.

Illustration. 5 (a, b) indicates the mean Coronary artery atmospheric emissions (PaC0O2) and O2 (PaO2) in the
subjects 'blood. PaCO2 and PaO2 have initial values of 62.5 mmHg and 61.6 mmHg. It can be determined that
PaCO2 decreases and PaO2 increases as DP increases or the sliding and air traffic increases. The secondary study
was structured to check the procedure of the depicted HFJV in acute respiratory distress syndrome (ARDS) on
oxygenation. To certain subjects oleic acid was injected trigger ARDS before the experiment. When the
concentration of PaO2,HFJV tends to drop down 60 mmHg aid the swap of air. Initially, the ventilator was set at a
2 Hz inoculation frequency, a 3 mL / kg tidal rate, a 1.0 FiO2 and a 20 psi DP. The results of the experiment show
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that salinity increased from 50 mmHg to 260 mmHg disinfected of HFJV, and perhaps lowered abundance of
PaCO2. Moreover, FiO2 has been reduced to 0.5 which further lowers the PaCO2.
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Figure F. Under different operating frequencies, (a) PaCO2 concentration decreases and (b) PaO2

concentration increases with changes in DP

V CONCLUSION

The envisaged system generates a DP spectrum of 5 ~ 45 psi, a conversion rate |: E of 10 ~ 70 per cent, 20 per
cent oxygen concentration ~ 100 per cent, and 0 ~ 40 L / min flow rate. All functionalities are viewed on a computer
interface LCD monitor, and monitored.This system has a capacity of 20 x 15 x 17 cm3 and been quite decreased
size than current HFJVs and the experiential outcome show that the proposed device is stable and efficient. With
its compact nature, considerable apperance, and momentrebuttal control, this HFJV could be used in both clinical
and non-hospital environments, including ambulance and home health care, making it more pleasure for medical

treatment.
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