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Abstract

This research entitled “Development of Spirometer to Solve the Problem
of Respiratory System”. The objectives are as follows: 1) to study the problems of
respiratory system, 2) to study the problem solving of respiratory system, and 3) to
study the effects of Spirometer. This study is the experimental research and the
populations have 2 groups, including the volunteer elderly (60 years old over) and
the volunteers who younger than 60 years old in the area of Tha Kwang Subdistrict
Municipality, Saraphi District, Chiang Mai Province. The samples are 55 of populations

used in collecting data.
The findings of this research as follows:

1) The problems of respiratory system of the elderly found that respiratory
system of human beings are a set of organs that are responsible for receiving oxygen
and driving carbon dioxide. The main organs of the respiratory system are the lungs
which exchange gas. The elderly often find the problem of respiratory system,
including the capacity of the lungs will decrease which is leading to Atelectasis to the
elderly easily and the elderly still found the diseases of respiratory system, namely
Asthma, Tuberculosis, Chronic Obstructive Pulmonary Disease and Emphysema.
Therefore, a way to be able to help the lungs expansion that is to exercise the lungs
by means of wind suction.

2) The making of Spirometer to solve the problem of respiratory system
found that the production of an Incentive Spirometer NK1 to be used as a tool to
help the lungs expansion pulmonary apparatus is used as a tool to help in expanding

the lungs, to make the body get more oxygen, to stimulate the diaphragm muscle,



more effective breathing. This Incentive Spirometer is useful for the elderly, surgical
patients and common people that can be used for lung exercise to help the lungs
expansion well, to protect the complications of the respiratory system after surgery.

The designing principle of Incentive Spirometer NK1 is designed according
to scientific principles and having the volume test of the Incentive Spirometer NK1
by using the principle of replacing the wind with water in order to measure the
volume of air that will go into the lungs. At the same time, that has been satisfied for
reliability and efficiency of the tools from the experts.

3) The results of using Spirometer by the analysis of physical examination
before and after testing, it was found that 2 groups of populations there is the
problem of high blood pressure before testing exceeding the standard in the elderly
more than 95.45 percent, in the normal group exceeding 89.28, and when comparing
the high blood pressure in the elderly before and after there are different values
more than 10 percent. This was found that blood pressure to decreasing trend after
the test of 77.27 percent and in the normal group decreased by 50.00 percent.
Therefore, it can be seen that the use of Tri-ball Incentive Spirometer causing the
blood pressure to decrease from the common that is not much reduced and is at
the normal level and that is good result to health of the tester. For the heart rate of
the elderly and normal groups before and after testing to use of Incentive
Spirometer NK1. Most have a heart rate in normal conditions that is good result to
health of the tester. At the same time, the breathing rate and oxygen level in blood
are at normal level of 100 percent that indicate to use of the Incentive Spirometer
NK1does not negatively affect to health of the tester, but there is good result for
those who have high blood pressure to be able to reduce to normal levels.

The results of using Spirometer found that Incentive Spirometer NK1 is
able to help increasing air volume to the lungs at the good level with the elderly
and at excellent level with normal groups. So as to increase of air going to the lungs
will help the lungs expansion because there is some air more than normal breathing
of human beings that can breathe air into the lungs only 500 cc. and if able to take
some air to the lungs more than 500 cc. that will help to expend the lungs and

make the lungs strong.
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FIGURE 2.14 Lungs and pleurae. A. Overview of respiratory system. Anterior view. The insef drawing
showing a fist invaginating an underinflated balloon demonstrates the relationship of the lung (repre-
sented by fist) to the walls of the pleural sac (parietal and visceral layers of pleura). The cavity of the
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Fi1G, 608 Diagram to show terminal clements of the bronchial tree,
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Ventilation (1)
Gas exchange (2)
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Diaphragm and inspiratory

intercostals contract

Thorax

Expands

P;, becomes more subatmospheric

Diaphragm and inspiratory

intercostals stop contracting

Chest wall

Recoils inward

Transpulmonary pressure
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P,, back toward preinspiration value

Transpulmonary pressure

Back toward preinspiration vale
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Lungs

Recoil toward preinspiration size

P, becomes subatmospheric

(A) Air flows into alveoli

Air in alveoli becomes compressed

P, becomes greater than P,

(B) Air flows out of lungs
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Fig.1 | Reported cases of pneumonia per 100,000 population and case fatality rate
by year in Thailand, 2006-2015
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Development of Spirometer to Solve the Problem of Respiratory System
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ABSTRACT

This research entitled “Development of Spirometer to Solve the Problem of
Respiratory System”. The objectives are as follows: 1) to study the problems of
respiratory system, 2) to study the problem solving of respiratory system, and 3) to
study the effects of Spirometer.

This study found that the elderly often find the problem of respiratory
system, including the capacity of the lungs will decrease which is leading to
Atelectasis to the elderly easily and it still found the diseases of respiratory system,

namely Asthma, Tuberculosis, Chronic Obstructive Pulmonary Disease and
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Emphysema. Therefore, a way to be able to help the lungs expansion that is to
exercise the lungs by means of wind suction. The production of an Incentive
Spirometer NK1 to be used as a tool to help the lungs expansion pulmonary
apparatus is used as a tool to help in expanding the lungs, to make the body get
more oxygen, The designing principle of Incentive Spirometer NK1 is designed
according to scientific principles and there is an effective test of Spirometer in the
Incentive Spirometer NK1 by using the principle of replacing the wind with water in
order to measure the volume of air that will go into the lungs. The use of Spirometer
in the Incentive Spirometer NK1 does not negatively affect to health of the tester,
but there is good result for those who have high blood pressure to be able to
reduce to normal levels. The results of using Spirometer found that Incentive
Spirometer NK1 is able to help increasing air volume to the lungs at the good level

with the elderly and at excellent level with normal groups.

Keywords: Spirometer, Respiratory, Health
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