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ABSTRACT

By offering temporary rest and allowing the body to recover, ventilators serve as a
bridge to recovery for those grappling with severe respiratory illnesses. It is important
to note that providing ventilator support requires the expertise of skilled medical
professional. Their expertise ensures accurate configuration and continuous
monitoring of devices, thereby safeguarding patient well being during this critical
phase of their medical journey. This research uses three factors: temperature,
pressure and relative the degree of saturation of the gas with water vapor must be
considered, especially when gas volumes are compared below different environmental
conditions and subsequent use in metabolic and physiological calculations. That
standard provides a frame of reference for expressing the volume of a gas is STPD,
BTPS or ATP. BTPS Correction is used to convert flow and volume measured at
ambient conditions to the conditions within the lungs. Ambient conditions are called
ATP (ambient temperature, pressure) the conditions within the lungs are called BTPS
(body temperature, pressure, water vapor saturated). STPD refers to the volume of a
gas expressed under Standard conditions of Temperature (273°K or 0°C), Pressure
(760 mm Hg), and Dry (no water vapor). Conversion of ATPS volume to BTPS volume
by the application of Boyle"s and Charles" laws and the known values of water vapour
partial pressure at different temperatures. Detailed investigation of a single patient
requires that these steps should be repeated many times. Hence a welcome
contribution was the provision of a set of factors for the second calculation in the range
20-37°C. (Comroe, Forster, Dubois, Briscoc, and Carlsen, 1962), barometric pressure
changes between 750 and 770 mm. Hg having been shown to be insignificant. These
factors are therefore primarily dependent upon laboratory temperature. Extends the
range of the Comroe factors to 15-40°"C. Ventilator as a breathing aid for patients who
have independent breathing problems, in this study, data was collected to find out
whether the data produce using the psychological measurement mode as
recommended by the manufacturer is appropriate or whether STPD can be used if it
is not stated on the ventilator technical guide.
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1. INTRODUCTION or breathing machinel®, is a

In the field of modern medicine,
ventilators play an important role in
maintaining and restoring respiratory
function balance for individuals facing
critical health challenges. A ventilator,
also known as a mechanical ventilator

sophisticated medical device that can
help patients who have difficulty
breathing independently and is widely
used to care for critical patients in the
ICU roomPl. By delivering controlled
amounts of oxygen and air the lung,
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ventilators provide important support
for those with respiratory insufficiency
or failure.

Ventilators operate on the principle
of positive pressure ventilation which
involves creating a gentle flow of air to
the lungs to facilitate exchange of life
sustaining gases oxygen and carbon
dioxide. This intervention not only
ensures that oxygen reaches the
bloodstream, nourishing every cell, but
also helps remove carbon dioxide, a
waste product of metabolism.

In a controlled hospital environment,
ventilators are used with varying
understanding of each patient's unique
needs. Medical professionals adeptly
select from a variety of ventilation
modes, such as assisted control and
synchronized intermittent mandatory
ventilation, customizing the operation of
the device to suit the specific
challenges facing the patient.

Ventilator is a capable respirator
work automatically is also a result of
technological sophistication is the
creation of tools that called a ventilator
machine that is useful for helps
respiratory functionll, Modern
ventilators are equipped with an array
of sensors and monitors, which provide
real time information about the patient’s
breathing pattern, lung pressure, and
oxygen saturation level. These valuable
metrics guide medical teams in making
quick and appropriate decisions to
optimize ventilation settings and
improve patient comfort.

The use of ventilator is especially
important in situations where conditions
such as acute respiratory distress
syndrome (ARDS), pneumonia, and
chronic obstructive pulmonary disease
(COPD) have disrupted the natural
process of breathing. ARDS is a
medical condition that was first
described in 1967 and is made up of
pulmonary infiltrates, decreased lung
compliance, and acute hypoxemia [2].
By offering temporary rest and allowing
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the body to recover, ventilators serve as
a bridge to recovery for those grappling
with severe respiratory illnesses.

It is important to note that providing
ventilator support requires the expertise
of skilled medical professional. Their

expertise ensures accurate
configuration and continuous
monitoring  of  devices, thereby

safeguarding patient well being during
this critical phase of their medical
journey.

Chapter 1 explains the background
knowledge of this research, Chapter 2
explains the research methods,
Chapter 3 explains the results and
analysis of the research, Chapter 4
explains the results of the study,
compares with previous researchers
and the implications of the research,
Chapter 5 explains the conclusions and
future research.

2. MATERIALS AND METHODS
A. Experimental Setup

A Ventilator is a medical device
designed to provide mechanical
ventilation by moving breathable air in
and out of the lungs of a patient who is
unable to breathe sufficiently on their
own. Ventilator are commonly used in
hospitals, especially in intensive care
(ICU), to support patients with
respiratory insufficiency or failure.

Key functions of a ventilator include :
a. Assisted Breathing

Ventilators can assist patients who
are breathing inadequately or not at
all. They deliver a controlled mixture of
oxygen and air to the patients lung.

b. Positive Pressure

Vebtilators generate positive
pressure to inflate the lungs and push
air into the respiratory system, helping
with gas exchange.

c. Tidal Volume Control

The device controls the volume of
air and the rate at which its delivered to
the patients lungs, ensuring proper
oxygenation and removal of carbon
dioxide.
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d. Oxygen Concentration

Ventilator can adjust the
concentration of oxygen in the
delivered air to meet the patient's
specific needs.
e. Monitoring

Modern ventilators come with
various sensors and monitors that
provide real time data on the patients
breathing patterns, lung pressures and
oxygen levels.
f. Modes

Ventilator offer different ventilation
modes, such as assist control, pressure
support, Synchronized Intermitternt
Mandatory Ventilation (SIMV), and
more. These modes cater to different
patient conditions and requirements.

Its important to note that the use of
ventilators requires skilled medical
professionals to set up and monitor the
device, as well as to adjust its settings
based on the patients evolving
condition.
1) MATERIALS AND TOOLS

This study used a ventilator
analyzer as a standard measurement
tool and several brands of ventilators in
the hospital to obtain data on
differences in tidal volume values
between BTPS, ATP and STPD. To find
out how much the difference in tidal
volume is if a ventilator is used. STPD
(Standard Temp and Pressure, Dry),
ATP  (Ambient Temperature and
Pressure), or BTPS (Body Temperature
and Pressure, Saturation) The
Conditions of temperature, pressure
and saturation which express the
physiologically relevant with volume of
respiratory gas are often overlooked
and many do not know about them
when clinical practice is carried out. In
this study, we conducted research on
the effect of gas volume correction in
natural or artificial lungs which can
change  metabolism and  main
components on breathing and critical
consequences [21].
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2) EXPERIMENT

In this study, there were 3 types of
ventilators using the physiological
measurements modes listed in the
technical guide. At the beginning of
testing the performance of the
ventilator, connect it with the power
supply, compressed air and oxygen
before the ventilator is turned on. Make
sure the breathing circuit connected to
the patient is the breathing circuit
recommended by the manufacturer in
accordance with the brand of ventilator
to be tested. Press the power button to
turn on the ventilator, perform internal
calibration of the ventilator [10]and
routine disinfectant procedures on the
components of the ventilator.

Adjust the mode used; Select Adult
usage, then select Volume Controlled
mode. To default setting for the first
time, set the ventilator at the tidal
volume setting value of 400 ml, Breath
rate 15, FIO2 21% and |: E Ratio 1: 3.
Some units do not come with [|:E
settings, but I:E settings done by setting
Time Inspiration. Turn on the gas flow
analyzer, warm up for 5 minutes. Input
the actual values of ambient
temperature and humidity on the gas
flow analyzer. Perform the installation
as shown below :

FIGURE 1. Ventilator
calibration instalation

The ventilator uses the
Synchronized Intermittent Mandatory
Ventilation  (SIMV) mode when
measuring performance so that it can
learn and understand the physiological

Jenderal Achmad Yani University

West Java - Indonesia

234 |Page



measurement modes listed in the
technical guide in accordance with the
results of the measurement that have
been carried out.

Data was collected using a
ventilator analyzer to obtain tidal
volume, heart rate, |IE ratio, minute
volume, PEEP, MAP, PIP, inspiration
time, and expiration time values which
then used the physiological
measurement mode listed in the
technical guide. Data collection was
carried out in three ways, namely a
ventilator using the physiological
measurement mode according to what
is stated in the technical guide, and
using ATP or BTPS or STPD.

The resulting data will be
analyzed by comparing the values that
are appropriate to use if using a
physiological measurement mode that
is in accordance with those listed in the
technical guide.

Statistical analysis was carried
out in this study to determine the error
rate of this study by calculating the
correction value and standard deviation
stated in the ventilator calibration
uncertainty formula [6]. Pay attention to
the alarm indicator, if the ventilator
alarm sounds perform standard actions
to turn off the alarm refer to on the
ventilator operating instructions. View
alarm indicators and perform parameter
and boundary adjustments alarm of
each parameter (refer to the operating
instructions of the ventilator) until the
alarm does not sound. Parameter
tuning is based on alarm display
information.

3. METHODS

This research uses three factors:
temperature, pressure and relative the
degree of saturation of the gas with
water vapor must be considered,
especially when gas volumes are

compared below different
environmental conditions and
subsequent use in metabolic and
physiological calculations. That
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standard provides a frame of reference
for expressing the volume of a gas is
STPD, BTPS or ATP [3].

BTPS Correction is used to convert
flow and volume measured at ambient
conditions to the conditions within the
lungs. Ambient conditions are called
ATP (ambient temperature, pressure);
the conditions within the lungs are
called BTPS (body temperature,
pressure, water vapor saturated) [7].

STPD refers to the volume of a gas
expressed under Standard conditions
of Temperature (273°K or 0°C),
Pressure (760 mm Hg), and Dry (no
water vapor) [3]. Conversion of ATPS
volume to BTPS volume by the
application of Boyle's and Charles' laws
and the known values of water vapour
partial pressure at different
temperatures. Detailed investigation of
a single patient requires that these
steps should be repeated many times.
Hence a welcome contribution was the
provision of a set of factors for the
second calculation in the range 20-
37°C. (Comroe, Forster, Dubois,
Briscoc, and Carlsen, 1962),
barometric pressure changes between
750 and 770 mm. Hg having been
shown to be insignificant. These factors
are therefore primarily dependent upon
laboratory temperature. Extends the
range of the Comroe factors to 15-
40°'CI8].

B. The Flowchart
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FIGURE 2. In the Flowchart describes
the testing and calibration process for
the ventilator. From this flow, it can be
seen that the results of the calibration
test can determine whether a ventilator
can be used for patients or whether it
cannot be used for patients.

FIGURE 4. The Flowchart of stages
and data collection process during
ventilator calibration. The ventilator is
connected to the ventilator analyzer,
after the data is seen on the ventilator
analyzer, the data will be analyzed he
ventilator can be used or not used on
the patient.

FIGURE 3 Flow diagram of stages
and processes data collection during
ventilator calibration. First, carry out a
physical and functional examination of
the ventilator and data will be collected.
If the physical examination and function
are good, you can continue with
electrical safety testing on the
ventilator. Next, carry out internal
calibration on the ventilator before
connecting process on the ventilator
analyzer, once the ventilator is stable,
data can be taken and viewed on the
ventilator analyzer, then the data will be
analyzed. Then it will be known whether
the ventilator can be used or cannot be
used for the patient.

After the process has been carried
out according to FIGURE 3 when
analyzing the data produced by the
ventilator, is it in accordance with the
measurement points determined with a
tolerance of 10% of the setting value as
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explained in FIGURE 4 if it does not
match the value read on the ventilator
analyzer, you can The next analysis
carried out is whether the psychological
measurement that is being measured,
such as BTPS, ATP or STPD. If it is not
appropriate, then carry out data
collection according to what is stated in
the ventilator’s technical guide. If it is
not there, you can use STPD in the
setting psychological measurements
mode on the ventilator analyzer.
4. RESULT

Ventilator as a breathing aid for
patients who have independent
breathing problems, in this study, data
was collected to find out whether the
data produce using the psychological
measurement mode as recommended
by the manufacturer is appropriate or
whether STPD can be used if it is not
stated on the ventilator technical guide.
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