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Revised July 8, 2023 noise, which is crucial to control. This research aims to determine
Accepted January 01, 2024 the differences in silencer media thickness between patchwork

and plywood offsets to reduce noise intensity in cutting yarn
engines. The method study characteristic experiment with design
research conducted in this study used a design pretest-posttest
Noise without control. The population in this study is the whole room
Silencer production source producing intensity noise by PT Trisula Textile
Patchwork Industries. Sample in the study This machine is cutting yam,
Plywood which produces the most noise. Purposive sampling is the
technique used to conduct sample studies. e in six repetitions,
with 36 temperature and moisture measurements. The
measurement of the intensity of noise at the source of noise before
being given treatment ranged from 97.26 to 97.43. The results of
the decline in noise intensity after a given silencer show that
variation 1 decreased the average by 5.66%, variation 2 decreased
the average by 8.89%, and variation 3 lowered the average by
11.89% dB. We processed the data using the one-way ANOVA test,
and the results showed a P value of 0.0001 (significant), which is
less than 0.05, which indicates a significant difference in each
variation of thickness. Industry can use thicker plywood thickness
boards if applied in areas with a higher noise level and install a
wheel on a tool reducer that can be used practically. Further,
researchers can use different types of damping media and vary
the thickness of the cloth patch.
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INTRODUCTION

Controlling noise, one of the most dangerous workplace factors, is essential. (1) Hearing loss
is the leading cause of disability globally, with a total of 466 million people experiencing it.
Noise exposure in developing countries has functional, social, emotional, and economic
impacts on industrial workers (2). Noise is a cause of impaired health, whether for a short or
long time (). Hearing loss must occur in terms of three aspects of noise waves, namely
frequency, intensity, and time (4),

Workers who are exposed to noise for a certain time will experience physical and
psychological disturbances. Noise pollution, whether from sound or other sources, has a
significant impact on the environment. The impact of noise on health is a psychological
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disturbance in the form of discomfort, difficulty concentrating, difficulty sleeping, and
irritability. exposure noise Excessive exposure to noise can lead to psychosomatic diseases
such as gastritis, heart disease, stress, and fatigue (5). When physically stressed, noise can
cause permanent or temporary ear damage, as can emotional stress, irritability, and insomnia
(6). Noise not only negatively affects the auditory system butalso interferes with the vestibular
system, increases blood pressure, increases heart rate, disturbs sleep, is associated with
work-related stress, and causes fatigue when working in a noisy environment (7).

Previous research, conducted by (8), demonstrates a 5.79% decrease in noise intensity using
patchwork media, from 89.7 dB to 84.5 dB, a decrease of 5.2 dB. Research was conducted by
(9 using 3 cm foam media and patchwork variations of 3 cm, 6 cm, and 9 cm. The thickness of
3 cm decreased by 7.04-8.51%; at a thickness of 6 cm, it decreased by 11.39-13.29%; and at
a thickness of 9 cm, it decreased by 14-44-15.68%, with a decrease rate of 12.89-14.19 dB.
According to (10)'s research on the thickness of damping carpet, plywood, and glass woo],
damping material can reduce the intensity by 33.29 dB, or 31.3%. The research conducted by
(11) using 4 mm plywood media can reduce noise by * 8.5 dB.

PT Trisula Textile Industries is an industry that produces finished fabrics from modern
polyester fiber and a mixture of polyester rayon. The Texturizing Department's production
process involves processing filament yarns in a machine. Any unused threads, which are not
needed to produce finished fabrics, are then cut using a cutting yarn machine in the cutting
waste room. A yarn-cutting machine uses hot steam and wind to cut yarn, resulting in noise.
According to noise measurements in the cutting waste room, PT Trisula Textile Industries'
cutting yarn machines have an average noise level 0f 97.70 dBA at point 1,97.90 dBA at point
2,and 97.40 dBA at point 3.

According to Minister of Health Regulation Number 70 of 2016 concerning Health Standards
and Industrial Work Environment Requirements, the NAV of noise allowed for 8 working
hours per day is 85 dBA (12), so the noise intensity in the cutting waste room of the PT Trisula
Textile Industries Cutting Yarn machine at all three points exceeds the NAV. Researchers will
attempt to use patchwork waste as a medium to reduce noise intensity. They will use three
thickness variations of 4 cm, 8 cm, and 12 cm to absorb or dampen the media, while the outer
layer will be made of 9 mm plywood. Given this background, the authors are interested in
investigating variations in the thickness of damping media made from patchwork waste and
plywood to reduce noise intensity in the machine-cutting yarn at PT Trisula Textile Industries.

MATERIALS AND RESEARCH METHODS

In this study, the research design was a pre-test-post-test design without control. The study
looked at how changing the thickness of the dampers affected the level of noise before and
after treatment. To do this, the thickness of the media was changed from patchwork waste to
plywood at thicknesses of 4 cm, 8 cm, and 12 cm, as well as 9 mm plywood with 36
measurements. Noise intensity measurements were conducted at PT Trisula Textile
Industries, located in Jalan Mahar Martanegara No. 170 RT 001 RW 012 Baros Village, Central
Cimahi District, Cimahi City, West Java 40521, Indonesia. Sampling for this study was carried
outin the PT Trisula Textile Industries cutting waste room, which was held in May 2023. The
types of data used in this study were primary and secondary. The primary data uses data
from the results of noise intensity measurements on cutting yarn machines in the cutting
waste room, and the secondary data uses data from the number of production rooms where
there are machines that produce noise sources. The procedure for measuring noise takes into
accountvariations in the thickness of the silencers made from patchwork waste and plywood.
4 cm: 9 mm, 8 cm: 9 mm, and 12 cm: 9 mm for 6 repetitions, according to 2017 National
Standardization Body (13) determine the noise measurement point according to the type of
zone to be measured near industrial boundaries with other areas or in an industrial
environment where noise level measurements are taken, preferably near settlements,
prepare a measurement tool, namely a sound level meter that has been calibrated and meets
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standard requirements applicable national or international standards by pointing the
microphone vertically, setting the height of the microphone 1.2 meters - 1.5 meters from the
floor and taking measurements according to SNI 7231:2009 (14) noise measurements were
carried out during the measurement, which was 10 minutes and recorded Once every 5
seconds the results of noise intensity in dBA units. We processed and analyzed the data using
both univariate and bivariate methods, including the one-way Anova test and the post-hoc
test.

RESEARCH RESULTS AND DISCUSSION

Temperature and Humidity Measurement Results

Temperature

Table 1. Temperature Measurements Before and After Treatment in the Cutting Yarn Machine Area of

PT Trisula Textile Industries
Thickness Media Variation

Repetition

9mm:4cm(°C) 9mm:8cm (°C) 9mm:12cm (°C)
Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

1 27,8 28,4 27,8 28,2 27,9 29,7
2 27,9 28,3 28,1 28,1 27,8 28,8
3 28.0 28,3 28,4 28,1 27,7 28,4
4 27,7 28.0 28,2 28.0 28,3 29.0
5 28,1 28,2 27,9 28.0 28,3 29,2
6 28,2 28,2 27,7 28,2 28,3 29.5
Min. 27,7 28 27,7 28 27,7 28,4
max. 28,2 28,4 28,4 28,2 28,3 29,7

Based on Table 1. According to Table 1, the study's air temperature measurements prior to
the installation of the noise intensity muffler revealed a minimum temperature of 27.7 oC
and a maximum temperFollowing the installation of the noise mulffler, the lowest recorded
air temperature was 28.2 oC, while the highest recorded temperature was 29.7 oC.that the
lowest air temperature was 27.7 oCC. After the noise muffler was installed, the lowest air
temperature measurement result was 28.2 oC,C.

Humidity
Table 2. Measurement of humidity before and after being given treatment in the CuttingYarn Machine

Area of PT Trisula Textile Industries
Thickness Media Variation

Repetition 9mm: 4cm (%) 9mm : 8cm (%) 9mm : 12cm (%)
Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

1 64 65 60 63 55 50

2 64 65 63 64 53 48

3 64 64 63 64 53 48

4 63 64 63 63 53 55

5 63 64 64 64 55 55

6 63 65 64 64 55 53
Min. 63 64 60 63 53 48
max. 64 65 64 64 55 55

According to Table 2, the results of humidity measurements before the noise dampers were
installed showed that the lowest humidity was 53% and the highest was 64%. After the noise
dampers were installed, the lowest humidity measurement result was 48%, and the highest
was 65%.
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Noise Measurement Results

Table 3. Measurement of Noise Intensity Before and After the Silencer Is Given in the Cutting Waste
Room on Cutting Yarn Machines in 2023

Thickness Media Variation

Repetition 9mm: 4cm (dB) 9mm : 8cm (dB) 9mm : 12cm (dB)
Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

1 97.30 91.80 97,27 88.63 97.31 85.71

2 97.43 91.83 97,26 88,68 97,28 85,73

3 97.40 91.87 97.32 88,60 97.33 85.78

4 97.33 91.85 97.33 88.65 97,29 85,74

5 97,28 91.84 97,27 88,67 97.34 85,76

6 97,29 91.81 97,28 88.62 97.32 85,72
Min. 97,28 91.80 97,26 88,60 97,28 85.71
max. 97.43 91.87 97.33 88,68 97.34 85.78
Average 97.34 91.83 97,29 88.64 97.31 85,74

Based on Table 3, the results show that the media thickness variation of 9 mm: 4 cm is
97.34 dB, reducing the average by 91.83 dB; for the media thickness variation of 9 mm:
8 cm, it is 97.29 dB, reducing the average by 88.64 dB; and for the media thickness
variation of 9 mm: 12 cm, it is 97.31 dB, reducing the average by 85.74 dB. The noise
measurements after using the silencer do not meet the threshold value according to
Minister of Health Regulation Number 70 of 2017 for NAB noise, which is 85 dB/8
working hours.

Data analysis
Univariate analysis
Table 4. Univariate Test for Reducing Noise Intensity

Variable N Means Min. Max. Star.lda.\rd

Deviation
Thickness Variation 9 mm: 4 cm 6 5.5050 5,44 5.60 0.05505
Thickness Variation 9 mm: 8 cm 6 8.6467 8.58 8,72 0.05164
Thickness Variation 9 mm: 12 cm 6 11.5717 11.55 11.60 0.02483

According to Table 3, the results show that the media thickness variation of 9 mm: 4 cm is
97.34 dB, reducing the average by 91.83 dB; the media thickness variation of 9 mm: 8 cm is
97.29 dB, reducing the average by 88.64 dB; and the media thickness variation of 9 mm: 12
cm is 97.31 dB, reducing the average by 85.74 dB. After using the silencer, the noise
measurements do not meet the threshold value for NAB noise, which is 85 dB/8 working
hours, according to Minister of Health Regulation Number 70 of 2017.

Bivariate Analysis
a. One Way Anova test

Table 5. Noise Intensity Anova Test on PT Trisula Textile Industries Cutting Yarn
Machines

df F P Value
Differences in the variation of media on absorbers from 2 26244,522 0.0001
patchwork and plywood on the reduction of noise
intensity
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The ANOVA test table above shows the P-value (0.0001) < a (0.05), and then Ho is rejected,
indicating a difference in the decrease of the three treatments.

b. Post Hoc Test

Table 6. LSD Post Hoc Test for Reducing Noise Intensity at Noise Sources
(J) Thickness

(J) Thickness Media Media Mean Difference (1]) P Value
4 8 -3.14167* 0.0001

12 -6.06667* 0.0001

8 4 3.14167* 0.0001

12 -2.92500* 0.0001

12 4 6.06667* 0.0001

8 2.92500* 0.0001

The table above shows the results of bivariate analysis using the post-hoc test. It was
found that on the P-value, if the P-value <a, there is a significant difference between
groups. Post-hoc tests showed P < a values for all groups. You can observe that each
variation exhibits a real or significant difference, and all three variations exhibit
differences.

Temperature and Humidity

If the temperature ranges from -10 oC to 50 oC (SNI 7231:2009), it is acceptable. If the
temperature in the room drops, the relative humidity will rise; if the temperature rises,
the relative humidity will decrease. According to Mukono (2000), indoor humidity is one
of the factors that affect room temperature (15),

The humidity level that is tolerated in the work environment is up to 90%, which does
not affect the results of noise intensity measurements (SNI 7231:2009). According to
research (16), the results of humidity measurements change due to a variety of factors.
High and low humidity are influenced by several factors, including temperature, air
pressure, wind movement, the amount and quality of irradiation, and vegetation.

According to research conducted by (17), temperature and humidity change after passing
through the damper because an object's temperature determines its ability to transfer
or receive heat from one object to another. Heat transfer is the transfer of energy from
one area to another as a result of the temperature difference between these areas, from
a fluid with a higher temperature to a fluid with a lower temperature. When an object
with a high temperature is placed in a room with a lower temperature, the object's
temperature will drop to equalize with the room temperature (18),

Noise Intensity Before and After Treatment

The noise intensity produced by the Cutting Yarn machine was measured using the
measurement results obtained during the study before the addition ofa good silencer on
variations in media thickness of 9 mm: 4 cm, 9 mm: 8 cm, and 9 mm: 12 cm, each with
an average intensity noise range of 97.26-97.43 dB. High noise levels cause stress by
activating the sympathetic nervous system, messing up the endocrine and immune
systems, and then vascular dysfunction. In this case, stress hormones, oxidative stress,
and pro-inflammatory mediators damage tissue (19). High-intensity noise will have an
impact on health. In the study conducted (20), it was explained that out of a total of 55
respondents, it was known that 35 respondents (63.66%) had hearing loss due to
prolonged and continuous exposure to noise, which caused work stress
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According to (21)'s research, out of 32 respondents, 7 did not experience hearing loss, but
25 experienced hearing complaints. Out of the 25 respondents, 14 had hearing loss that
did not interfere with their activities, while 11 had hearing loss that interfered with their
work activities at noise intensities above the threshold (NAB) of 85 dB.

Noise risk control is carried out by engineering control, namely installing noise-
dampening devices with damping media made from patchwork waste and plywood. One
of the noise-absorbing materials is plywood and patchwork. The absorption mechanism
occurs through porous materials, and then the absorbed energy is converted into heat
due to friction between sound waves and porous cell walls, according to research
conducted by (1). So the researchers used patchwork media with thickness variations of
4 cm, 8 cm, and 12 cm to reduce noise. This is in line with research conducted by (),
which found that using patchwork media to reduce noise intensity reduced noise by
5.79%, resulting in a decrease of 5.2 dB from 89.7 dB to 84.5 dB. The researchers then
used additional media to reduce the noise intensity, according to the research conducted
by (10) with damping material on the thickness of damping carpet, plywood, and glass
wool, which can reduce the intensity by 33.29 dB, or 31.3%.

Plywood and patchwork waste are combined to create different variations of silencers.
The study's noise damper had four sides, each measuring 98 x 94 x 85 cm, and was
supported by an iron frame at a height of 63 cm. The results of measuring the noise
intensity on the cutting yarn machine show that adding damping media from patchwork
waste and plywood, with various variations of different thickness media at 9 mm by 4
cm, can reduce the noise intensity from 97.28-97.43 dB to 91.80-91.87 dB. The noise
intensity can be reduced from 97.26-97.33 dB to 88.60-88.68 dB after adding damping
media from patchwork waste and plywood with various variations of different thickness
media at variations of 9 mm and 8 cm. The results of noise intensity measurements show
that the addition of damping media from patchwork waste and plywood, along with
various variations of different thickness media at variations of 9 mm and 12 cm, can
reduce the noise intensity from 97.28-97.34 dB to 85.71-85.78 dB.

The measurement results for each treatment decreased; this was because the noise
damper was able to absorb noise from the cutting yarn machine. According to research
(22) the sound absorption coefficient expresses the sound absorption efficiency of a
material at a specific frequency. The absorption coefficient ofincident sound is absorbed
or not reflected by the surface. The results of measuring noise intensity exceed the
threshold value when compared to the Minister of Health Regulation No. 70 of 2016 (12
This is due to several factors that affect the process of reducing noise intensity, including
the amount, size, and type of material, mass density, and surface impedance.

Differences in Noise Level Reduction

The decrease in noise intensity can be seen in the ANOVA test, where the P-value
(0.0001) <0.05 is the difference in each thickness variation of patchwork waste and
plywood to the decrease in noise intensity. Based on research conducted by (24) using
fabric waste media resulting from the production process on different types of damping
media thicknesses of 10 cm, 15 cm, and 20 cm, the average absorption was 12.33% of
the highest media thickness 0f87.80 dB to 77.01 dB, or a decrease of 10.79 dB.

The plywood material in the noise damper functions as a barrier or barrier that reflects
sound waves. This is based on research conducted by (11) using 4 mm plywood media,
which can reduce noise by approximately 8.5 dB. Based onresearch (10), plywood media
was chosen because it is heat-resistant, ergonomic, and not easily cracked. Plywood has
a large mass, so it can reduce vibration propagation (25).

CONCLUSIONS AND RECOMMENDATIONS
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The cutting yarn machine's noise measurements were conducted both before and after
treatment. The noise intensity at 9 mm: 4 cm drops from 97.28 - 97.43 dB to 91.80 - 91.87
dB, with an average of 5.55 dB. Similarly, at9 mm: 8 cm, the noise intensity drops from 97.26
-97.33 dB to 88.60 - 88.68 dB, with an average of 8.64 dB. Finally, at 9 mm: 12 cm, the noise
intensity drops from 97.28 - 97.34 dB to 85.71 - 85.78 dB, with an average of 11.57 dB.
Therefore, each variation exhibits a significant difference, as indicated by a P value of 0.0001
(less than 0.05). Some suggestions need to be carried out by further researchers, namely
being able to use a thicker patchwork variation, using a thicker thickness of plywood boards,
and paying attention to the density of the mass in the media so that there is no gap for air to
enter the damping media.
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