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Abstract. This research was conducted in companies engaged in the production of crumb
rubber. In the rubber industry, the potential noise occurs in the enumeration station.Stations
enumeration use machine and equipment that potentially generated noise. Noise can be defined
as an unwanted sound because it does not fit the context of space and time so that may interfere
with the comfort and human health. The noise level measured at random during the initial
observation station enumeration is 101.8 dB. This value has exceeded the Threshold Limit
Value (TLV) Kep-51 / MEN / 1999 and SNI No. 16-7063-2004 so research must be done to
measure the level of noise in the enumeration station. Quantitative methods used in the study.
Observations made with the calculation method of equivalent noise level. Observations were
made on six measurement points for one shift for three days. The results showed the noise level
over the Threshold Limit Value is equal to 85 dBA/8 hours. Based on the measurement results,
the whole point of observation was far above the threshold Limit Value (TLV). The highest
noise level equivalent is in the observation point 6 with a value of 102, 21 dB.

1. Introduction

Noise means, "unwanted sound in the wrong place at the wrong time", and the fact that the noise is a
potential health hazards due to impact damage human hearing [1]. Every environmental pollution
problem has roots in the past be it water , air or noise pollution and all these problems are becoming
critical in the recent years due to rise in the use of modern technologies [2].

Noise pollution has two sources, one is industrial and other one is non-industrial sources. Industrial
noises are usually produced by rotating, reciprocating or any other types of machinery, or by high
pressure high velocity gases, liquids or vapour involved in the industrial processes [3].One of the
important problems of noise sources is industrial noise. The effect of industrial noise on the health of
workers has been a topic of debate among scientists for a number of years. So many studies that
discuss about the noise level in many industries.

The noise level permitted in several industries including the textile industry around 75-99 dBA,
iron and steel industries 77-100 dBA, cement industry around 70-106 dBA, Concrete Travese Industry
around 80-107 dBA [5]. Many studies have been conducted to assess the noise level coming from
industrial activities [4,6], the services industry [9], and non-industrial activities [7,8,9]. However until
there is currently no studies that tested the noise levels at plantation industries especially rubber
industry. The purpose of this research is to perform of the noise level in the rubber industry.
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2. Methodology

This research was conducted in order to investigate the noise level in the rubber industry in North
Sumatra. Around the chosen as research samples are counting station. Noise levels were measured
using a Sound Level Meter which had been calibrated. Measurements were taken at six measurement
points during one shift.

According to ISO 11690-1/1996, maximum values toleraced for the A-weighted equivalent sound
pressure level for the 8 hour work shift at industrial Workplaces in the range of 75 to 85dB. For
routine work in the office ranges 45-55dB. The range of noise levels at a meeting room or task that
involves a concentration of about 35 - 45dB [4].

Monitoring noise level measurements performed within 1 hour. In the first shif documenting work
done as much as 8 times the measurement results for each measurement point. Recording the results of
measurements of noise levels conducted for 10 consecutive working days. Noise is described as L.

yang calculated using the formula:
L]
I, = 1010ng.,[10"‘ " d 4
=1

Where, fi = fraction of time for which the constant sound level persist (SPL), i = time intervals, n =
number of observations, Li = sound intensity level at a time interval.

3. Result
This research conduct measurements at six points of measurement in the rubber industry enumeration
station. Noise level measurement point can be seen in Figure 1.
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Figure 1. Point of Noise Measurement in Enumeration Station in The Rubber Industry
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Figure 1 shows the first measurement point is at prebreaker machine. The second measurement
point on the machine Hummer Mill. The third measurement point on the machine Creper and fourth
measuring point on the Creper Fisher machine. The measurement point is performed on the Schreder
machine, fifth and sixth measurement point on the Dryer. The results of the measurements made
during the 10 days of work during one shift at 6 measurement point can be seen in Table 1.

Table 1. Summary of Measurements For 10 Business Days
Measuring Point  Point Point Point Point  Point
Days 1(dB) 2(dB) 3(dB) 4(dB) 5(dB) 6(dB)

Day 1 1014 1014 101,5 1023 1023 1024
Day 2 102,2 100,6 101,8 1023 99,7 100,6
Day 3 103,6 1023 102,6 99,8 102,5 1025
Day 4 103,8 103,6 103,4 1025 103,44 103,6
Day 5 1024 100,6 101,7 103,6 101,7 101,7
Day 6 102,3  102,7 1024 101,5 102,3 103,5
Day 7 1014 1014 102,8 1014 1025 1023
Day 8 100,8 102,2 1023 102,6 99,7 99,8
Day 9 102,6 103,6 100,8 102,8 102,8 1025
Day 10 10,6  102,8 102,6 1025 1029 102,7
Leq 102,21 102,12 102,19 102,13 101,98 102,16

Table 1 shows the value Leq (equivalent noise level) on the production floor which is made in 6
point measurement. The noise level at the counting station average is above 100 dB. Based on the
decree of the minister of health no. 26 1 / Menkes / SK / II / 1998 states that the standard threshold
value of noise is 85 dB for 8 hours. Comparison of the noise level equivalent actual conditions and
thresholds set out in the Minister of Health of the Republic of Indonesia that can be seen in Figure 2.
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Figure 2. Graph of Actual Condition and Noise Standards Conditions Level in
Enumeration Stations in The Rubber Industry

Based on the graph in Figure 2 can be seen that all of the measuring points on the production floor
has the actual conditions that are above the standard set of conditions. Equivalent noise level on the
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production floor as compared to the maximum allowed in the industry. The maximum permissible
exposurelevels are shown in Table 2 [10].

Table 2. Maximum Permissible Exposure Levels

Noise Level dB(A) Description
<74 Good Conditions
75 - 80 Tolerable Conditions
81 -84 Noisy Conditions
85-87 Very Noisy Conditions
>88 Intolerable Conditions

Table 2. shows the value of noise above 85 dB indicates that the situation is very noisy. Conditions
in enumeration station in the rubber industry as shown in Figure 2. shows that the noise value is above
100 dB. These values indicate an uncontrolled noise condition. Conditions uncontrolled noise can
interfere workers’ hearing.

Noise level equivalent in enumeration station can be described within noise contour map. Contour
noise on the production floor can be seen in Figure 3.
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Figure 3. Contour Noise Mapping
Figure 3 shows the mapping of contour noise at 6 point of sources of noise using software suffer
version 11. The mapping shows the picture of noise level in the rubber industry. Based on figure 3 can
be seen that the whole point of measurement (1, 2, 3, 4,5, and 6) being in the danger zone and
incontrollable condition of noise.

4. Conslusion

The conclusion obtained from the above results is the noise level in enumeration station in the rubber
industry on the sixth point of measurement has exceeded standards Manpower Minister Decree no.
261/Menkes/SK/I1/1998 of 85 dB and included in conditions wich noise levels are not controlled. The
noise level is sourced from prebreaker machine that works for 8 hours per day. Noise level in
enumeration station affected by the location close to prebreker machine. This study can be followed on
controlling the noise source to reducing the impact of noise.



1st Annual Applied Science and Engineering Conference IOP Publishing
IOP Conf. Series: Materials Science and Engineering 180 (2017) 012121  doi:10.1088/1757-899X/180/1/012121

Acknowledgments

This paper received financial assistance from the University of North Sumatra. Gratitude dedicate to
Maria Monica who helped collecting data for this paper. Authors also have a gratitude to colleagues
Lecturer in Industrial Engineering USU who has helped the preparation of this paper.

References
[1] Kryter KD; Impairment to hearing from exposure to noise. J Acoust Soc Am, 1973; 53:1211-
1234

[2] Bhagwat P H., and Meshram Pramod M 2013. Study of Noise Pollution During Ganesh Utsav
in Yavatmal City. International Journal of Pharmaceutical and Chemical Sciences Vol. 2 (1)
Jan-Mar 2013 496-499

[3] Garg S K and Garg R 2010 Environmental Engineering (Vol. II) - Sewage Disposal and Air
Pollution Engineering.Khanna Publishers.Page 835

[4] Ana P 2009 A Study Upon Occupational Noise Pollution Exposure at A Metallic Confections
PlantCarpathianJournal of Earth and Environmental Sciences October 2009 Vol. 4 No. 2 pp
65-74

[5] Atmaca E and Peker I and Altin A 2005 Industrial Noise and Its Effects on HumansPolish
Journal of Environmental Studies Vol. 14 No 6 pp 721-726

[6] Rajkumar M and Arpana D 2013 Assessment Of Indoor Noise Level In Some Factories Of
Industrial Areas Of Jammu,(J&k),India, International Journal of Engineering Research &
Technology (IJERT)Vol. 2 Issue 4 April — 2013 ISSN: 2278-0181

[7] Viki D and Umesh M and Sabbir K J 2014 Evaluation of Noise Pollution: A Case Study of
Udaipur, Tripura, Indialnternational Journal of Engineering Research & Technology (IJERT)
Vol. 3 Issue 8, August — 2014 ISSN: 2278-0181 pp 154-161

[8] Mihir K D, Bishu K, Rahul L, and Rajib P 2014 A Comparative Study of Ambient Noise Level
During Diwali Festival in Agartala City, Tripura, Indialnternational Journal of Engineering
Research & Technology (IJERT) Vol. 3 Issue 9, September— 2014 ISSN: 2278-0181 pp 501-
506

[91] J Sudhakar and J Hari 2012 A Statistical Novel Approach for Image Correction & Noise
Reduction Using Fuzzy LogicIlndialnternational Journal of Engineering Research &
Technology (IJERT) Vol. 1 Issue 8 October — 2012 ISSN: 2278-0181 pp 1-8

[10] Laios L Giannakourou-Sioutari, M 2003 Modern Ergonomy.Papasotiriou eds Athens

[11] Ashok J and Sunil K K 2015 Assesment of noise levels in the operation theatre of an industrial
hospital hospital observational study SAS J. Surg, Volume-1 Issue-2 July-August 2015 pp
47-49.

[12] Harris Cyril M Ph. D 1998 Handbook of Noise Control Columbia University

[13] Ingard U 2010 Noise Reduction Analysis Massachusetts Jones and Bartlett Publishers

[14] J I Consul et al 2014 Analysis of noise level from different sawmills and its evironmental
effects in yenagoa metropolis Jurnal Vol 2 No 6 Wilberforce Island Nigeria.

[15] Mahnaz Saremi 2008 Combined Effect of Noise and Shift Work on Fatigue as a Function of
Age. France 2008

[16] Petrovic. Z et al 2012 Design Of Noise Protection Of Industrial Plants University Of
Kragujevag: Serbia



