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THE EFFECT OF USING MULTI LAYER MATERIAL
ON DIESEL ENGINE SOUND ABSORBER CASE

Shahrin Febrian’, Ayom Buwono?!, Muswar Muslim?!, M. Danil Arifin!, Aldyn Clinton
p.O!

Marine Technology Faculty — Ship System Engineering Majors, University of Darma
Persada, Jakarta

*Koresponden : shahrin_febrian@ftk.unsada.ac.id

ABSTRACT

Indonesia as a maritime and archipelagic country, makes ships the only option for
people to travel outside their territory to meet their daily needs. Ship routes that operate
are usually from morning to evening with an average sailing time of 2-3 hours each way
where these ships are generally small in size so that the engine and passengers seem to
be in the same room. As a result, like it or not, the noise generated by engine noise cannot
be avoided and the noise that arises will certainly greatly affect people's health if this-noise
exceeds a predetermined threshold value if it occurs continuously for a long time. The
threshold value (NAV) of noise (caused by engine noise etc.) has been determined by local
standards, namely the Regulation of the Minister of Manpower and Transmigration Number
PER.13/MEN/X/2011 concerning Threshold Values for Physical and Chemical Factors in
the Workplace and The Indonesian National Standard (SNI 16-7063-2004) concerning the
Threshold Value of Noise and IMO Resolution of 85 decibel A (dBA). Based on the
provisions above, an experiment was carried out to make Diesel engine casing from
Plywood and Polyurethane and Glasswool capable of meeting the standards with an
average total noise reduction of 5.5 dBA from before but an average temperature increases
of 2.3°C.
Keywords: Threshold Value, Casing, Noise, Polyurethane, Glasswool

1. INTRODUCTION

The threshold value of noise (mostly caused by engine noise) has been determined
by local standard, namely the Regulation of the Minister of Manpower & Transmigration
Number PER.13/MEN/X/2011 concerning Threshold Values for Physical & Chemical
Factors in the Workplace and The Indonesian National Standard (SNI 16-7063-2004)
concerning the Threshold Value of Noise is 85 decibel A (dBA). Meanwhile, from
international standard, namely IMO Resolution MSC.337(91) for ships that have a weight
of 1,600 to 10,000 GT exceed 10,000 GT then the limit is 110 dBA, but due to size of the
engine used on the small ship is equivalent to a Diesel engine in the Lab, so the number is
adjusted to 85 dBA.

Polyurethane (PU) is a polymeric material which is produced from a mixture of 2
types of chemicals namely Polyol and Isocyanate so that a reaction occurs and forms foam.
The function of PU is as temperature insulation material but also functioned as sound
absorbing material.

Glasswool is an insulating material made of fiberglass fibers that goes through a
certain process so that it has a texture like wool/fleece. The function of glasswool is to
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reduce the sound intensity of the resonance panel that reaches the ear. The working
principle is to change the energy of motion (vibration) into heat energy due to the collision
of molecules in the sound absorbing field. Sound absorbing materials are generally soft
and porous materials such as foam, glasswool, rockwool and the like.

2. METHODOLOGY
These are several condition that must be implemented in order to meet the
standard:
1. Measurement is conducted at range of 1 - 3 meters from noise source (machine).
2. Measurement height is between 1.2 - 1.6 meters from surface.
3. Measurement interval is 60 secs with the final measurement being the 5th
minute.

In addition, measurement conditions are specified to facilitate analysis as follows:
- 1% Condition: noise source is not present (the engine is not operating)
- 2" Condition: the engine is operating without damper case
- 3" Condition 3: the engine is operating with damper case
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3. ANALYSIS
Measurement results can be found on tables below:
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Table 1. Measurement at a distance of 1 meter (dBA)

Condition | 15t Minute 2nd 39 Minute | 4" Minute | 5" Minute | Average
Minute
1 42.1 45.1 44.8 50.9 50.6 46.7
2 95.7 95.4 95.1 94.6 94.5 95.1
3 79.8 81.7 814 83.2 82.9 81.8
100.0
95.0
900
<
o
= 850
% . B Condition 2
= 80.0 H Conidtion 3
75.0 I
70.0
1 2 3 4 5
Minute
Pic 1. Noise Measurement at a Distance of 1 Meter
Table 2. Measurement at a distance of 2 meter (dBA)
Condition | 1%t Minute 2nd 39 Minute | 4" Minute | 5" Minute | Average
Minute
1 50.3 50.0 49.8 49.5 54.2 50.8
2 93.7 93.4 93.8 92.8 92.5 93.2
3 82.6 82.3 82.2 83.5 83.2 82.8
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5

H Condition 2

B Condition 3

Pic 2. Noise Measurement at a Distance of 2 Meter

Table 3. Measurement at a distance of 3 meter (dBA)

Condition

15t Minute

2nd
Minute

39 Minute

4" Minute

5t Minute | Average

[EE

59.6

55.3

55.0

54.8

54.5

55.8

N

91.8

91.5

91.3

91.0

90.7

91.3

76.5

76.3

76.8

76.7

76.7

76.6

Noise (dBA)

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0 || |‘ || ||
1 2 3 4

Minute

5

H Condition 2

H Condition 3

Pic 3. Noise Measurement at a Distance of 3 Meter
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Table 4. Diesel Engine Operating Temperature Measurement
Condition | 15t Minute 2nd 39 Minute | 4" Minute | 5" Minute | Average
Minute
2 33.0 35.1 36.8 38.8 40.3 36.8
3 34.0 37.5 38.1 39.5 41.4 38.1
45.0
40.0
35.0
30.0
<
S 250
% 20.0 m Condition 2
= 15.0 H Condition 3
10.0
5.0
0.0
1 2 3 4 5
Minute

Pic 3.4 Diesel Engine Operating Temperature Measurement Chart

At a distance of 1 meter where condition 2 (the engine is running without a casing)
it can be seen that the average difference with condition 3 (the casing is installed when the
engine is running) is 13.3 dBA, while at 2 meters distance, difference is 10.5 dBA and at 3
M distance difference is 14.7 dBA so that the total average noise reduction as a whole is
12.83 dBA. The anomaly of the measurement at a distance of 2 M is caused by the
presence of external sound intervention so that the increase in the absorption rate does not
run linearly while the difference in operating temperature of the Diesel engine only
increases by 1.3 °C so it is not significant enough

4. CONCLUSION

From the experiments carried out, it can be seen that there is a decrease in the
average noise level as a whole to meet the applicable standards (IMO, SNI and MENAKER
Regulations) namely 85 dBA so that in the future Polyurethane material can be used as an
alternative sound absorber in Diesel engines of small passenger ships .
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