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ABSTRACT 

 

Noise in the engine room of a ship is a significant problem that can affect the health and comfort of crew members. This 

study aimed to evaluate the potential of tofu dregs as a sound insulation material in the form of a composite of carbon 

black and talak duco. The research method included making composite specimens with variations in composition, 

followed by testing the sound absorption coefficient using the impedance tube method. The results showed that the 

specimen with 30% tofu dregs, 45% carbon black, and 25% talak duco produced the highest sound absorption coefficient 

of 0.24. These findings show that tofu dregs have potential as an environmentally friendly and economical sound 

insulation material and can be used to reduce noise in ship engine rooms. This study contributes to the development of 

natural fiber-based insulation materials in the maritime industry. 
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1. Introduction 

The use of natural fibers as insulation materials has 

been widely researched because they are 

environmentally friendly and effective in reducing noise. 

Sound insulation is an important aspect for reducing the 

impact of noise in various environments, including ships. 

High noise levels not only disturb the comfort of crew 

members but can also have a negative impact on their 

health and productivity. Therefore, it is crucial to develop 

effective and sustainable insulation materials is very 

important. Traditional insulation materials such as 

rockwool and glasswool are often used, but there is an 

increasing interest in natural materials such as bagasse, 

coconut fiber, and banana fiber, which have been shown 

to be effective in dampening sound [1][2][3]. 

Tofu pulp, a waste from the tofu manufacturing 

industry, is a natural fiber that has not been widely used 

as a sound insulation material. Tofu dregs contain fibers 

that have the potential to be used as sound absorbers. 

Previous research has shown that tofu dregs have a high 

sound absorption coefficient, with a sound absorption 

value of 0.99 at a frequency of 8000 Hz [4][5]. This 

indicates that tofu dregs can significantly contribute to 

noise reduction. 

In the maritime industry, noise in ship engine rooms 

is one of the main sources of noise pollution that must be 

addressed. Workplace noise standards, as stipulated by 

the SNI and national regulations, set the noise limit at 85 

dBA for work environments. In some cases, noise in a 

ship's engine room can exceed this limit, and thus, 

effective insulation materials are needed to reduce the 

sound intensity [6]. By utilizing abundant and 

underutilized tofu waste, we hope to provide a 

sustainable and economical sound-insulation solution.  

This research focuses on creating a composite based 

on tofu dregs fiber combined with carbon black and Talak 

duco. The aim was to evaluate the effectiveness of this 

composite in reducing the sound in ship engine rooms. 

With this approach, it is hoped that insulation materials 

can be found that are not only effective, but also 

environmentally friendly and have affordable production 

costs. The results of this study can contribute to the 

development of natural fiber-based insulation materials 

in the shipping industry. 

 

2. Method 

Material 

The main materials used in this study were tofu 

dregs, carbon black, and Talak duco. The choice of the 

composite material composition was carried out 

considering the need to effectively dampen sound. This 

composition was designed to optimize the sound 

absorption coefficient with test object size specifications 

according to the ASTM E1050 standard, namely, a 
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cylindrical shape with a diameter of 85 mm and a 

thickness of 20 mm.  Table 1 shows the variations in the 

specimens used in this study. 

 

Table 1. Variations in Specimen Composition 

Specimen 
 

Tofu 

Dregs (%) 

Black 

Carbon 

(%) 

Talak 

Duco (%) 

A 45 30 25 

B 30 45 25 

C 45 30 25 

D 30 45 25 

 

Research Procedures 

The research process was conducted through several 

stages, including material preparation, specimen 

preparation, and testing of the sound absorption 

coefficient. 

a. Material Preparation 

The tofu dregs were dried and then ground to obtain 

the appropriate texture. Carbon black and Talak duco 

were weighed according to the composition specified in 

Table 1. All the ingredients were mixed until they were 

homogeneous to form a composite mixture. 

b. Specimen Making 

The composite mixture was placed in a cylindrical 

mold and pressed to ensure compactness of the material. 

The specimen was then dried at room temperature until 

it reached a sufficient strength for testing.  

c. Sound Absorption Coefficient Testing 

Tests were performed using impedance tubes 

according to ASTM E1050 standards. The acoustic tube 

was divided into two parts, and the specimen was placed 

at one end of the tube [7][8]. Sound waves were 

generated and directed towards the specimen, and 

measurements were performed using a sound level meter. 

The sound intensities before and after passing through 

the specimen were recorded to calculate the sound 

absorption coefficient. 

 

 
Figure 1. Assembly of experimental equipment  

 

A research flow diagram showing the stages from 

material preparation to testing is shown in Figure 2. 

 
Figure 2. Flow Chart Research 

 

With this method, it is expected that accurate data 

can be obtained regarding the ability of the tofu dregs 

composite to reduce sound, which can then be applied to 

ship engine rooms to reduce noise. 

 

3. Results and Discussion 

Specimen Making Results 

Composite specimens made according to Table 1 are 

shown in Figure 4. 
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                         (c)                                (d)                  

Figure 3. Results of making test objects with a 

composition ratio between black carbon tofu dregs and 

duco talack (a) 45:30:25 (b) 30:45:25 (c) 45:30:25 (d) 

30:45 :25 

 

Noise testing was performed in accordance with the 

ASTM E1050 standards. The test was performed in an 

echo-free room on the test material. These data were used 

as a reference for the noise levels in the engine room of 

the KM Pandelangan ship. KM Pandelangan is a type of 

traditional fishing boat used to catch fish in Branta, 

Pamekasan. 

 

Table 2. Noise data at KM. Pandelangan 

No Testing Point Noice (Dba) 

1 Ujung Buritan 94,2 

2 Starboard 93,7 

3 Portside 92,6 

4 Kamar Mesin 101 

5 Depan Kamar Mesin 99,2 

6 Ujung Haluan 80,7 

 

The data above are divided into several ranges of 

sound sources, as shown in Table 3. 

 

Table 3. Range of Sound Sources 

Range of Sound Sources (Dba) 

Testing 1 Testing 2 Testing 3 

70 - 80 81 - 90 91 - 100 

 

The noise test was performed in accordance with the 

ASTM E1050 standard. This test is carried out in an 

echo-free room on the test material. 

Composite specimens were prepared from tofu 

dregs, black carbon, and talak duco according to the 

composition variations listed in Table 1. These 

specimens were tested to determine the sound absorption 

coefficient, and the results are listed in Table 4. 

 

Table 4. Sound Absorption Coefficient of Each 

Specimen 

Spesimen Sound Absorption Coefficient (α) 

A 0,18 

B 0,19 

C 0,20 

D 0,24 

 

 

Analysis of Test Results 

Tests were performed in an echo-free chamber using 

the ASTM E1050 standard impedance tube method. The 

test results show that specimen D, with a composition of 

30% tofu dregs, 45% carbon black, and 25% talak duco, 

had the highest sound absorption coefficient of α = 0.24. 

This shows that the addition of the talak duco 

significantly increased its sound absorption ability. 

 

Discussion 

This research shows that Specimen D, with the 

highest sound absorption coefficient of α = 0.24, is 

superior to previous research using similar materials. For 

example, Arliando (2015) found that tofu dregs have a 

high ability to absorb sound, with an absorption 

coefficient reaching 0.99 at a frequency of 8000 Hz [6]. 

Although the absorption coefficient obtained in this 

study is lower, this is expected due to the different testing 

frequencies and the specific application in ship engine 

rooms operating in the lower frequency range  

In addition, research has used palm frond fiber 

composites, which achieved a sound absorption 

coefficient of 0.15 at certain frequencies [6]. Our 

research results show that tofu-dreg-based composites 

are more effective in absorbing sound at low to medium 

frequencies than palm frond fiber materials. This shows 

that tofu-dreg-based materials are a better alternative for 

sound insulation applications in maritime environments, 

especially in ship engine rooms that require materials 

with higher absorption capabilities. 

This difference can be caused by variations in the 

structure and density of the material [9][10][11], as well 

as the influence of additional materials, such as carbon 

black and talak duco, used in this study. This combination 

not only increases the density of the material but also 

affects the material's ability to absorb sound energy and 

convert it into heat, which is the main purpose of sound 

insulation materials. 

 

Practical Implications 

With the highest sound absorption coefficient 

achieved for specimen D, the application of this 

composite in ship engine rooms can significantly reduce 

noise and meet the applicable noise standards. The use of 

tofu dregs waste also offers environmental and economic 

benefits, thus supporting sustainable industrial practices. 

The results of this research show promising potential for 

the development of natural fiber-based insulation 

materials, especially in the maritime industry, where 

noise is a major problem. 

 

4. Conclusion 

This research shows that tofu dregs, as waste from 

the tofu manufacturing industry, have great potential as a 

sound insulation material when combined with carbon 

black and talak duco. The test results showed that a 
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composite with a composition of 30% tofu dregs, 45% 

carbon black, and 25% talak duco produced the highest 

sound absorption coefficient of 0.24, which was quite 

effective in reducing noise in the ship's engine room. By 

utilizing tofu dregs, this research not only provides 

solutions to noise problems faced in the shipping 

environment but also supports efforts to reduce waste and 

use environmentally friendly materials. These findings 

are expected to make an important contribution to the 

development of natural fiber-based insulation materials 

and to encourage innovation in the maritime industry. 

 

Reference 

[1] Maharsi, A., Hidayat, D., Gedalya, V., & Noviandri, P. 

(2019, November). Pelepah pisang sebagai alternatif 

material dalam mengurangi suara. In SMART: Seminar on 

Architecture Research and Technology (Vol. 4, No. 1, pp. 

31-40). 

[2] Permata, T., Hikmawati, D., & Ilmah, A. M. (2020). 

Utilization of bagasse and sawdust as bio-based insulation 

on the walls of the ship’s accommodation ceiling. Ecology, 

Environment and Conservation, 26, S135-S139. 

[3] Khotimah, K., Susilawati, S., & Soeprianto, H. (2014). 

Komposit serat batang pisang (SBP) epoksi sebagai bahan 

penyerap bunyi. Natural B, 2(4), 322-326. 

[4] Rizal, A., Elvaswer, E., & Fitri, Y. (2015). Karakteristik 

Absorbsi Dan Impedansi Material Akustik Serat Alam 

Ampas Tahu (Glycine Max) Menggunakan Metode 

Tabung. JURNAL ILMU FISIKA, 7(1), 14-18. 

[5] Agustiarini, V., Fitri, S. P., & Baheramsyah, A. (2023). 

Desain Struktur Dinding Palka Kapal Ikan Dengan 

Lapisan Insulasi Berbahan Sabut Kelapa. Jurnal Teknik 

ITS, 12(1), G21-G27. 

[6] Pratiwi, P., & Yanto, A. (2023). Characterization of Sound 

Absorption Coefficient and Acoustic Impedance of Palm 

Frond Fiber Composites with Pine Resin on Various 

Composition Variations. Jurnal Teknik Mesin, 13(1), 6-12. 

[7] Shahrin, F. (2014, March). PENGGUNAAN CASING 

SEBAGAI PEREDAM SUARA PADA MESIN DIESEL. 

In Prosiding Seminar Hasil Penelitian Semester Ganjil 

2013/2014 (No. 1, pp. 309-318). Unsada. 

[8] Lim, Z. Y., Putra, A., Nor, M. J. M., & Yaakob, M. Y. 

(2018). Sound absorption performance of natural kenaf 

fibres. Applied Acoustics, 130, 107-114. 

[9] Sunardi, S., Fawaid, M., & Noor, M. F. R. (2015). Variasi 

campuran fly ash batubara untuk material 

komposit. FLYWHEEL: Jurnal Teknik Mesin 

Untirta, 2(1). 

[10] Budihartono, S. (2012). Pengaruh Pressureleses Sintering 

Komposit Al-Kaolin Terhadap Densitas, Kekerasan Dan 

Struktur Mikro. Traksi, 12(1). 

[11] Chasanah, U., Febriani, S. D. A., & Minarto, E. (2021). 

Pendugaan Struktur Bawah Permukaan Gunung Merapi 

Berdasarkan Analisis Data Anomali Medan Gravitasi 

Citra Satelit. Jurnal Fisika Flux: Jurnal Ilmiah Fisika 

FMIPA Universitas Lambung Mangkurat, 18(1), 25-34. 

https://issn.brin.go.id/terbit/detail/20220824301616052

