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63920141: MAJOR: OCCUPATIONAL HEALTH AND SAFETY; M.Sc.
(OCCUPATIONAL HEALTH AND SAFETY)
KEYWORDS: SOUND ABSORBING MATERIAL/ CONE CRUSHER MACHINE/

STONE CRUSHING PLANT

TEERAPON SUKKAVATANASINIT : THE EFFECTIVENESS OF SOUND
ABSORBING MATERIAL IN REDUCING NOISE LEVEL FROM THE CONE CRUSHER IN
A STONE CRUSHING PLANT, CHONBURI PROVINCE. ADVISORY COMMITTEE:

TEERAYUT SA-NGIAMSAK, Ph.D. SRIRAT LORMPHONGS, Ph.D. 2025.

Noise from the Cone Crusher in a stone crushing plant affects the health of workers
and causes inconvenience to nearby communities. Reducing noise using sound-absorbing
materials is therefore an essential solution. This study aimed to design and select effective noise-
reducing materials, compare noise levels before and after material installation, and reduce noise
levels to meet the required standards. The study tested three types of materials: rice husk foam
panels, foam panels, and foam panels overlaid with rice husk foam, across a frequency range of
88,000 Hz at distances of 1, 3, 5, and 7 meters. The results showed that rice husk foam panels
reduced noise levels between 2.76-5.37 dB (A), performing best in the low to mid-frequency
range (8-500 Hz). Foam panels reduced noise levels by 2.97 dB (A) at 1 meter, suitable for mid
to high frequencies (250-8,000 Hz). Foam panels overlaid with rice husk foam achieved the
highest noise reduction levels between 2.26-9.87 dB (A), effective across all frequencies and
achieving a maximum noise reduction of 9.87 dB (A) at close range, with a statistical significance
level of 0.05. Recommendations should focus on developing and testing alternative sound
absorbing materials, such as recycled or other natural materials, expanding studies to other types
of factories, and assessing long-term cost-effectiveness to enhance sustainability and broader

applicability.
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E NSCHISETIS 1702¢
TISTR CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0422 MTC No. EEL. BP.  126/0366
CALIBRATION CERTIFICATE
Submitted by : Faculty of Public Health, Burapha University
| |
Address : 169 T.Seansuk. A.Mueng, Chonburi 20131, |
Calibrated at : Electrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated :

Description : Precision Acoustic Calibrator
Manufacturer : Larson Davis

Model : CAL200

Serial No. 10818

Ambient Environment

Temperature :(23+3)°C

Relative Humidity ~ : (50 £ 15) %

Ambient Pressure  : (101.325 + 1.500) kPa

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037. |

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 30 Mar. 2023

Date of Calibration : 31 Mar. 2023

13&

The results relate only to the items tested/calibrated or value assigned
Advertising the Report/Centificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Arnphoe Khlong L uang,
Changwat Pathumthani 12120, [hailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.orth

Office/Laboratory

500 1€, Banepoo Industrial Estate, Sukhumvit Road,
Arnphoe Muang, Chanewat Samutprakan 10280, Thailand
Tel (66) 0 2323 1672 80 ext. 115, 116

Fax (66) 0 2323 9165

L mail : mtcatistr.orth

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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7<TISTR

NSC-TISI-TIS 17028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TEC HNOLOGICAL RESEARCH (TISTR)

) 21-66/042
Request No. 1-66/0422 MTC No. EEL. BP.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

126/0366

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer4180 93.80 -0.20 +0.10 +0.40 dB

2. Frequency

Standard Microphone

Mecasured Frequency

Deviated value | Uncertainty

Tolerance limit

Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer4180 1000.0 0.0 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer4180 1.30 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.26 dB from manual.

2/1‘

Date of Calibration : 31 Mar. 2023

The results relate only to the items tested/calibrated or value assigned
IC f, 2 am the eavernor of TISTI
rising the Peport/Certificate anc publicity of the results except in full are prohibited unless written permission is cbtained from the governor of TiS

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
2500, % Tarr bon Knlone mrelusne. 560 17, Banenoo Industrial Estat 196 Phahonyothin Road, Chatuchak, Bangkak 10500
it Pa A Thailand
))& 3000 T 21-30 ext. 5219, 5225, 5217
eI B o
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e _FTETH RN
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH aste)
| Request No. 21-66/0422 MTC No. EEL. BP. 126/0366
\‘ Nominal Output of Unit Under Test = 114 dB re 201tPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
[N il S
1/2 inch Bruel&Kjaer 4180 113.79 -0.21 +0.10 +0.40 dB
| 2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
\ Type (H2) (H2) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.0 0.0
3. Total Distortion
i Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 0.39 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

lume correction was included at level of 0.26 dB from manual.

3. The microphone vo

Calibrated by :
O

(Mr.Weerachai Deechaiyae)

Industrial Metrology and Testing Service Centre

Date of Issue ;3 Apr. 2023 Ref : 2011266033001288003
End of Certificate 313

| Date of Calibration : 31 Mar. 2023

| . , [ -

The results relate only to the items tested/calibrated or value assigned.

| Advertising the Report/Certificate 1 ici
thie Repor/te i g and publicity of the resillla except in full are prohibited unless written permission Is obtained from the governor of TISTR |
e e - FM.BL.MTC.002 Rev.4
Bt b v ) ) ce/Laboratory Office
Crangist ‘:alhumzhan? 1:?;‘;[‘“2 ;]Oetl v(l;mg Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
2120, Thailan Amphoe Muane, Changwat Samutprakan 10280, Thailand  Thailand ' .
Tel. (66) 0 232 2
} 0 /545 1672:80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
ax. (66) 0 2323 9165 Fax. (66) 0 2579 8592 '

3l : rumpatast
rumpaiatistr.or.th Website:www. tistr.or.th E-mail : mtcetistr.or.th
g .or. E-mail : sumalee@tistr.or.th
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