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The Noise Reduction Effect by the Enclosure of Gas Turbines
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SSFERAAN Boundary element method (Z7|2A ), Ray-acoustics (Z=28F7|9)

A gas turbine is the main equipment used in a combined heat and power plant. It generates a high sound pressure noise
level. To reduce the noise level, an enclosure is installed around the turbine. The sound insulation performance of the
enclosure affects the amount of external noise reduction. In this study, a sound transmission loss analysis is performed
using the boundary element method to predict sound insulation performance according to the numbers and shapes of the
supporter. Radiated noise analysis is also performed for the main external points of the enclosure using ray-acoustics. The
results of these analyses are presented and a design plan is proposed that reduces the sound pressure noise level of the

enclosure.
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1. M2
NOMENCLATURE
£

p = Sound pressure

¢ = Sound velocity

P; = Incident sound power

1 = Sound intensity

S = Area of surface

6 = Incidence angle

Pp = Transmitted sound power
TL = Sound transmission loss
R = Reflection coefficient

o = Frequency

7, = Normal impedance

p = Density

a = Sound absorbing coefficient
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Fig. 1 Noise measurement points of an enclosure (Top view)
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Fig. 2 Result of the noise measurement at the point 2
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Fig. 3 Result of the noise measurement at the point A

Table 1 Result of the noise measurement

Sound pressure level (dBA)

Point

1,250 Hz 2,500 Hz Total
1 85.1 85.1 92.1
2 83.9 84.1 90.9
3 85.4 84.9 91.5
4 83.1 84.6 90.1
5 84.7 875 93.8
6 85.0 85.6 93.6
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Fig. 4 Cross section of the enclosure panel

Table 2 Specifications of the SS400 carbon steel

Density 7,850 kg/m’
Young’s modulus 200 GPa
Poisson’s ratio 0.3
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Fig. 5 Boundary conditions for the sound transmission loss analysis
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Fig. 6 The sound transmission loss of the standard type

FoAYS AT G aFo] T = gl S (Baffle)

FAROR WA PFQ HRI Aol A Zfute]
A5/d5 = oty fl8f 71 BAtel tieh S oA S
S5l o, 14 Axl= Fig. 61} 7] 1/3 octave band, dBZ
Uetsic.

715 Aol oigt SRFmaEAEA] A3} 500 HzolA 2,000 Hz
Ko] Gelol SFETEA Zho] WA YRt AL Ble 4
o*c} ol Awa} A5 AuolA R 280] 7] 1250 Hz
ofo]l ]3| 2,500 Hz ojo] Ago] 2 whale] o3t £ge] 2
Sl 1250 Hz 435} 2500z Gelol A AT Ak A2
2 0]1;}_
wheb Ajsete] AgA7 AEHE Rol7] el the 2
4 3l o %ﬁﬁm—é@ ol 2 Uelt 12501z el

7]£ FArel Agdtat vlwste] x2A5-S FIAFI7] Sl
aid Aot el Atelofl AAHE A5kl 2 A|tho]
AR A of AR oz dAsiiict.




290/ April 2017

Table 3 The sound transmission loss

Sound transmission loss (dB)

Shapes of support C-Type I-Type Z-Type
Standard
Numbers of support 2 4 6 2 4 6 2 4 6
1,250 Hz 15.8 19.3 22.1 23.5 19.8 22.3 23.8 19.3 23.5 22.5
2,500 Hz 334 32.6 30.2 335 314 324 32.0 31.0 32.0 31.0
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Table 4 Result of noise analysis at the point 2

Sound pressure level (dBA)

Shape of support C-Type I-Type Z-Type
Standard
Number of support 2 4 2 4 6 2 4 6
1,250 Hz 81.6 79.7 79.1 78.7 79.4 79.0 78.7 79.5 78.9 79.0
2,500 Hz 80.4 80.5 80.8 80.2 80.6 80.5 80.4 80.6 80.5 80.8
Total 86.5 84.8 84.7 84.4 84.8 84.6 84.5 85.0 84.6 84.8
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