568 B 1M B o X @ K F F R Vol. 56 No. 1
20224F 1 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jan. 2022

B B B R X S B B G 1R 1% - 4R AT R I RY S i

fRgkEE", BREM', TRIE', PMBEE', M, HE T
(L. A AR AT 98 B0 oo JS 0 91R 2h e B S 9236, 430064, I
VU238 30 R F WU ZE A 5 B 5 ¥R 3 B K S S8 %, 710049, P40

WE. AR EREIRAABED ZANBHRE L IEEBALERWAAREYm, 22T ML
MBBEFARRFPHE BANG AR NBLERARFFEREG AL RETATESE
K6 E I F R AR A A RN T Fﬁﬂﬁﬁlké”#fr;?’i\m NG AR RS
frid-fa ey BB A LR T EB R ER S P L ﬁ-z@b kW HmAE, HHEREKA. 5
T B B W AE 6 B S5 AR b, B 3 B T 4R B AR IR M 94.9 dB,#E M4 T & 33 dB, Ak 1k
= 18 T4 & 28.5 dB. #atsz,ﬁmﬂéﬁ”‘ﬁ%ﬁo% W& e II3H T 10 dB, 8 AL T 47
#1.5dB, AR RA.EBWETARSSBERZARINRENERZLR, RRaGEREH
AAMEBWBEPERZAA L ER R BEOFRWH S THFR, FRI O ETRBH RS
R, it o ER LGB TR S AR AR &R,
KR ARFERWA R EBEME
RESES. TB535 THkRERL: A
DOI: 10.7652/xjtuxb202201009 XEHS : 0253-987X(2022)01-0079-06

OSID 15

Effects of Pipe Fittings on the Acoustic Transfer-Radiation
Characteristic through Pipelines

ZHONG Jize', QIU Changlin', SHEN Du', SUN Qibin', DU Kun', XU Zili*
(1. National Key Laboratory on Ship Vibration & Noise, China Ship Development and Design Center, Wuhan 430064, China;
2. State Key Laboratory for Strength and Vibration of Mechanical Structures,
Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To control the radiation noise at the open end of pipe for a seawater cooling system, a
simplified numerical model is established for the acoustic transfer-radiation of hydrodynamic noise
throughout pipelines in the seawater cooling system in consideration of elasticity of pipe and pipe
fittings. From the perspective of hydrodynamic noise transmission loss through pipes and pipe
fittings, an evaluation methodology for the acoustic transfer-radiation characteristic through
pipelines is proposed based on the total acoustic transmission loss. The total acoustic
transmission loss of a pipe system with different pipe fittings is calculated using a commercial
software of computational acoustics, and the effect of pipe fittings on acoustic transfer-radiation
characteristic is revealed. Computation results show that the total transmission loss is increased
by about 94. 9 dB by the heat exchanger, 33 dB by the flexible tube, and 28.5 dB by the stop
check valve, compared with a straight pipe. However, the increment of total transmission loss is

below 10 dB by colander, elbow and adapter bonnet, and is only 1. 5 dB by butterfly valve. It can
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be concluded that pipe fittings tend to promote the total transmission loss. Outlet pipe of an

actual cooling system usually contains a heat exchanger and more fittings than the inlet pipe,

however, the radiation noise of the system in the inlet pipe is not properly controlled. So it is

suggested that more pipe fittings be mounted into the inlet pipe to control the radiation noise.

Keywords: hydrodynamic noise; pipe fittings; radiation noise; total acoustic transmission loss
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Fig. 1 Total acoustic transmission loss curves of DN75 steel

pipe
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with a stop check valve
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Fig. 6 Inner structure of the stop check valve
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225 A7 Ml N R 7 1% & A R E T 3T R
KA TR AR B . Bk 1k 1] 4% 38 451 % 1Y
XF A& 8 i .

L 1k [l 22 G AR 2 GE N R0 SRR 0 e AR

80

A1k ok (8] I 4% 3 157 R/ dB
s & 8

[=1

I
3
(=}

200 400 600 800 1000
W%/ Hz
B8 Ak ik Il i 4% 388 5 2% 1 %) L

Fig. 8 Transmission loss comparison of stop check valve

o




81

Tl A6 < A I R X A I 2R 0 P AR 2 - AR A 1) 5 ) 83

8 00 1 32 48 % 55 B I 3 2% AR A4 A 38 R A7 AR AR
K 2 - fe K23 30 dB. & [ B 1 00 3k 1) 4 A
PURANBEEL M T RGEH P Al

X B A AR G T AR G A B R 10 Hz~ 1
kHz B3t B B A% 388 451 1 52 R DL 26 1, m] DL 8 A% 3 43t
KL TH e R A SR AR ik 94. 9 dB; H 2 He
AR 33 dBVBUR LMY 28. 5 dBLAHILZ T, U
i IEARAE VB S B RN R ) e T L 22
A IS R X A 3 451 2% il 2R AR R I B ] 9 i
A1 EB WA 10 Hz~1 kHz & 453 3 %

9% v

Table 1 Effect of pipe fittings on total acoustic transmission

loss in 10 Hz~1 kHz band
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