F41% %44 A0 X F F R (8 K H P RKR) Vol.41,No. 4
2020 % 4 A Journal of Northeastern University ( Natural Science) Apr. 2020

doi: 10. 12068/j. issn. 1005 —3026.2020. 04. 023
AN B AR T A FL AR BY T A A S

oA XAEZEY, 2 &
(1. B2 ESUNM2EBE, EIK 400045; 2. BRI A SHBEARBE W HESTEE, XK 400045,
3. B R GRS, W RER 610041)

i B R WAL ITFLIBAR B 25 H0 W A8 e R s R B R sl S M 7 A s i), 0 75 5 P R L TR
B R A 1R A5 T8 1 i FLAR LTS [m] A [R5 AL AR B & B R S FLARIEAT T R 8 A s R4l
W, I 5 AL T A IR LR M R 25 5 A INZE L. S5 R . 7 T 1 A B A AR A B AT it R
ALK BB 2% 35, 45 [RIRE T FL TR BR 04 [ 19 45 1) PR R I R AH 25 12, 6 KPa, ELIZZ A5 T8 I 5 76 2 550 v Rl
PN %) IO A R N 7 e 38 I Jd v 1 At 3 R 5 5 B TR 19 T AL AR (8 P I A SRy i e /N T 0 A B8R T, a2
R A BOZAS I R P TR GdR /N,

X 8 . WAL R AT BRI S YR UE T AR 2R

FESES. TL 353 XEARERS . A XEHS: 1005 -3026(2020)04 - 0587 - 07

Throttling and Acoustic Characteristics of Throttling Orificeplate
with Different Configurations

XIE Hui'?, GE Xi-yun'?, LIU Jian®, LIU Shuai’

(1. Faculty of Architecture and Urban Planning, Chongging University, Chongqing 400045, China; 2. Key
Laboratory of New Technology for Construction of Cities in Mountain Area, Ministry of Education, Chongqing
University, Chongqing 400045, China; 3. Science and Technology on Reactor System Design Technology
Laboratory, Chengdu 610041, China. Corresponding author; XIE Hui, E-mail; xh@ cqu. edu. cn)

Abstract: In order to explore the effect of hole shape and the structure of the throtting orificeplate
on the pressure drop of pipelines and the noise generated by the vibration of the pipeline, the
vibration and sound pressure level of four different throtting orificeplate in an anechoic chamber
were studied. The mechanism of throtting orificeplate with different configurations were analyzed
by numerical simulation. The results show that the mechanical energy loss of flow in throttle pipe
with square hole shape is the largest, whose pressure drop is 12. 6 kPa bigger than that in the pipe
with circular hole shape and the same opening. The stress amplitude and the sound pressure level
of that pipe are both obviously higher than that of other three pipes. The throttling orificeplate with
stepped hole can effectively raises the local minimum pressure of the fluid in the pipe and reduces
the occurrence of cavitation, so the radiated sound pressure level of the pipe is the smallest.

Key words: throttling orificeplate; experimental analysis; theoretical calculation method and
validation ; throttling characteristic; acoustic characteristic
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Fig. 1 Orificeplates in different pipe
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Table 1 Geometry parameters of orificeplates
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Fig. 2 Measuring points of the pipe device
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Table 2 Pressure drop and flow velocity test results of
pipes under different working conditions

- T AKHAET AiRE# ik
A 95 kPa kPa L-min "'
T 1-1 183.0 163.3 37.0
1-2 158.0 139.9 34.0
1-3 133.0 114.3 32.0
1-4  108.0 91.9 29.0
1-5 83.0 65.6 26.0
HiH2 2-1 108.0 5.4 57.0
2-2 83.0 4.5 52.0
i3 3-1 183.0 176.7 14.4
3-2 158.0 152.0 14.0
3-3 133.0 128.3 12.0
3-4  108.0 104.0 11.0
3-5 83.0 79.3 10.0
HiE4 4-1 158.0 148.0 39.0
4-2 133.0 126.9 36.0
4-3 108.0 104. 4 31.0
4-4 83.0 74.6 27.0
HHS 5-1 158.0 153.4 13.1
5-2  133.0 128.7 11.7
5-3 108.0 104.0 10.3
5-4 83.0 79.3 9.3
T TS 2 AKEJGEE A E) 158 kPa, i H il 83 kPa F1 108

S A A I A 28 AR X K I B R B
AR TR (S5 X 2k S TE A Bl i
AR K Sk
2.2 RESH

AR AT S R 25 25 R R 1 ks, A
75 R BEIR BN, 7 A e W . AR YRR e 38 5 9
FLAR 37 50 mm Ab )W AE i 5t A A RE N g B s
AR AV R S W I FLAT BRI 9 8 BE ) Bk s ek A5
B, i Matlab X I #F 47 PR B 6 BE i AR e
(FFT) LUA5 2145 BE & 7 ik 2h B 3l A5 8., S 4 5
[RAEAR A 500 Hz, & 4 AR i e A
[F) T 9 A8 BE e JDk sl A A A 155 1O

M4 LA R A 88 1 0 AR I 2
1T 50,123, 8,150,250 Hz , HiZ4 8 0 S 764
A PR PR A 7 A% L B s LA 3 AR
M8 3 0y Ny A8 0 (H 24 p F 50 Hz M
150 Hz; %538 4 FIEIE 5 090 AR (35 £ B 4E
T 50,150,250 Hz. H U6 AT UL, AH b T IRDE 55 91 £L
M, T3 T LR AR 12 47 3 2 v 7 AR A IR 3l 5 )



590 ARRXFFR(BAFFIR)

%41 %

TR, AN, AR AR (47 A 2t T4 N IRz 3
S RERENIE LR, AR Ol X T4 B A5 M AR
SETE T AR SO AL AR IR 2 |
AEGHTEER. MZ T, T LR
B 15 i fL A (RIS 4) AU AR D, RS 1%
R AR (R T AR A A (H B A R N Y

IO AR AR AR, A R8> T AR . AR IE 3
FNAEIE 5 PIRRT R AL B TLAS AR I (B 20 B A1
THARAE B, n] DL RAE I AR O AL AR B FL R AT
FEARII AN — S, AHE AT 08 18 7 1 5 78 2R S ) JE
RBTT AU AR — B, DA ke /N FLA B8 755 3 FL AR AT
DA A AR 15 5 0 e A AL AR

1.5
— ®%iE1183kPa — %183 183 kPa — %184 158 kPa — & 185158 kPa
1.0t 3
&
) l
0.5+ L L ‘ i l
Omm‘LAJLu‘ N LLLL-ll
1.5
— ®%iE1158kPa — %183 158 kPa — %184 133 kPa — %385 133 kPa
1.0t 3 L L
&
) l
0.5} ! 1 ! !
0 . i } - i J [ PO \ e '
1.5
— ®%iH1133kPa — %183 133 kPa — %184 108 kPa — %385 108 kPa
1.0t 3
’év(
0.5+ 3 L 1
0 L & l ] Y 1 [ L J " ]
1.5
—— &i81108kPa —— %iH3 108 kPa —— &4 83 kPa —— & 583 kPa
L Lof L
&
21
u | [ | J
OLLLL_J " l " - It . ' [ bz
s 0 50 100 150 200 2500 50 100 150 200 250
' —— %H183kPa — %H383kPa Tz Sz
(c) (d
o Lop
&
;‘
0.5+
J—LLLi } L l
0 50 100 150 200 2500 50 100 150 200 250
Sz fHz
(@) (b)
B4 AEIATHREENTUANET W

Fig. 4 Strain change with frequency for different pipes under different working conditions
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pipes under different working conditions
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Table 3 Parameters of calculation model for throttlepipe
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Fig. 6 Stress comparison between test and simulation
results
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