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Vibration analysis and damping vibration reduction of outlet pipeline
of EVA device super high pressure compressor

FAN Wen-qiang, HE Li-dong, ZHANG Yi-peng, CHEN Zhao

( Engineering Research Center of Chemical Safety Ministry of Education
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Aiming at the vibration problem of the outlet pipeline of super high pressure compressor, the application of damping technology in
pipeline vibration reduction was studied. Combined with the vibration of the first-grade outlet pipe of a super high pressure compressor in a
chemical plant, the modal analysis was carried out by using ANSYS finite element software, and the main reason of pipeline vibration was de-
termined by combining the vibration of the site pipeline. SAP2000 software was used to simulate the vibration reduction of the damping. The
effect of the number and location of dampers on the vibration reduction of pipelines was discussed, and a feasible installation scheme was for-
mulated. The results indicate that the vibration energy of the outlet pipeline of the super high pressure compressor can be absorbed mostly by
installing two viscous dampers at the maximum vibration position of the pipeline without changing the original structure of the pipeline and
shutting down the compressor. At the same time, the vibration speed and amplitude of pipelines are reduced by more than 70% , and the vi-
bration of adjacent pipelines will not be caused.

Key words: super high pressure compressor; pulsating shock; pipe vibration; damper

75 B #2019 -04 —02

E®W A ; B K E SRR T 5 BT H (2012CB026000 ) 5 AR 20 1 P T 0 5550 58 564 ¥R B T H (614220406020717 )

PEB BT G305 (1993 - ) 55, v SR B0 A, 2SR B4 i S A B B S i B AR 7 A5 . E-mail : fanwg2015@ 163. com
BIEBRRAN AR, 5 2R, A2, E-mail :1963he@ 163. com



118

0 51 7

=1

IO , 2 EVA & Bl i I IR ML 145 T 4R s 70 W S BEJE IR AR T 72

AR TR ORI L, AR TR HLE A H )
[N NN ) B 6 NS N T DR P2 A R I R R Lot By

- 1195 -

b, SR TS 2 4 LT ZE (Y 1] a4
B FEE M W Z B ks W AR R
S bR AR 3l 2 A 2 K T PR BT B A 7 AR 8 5 1
IR B 05 R AE ARG A o it O, TR DU 5 | e b AR A S
Hill,

FUSCAR S 3 5 7 A T P T LA, T B TR 4
B TE Hh Yt ks, 15 FL AR 1 FLAR BU 5 RS 1 ) i
i, B EAE B A A O T 257 T 5 s AR
AU S AT A R N I 38 S A I, 4 BELE DR

1 JRAEHLEL A

HY T FVEE A 0 s HL AR B 5 A B
X AR B30 2 i e Ao A 7™ o A UM, 205 1A Tk
PR, MR L B
BORPITE T B0 IEGAHLE £ T ; 22 o n] LA 240
A T R R R ks R AR A 5 2 B
B 2 A 4 PR ] ; 92 [ Taylor 23 7] #1142 20 B
Je#R T ARG s/ R A g s i iR 2h 7 R
=]

2 PRSI
fext 21
o

X 2 P 4L £ 153 55 30 B A S

WA T FE DT Tl AR S A IR OR 5 s s, B
FELJE B 15 A A T i A L FH A TR

SRR TR R A IR B i 7k

EERNE RS

(1) SRS R AR PR 3 iy F2 2 J g o

1 FR,

L
S RGEHL T AR, H T RL P 1) BCRE (9 W HE s
TR, SR PSS A 7 7 S A 5 A, A
7= UK , A PO AL, A 2 R B
BEBEIE T A IR B L2 AR TRk i A
1 RGP O EBSBEIRNE N T AR A RS
A HL— G L4538 9 FE ) 853 94 MPa, 1A
WREE R Ly EVA 2B C - 0150 BRI 7R ik s 1 1 ) R 2025 Sk i 20 Rl A T AR 30
FEAEHLI— e A 2k %% £ J& M Fii - Burckhardt (2)ZESHLL D HOELKEA 2 m, P REEA
N FEV G| BER PG NG B AR S RGN, e (T o ot A4 IR 35/ T LA N AR R
B HET PRGN, S sRAEE RS, BRI
FEG AT h 208 LR HH A (0492 8 FRIVEL o, A AEAE s
F A 214 1/ min; LR BN B I I IR T RE SRR 0 1% 9 35 i 1Y
Ty 13 000 kW5 Al 55 X K
HFUHE 62 900 N/ 2.2 BEERTHH
féi ;gﬁjﬁ%ﬁf“g i SEHT ANSYS 16,0 UEAHITATE RS
g 3 G RSP AT RGBS 4hT S L
L 1% 98 Mpa. PERLE R 2.1 x 10" AR R 0.3, AT A P T .
R 1225 TSR L 4 B AL AN 42 2935 TP 2 F £
o e e P (AT — e WA B RUAR N AL G N2 3R
AP 1 P L TV 41 4
Begs TAERE, 1D 4530 (225088 2 &30 A2 1E )
R AT AR 3, BRI EE T 3 A 5 Ak 4 B AT T N
B 53 R ST A A 25 S e ] ST TR Ak 0
B Sk A iR 4R Bl e R, AR 5738 60. 571 mm/s, PR 08
134,

1138 pm, B8 2R T IR B A AR A AR i

Zead TR REZEHL 1 D AERT S B IE A R AR
®1 EHEHD SHER S HEFHE

R R 1 2

WK f/He  24.9

3
87.6

4
127.0

5
291.3

324.4




< 1196 - L H

Tr & %36 &

TR L PARIUR A R IX R 0.8 £~ 1.2 f(F 1R
FEARIIR ) | 248 18 11 [ 45 500 5 W e AE 2R 4R XN
B, 2 B BUEE R ZIR ), O H A AR e
B AR

PRI, R 46 0L 1D W4 T8 09 4R 3 45 R
25 Hz, 32 1 A0, 5855 1 B 1847 955824 994 HzW|
UFPEE IR X (20 Hz ~ 30 Hz) N, HiZ A 5% 5%
PRATZRLF— 350, 8 18 A s FUIEHR 5 ) AN o R A
(R Bk Sl i) T4 i 4R 3

I b, RAEHLA R S AR R

_nmk

f—ﬁ (1)

L n—F WU B o/ min; k—SG0VE 7 28 (SR
BCL, BUEFIE 2) s m—30 8 D i B (B 1,23 46
)

R AEALEL R 214 v/min, G B4R H K,
HA5 £=3.567 m,m B 7 i, 0 £ =25 Hz, BN HE N
I T 25 Hz BRI

1D EHEE 1 RS T IRAVEI WA 2 Fow

ANSYS
R16.0

108 16 2019
2210031

ssssss

Fl2 1D EES 1 S TRAE

ME 2 LIS,

BIEAEL S B IR SRR, RS R 28
OB 12, B AR 3 1 DL 5 B3 S PR O
FHAF

3 BHJE IR A

3.1 BEMERBIREAR

Kt T R e A% E 2k 3 R4 BE 4%
Feik K RHLIE W TG 26, I 2B IR A LR O, 1 3
A7 1) EAR SR RS S

ity 7L BHL e o B0 el B E AR

KR S e A A R 1 B e A L
gy, A fdi BELJE #3% ZE 7 B e W P Ay iz 3, BEJE Wi
R 1R 23 BHJE AERHE & 10 B, BT e R 13 A s
& ST, BELJE A% 15 ZE 75 BHLIE W P 918 B 2 7= A BE

I 77 XA e 1 S AR E ZE R B, 45
TIERG AL  FeaR B Re &, 70148 18 R AR
i‘jj[léi-lS] .
RELJE w4t A0 RS s BELJE ) O 005 2832 B il
B o FIBHJE 250, B .
F=0" (2)
A, F—BHJE T C—BHJE 25 (516 2E 5 VIR E
WK FESE R A %) 5 a—l B 45 5 (L ABH JE %5

WIEAC) .
Feds F 5HERE C R i&niE 3 fr
%[16-17] 5
10
----- FHLJé % =8 000
gl — Be#R¥=4000 |
. - MR A%=2000 oo
Z 6r
e
R
N o4r
=2
o) S
N . . .
0 0.2 0.4 0.6 0.8 1.0

B v/(m-st)
&3 BHJES1 F 5B RE C X R ML

3.2 MEEBREMITE

FREHE 25 TR R 4R AL 1D H 14538 i BAR S50, A
WFFEFIFH SAP2000 257 1D 45 Q)43 A I | 78
AN REBEAR T3 VE FE A e ek AR A Ay, R4 BH R DR A5 4
.,

B IE TG e SRA E W E 4 FiR

K4 EEIHEIRE

M 4 T LU

AIMPBH JE &5 B, 45 38 7594 MPa & Fe A 52 (9 4E H
T B RA W R 22 I K, X 5 I Y S B
DUAHAT &



11 4]

TUSCHR A5 EVA S R R b H A8 T AR 3 234 S B D8 IRBIF 5T

- 1197 -

T E 2 A IR, e 2 R AR 2%, TRl
TR B R AEIR AR G ROR , EE R A X T
ATINBEJE #%-5 Im—A~BEJE 2% i i A~ BEJE 25 R [ 1 B
T RRIRACR . EHE e BT S ISR S
H i R BE e #8 1 S580— 2, B WIBE R 137 000 N/
mm, BHJEFE N 0.3, FHJE ZEH 137 (kN - s)/m, FH
Je#R AT R KA AL RN 20 mm,

Jit Jar P A BEL 2 25 B T A PR AR PR T e S T

BHLJE %52

KIS it w4~ B 45 4 T B IR B 1

XTI (4,5) AT AR - 45 T AE TCRH e # i, Je R A2
JE A T I~ BHLJE g5 B 1 A2 B &
TEBIRI PR EL T 3 A5 i, & 1 I BB JE AR AT
Ja 2R LA 2 FoR .,
®2 ETAEBRERNEERENL

i L BIRAETER 1 AR 2 AR
TS

A,/ pm A,/ pm A,/ pm
1 843 595 317
a2 1 250 714 269
E3 912 618 243

4 AR 5 5 I S DR AR

BT FEAR G BEL e e A0 015 B L BT BROCER
Bréati 2, 7% 18 2 Bl 2 23 25 A A R, i 2 1 4 L
1D FEE AR 2 Sk A 222 R BU R JE 4% , 1
B AR E AT EINEBTT,

BHE A 22 RN IE 6 B

AR5 A

Ko FHEMZHRER

LAEBH IS AR , A 5T 23 5l i FHAE E SCHENCE
73 E] Y Smart Balancer RN R S8, X &l #1T4R 3
D I B R IR T PR Bh AR 3 A4 i (I A7
BHE 6 IR .

L2 PELJE A% Hi S 25 I A AR Sh &ds a2k 3 B
F3 REMRBHIAEENSIRSBE
il WARFRE,  WIRERE  EIRAIRIE IR RIS

(mm-s™") /(mm-s™") / m /m

K 41.760 19.918 800 356

L 60.571 13.028 1138 340

M 38.601 12.878 896 295
M3 ATLIE

IR SO Z T, 7R 1D EE A SRR IR SRR, 2k
T 5 R 50 3 P AR M e RS B 78 %, I 5 M {1 o i 3k 2]
70% , & B xS0 A5 2 W A4

5 4EiE

P A A O 4 AL ] R R ] A 1 0 HE R
FRL, IR SAATERK S it . A SCEFXTRAL T EVA
R H IR SR RS E RS @i ANSYS &
FRITA BT, 45 3] T IR0 18 1 & RS R Y | R A
T PP R 548 8 5 — I B R, S 808 E
KSR 32 H SAP2000 FEAPU0T b T il A [R) 45 i
RELJE #5 PR S A% 1O 5 B S 1) FH 487 28RS Hip 28U BEL)E #8871
FHAAMEEEDLT AR FE B B IR SRR =, 7]
BEAS 7 R BN 77

IR B, B 20 % R e KGR 3] 78% |, $v TE
FEAEAR AR 40 AL 105 T8 AT LA G 2E /) T AR &

i, TRBE TR 4,
(F#% 1202 W)

WSO S 2R, SRIEMS , 45 EVA 5 BB R R IRAR AL H A B IR 707 M SRR IRATSE[ ] . HLAL T ,2019,36 (11) :1194 - 1197,1202.
FAN Wen-qgiang, HE Li-dong, ZHANG Yi-peng, et al. Vibration analysis and damping vibration reduction of outlet pipeline of EVA device super high pressure

compressor| J |. Journal of Mechanical & Electrical Engineering, 2019,36(11) :1194 - 1197,1202.

(HLHE T ) 243 : http : //www. meem. com. cn





