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Key issues in pressure fluctuation experiments
for centrifugal pumps

Yao Zhifeng, Wang Fujun, Xiao Ruofu, Yan Haijjun, Liu Zhuqing, Wang Min
( College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Based on the analysis of pressure fluctuations at different flow regions in centrifugal pumps,
measuring point arrangements on suction chamber, volute casing and delivery pipes are proposed. Espe-
cially, the distribution scheme of measuring points near volute tongue area was discussed in details. The
impacts of sampling frequency and sampling time on the experimental results were analysed. The results
show that the sampling frequency determines the range of frequency domain, and sampling time deter-
mines the frequency resolution. Combining the sampling theory with features of the FFT method, two con-
straint equations for determining sampling frequency and sampling time are established. Five window
functions used for FFT analysis were compared by means of their frequency resolutions and amplitudes.
The rectangular window function is recommended because of its advantage in the capturing the main fre-
quency and keeping its amplitude lossless for centrifugal pumps.
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Fig.1 Measuring point arrangement on suction pipe and
semi-volute suction chamber
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Tab.1 Comparison of pressure fluctuations on
different locations at nominal flow rate
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Fig.2 Measuring point arrangement on volute casing
L3 HAOREREE
AR B ORNERE IS B DB RGN
B, BT O XU B A A R R
ERERAR S RS X ESRZIN S8 T =4 met

s S  BA BRI N T eEm s, Bk,
BRI T A E R R K R DR 2 K
Ekrowrm b, BT A SRR EN S

2 REESE K EERT EARY

ATBLEERERE KBBR8
A BEFEREMERER, RENFR 25, H
R SRR AT R B R R AERT B B S B
RA R, AT, T ORE S Bk =+ AR
FEFNR AR R B e A AR B K 2 R 4

EHERTT ZFREFTREMR LR T RERE
—EBBLER—AMENENRNES. P,
K—RAESHE K 4 000 Hz, RAEERHE R 10 s; TR
FHESTHE A 4 000 Hz, RAEERTE] N 1 s; HR =R
B K 500 Hz, SRALMTE] 57 10 s. XA R SR
HEAT FFT 5347, U E WL 3 - 5.

SHE3 -5 RE, H R—HHIE 52 FFT 4
MRS AR BE 7E 15 ~ 20 Hz SR EENA 13 4
B B AR R AR, T 7 3R A O B A IR 7E A
HWEANREE 1 ~2 MHBKRBERS FEANE
W10 £ R —EEAE S & FFT 5301 BT 48 M 43
K 0 ~2 000 Hz, i R =HI M A RTEE H
0 ~250 Hz. §ii# K )5 & 1 8 &, T BT 15 57 38 B A4 450
ENRRILF—H. B PR ES THERAEKN
SARTEE , R IR] 1 5 TARSIR SRR A 2 B2,

0.06 0.06
0.04 0.04
8 g
2 S
0.02 0.02
ol | — 0
400 800 1200 1600 2000 15
Stz Bz
(2) 0~2 000 HzAR R 5 H (b)15~20 HAAEHEH
B3 HR—FEAE
Fig.3 Frequency domain for scheme one
0.10
0.08
0.06
£
& 0.04
0.02
0 L " . 0 N A . . ,
400 800 1200 1600 2000 15 16 17 18 19 20
J/Hz f/fz

(a)0~2 000 HAA R

(b) 15~20 HARE T

A4 FROFERAE

Fig.4 Frequency domain for scheme two



0.06

0.04

P/m

0.02

f/Hz f/Hz
(2)0~250 HAREFE A (b) 15~20 HARE #i
E5 FER=FHHE
Fig.5 Frequency domain for scheme three
RIERHER, REFE S, MATHRERS AT
SR 2 1. RAEWR £, AR BOR A 5oh R r=2. (2)
HABR S, hE, EBORGEN RS RBF, & 2

REARBER S, BEATBRA ) 2 ~3 /5. [, A
HRESHAR,  REFMEE RS EHEGESTRT
[ WIS S EAE) FFT ki s, AT HE R
LERBAR BN 2 B n KB (n RIEEE) , BIHHHE

m&%r&m&#’—: (A5 B A =§—:>. R 0 B
BHK fu =L - X st v FET 98 B0
N=2" -E%E%%ﬁ%%ﬁaiﬂ%:uﬁﬁﬂ%ﬁu
BT, RRE

2°A = f, = mf,, (1)
Ko m N B BRI, BUUR 2.5 ~ 45 f,
B AR, U B R 2 ~ 3 45
A B BE FR 0. 1 Hasn R (1) RS
KB NE B

(1) RIBRESE £, 258 RETEH , EiX
BORI B AR # BB RRSIR £, RAR
(2) GERABRRER ) THITEE, BB (2) B
EINE

3%%&1&%

FFT 43 b7t B eh , 5 PN 5 s B0R 58 81 R 5
NTHRE NAHFRE A RBA RS
RE%E. EREREHEEANRESRIIRES
B MR, MEFINERFSFHHES RO
HTR. HALE BN AR R{E S FHI R AL
BREE AT, T — N R MR E. 8
AR BARE R FFT 47 5k, i T R —
B E ) BB 8E , B5 R 10R 2 F7R.

R2 A B SR R E RS0 b Y
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Fig.6 Result of FFT by using rectangular window

function
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