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Experimental investigations on extrusive eccentric rotary pump

LI Mengtian, LI Shucai,ZHANG Xiao,ZHANG Qingsong

( Department of Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061, China)

Abstract: Traditional pumps cannot have both high pressure and high flow performance at the same time. In order
to solve this problem, a rotary eccentric extrusive pump was designed which has the characteristics of high flow rate
of the centrifugal pump and high pressure of the reciprocating pump. In this study, the principle and design method
of the rotary eccentric extrusive pump were put forward. The expressions of the inner envelope line of the cylinder
and rotor profile were deduced. The size and position of the inlet and outlet, the material and force of the
crankshaft, and the sealing system of the rotor underwent rationality analysis. A test of the rotary eccentric extrusive
pump was carried out, and the curve of flow-time and pressure-time, the variation of volumetric efficiency,
mechanical efficiency, hydraulic efficiency, and total efficiency with the change of outlet diameters and motor rate
were analyzed. The results show that when the input power was 17. 6 kW and the motor RPM ( Revolutions Per
Minute ) was 800 r/min, the flow of the test pump reached 32. 17 m’/h and the pressure reached 1.7 MPa. The
hydraulic efficiency increased with the increase of RPM and reached a inflection point when the RPM reached
800 r/min. When the RPM was within 800 r/min, the non-uniform coefficient of flow was less than 2. 4% , the
volume efficiency was above 85% , the maximum of mechanical efficiency was 90.23% , and the overall efficiency
reached a maximum of 60. 75% . The rotary eccentric extrusive pump is characterized by high pressure and high
flow performance at the same time, and is worthy of promotion and application.
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Fig. 1 Principle of the extrusive eccentric rotary pump
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Fig.2 Extrusive eccentric rotary pump structure
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Fig.6  Structure of the new pump
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Tab.4 Flow characteristic value

IO B4R D, i/ (remin ") Q,/(m*-h~1) Qpa/ (M +h™1) Q,in/( m*-h™1)
a 4.569 4.576 4.562
b 4.507 4.516 4.497

100
c 4.391 4.409 4.370
d 4.236 4.260 4.211
a 8.987 9.004 8.975
b 8.835 8.853 8.818
200
c 8.635 8.669 8.605
d 8.397 8.431 8.361
a 13.335 13.374 12.756
b 13.156 13.218 13.100
300
c 12.912 12.968 12.853
d 12.514 12.569 12.450
a 17.613 17.677 17.562
b 17.352 17.443 17.250
400
c 17.086 17.155 17.028
d 16.395 16.335 16.179
a 21.781 21.866 21.696
b 21.531 21.650 21.423
500
c 21.237 21.39 21.078
d 20.382 20. 545 20.230
a 25.876 25.976 25.778
b 25.631 25.783 25.509
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c 25.336 25.564 25.148
d 24.258 24.460 24.035
a 29.935 30.050 29.816
b 29.715 29.897 29.563
700
c 29.236 29.554 28.928
d 28.207 28.533 27.661
a 33.98 34.162 29. 840
b 33.572 33.802 33.367
800
c 33.136 34.029 32.793
d 32.176 32.847 31.547
a 38.074 38.321 37.857
b 37.367 37.672 36.928
900
c 32.992 35.18 31.749
d 31.871 34.843 27.886
a 40.921 41.931 37.883
b 33.115 37.878 29.218
1 000
c 0 0 0
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Tab.5 Non-uniform coefficient

et/ AFEHEEHAZT s AR5 250 %
(remin”~!) a b c d
100 0.15 0.20 0.41 0.57
200 0.19 0.27 0.42 0.64
300 0.29 0.47 0.43 0.74
400 0.36 0.52 0.58 0.82
500 0.39 0.55 0.72 0.95
600 0.39 0.59 0.90 1.25
700 0.38 0.61 1.09 1.51
800 0.54 0.69 2.09 2.40
900 0.65 0.82 6.63 9.33
1000 2.47 14.38 0 0

5)/ %5 1, CN-1.5S L HLEFPCEL 22 kW H,
B, B EHR R a B, D 5 0 B AR I o
1 000 r/min, LT B A IS RECHN 2.47% , il
e/, T I BE B B T E AR b
I, W3 14 fi AR I 307 3 900 v/ miin, I B
AL RECN 0. 82% 5 I T EHARR o B, M35
%) Foe AN IS 34 800 v/ min, M BB it i AN 4 5] £
BOM 2.09% 5 3 10 HAR R d B ISR ) B A A%
Ry 800 r/min, B A S RECH 2. 40% .

6) R

F A5 T Y 42 B AR DN ) A A e
&, B AR N A I X R 2k T
BRI ko , kAl

nvzgmxloo%. (20)
X Q, AR &, AR i i Q,, Kk
72 1 SR i B

HRAE 2. 3 B O [ 4% A2 B B it 2 1 3
FA(3) LA CN-1.5S (RS 80T IS B H &
Ol I ENE IR, I3 6 BN, BT INAS Y S PR i
Fe T n BR i e 2/ — 28 JE HBEE 0 H
PRI/ Ui B BN | 33 el T BE A
BRI N TR, TAE AR 5 a) 8 2 [8] 1)

A B 22 0, DT 2 B AR ke /. 45
& CN-1. 58 (1% 52 B it £ (8L 1 i) DAAS 390 90 a8 52 7
ANTR] AR I 8 25 BRI B 2 s 1) A2 A R, 4
Kl 16 Frs.

&6 CN-1.5S ERiRESIFRREMXT L
Tab.6  Contradistinction of theoretical and actual flow of CN-1.5S

e/ SR/ AR O ER TSR R/ (m®h ")

(rrmin~')  (m*-h~") a b c d
100 4.69 4.569 4.507 4.391 4.236
200 9.38 8.987 8.835 8.635 8.397
300 14.07 13.335 13.156  12.912 12.514
400 18.76 17.613 17.352  17.086 16.395
500 23.45 21.781  21.531 21.237 20.382
600 28.14 25.876  25.631  25.336 24.258
700 32.83 29.935 29.715  29.236 28.207
800 37.52 33.98 33.572  33.136 32.176
900 42.21 38.074  37.367 32.992 31.871

1 000 46.90 40.921  33.115 0 0
951"~
o O
£
£ osor o8 )\
—ag o\
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Fig. 16  Relationship between volume efficiency and rotation

speed
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Fig. 17
rotation speed
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%7 CN-1.5S Btz
Tab.7 H, of CN-1.5S

AFEH O EZRRES ST/ m

. -
e/ (remin ") N 0 ; 1
100 0.53 1.06 1.97 3.07
200 2.11 4.24 7.86 12.29
300 4.75 9.55 17.69 27.64
400 8.45 16.98 31.45 49.14
500 13.21 26.53 49.14 76.78
600 19.02 38.20 70.77 110.57
700 25.89 51.99 96.32 150.49
800 33.81 67.91 125.81 196.56
900 42.79 85.95 159.23 248.77
1 000 52.83 106.11  196.58 307.13

RIS H k| O R g 25 R B T DA A 3
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g=8p 0 (22)
pg 28
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Fig. 18  Relationship between hydraulic efficiency and rotation
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HR A b S RS i B 2R B HLRECR K )
AR A AR AT LIAF R A AE A R 5 EAR R Y
BOCRBE R AR AL A, N 19 B, rTRLE
FRPEAS R H B S BRI RS 20 ) 3t 12t F1 T T
THE SRCRBE A e it KRB I K . R
PRI TR A I, i R AR 1000 +/min
KB RAR, T SE bR IR 4, SRR AE 0 EAR N d
HLA% 44 800 r/min B CN-1. 58 {9 S80% 35 2] fe K
{H 60. 75% , 3X & T 18 5% 5 B AL 3% 3 7E 900 Al
1 000 v/ minfs {95 /N T35 21 (A () 38 £ 40 Hs g B
T L R, BT AZE AL 35 17. 6 kW (800 1/
min) {i}, CN-1. 5S A LA £ 3 8 32. 17 m’/h,
JEH10 1.7 MPa, 3% %1 60.75% .

10) PEfEXT L

HI L 19 AT LUE Y, 5% 3 4 800 r/min | H F
R d A SRR R R, 60. 75% , MBS HU ALY
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Tab.8  Comparison of performance of several identical power
pumps
e e/ HE ) WEmE, BELS/
(rmin~') AW (m*-h"')  MPa
CN-1.5S 800 17.6 32.17 1.70
CDIA42-50-2 2 900 18.5 32.00 1.17
3SNS 18.5 12.40 4.00

g b, B U o [ 5 58 110 37 i B S 2 S 2R
i, B R Tl 288, HIE W R TR R.
L, 3% i [ e 508 0 i RO, B R R
AR W FER TR A R 0 T, RN LR

5 & %

Wit T — Bl He o0 15 28, R 5% 0
T 7 s by, T LA ) it A5 A 3 e P 7.
F TR R A SR B R R, X O A A o
157 S RS b B 52 715550 B, 3T LA CN-1.58 O
BT Tig I, SR8 DL R 48

1) B L3 800 /min B ATZ K 17.6 kW
BF, AR (Y ik 32. 17 m/h, JE J7351.7 MPa,
5[] S A TR B D A L, T AT, R R
FRIDIE ; 5 FSETPRAIE R A L, s KT
I

2) %34 800 r/min LAPYES, LG AN 5] RV
T 2.4% , 5 FRRCRAE 85% LA L ;53 4 800 1/min
FEARA d B ALK 8CR 38 i KAE 90. 23% ;5 7K F13%
R A 1 T v T, Y A 800 r/min B
B 2% T R G IR B R ROR A B
800 r/min 1 E 20 d Wik KAE 60.75% .

3) CN-1. 58 fdi ] 22 kW 18 %% J 242 4 v AL 75
800 v/ minFe iy 1k 2] fie £ i H RS, 75 240l H B v 2
SR AL B A S ) HLAE 3K CN-1. S B R A
PERE.
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