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Abstract: The newly published national standard Pusher Submersible Agitator ( GB/T 33566 —
2017) was unscrambled, and methods of calculating specific power from experimental and theoretical
perspectives were elucidated and their advantages and limitations were demonstrated. The influence of
variational rotational speed and impeller diameter on the specific power of a two-blade submersible flow
pusher in a standard annular testing tank was investigated through taking specific power as the evaluation
standard and using CFD commercial software STAR-CCM +. The results showed that the specific power
decreased first and then increased with the increase of rotational speed when the two-blade submersible
flow pusher with a constant diameter was operated in the standard annular tank, which indicated that
there existed an economic rotational speed point. The results also showed that the specific power of the
two-blade submersible flow pusher decreased with the increase of impeller diameter under constant power.
When the impeller diameter changed between 1.1 m and 2.5 m, the specific power of the two-blade
submersible flow pusher decreased sharply with the increase of impeller diameter, while it decreased
slowly with the increase of impeller diameter when the impeller diameter was more than 2.5 m.
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Fig. 1  Planar graph of annular testing tank and
location of submersible flow pusher

1.2.2 HEARERIKE L &

YA R L) e B D T
TR AR HE T 7 1] — ZR 50 A4 1 T b i, I
HEX B E R 0 =0. 3 m/s B S LR, T A S5 3
2, A WU ER TR 7 1] AR B Ry 2 A R I
KB, Gl 2 s

Y

v=0.3 m/s

B2 HEFIERKE
Fig.2 The equivalent effective pushing length
1.2.3 I D205 ik 1 Ry B 1

© TR G TR 2 B O e A
W IR AT A XA A, B TR K1)
Jry BRAE:

@ AENE AR, BT R % e
AR, BT ATEAL S 0 2 B ARSI 2805 Ty T R 2 7
AERZE LI B AR AP A AR BE , o 2% W)
B T AT ELHE R (U A B AORS BE S s e T
A L I 25

@ MR R R, WK 3 PR,
PREFRAL A DR — B0 EN T, BTl de T AR
BRI A% 1 YA K T — B SN T, Al g
WM A E O (KL 3 ha b c) , X8 T 5L
M A RS B BRI R 25

.05 .



#3545 H1TH

O 4 oK HE K

www. cnwwl1985. com

LY L

[e]
£

B3 HEHEFRHERKETHRANSHERL
Fig.3 Multiple streamline graphs under constant
equivalent effective pushing length

1.3 CFD HARMELLIHZE

S A H D FeA L, CFD FR R AR 35 22
AW O i A RO PR I i AR b 2
A7 A AR R AR, T RSB T 3 D RS 5K A
PR, BRIV 3 ) SR A SR B9 AR SR i v > 0.3
m/s MK, @A ik Eeill & , CFD $oR B A
R B2 i ARG SR A AR

LA UL ETHE AT SOR Gl CFD BRI E
FeIh 3, I LA e 3O AR ok E AT 5 e 50
2 BANRF T

A E A P2 QIB3/4 —1100/2 - 52/B #Y
SRR A E IR G, B 2, i e
% dy =1 100 mm, 58 EHAE d, =360 mm, % & F 3
ny =52 v/min, FSLBIAIANE] 4 Fs

\
a. M4 =4

b. 48K A 5

B4 I
Fig.4  Impeller model

3 AT H
3.1 Mit&kl4

F T K I A i R R, A AR
R JFH 22 1A X 100 e A 2 PO A 1R 5 DA 4l 4
J7 3, FEXT I 5 B A T R 0 b B A R A X A
WEs fr,

- 0 D

a MHEERAE b KB AR o, FESAL RIS
Jey ¥ i e

5 MHE%IS

Fig.5  Grid partition

3.2 Mg T K MEIGIE

S BB I 0k 60 % 10* .80 x 10° 140 x
10* 180 x 10* 260 x 10", LA v 7K H i 45 41 £y 2% (14 25
AR AR R AT 1 AR Rl X B T4 R I 52
Wi, Z5HEFRHH A I I ) S ST 180 x 10 LA
I, AR RO D AR AR RN £ B IR
T LA B A 2 R 1) o f e , 328 BRI 4 4y 180 % 107
HATEUE T
3.3 MAFHMIERE

DIV KA T, B4 BRI Sh A 130 7Kt
Toit I KAF O, BOK I A A 3 P 250 B U i B0 5
266 8 43 SR et X, e ARG T SR BOE , HARER 43
Y08 1k X5 25 5] 5 2 1% FH Reynolds — Averaged
N = ST R S HIBRIE & — & Jif A 2L 5 W SEOPF A 3
SEFTA RSN T 1070
4 ZR55H
4.1 EERTEERTUIHERR R0

PRAF 50 HARTEE 3 U AL 38 n, X7
I PR K HE T AR EA T AN ) e T T 00 B B =4 8K
RN, A 03 4 SR 22 T b B 3 B e 3k 7 A ) iy
4, 6 FroR. AL TEFRE M 1K Ty BRI
DR B i T B 1 SC U 1 AR R T e A
TERUE T T L YR /N, F BT 3200 3, K
B PR, B/ T80 B A B B0 L)
BN BT RE . (HAESEBR TR Y, i TR A
PLBCE D32 B AEAHOCHY , D R AR Rl i
A BCES T AR BT HE N, 3o J8E b 12 e 7 3 ok B AT LB 2y
FILMIFATTRE, P 75 X E D) 2R WK 2

A 7K TR T8
12
~ 1t
0
2 9
= 8
2
7_
L |
6 " " " n " "
07 08 09 10 L1 12 13

ning

6 WAt EKHER AR LT R AR R A T4 2
Fig.6  Variation curve of specific power with rotational
speed of the two-blade submersible flow pusher
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Tab.1 Numerical calculation results of two-blade submersible
flow pusher under constant power in annular testing tank
e B/ FeaE/ | HALThR/ | IR/
BHA/m | (r-mn') | (N-m) kW (W-m™)
1.1 135.00 178. 15 2.517 6.45
1.5 78.50 306.34 2.517 5.23
1.9 52.00 463.04 2.520 4.32
2.5 32.20 746.20 2.515 3.20
3.1 22.28 1 079.36 2.517 2.70
3.7 17.38 1 381.40 2.513 2.14
4.2 14.15 1 697.00 2.514 0.31
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Fig.7 Variation curve of specific power with diameter of
the two-blade submersible flow pusher under constant power
in annular testing tank
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