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Influence of collecting pipe structure on external characteristics and wake flow
of roto-jet pump

HUANG Qi, LIU Zailun,LI Qifei, QUAN Hui,ZENG lJilai
(School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The structure of the collecting pipe seriously affects the performance of the roto-jet pump,taking the open-type test bench
for roto-jet pump and five model pumps with collecting pipe of different structures as the research objects,The influence of the
collecting pipe structure on the internal and external characteristics of the roto-jet pump was analyzed.In order to avoid the
assumption of isotropic eddy viscosity in the numerical calculation,the Reynolds stress RSM linear pressure-strain model was
selected,and the numerical calculation results were compared with the experimental results to verify its credibility. The results show
that the test pump collecting pipe inlet diameter is too small or too large will cause the head and efficiency of the roto-jet pump to
drop.The shape of the collecting pipe has a significant impact on the head and efficiency of the roto-jet pump, and the wing-shaped
collecting pipe has a higher head and efficiency.The relative radius r'<0.5 and r'’>1.0 of the wake area of the roto-jet pump is affected
by the rotating casing,the momentum transfer between the high-speed layer and the low-speed layer is intense, and the Reynolds
stress values of the same position of the collecting pipe of different structures are generally different in the order of 10, the research
results can provide an important basis for the design and selection of collecting pipe structures.

Key words: Roto-jet pump;Collecting pipe ;Piezometer tube;Reynolds stress; Experiment; Efficiency; Numerical calculation; Wake
flow
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Fig.1 Calculation domain model of Roto-jet pump
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Fig.2 Computing grids of Roto-jet pump

1.3 BUERIN T A RID A 5

JiE T 5 A IS UL B DNy 8 T R il e R 1 = 4 AN T
JEimah. MRAEBARE R, B B IR s sl
DUKS FZ 1055 75 . 77 RSM linear pressure-strain =7 ,
FHTCRARERERED, LB (no-slip) BEH
i, trdERETREE, RIS GNSE 7ok
A FRERRE 5 T IR NI BN R /L. g 5e S fe
KRR &, RRE R LA R, IR
M E R &A:, B S5EER S SIMPLE 5
%, RS SR ARSI, BhE. mshEe. FERL
I R AR HOE 2 78, M Fluent
16.0 JHAT T W B T, B2 10° (R iP5
W SKRE B2 ) I 2 — o

2 BEUE X HEMT AR ANRFIE B R o A

2.1 EREH O BRI REBIR 4 BEAIFZMT
P RE 06 45 R PR THE 8 0 6 I A T B
JUOREE, & 3() MR AE S G A I AR



A, SR ARUUE SRR RITI ANRRIE KRR -3-

gi, EEAFERIEE. Bl KN 0.5 HI
PAERHE A IRAS, I E — BRI AR R R
AT, KGR 0.5 Jk /iR as. K5 0.5 4%
BREREETUE T IR R SR .
T e M B GRS HE 112 R EL AR X e R PR RE I
HUE AR S RIRE R, L T W& 3(b)Frasi
QI k=g Snk= sriamly B

(a) JemiZE kR ue &

(h) SRR BE KB
B 3 R & RERRE O &k
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Fig.4 Test and numerical performance at different
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