5545 595 6 ] Mo T B % W Vol.45 No.6
2009 4 6 H JOURNAL OF MECHANICAL ENGINEERING Jun. 2009

DOI: 10.3901/IJME.2009.06.222

M R &K ER R At &
/J|L1Z|§5j] j] 'u'/\#‘ﬁ

e TaL' kFEE® TR
(1. WA TRERFEMINS 3 %kt I 430033;
20 AT BB sl 430033)

WE: P HTASUE T WK EUETH T R i el o 6 45 R A s R 540 A0 D ks i i 3 X Sldb AT B9 . 48D
I} %112 (Shear stress transport, SST) ‘ﬁ%i%fﬁﬁfé, KHREZS% R ITEIATEUE T o AR S MU I ZR e R,
THEL M —5 7 TR PR BoSAN L0 RO B DI 2RI T, 5 Bk SR SR A IR RS B B (AT BUARE, 2R 20 A A% G S
H’J%ﬁﬁk%%?ﬁﬁﬁ‘ﬁh&tﬁjﬁﬁ TESEIERS BN AN AT R Tk et as . mhgent Fr 8N 5 w246 2] 7 nf
IS4 Stodola T # ZR AN HEE RS AMEFIE (520 s T A4t R 5O 9 I AR A B 13 i It 58t 1 A4 B8 22 SR () s i LA
HHUE S R R AAS) I BRI AR s HEREFI A 15 FloAS (R i i BT RC I PR 45 8 L300 T 45 BOW N AR S)) ) P Re s . &5
KW, HHTENSELHT, BEEMRMH A EEIN, Stodola HR REGG N, WK AZFEE N, 774 0% 1w #E 57 F1 9y
FEMVRIDIZRARIE R, BOR T S B ner, w0 E R E S, 11 MR BRI e Baad, A 10 n
AT I B HERE 2 BRI, 0T B AR RN T B0 12 PR 13 RO WHRE N 5 RIS 9 S AL A A s A e e A
15 6 AT 7 3402 5 11 i S DL C IR P i e £

KHEIR: AN wOKHESE RWER R BUEARL

FESES: U664.34

Computational Fluid Dynamics Analysis of Effects of Number of Pump
Blades on Water-jet Propeller Performance

YANG Qiongfang' WANG Yongsheng' ZHANG Zhihong® DING Jiangming'
(1. College of Ship and Power Engineering, Naval University of Engineering, Wuhan 430033;
2. College of Science, Naval University of Engineering, Wuhan 430033)

Abstract: The solution domain of waterjet propeller is analyzed and defined, and meshed by both structured and unstructured grids.
The computational fluid dynamics (CFD) code solves 3D Reynolds-averaged Navier-Stokes equations in rotating and stationary
coordinate systems with multiple reference frame method, and turbulence effects are modeled by using a shear stress transport (SST)
turbulence model. Power absorption and thrust of six operating conditions of load and drive characteristics are used to compare the
results of CFD with manufacturer data with the same pump revolution and ship velocity, which shows good agreement, indicating
that the geometrical model is exact and CFD can be used to accurately predict water-jet propeller performance. Effects of changing
the number of pump blades of both rotor and stator on the characteristics of flow pattern and water-jet propeller performance are
principally investigated, which include the changes of rotor blade number from 5 to 7 to the effect of Stodola slip factor, of stator
blade number from 9 to 13 to the effect of commutating result acting on the outflow of impeller, and of both rotor and stator blade
numbers simultaneously to the new pump performance. Results of this study show that: given the condition of fixed pump revolution
and vessel speed, the Stodola slip factor, the head, axial thrust and power consumption all go up as the number of rotor blades
increases, but the efficiencies decline; the circumferential velocity of the nozzle outflow weakens with the increase of number of
stator blades, but the improvement is approximately unchangeable when it comes to 11. The water-jet propeller performances are
close when the stator blades are 10 and 11, both of their head and axial-thrust are bigger than that with 12 or 13 stator blades; the
water-jet optimum performances can obtained when 5 blades of rotor match 9 blades of stator, while the rotor blades are 6 or 7, the
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best number of stator blades both are 11.
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