%3545 %234 tE 4 K H K Vol. 35 No. 23
2019 4 12 A CHINA WAILR & WASTEWATER Dec. 2019

RETHRRIBKARINORITTAR

1,2 1 B 1,3 oz 1 3
B RS, FaMm, Kk &£, & F, BMEY
(1. 5T K% L THWRAFRIT, ZH A0E 230009; 2. 7158 TR KF HEfshs
IARFR, LA &R 210044 3. BIRE AR ARG, L dF 211500)

H OE. ARTE KA RBATR AL, B R 2 R e kel b SSHLE vHab K
ARG AR n =1 000 8 4h iR R A AT R, 4580 STAR CCM + 3 A5 A -F &, A

N-SHARAR KR FA, BARAARE L - NG, 5 R 55 FPab ke B KA R £
3R LT SATHRAAR DT, 8 T i R o R E 0k, ﬁifh’fc'% H’])%’]‘%&iﬁ’ﬁ‘ﬂ(ﬁ’fiﬁg
SR, R A BRI EIL0.40 G E R 0.38 5, AT AERIE K, AR
raS 0 K S AR AT 2 PE BRI, i R T LB R, vt AR 4. 18 m #ﬁm,@] 4.27 m, K a &
M90.44% $% 3 %] 91.46% ,Fl ot A R A 4 K. KRR FES>HF B, LG TR 3R
é%i \Zfﬁi’j’j ﬁﬂ%mu\ﬁ/{/l%%‘z— Eﬁoﬁ:j&yu%z,mu’ﬁr‘#ﬁ’kéfxd

KHEIR:  HORENAR; HEL; eTEE; RAMEE; AR RAEEEM

FESES. TU92  XEERIEED: A XE4HE. 1000 -4602(2019)23 —-0091 - 05

Optimum Design of Submersible Axial Flow Pump Based on Hub/Tip Ratio
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Abstract; The hydraulic performance optimum design was carried out to improve the hydraulic

b

efficiency of the submersible axial flow pump, in addition to meeting the design requirements. Taking the
axial flow pump with specific speed n, =1 000 as the study object, with the aid of STAR CCM +
commercial simulation platform, taking the N-S equation as the basic governing equation and the standard
k-g dual equation as the turbulence model, the submersible axial flow pump models were numerically
simulated with five hub/tip ratios under three flow conditions. The results of external characteristics were
analyzed to determine the optimum hub/tip ratio of the axial flow pump. The comparison of computation
results before and after the optimization was made. The comparison showed that when the hub/tip ratio
was reduced from original 0. 40 to 0. 38, the flow area was increased and the hydraulic performance of the
impeller was significantly improved, which all satisfied the design requirements. The lift of the impeller
was increased from 4.18 m to 4.27 m, the hydraulic efficiency was increased from 90.44% to 91.46% ,
and the high efficiency area was substantially enlarged. From the analysis of the internal flow
characteristics, it was concluded that the streamlines were uniformly distributed, no adverse flow
phenomena such as decurrent or vortices were observed, and the fluid loss was low.
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Tab.1 Main parameters of impeller and guide vane
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I I I I\ \
D/mm 108 156 204 252 300
I/t 0.93 0.81 0.73 0.66 0.60
8 e/ MM 10 9 8 7 6
B/ (%) 39.03 | 30.68 | 25.28 | 21.62 | 19.05
B./(°) | 66.12 | 43.04 | 31.65 | 25.08 | 20.82
o/(°) 67.83 | 77.77 | 77.01 | 72.71 | 67.69
L,/mm | 92.81 | 83.95 | 76.52 | 69.86 | 64.26
/(%) | 44.34 | 52.97 | 59.18 | 63.75 | 67.21
I/ mm 129.96 | 129.00 | 129.51 | 130.79 | 132.50
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Fig.2  Multifunctional test bench
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Fig.3 Comparison of external characteristic curve
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Fig.4  Perspective view of impeller segments with different
hub/tip ratios
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Fig.5 Hydraulic performance under different working Fig.7  Turbulent kinetic energy distribution of blade surface

conditions
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Fig.6  Streamline of blade surface
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Fig.8  Pressure distribution on blade surface
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Fig.9  Comparison of hydraulic performance of axial flow
pump before and after optimization
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