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The Influence of Maximum Airfoil Thickness Position and Maximum Airfoil

Camber Position on Hydraulic Performance of Axial-flow Pumps
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(1. College of Hydraulic Science and Engineering Yangzhou University Yangzhou 225009 Jiangsu Province China;
2. College of Mathematical Science Yangzhou University Yangzhou 225002 Jiangsu Province China;
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Abstract: In order to study the influence of maximum thickness position and maximum camber position of airfoil on the hydraulic performance
of the axial-flow pump the design parameters of axial flow pump vane is adjusted on the basis of Joukowski airfoil. Through the method of
numerical simulation the influence of the maximum thickness position and maximum camber position on the hydraulic performance of the
axial flow pump is analyzed. Firstly based on the maximum thickness position and the maximum camber location of the airfoil a single—
factor analysis is carried out on the axial-flow pump and the other design parameters of the axial-flow pump remained unchanged. Different
impeller models for numerical simulation calculation are created. Secondly both the maximum thickness position and the maximum camber
position are taken into consideration in the design of the vane. Finally the optimal design result is selected to analyze its hydraulic
performance under different working conditions. The design results show that the ideal value range of the maximum airfoil thickness position is
(0.175~0.25) L and the recommended value range of the maximum airfoil camber position is ( 0.6~0.7) L. At the same time it is found
that when the parameter k is within the range of 0~0.07 the comprehensive performance of the pump is better. This paper serve as a certain
theoretical basis and design basis for the design of axial flow pumps.
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1 c+d o
Tab. 1 The size of error under different values of paramaters c+d R 2 R
ct+d 1%
1 1 05L 0.511 L 2.2
2 2 0.5L 0.511 L 2.2
3 4 0.5L 0.524 L 4.8
4 6 0.5L 0.917 L 83.4
atb=2 (ar2) L;
ctd=2 (e/2) Lo

7 a=1.2 b=0.8 ¢=0.5 d=1.5
0.6 L 0.25 L.
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Fig.1 Airfoil parameterized unfolded—drawing
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Fig.2 Design flow chart
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Tab.2 Main design parameters of each section of blade
/ / / /
° mm mm mm (%)
120 0.975 12.00 6.20 49.18
o 140 0.950 11.33 5.98 40.86
2 160 0.925 10.67 5.76 35.06
i 180 0.900 10.00 5.53 30.84
TurboGrid 200 0.875 9.33 5.31 27.64
. 220 0.850 8.67 5.09 25.13
TurboGrid LCFX 240 0.825 8.00 4.87 23.11
. 260 0.800 7.33 4.64 21.46
280 0.775 6.67 4.42 20.08

300 0.750 6.00 4.20 18.91
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Fig.3 Efficiency curves under different grid numbers
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Fig.7 Cavitation performance curves of different

maximum airfoil thickness positions
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Fig.8 Head and efficiency curves at different
maximum airfoil camber positions
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Tab.3 Efficiency under different maximum airfoil
thickness and camber positions
045L 050L 055L 060L 0.65L 0.70L
0.150 L 92.16 92.42 92.58 92.70 92.72 92.61
° 0.175 L 92.24 92.48 92.59 92.72 92.76 92.61
Fig.9 Cavitation performance curves of different
maximum airfoil camber positions 0.200 L 92.22 92.44 92.56 92.69 92.71 92.66
0.225 L 92.12 92.39 92.50 92.63 92.65 92.59
2 0.250 L 92.09 92.29 92.40 92.56 92.57 92.45
2 0.300 L 91.97 92.15 92.25 92.29 92.28 92.14
o 10,
10
Fig.10 Cloud chart of calculation results
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Fig.11 Scatter diagram of efficiency at different « values
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Fig.13 Scatter diagram of cavitation performance at different x« values
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