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Internal Flow Test
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Abstract

The 25WZ1 - 12 vortex self-priming pump test prototype was developed. Through the
experiment of type and the external characteristics of the variable rotational speed, performance
curves, such as ¢, ~H and ¢, — 7, were obtained. The curve conversion for ¢, ~ H meets the
proportion law of similar theory, but the ¢, —NPSH curve conversion does not satisfy the cavitation
affinity law for the vortex pump. The flow channel field was measured with 5-hole probe, to gain the
distribution of flow static pressure p,, equivalent v, radial velocity and equivalent circumferential
velocity v, at the various pump rotational speed. By analyze the test data, the relation between the
external characteristic and the internal flow was discussed, also the type and location for the cavitations

of the vortex pump was presented.
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Tab.1 Vortex pump design and structure parameter

BitSH VIIE ¢
Gy H n D, b y c a E h Z
n\
/m3+h! /m /r*min ! ) /mm /mm /mm /mm /mm /mm /mm /A
1 12 2 850 26.89 69 7.5 8 3.7 5 15 10.5 36
v
Bl BWRIE S I A5 R A K2 BERFEK I8 SE
Fig.1 Self-priming vortex pump Fig.2 Vortex pump structure
structure of the hydraulic parameters
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/m®+h" /h /remin' /W /%

I 2.609 1.469 2851 254.84 0
2> 2.388 240 2852 281.10 8
3 2200 3 2850 293.7 4
4 2.010 2851 315.72 7
5 1.805 2850 330.66 0
6  1.629 6.407 2849 353.78 0
7 142 7.1 2851 369.23 9
8 1.184 840 2852 391.12 6
9 P@10. 28 2852 410. 3
0o 11.r79 2851 434.33 9
11 0.603 12.f31 2850 459.81 2
12 0.416 13.f16 2849 489.92 6

13 0.220 15.975 2850 522.95 1.7
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Tab.3 Cavitation test data (7 =2 850 r/min)
. 0.6/m>h™! 0.9/m>-h! 1.2/m*h! 1.5/m?-h! 1.8/m*+h!
s
H/m NPSH /m H/m NPSH /m H/m NPSH /m H/m NPSH /m H/m NPSH /m
1 10.754 3.437 8.665 3.801 7.187 4.167 5.708 4.639 4.740 5.620
2 11.473 3.682 9.323 3.962 7.714 4.362 6.218 4.755 4.992 5.847
3 11.743 “3.872 9.786 4.209 8.053 4.627 6.626 4.946 5.250 5.930
4 12.167 4.529 9.916 *4.337 8.119 "4.864 6.972 *5.337 5.308 "6.202
5 12.008 4.935 10.041 5.279 8.462 5.253 7.085 6.118 5.308 6.512
6 12.314 5.513 10.226 5.832 8.359 5.748 6.966 6.541 5.454 6.746
7 12.284 5.591 10.113 6.244 8.471 6.554 7.085 6.934 5.403 7.205
8 11.978 6.291 10.194 6.757 8.481 7.257 7.136 7.596 5.578 7.573
9 12.212 7.178 10.296 7.471 8.410 7.838 7.136 8.004 5.352 7.867
10 12.211 7.763 10.041 8.032 8.440 8.418 6.952 8.494 5.556 8.275
11 12.487 8.228 10.214 8.368 8.389 8.979 7.136 8.819 5.556 8.784
12 12.316 9.115 10.459 9.142 8.379 9.296 7.227 9.136 5.464 9.182
13 12.385 9.451 10.449 9.459 8.512 9.469 7.187 9.380 5.586 9.365
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Fig.4 Vortex pump performance curves Fig.5 Vortex pump flow-head curve
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Fig.7 Vortex pump efficiency curve
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Tab.4 Pump performance and flow field parameters

o i LIS il izhR 5 FLIREH DU £ AH /Pa Ds Uye Ve
IF )52 s B
/m*h™ ! /remin! /m /W »1 P2 Ps Da bs /Pa /mes ' /mes!
1 2.665 2 850 1.321 257.6 —33388 —24653 —24954 -22816 8736 —12817 6.57 6.41
2 2.002 2 850 4.476 311.2  —30852 —20290 —17618 —16480 16199 —3412 6.26 7.41
N 3 1.495 2 851 7.178 360.7 —25498 —14935 —-9727 -6627 22116 7181 5.47 8.08
4 1.005 2 850 10.029  415.6  —20008 —10145 -2119 3236 30 424 17 034 5.18 8.61
5 0.498 2852 13.225 479.5 -9717 -5500 5918 10698 43659 28160 5.57 8.70
6 0 2 849 16.610  549.5 - 696 1 545 14 090 18297 51812 38909 5.08 8.90
1 2.663 2852 1.330 257.7  —16616 —22544 —-5072 —20707 42104 10 135 8.00 7.31
2 2.096 2 851 4.002 302.8 —8444 —-14518 4645 —11836 52103 23797 7.52 8.03
5 3 1.578 2847 6.719 352.1 428 —-1273 13245 -6899 61674 35059 7.30 8.32
4 1.016 2 849 9.962 414.2 14 090 8736 26 761 7045 72519 49285 6.82 8.39
5 0.502 2852 13.199  479.0 27053 21699 40006 18453 83353 61956 6.54 8.36
6 0 2852 16.610  549.5 40579 37344 54096 30560 90534 74627 5.64 8.25
1 2.725 2 852 1.057 253.3 -6054 —11126 3663 —-7181 51434 27179 6.96 8.15
2 2.204 2 850 3.469 293.5 7609 991 18 881 8872 61578 38305 6.82 7.84
c 3 1.410 2 850 7.656 369.7 33107 26625 42960 34777 78195 60129 6.01 7.35
4 1.005 2 850 10.029  415.5 47187 40287 55495 48440 88058 72373 5.60 7.10
5 0.5 2852 13.212  479.2 66 067 58323 71265 66037 98766 85607 5.13 6.25
6 0 2852 16.610  549.5 84238 75648 86754 81808 108483 97579 4.67 5.17
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