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Cavitation Performance Analysis of Francis Type Reversible Pump Turbine
for Low-to-Medium Head
CHEN Rui, YU Jixing, Wang Xin
(Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: Statistics of the representative Francis pump-turbine at mid&low head in China were
carried out in this paper, and analysis of model test results was performed about cavitation
performance in pump mode, and discussions on limitation of critical cavitation coefficient and
selection of plant cavitation coefficient were made as well.
Key word: mid&low head; Francis pump turbine; incipient cavitation coefficient; critical cavitation
coefficient; plant cavitation coefficient
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. o/ ol
n/(r/mm) Hmax/m n Hup/m n Hmin/m Q/(m3/s) n Mg Hmax g Hop g Hmin HJ/m
(m’/s) (m’/s)
300 288.3 90 93.48 262.1 105.9 93.95 237.5 119.5 93.56 40.68 47.39 54.21 -58
300 259.6 89.2 93.25 250 96.2 93.6 223.6 112.4 93.6 43.81 46.80 55.00 -53
250 222.7 126.7 94.14 222.7 126.7 94.14 191 151.3 93.34 48.81 48.81 59.85 -50
250 222.1 1042 92.67 207.9 1164  93.29 178.9 137.7 91.77 4436 4926  59.97 -54
300 125.02 4246 9325 125.02  42.46 93.25 100.7 53.7 52.28 52.28 69.16 21
230.8 152.8 95.1 932 145 102.8 93.6 124.7 122.5 93 51.79 56.00 68.45 -32
200 130.4 113 93.6 126.7 118 93.95 108.2 138 93.05 55.09 57.53  70.03 -25
* 142.8 86.6 82.8 90.35 70.04 115.8 93.1 61.3 131.7 92.75 45.77 63.47  74.80 -9
* 142.8r/min  125r/min 142 .8r/min
4
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H/m 0/(m’/s) ny/(m,m’/s) a, o; 002 0p/002
288.4 91.8 41.07 0.235 0.157 0.106 2217

276 98.9 44.06 0.305 0.169 0.105 2.905

263 106.4 4738 0.341 0.179 0.113 3.018

250 1138 50.90 0.38 0.258 0.128 2.969
237.6 120.7 54.46 0.415 0.395 0.203 2.044

224 123 47.98 0.325 0.266 0.08 4.063
216.5 129.8 50.57 0.336 0.208

217.1 130.1 50.52 0.335 0.105 3.189
208.7 136.7 53.34 0.348 0.087

207.5 137.4 53.72 0.350 0.178

199.5 143.8 56.58 0.365 0.096 3.782
199.4 144.5 56.76 0.365 0.181

195.0 148.2 58.45 0.373 0.279

191.2 151.0 59.87 0.380 0.321

190.6 151.4 60.10 0.382 0.230 1.662
2187 105.0 45.04 0.292 0.283 0.088 3.318
2163 109.2 46.32 0.304 0.248 0.094 3.234
209.2 1158 48.89 0.324 0.212 0.117 2.769
202.8 121.1 51.20 0.348 0.187 0.103 3.379
191.0 129.4 55.36 0.384 0.240 0.067 5.731
180.1 139.6 60.08 0.423 0.490 0.105 4.029
125.0 427 52.43 0.246 0.448 0.093 2.644
114.8 477 59.08 0.268 0.300 0.094 2.856
100.7 54.3 69.54 0.339 0.299 0.214 1.586
152.8 94.7 51.68 0.276 0.268 0.153 1.800
150.0 98.3 53.39 0.280 0.269 0.153 1.830
145.0 103.6 56.22 0.289 0.278 0.160 1.806
140.0 108.6 59.10 0.298 0.290 0.165 1.806
135.0 113.6 62.11 0.308 0.301 0.174 1.770
130.0 118.6 65.29 0.338 0.318 0.190 1.779
1247 123.7 68.80 0.394 0.383 0.230 1.713
130.39 114.99 55.58 0.266 0.083 3.227
126.71 118.87 57.74 0.274 0.097 2.824
118.37 128.03 63.06 0.293 0.095 3.086
108.18 138.48 70.16 0.321 0.186 1.722
86.60 82.80 45.79 0.219 0.521 0.180 1.219
80.30 95.90 52.15 0.237 0.310 0.165 1.434
73.30 109.50 59.67 0.259 0.262 0.205 1.264
66.20 122.70 68.19 0.287 0.326 0.230 1.248
61.30 131.70 74.84 0.386 0.633 0.340 1.118
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