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ABSTRACT

Model performance test is generally used to design a new hydraulic turbine instead of prototype performance test to save
time and cost. The present study verifies the usefulness of model performance test for a prototype turbine design. Three
different model turbines were designed and manufactured for a model test, and then the model test was conducted in K-water
hydraulic turbine model test center. Reproducibility test was performed to determine the uncertainty of the test results. The
standard of a model test was referred to IEC 60193 which is the international standard for a hydraulic turbine acceptance test.
A Hill Chart with nl1-ql1-efficiency was plotted based on the model test results. Furthermore, on-site test was conducted to

verify the usefulness of model test by comparing model test results with the onsite test results.
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Fig. 1 Overview of test rig for Francis model turbine
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Table 1 Francis model turbine specification for performance test

Specific | Reference | Rotational | Flow Net Power
speed diameter velocity rate head (W)
(m—kW) (mm) (rpm) (m"s) | (m)
120 250 1,200 0.25 35 73
200 350 900 0.45 18 70
300 350 900 0.34 9 26
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Table 2 Measured values of reproducibility test results
Item N11 Q11 T11 Efficiency
Avg. value 54.36 0.83 1218.46 85.08
Standard 0 banr | 00032 15196 0.3206
deviation
Standard
deviation rate 0.066 0.383 0.125 0.377
(%)

Table 3 Reproducibility test results for random uncertainty

No. N11 Efficiency No. NI11 Efficiency
1 54.359 85.662 11 54.403 8.544
2 54.338 85.112 12 54.406 8.570
3 54.341 84.567 13 54.407 84.871
4 54.408 85.446 14 54.365 84.666
5 54.330 85.958 15 54.366 84.686
6 54.338 84.972 16 54.369 8.057
7 54.339 85.172 17 54.369 8.002
8 54.344 85.002 18 54.361 8.092
9 54.335 84.789 19 54.398 84.902
10 54.333 84.980 20 54.354 8.048
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Fig. 5 Results of the runaway test of the model turbine
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