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ABSTRACT

The uncertainty of the model turbine performance test for the hydraulic turbine plant suggests the reliability of the test. In
general, the performance evaluation of the model turbine is carried out in accordance with the criteria set out in IEC 60193.
In advanced institutes, the total uncertainty is suggested to be less than 0.25%. The uncertainty is expressed as the sum of
system uncertainty, the natural error of the instrument, and random uncertainty occurring in the test. In the model turbine
performance test facility, a high-precision instrument is used as method to improve the uncertainty, and the uncertainty that
comes from repeated test is improved. In model turbine performance test, the uncertainty can be improved by stabilizing the
flow of the test rig as much as possible and measuring the necessary values. In this study, CFD was used to stabilize the flow
in the test rig to improve the uncertainty in the performance test of the model turbine. Each result was compared and analyzed

as an index of swirling strength, head loss and flow uniformity in the flow rate range of 0.1 to 1.0 m%s.
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Table 1 Min, and Max, value of swirling strength at the
outlet plane without G/P, ST

Flow rate Swirling strength [1/s]
[m’/s] Maximum Average
0.1 1.9883 0.1548
0.3 5.9293 04318
0.5 9.8039 0.6904
0.8 15.5720 1.0706
1.0 19.4020 1.3152
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Table 2 Max, swirling strength value according to G/P

number
Flow rate Swirling strength[1/s]

[m’s] 1EA 2EA 3EA 4EA SEA
0.1 20141 | 20171 | 19883 | 19515 | 1.909
0.3 59346 | 59192 | 58682 | 5.7324 | 5.6257
0.5 9.7931 | 9.7431 | 97127 | 94676 | 92735
0.8 154801 | 153929 | 153275 | 15.0566 | 14.7498
1.0 192429 | 19.0954 | 19.1769 | 18.7501 | 18.3795

Table 3 Avg. swirling strength value according to G/P

number
Flow rate Swirling strength[1/s]

[ms] IEA 2EA 3EA 4EA SEA
0.1 0.1096 0.1006 0.0704 0.0673 0.0762
0.3 0.3129 0.2716 0.1938 0.1912 0.2088
0.5 0.4996 0.4261 0.3074 0.3088 0.3367
0.8 0.7270 0.6445 0.4773 0.4840 0.5194
1.0 0.8753 0.7792 0.5896 0.5972 0.6398

Table 4 Swirling strength value according to ST type

unit : 1/s
Flow rate Straight type Separated type

[m’/s] Max. Avg. Max. Avg.
0.1 1.0880 0.046 1.8819 0.0680
0.3 3.0649 0.1191 5.5552 0.2715
0.5 4.9804 0.1863 9.1666 0.4466
0.8 7.8094 0.2821 14.5770 0.7642
1.0 9.6700 0.3456 18.1630 0.9621
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Table 5 Max&avg swirling strength value according to type
of the G/P and ST

o

unit @ 1/s
Straight type ST Separated type ST
Flow rate GP : 4EA GP : 2EA

[m’/s]

Max. Avg. Max. Avg.

0.1 1.0279 0.0502 1.0413 0.0673

0.3 2.9040 0.1310 3.0961 0.2210

0.5 4.7101 0.2045 5.1723 0.3492

0.8 7.3859 0.3125 8.0323 0.4581

1.0 9.1822 0.3864 10.4214 0.6397
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Fig. 16 Efficiency comparison of model turbine
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Fig. 17 Installed connecting—part in the Test-rig
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