miﬂizﬂqﬁ’mmﬂﬂ%aﬂhf_ﬁmﬂssuLﬂ%ammmmi:mﬂ"lmfm%'aﬁ 21
17-19 @MAY 2550 INIATALI

[ y o @ ¥ [
nMINadallla $ﬂ']5%"laa\‘]lﬂ%a\‘i MRBHITIALAN

Testing and Numerical Simulation of Small Hydro Turbine
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Abstract

A research project is currently being undertaken in
collaboration with Electricity Generating Authority of Thailand
(EGAT) with several universities to develop a standard design
procedure for small hydro turbines that can be manufactured
locally in developing countries. Mae-Jang dam at Mae-moh

Power plant, Lampang province, has been selected for small

hydro demonstration. The Computational Fluid Dynamics (CFD)

was exploited as the design tool. The turbulence k-& model is
used for simulation to analyze flow pattern and fluid mechanical
efficiency of hydro turbine. The CFD and field test results were
well agreed at average head = 13 m and flow rate = 1.6 m3/s.

The power output is 155 kW and overall efficiency is 80%.
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Q RPM AH Powerinpu Power,,.., efficiency
(m’ls) (m) (kw) (kW) (%)
1472 | 625 333 38.286 507 13.24
1263 | 626 385 47.702 32.23 67.57
1354 | 628 5514 73.241 54.42 74.30
1445 | 629 7.206 102.148 80.77 79.07
1523 | 630 8.739 130.566 105.63 81.05
1593 | 630 9.989 156.101 129.16 82.74
1631 | 630 11.148 178.369 149.83 84.00
1641 | 630 11.671 187.882 155.61 82.82
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Q RPM AH Pows,ri"pm Torque Power, ..., efficiency

(mIs) (m) (kW) (n-m) (kW) (%)
1.172 625 1.21 13.89 121.09 7.925322 57.05
1.263 625 2.26 28.00 138.38 9.05695 32.35
1.354 625 3.43 45.54 420.38 27.51 60.41
1.445 625 497 70.50 754.49 49.38126 70.04
1.523 625 6.34 94.79 1060.4 69.40302 73.22
1.593 625 6.61 99.84 1124.53 73.60032 73.72
1.631 625 8.21 131.41 1519.837 99.4731 75.70
1.641 625 8.39 135.10 1564.8 102.4159 75.81
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Q RPM AH Power, ., Torque Power,,.., efficiency

(m'/s) (m) (kW) (n-m) (kW) (%)

1.172 625 3.33 38.286 121.09 7.93 20.70
1.263 600 3.85 47.702 505.05 31.73 66.52
1.354 525 5.514 73.241 1008.4 55.44 75.69
1.445 520 7.206 102.148 1388.65 75.62 74.03
1.523 510 8.739 130.566 1765.007 94.26 72.20
1.593 515 9.989 156.101 2068.311 111.55 71.46
1.631 490 11.148 178.369 2372.483 121.74 68.25
1.641 475 11.671 187.882 2527.568 125.73 66.92
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