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Output Optimization of Microhydro Kaplan Turbine
by Double Regulating Runner and Guide Vane
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ABSTRACT

Recently so much attention has been focused on renewable energy and, since its sources to exploit are already almost

saturated in the country, the practical alternative to this situation could be a micro-turbine which uses the low head and low

flow. From a point of view of local micro-turbine design capacity and manufacturing technology, the problems such as the

accumulation of technical skills, the expansion of related industries, the national policy expansion and the turbine efficiency to

improve are still vulnerable and it’s true that there are also negative views about the economic feasibility, the technicity and

the operation management of the micro-turbine. However, if the improvement can be done in technology of low-head double

regulation micro-turbine to generate more outputs and the operation management can be reliably realized, the micro-turbine will

be re-evaluated as an appliable source of renewable energy, even the output is small, and by a paradigm shift, it could realize

a power generation as an economic and rational system.
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where, P : Output (KW), Q : Discharge (m'/sec)
H : Rated head (m), t : Turbine efficiency (%)
ng : Gen’ efficiency (%) m : Total efficiency (Nt ><ng)
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Table 1 Micro hydropower turbine sample input data
Input Item Input Data
Gross Head 6.5m
Discharge 1.0m'/s
Generator Efficiency(%) 90%
Theoretical output 50kW

Note) Not include head & discharge of lose.
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Table. 2 Relationship table of Runner and guide vane

QT/Qm| Q H phi psi | Q11 | NIl | eta
% m3/s m [0) y % Pm %
10 0.100 | 65 | 0011 | 0194 | 0.08 560 79.0
20 0200 | 65 | 0021 | 0194 | 017 560 82.0
30 0300 | 65 | 0032 | 0194 | 025 560 84.0
40 0400 | 65 | 0043 | 0194 | 0.34 560 86.0
50 0500 | 65 | 0054 | 0194 | 042 560 88.0
60 0600 | 65 | 0064 | 0194 | 051 560 89.0
70 0700 | 65 | 0075 | 0194 | 059 560 90.0
80 0800 | 65 | 0086 | 0194 | 068 560 90.2
90 0900 | 65 | 0097 | 0194 | 0.76 560 89.8
100 | 1.000 | 65 | 0107 | 0.194 | 0.85 560 89.6
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Ay = av ¥ zv / Dv (2)
where, av = measured distance between guide vanes
zv = amount of guide vanes

Dv = diameter where av is measured
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Table 3 Table of Runner angle input data
R’ 0 0 0 O o 0 o
G 8 12 16 20 24 28 32
30 - - - - 10.7 - -
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50 - 134 203 249 . 228 | 198 @ 150
60 - 197 260 @ 288 | 286 ¢ 260 @ 210
70 - 254 1 297 ¢+ 317 0 321 1 309 | 271
80 - 289 ¢ 314 ¢ 332 @ 348 : 333 i 292
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Fig. 7 Angle of the output changes according to the runners
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Table. 4 Range of guide vanes and runner vane data
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Fig. 10 Output of double regulating by guide vane & runner

Table 5 Overseas (Europe) the efficiency of microhydro power

Turbine type Efficiency
Kaplan single regulating 90%
Kaplan double regulating 92%

Tubular 89%
Francis 92%

Note) EU standard. ESHA. 2004
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