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ABSTRACT

This paper is aimed to propose the design database(DB) of the inline micro-turbine for SkW class. CFD analysis is performed
to investigate the effect of a turbine on each parameter. This study showed that RadhaKrishna’s data is different from the SkW

class in the low-head and the micro-turbine. Therefore, new DB for the design of inline micro-turbine for SkW class could be

needed. This study configured new design DB for the design of inline micro-turbine for SkW class. The DB of this study
showed that the optimal hub ratio(Dp/DR), the optimal body ratio(Db/DR) and the optimal range of body length ratio(Lh/DR)

is 50%, 1.1 and 2.3 to 2.9, respectively.
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Table 1 Small hydropower candidate site with the low head

Power Head | Discharge remark
(kW) (m) (m?/s)
Aquarium Basin | 50~100 1~3 1~3
108 2.76 463
Sewage
Treatment Plant 159 408 463
163 418 463
Agrieultural g 5y |15 1~5
reservoir

Table 2 Design specifications of inline micro turbine

H Q Dp ;
(m) (m®%/s) (m) remark
Value 3 0.2-0.3 0.3 5kW
Ly
Rt
Ry |/ =
Db _ B . . Dp DR

Fig.1 Tubular turbine design data by H.C. Radha Krishna
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Fig. 2 Calculated runner vane of inline micro turbine

(a) all view

(b) runner and guide vane

Fig. 3 Computational mesh of inline micro turbine
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Fig. 4 Schematic diagram for CFD of inline micro turbine
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Fig. 5 Calculated dimensions of 5kW inline micro turbine
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Table 3 Calculated optimum values of 5kW inline micro turbine

Results by RadhaKrishna | remark
Dr 0.3m -
Number of Vane 4 - 3,4, 5
800,1000,
pm 800rpm 1200rpm
L |
Dp/Dr 0.387 0.325
R1/Dr 0.693 0.124 Ng
R2/Dr 0.387 0.189 =
Db/Dr 1.160 0.781 533.06
Lb/Dr 2.860 0.858
efficiency 70.143% -
75.0%
74.0%
73.0%
72.0%
71.0%
X
& 70.0% - —
69.0%
68.0%
67.0%
66.0%
65.0%
5 7 9 1 13 15 17

Number of Guide vane [EA]

Fig. 6 Effect of the guide vane number changes on efficiency
variation for 5kW inline micro turbine
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Fig. 7 Streamline and pressure contour on the centerline plane
for 5kW inline micro turbine
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Fig. 8 Performance curve of 5kW inline micro turbine by double
regulated control system(change of GV and RV)
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Fig. 9 Schematic diagram of hub ratio variation
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Fig. 10 Effect of hub ratio change on the efficiency for 5kW inline
micro turbine
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Fig. 12 Effect of body ratio change on the efficiency for 5kW

inline micro turbine
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Fig. 13 Schematic diagram of length ratio variation
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Fig. 14 Effect of length ratio change on the efficiency for 5kW
inline micro turbine
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