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ABSTRACT

Francis turbine of commercial small hydro
-power plants under 10kw which is investigate
a flow characterist and an efficiency in the
research which it sees, the problem and an
improvement is investigate.

In the research which it is simply model with
casing, guide-vane, runner, draft tube for
simulation numerical analysis of small-sized
Francis turbine. model uses the Gambit and it
composes with approximately 800,000 non-
uniform lattices. Solutions are investigate the
hydraulic characteristics against an outward
angle of guide vane, the number of guide vane,
head(inlet velocity) by using FLUENT which is
a commercial business code.
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Fig. 1 Grid system of Francis Turbine
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Table 1 Condition of numerical calculation

Casel Case2 Case3
blade angle (0] (0] X
blade number X 0 X
inlet velocity X X 0]
runner twist X X X
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Fig. 2 Hydraulic characteristics for blade angle

Fig. 2+ WA {FEZ F71d 2 Fa93)
ol2&7, 3AAe AP B|AE HlLT Ao
o}, ¢t Ao {&EZ F7tel wet fFEYAe} o2
82 vgse Frtsttdrt &2 52& o]/l
g4 333 7S B F 3 ol A A}

o] Fzto] FotA Aol WlFe & AHgo] 4
gholl wel f-9 3ol dAsA H7 HAsMe

¥ 4 ogld aey HdAst we
2 Aole] % Fbel web f22
T ZF

=2 o] Frhok= Hld

BAE ZA FEE & F U ol F2 AUA
Atolel wWE f&ol S5t Ao FTrtetrtE
714 &del ot AA Fie] &L Fa¥
Ao dFH

32 [Case2] 2HhZl A5ol REZ| e st
N =M

FUA Afolel fEF Fo] HEHES SHZ
9 §222 2dse] G 2ol 278 23
A FEed 54e AEsd.

Table 2 Condition for blade number & blade angle
Sl 2l S~(7H) 12 13 14 15 16

A 62° 60° 58° 56° 54°

B 64° 62° 60° 58° 56°
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Fig. 3 Hydraulic characteristics for blade number &
blade angle
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Fig. 4 Hydraulic characteristics for inlet velocity
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