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ABSTRACT

The purpose of this study i1s to examine the effect of nozzle shapes on the performance and internal
flow characteristics of a cross—flow type hydro turbine for wave power generation. The performance of
the turbine is calculated with the variation of rotational speed for 4 types of the nozzle shape using a
commercial CFD code. The results show that nozzle shape should be designed considering available head
of the turbine. Best efficiencies of the turbine by 4 types of the nozzle shape do not change largely but
overall performances varies mainly by the nozzle width. The output power of the cross—flow type hydro
turbine changes considerably by the nozzle shape and a partial region of stage 2 in the runner blade
passage produces maximum regional output power in comparison with the other runner blade passage areas.
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Fig. 1 Varation of symmetric nozzle shape
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Fig. 2 Shape of runner blade and its dimensions

! z}oi] Eﬂﬁ‘}‘ﬂ Hexahedral

o #54
ol 582

31



ANE B fYTY §ETY wF T FUD
4 WA AW ANEFE Aol DAY
o sgo dsA Fdee) ANS st

7]
Bl g Held At 7| wiEel A %
2 AAATE vluAd @G HesE A5t Ao
F33 Aee FEs=d fesittz dddEY &
Habet 282 3o mebA Nozzle 13 30] A}
ok 28 UEl I, Nozzle 29 49X += FEyafolA
zto] & Hol|ARE E&o|X = A9 FAS ATE H
ojx Ut}

i, T2 Zpol M-S AXS Nozzle 4o 93

2 do
ol
2
k=)
Au)
2
(s

. oXh
N
H!

i
N
i)
SL
£
T,

14 mlo
112
oZ,
>
N
.,

L

o Su)
=
ge
olo, (il
J o
3
>
riN
2

A
Jdo
kol
e
_);.1_5
N
)
=
=4
2
HE
rlo
o gl
N
o2l
2,
s
rir
Z
I~
N
g
}—l

32

Fig. 3 Performance charactenstic curves of cross-fiow type
hydro turbine model by the varation of nozzle shape
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Fig. 4 Division of runner passage in the cross—flow type
hydro turbine with Nozzle 3
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Fig. 5 Qutput power by the variation of nozzle shape at the
best efficiency point
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Fig. 6 Velocity vectors in the flow passage by (a} Nozzle 2
and (b} Nozzle 3
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Fig. 9 Averaged pressure distributions on the surface around
the runner blade by nozzle shape @ at (a) Stage 1
and (b) Stage 2 at the best efficiency point
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