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Hydraulic Performance Analysis of a Francis Turbine
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Abstract

raulic performances of a Francis turbine which had been designed and tested by IMHEF were calculated with a
code and compared with the IMHEF test results. The non-dimensional specific speed of the turbine is 0.5, the
diameter 0.4m and maximum efficiency 93.1% respectively. To make the calculation of the turbine more exact, the
the guide vane, the runner and the draft tube were calculated simultaneously. The calculation results gave a quite

good agreement with the IMHEF test data, and therefore it is expected that the present calculation technique will be utilized for
the hydraulic design of efficient Francis turbines.

=45
LME AT, 20 4k Aeekel IMHEFAA AAS Zaas
ZaH3)e] AY(ERE, 2Fo)uel 9 chidAlE AdEhe o)
FEA Robe nlwd oW 77 B 7)evptel o)F sfol AesiAldle AT uh glony, 2 dyelMe ERET
A g7) ol A3 BTAE A &0 o) FLuird) & A9 IMHEF ZehAz sajel disje dia)d e st
Sate] Tubate] ol FEluAdAEE 4w AZwwad| 3 AsdEAsE 4y daplel v dEsIR s
ol27)7kx tlkdh Feje) Sab7h Apsle) Yol FEE I 9
FUAE Thekst WAe] feEubd AT} SR T glon| 4
S MARES g WAL S AP 93 A 9= 2. ZEMAA xio] HasiA
SAw arEs faps B A% Ausle] Uy xolw 9
4. #2 5o =g ﬁa wa AEe] 7o} 8ol 21 ZEA A 7o) g4
U A ORES HeEn AT e A 2o Fig. 1& 28504 A2k IMIEF Zahi|s 439
NN M2 9% AFo] B WA 97 o] nislrtAe B 3349 B4 U Aow Hay/AE Yuhd Aol ) T
A Azl ofeke s An sl Aol 24} 2 we wae Aoy % wihel ~douelsay vane)h 5
ARES Fushy) 98 AALoaAN shuLo] AN =2 & 7149 Shid7l(guide vane)Z FAEO ek e T
o TPaclcr Gne, 1R fAGE Suel sun s o B&TE 0501, AU(umens TAANAFOBA WS
AA7)%9) $R7) A48 Basit 137)0)31 &7 94-@1201 0dmols], Bie] 27RE 53
a5 ke Mim 279 UAE Be5] PHdraft tube)o] BAE O] 9|
R, 07HE 44 29 o HCE I et

1#5011*1 3}55401011 .

Tl M 74177}7\
8 =29 R
z].oﬂ 1 %6‘—&)}4

7

1H] 2 % (non-dimensional
3 9l i T Al 2 (Francis-type), 71Z&h
Hélﬂ_aé(bulb‘ ype) FARZE AMEEC 2 4

* 7 AATY YAV AE. esvoon@kimmure kr
Froieta 714 ek hw_oh@chungjuac kr
4 A7V AAEL mipark @ kimm.re kr

*%

l =HEER

{a) 3D configuration ibt mendional dimension
Fig. 1 IMHEF Francis turbine
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(@) 3D model (b) caleulation meshes
Fig. 2 IMHEF turbine modeling
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Fig. 4 Blade loading at runner, condition-C
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