FaV-YA9 axiio ATAA Gul ¥ o)led PR als AA oly oyl (SKilSo it alxo

LTRRTT - TSR Y1 5 R Tevwe | S JOUVEY UFPUT SO JCSYORE CPC JCH | - OS] B YRS T
Jib ).bs ol

olnl sl Glgal o)l raz anped olKails «Silse pwiiges 09,5 (5558 (Gemtils Gooxo Ligo
Al sl sl ol yez dped oKl (SlKe siige 05,5 colin] 9190 > pual
el Gleal Glgal ol ez supd olKiils « SlSo  cwiiga 09,5 ol o5 Pt (& o

oduS>

asip 55 )0 bl pf Sose 4 ol GuF oan s Gup b Il 90 0 eRELT Jae o il oy w5 S0 50 Sl bz dlie ol
5 aiglh 13 oy 5l ool b (gl apns ool 0 Sl 3 k8 Sl sl g gy Geized 5 00 (3l drd alis 903 5 28l
Sl gl solaidan (g, 5l Jol gulis cwain g0 50 sl ool plonil 28ly dwsain 10 SST K-0 5 puditns 550000 dwiin o kg Sxail sla Joo
dglie Bl oo 5 Ol anulonn ulol oS (i Dliiiod )5 eoliiul 3550 gy b odgr jLad S5k o ps 4 IS Ol Cnd bl a5 56 L
4 dusly odel s S50 ,hb ojlail sias o lis Juol> gl sl ongr alKiulejl slaosls Lulul p (i Como g (6395 (50 Ll el oo
A8 o 0 YV ali8l crge Jliad 8Ll o po & Sl S ol 36 8 QLl (sl ooleiig ) 3l oolitiul g 035y gd 08,0 e

B9l o0 o S8y jo lid Jlugi als oo 10 VA 5 ey o lug (saue 0 VEIY ralS ot Gl 56

e b b o b g 0 e il B yg8 w0l B,y cls S s i guadS slaoily

Water Injection for Reduction of Vortex Rope Effects in Francis Turbine Draft Tube
and Offering New Method for Selecting Nozzle Diameter

M. Mohammadi Mechanical Engineering Department, Shahid Chamran University of Ahvaz, Ahvaz, Iran

E. Hajidavalloo Mechanical Engineering Department, Shahid Chamran University of Ahvaz, Ahvaz, Iran

M. Behbahani-Nejad Mechanical Engineering Department, Shahid Chamran University of Ahvaz, Ahvaz, Iran
Abstract

In this paper, fluid flow in Francis turbine draft tube is simulated with and without water injection condition in unsteady state using
actual and straight diffuser geometry of draft tube. Also a new method for selecting nozzle diameter for injection is proposed.
Simulation is carried out using Fluent software and k-g and SST k- turbulence models in the straight and actual geometries of the
draft tube, respectively. In two considered geometries, results of proposed method for selecting the nozzle diameter, which is based
on the ratio of the total loss to the pressure recovery factor, have been compared with the method used in the previous researches,
which was based on the total loss calculation. Inlet boundary conditions and validation are based on the experimental data. Results
show that selecting nozzle diameter is depended on the geometry of the draft tube, and using the ratio of total loss to pressure
recovery factor approach for selecting nozzle diameter will improve the size of selected nozzle diameter up to 33%, velocity
fluctuations up to 16.3% and pressure fluctuations amplitude up to 19% in draft tube.

Keywords: vortex rope, water injection, Francis turbine, draft tube, pressure recovery factor.
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