77 2l oyl IFAY Gl 9 3l oF oylods FY s (S0 (pwidgo alxo

S2o5 o solg i 5l (51950 (rtysd (§ilwdints 9 2100

Caino g ple olRiily (SlSlo  pwaigo caSiiils o Loliul olas s sl e
Caio g plc olisle « Sole ouSizslo ‘d.,i:)‘ wm)Lf QLJL...S IR
US>

Sygar g oS Gud b o jogaty Wil Lo j5iS 50 63b; 65, a4 Slls ()5 obj (0 5 oS Wl 4 Az b g 570 loim,s

oads b s co Gide 1) 4l jo VD B asl o 0. 50 (gedgae a5 (5595 (e S e ol jo Al (glioe g oSy adgs
Olsie & ol oo 5 lis] ools L a8 LIS 4y ab wlol 61530055 052905 b as] o ablco ceslio 20 O B Y oy (sloglis,] (sl 45 e
slr ¥ larite 5l )l 5 (2955 5 63959 sbls) SliFle s cal 0gh 48,5 wig 5 ol slaslad wusle il 350 sla s> sl 5295
Slp cgam dle e j0 s Giales CATIA 5l 5 10 1) 2 oman JS& canl [0l g ools Liolas 1) (55950 w9 Gy (Sawdid o)
SaSd alin gawain SO glp (o585 sleosls Lawgi oud ol Ohs, S L NUMeca g s l38le 5 Jawgs adgl >k 51 0,8 oy lebl
Soee ke 4 pg Al e 53 (nlply sl LA (5 peme (s ln 1) el 003k Siluand @l oS el (gileand 5 su

0,5 003l ;0 N0 Gialidl 4 i oS ol lodil ceas sloaSiil g S i ,eX) 5l eolatnl b o sdwaie (gilwdign mdle 2050

Sii ke 395N (S 65 (T 0y i (5 i ity (5950 (ry9F HGualS Olads

Design and Optimization of Axial Turbinefor Small Hydropower

Stations
Sh. Derakhshan Assistant Professor, School of Mechanical Engineering, Iran
University of Science & Technology
N. Kasagian M.Sc., School of Mechanical Engineering, Iran University of

Science & Technology

Abstract

Axia turbines can be applied in our country for low heads and high flows, especidly in off- grid low
capacities. In this research, an axial turbine was designed for flow ranged between50 I/sto 150l/s and for 2to 5
meters of head. Firstly, primer design software was established to calculate all required geometrical parameters
of turbine. Indeed, this software is able to show the 3D shape of runner in CATIA. In the next step for
evaluation of design, turbine was simulated by Numeca using a verified numerical method by experimental data
for a similar geometry. Simulation results did not show a suitable efficiency for axial turbine. Therefore, to
improve the performance of machine, runner shape was optimized by genetic algorithm and neura network.
Final geometry had 15% more efficiency than the initial one.

Keywords: Axial turbine, Optimization, Micro hydro power, Genetic algorithm
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