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Abstract: This exploration portrays a strategy for the parametric configuration; computational liquid motion
(CFD) helped examination and assembling of a Francis sort hydro turbine runner. A Francis sort hydro turbine
comprises of five parts which are volute, stay vanes, guide vanes, rurmer what’s more, draft tube. The water
driven execution of the turbine relies on upon the part’s state; particularly on the state of the runner cutting
edges. The configuration parameters for the different parts are influenced by the runner parameters
straightforwardly. Runner geometry is more perplexing than the other parts of the turbine. Thusly; to acquire
precise results and meet pressure driven desires, CFD investigations and progressed assembling devices are
mnportant for the configuration and assembling of the hydro turbine rummer. The turbine runner outline
approach created is exhibited utilizing genuine potential water driven force plant in Turkey.
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INTRODUCTION

Outline and streamlining of these segments is critical.
Particularly, runner outline influences the parameters for
all other turbine segments. Parametnic design of a Francis
turbine runner by means of a three-dimensional inverse
design method is discussed by Daneshkah and Zangeneh
(2010). Thus, plan of the runner should give the greater
part of the necessities and requirements. Abnormal state
of effectiveness and cavitations free stream on the runner
sharp edges is the fundamental necessities as indicated.
Improvement of the rumer design of Francis turbine
using computational fluid dynamics and application of an
mtegrated CAD/CAE/CAM system for stamping dies for
automobiles are explained by Kaewnai and Wongwises
(2011), Lin and Kuo (2008). Rumner geometry 1is
unpredictable and rotational; in this way to get precise
results, CFD (Computational Fluid Dynamics) is broadly
utilized is explained by Jayakumar et al. (2014). CFD
apparatuses help to focus the stream attributes all from
begmning to end the messenger 1s discussed by
Selvakumar and Manoharan (2014). In this learning the
pattern and assembling strategy for the turbine’s runner
of water powered force plants 1s clarified 1s described. The
point of this study 18 to express this outline and
producing technique for hydro turbine runners with the
assistance of a contextual analysis: turbine runner of
Yuvacik Hydro-Electric Power Plant (HEPP) in Turkey.
Evaluation of machiming parameters nfluencing thrust
force in drilling of Al-SiC-Gr and design and analysis of
ating system for pump casing and mechanical and
morphological properties of PPAMWNT/MMT hybrid
nanocomposites are discussed by Raj (2014).

MATERIALS AND METHODS

Design methodology: In this study, a CFD-based
configuration system 1s utilized to get the runner cutting
edge shape and attributes. Figure 1 demonstrates the
runner plan philosophy already created by Kaewnai and
Wongwises (2011). The procedure begins with the
runner’s outline edge with the supplied parameters for a
particular force plant, Q (volumetric stream rate), H (Head)
and Ns (Particular Pace). The shape and plan for the
runner sharp edges modify with the adjustments in each
of these parameters. As per these parameters, utilizing
in-house codes, essential runner edges of driving and
trailing edges are resolved. Rummer sharp edge shape 1s
plammed utilizing a CFD programming and the planned
rurmer sharp edges are coincided for Computational
Liquid Progress (CFD) reenactments utilizing the lattice
era module of the same programming. The geometric
outline acquired is reproduced utilizing CFD with k-¢
turbulence model to acquire exact results. On the off
chance that the outline not gives the important
conditions, the strategy is rehashed by changing the
runner shape. At the point when the composed shape
gives the important conditions which are head,
proficiency, outlet stream point (alpha) and least weight
esteem for cavitations free operation; the computer aided
design model of the sharp edges is created. Mechanical
examination of the configuration 1s additionally executed
as a piece of the created rummer plan philosophy. The best
outline is picked after the mechanical investigation.

Solid model of the runner: Prior to the cross section era
for the outline and CFD examinations, limits of the stream
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Fig. 1: Rummer design methodology

entry ought to be characterized. BladeGen module of
ANSYS was chosen for the configuration to its benefits.

BladeGen gives quick reenactments, change and
streamlining when utilized with ANSYS CFX.

RESULTS AND DISCUSSION

CFD analysis of the runner: Examinations of runner are
performed taking into account the gave amounts for the
particular force plant within reach: volumetric stream rate
of 2.5 m’sec, head of 43.75 m, circumferential rate of
1000 rpm, particular pace of 296 and 15 cutting edges of
runner. Number of cutting edges, volumetric stream rate
and circumferential speed parameters are utilized
alongside CFX turbo mode. Mass stream bay and the
weight outlet are characterized for the program.

Collaborative design and development: All through,
the entire runner plan philosophy we research in a
CAD/CAM/CAE coordinated environment all together to
enhance shared research and build the cutting edge
quality while dimimishing the tume spent for the
configuration and the assembling procedures. The
improvement stages are performed at the same time by the
joint effort of both plan and assembling architects. After
the CFD investigation of the edge, the strong model 1s
produced utilizing CATIA V6, the computer aided design
project of dassault systems and the mechanical
investigation is performed by the outline
environment. As the strong model of the runner blade 1s

same

produced, the same model is utilized to create the
NC-codes that are one of a kind for the five hub
processing machine that will be utilized for machining the

meridional segments of the runner sharp edge. The strong
model is handled by DELMIA V6, the Computer Helped
Manufacturing (CAM) instrument of Dassault Systems. A
five hub processing machine is essential keeping in mind
the end goal to machine the surface profile of the runner
sharp edge with most astounding exactness. The five
pivot CNC processing machine in the Center for Hydro
Energy Research has the power deliver the complete
measured rurmer sharp edges of medium limit turbines and
downsized test sharp edges of the models of high power
turbines.

The mstrument’s majority that 1s utilized as a part of
the procedure which are specified above as ANSYS,
CATIA and DELMIA are introduced on a solitary server
PC. A product lifecycle Administration device, named
ENOVTA gave by dassault systems too is synchronized
to the framework by the lifecycle of style turbines
beginning geometry era to assembling and tests. ENOVIA
will empower advancement of a model turbine building
database wlich could quicken geometry to-test cycle of
new plans. The 3DEXPERIENCE platform fueled by
ENOVIA will empower specialists and fashioners to
influence from the advantages of coordinated effort as it
15 sufficiently strong to oversee touchy also mission
discriminating  information.  As an  incorporated
arrangement of configuration, focusing so as to build and
examination on outline to item cycle, the conveyance of
basic data is accessible. Originators and designers will
have the capacity to login to the framework and outline
the runner cutting edges cooperatively by progressively
utilizing the information origmmating from the past
reseach what’s more powerfully putting away the
information leaving the new configuration process.
Architects can likewise utilize another bunch environment
as they perform CFD examinations that oblige high
computational force. The CFD model arranged on the
server PC is sent to ANSYS turbo grid device running on
the powerful bunch of TOBB ETU Center for Hydro
Energy Research.

CONCLUSION

A commumty outline strategy 1s produced for the
parametric, CFD supported plan and assembling of hydro
turbine runners. The point of this study is to clarify the
outline and assembling technique for Francis sort hydro
turbines utilizing a particular force plant as a part of
Turkey as a contextual analysis. The outline of runner
cutting edge of Francis turbine to get the wanted head
and productivity depended on the revision of runner
shape with tral-mistake, mn-house MATLAB codes
what’s more, help of CFD. The effectiveness for the
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planned runner at the Best Efficiency Point (BEP) is 92%.
This outlined runner will be the first runner fabricated and
tried at TOBB ETU Center for Hydro Energy Research.
The assembling and test office of the middle 15 still under
development and as a work’s continuation exhibited thus,
the office will begin its operation in a brief span.
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