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SJOsion, cavitation and corrosion are major material
remg\/a]”ﬁ In hydraulic turbine

- ...—r_ez ;(')ﬂ reduces efficiency and life of the turbine. And,
Jmoreover It also causes problem in operation &
.malntenance
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- * Hydraulic turbine components operating in sand-laden
Water subject to erosive and abrasive wear.
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Light colour soft flaky mineral

3 25-3.0 Dark colour soft flaky mineral
5 20-25 Soft flaky mineral, green
9
6.0-7.0 Colourless, transparent, elongated

needle & blade like mineral

3.5-5.0 Shining dark grey, magnetic
w"_[;l,emﬁ'u:te/— <1 <0.5 5.0-5.5 Earthy reddish brown iron oxide
_— limonite
- ~ llmenite Traces <0.5 55-6.5 Shining black/ silver grey
Garnet <1 1-2 6.5-7.5 Light pink colure
Tourmaline 0.5 <1 7.0-7.5 Fragments of black, green, pink
Other minor <4 <4 - very fine dust particles, clay and

other minerals
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Quartz content in Nepal

o
o0}

Y I Y S R
I !Us0 eides

I 14SO)UNS

.Ill ¥eyo fejod

I |P5Ud

IIII Iysoxewe |

I 20U WY

-Ill WL

EEEEEE——— ©|0U> PeyQ

= TG

Koshi

e R

I 104Q

DN Eityeur|y

Kathmandu

Bagmati

o JEEEE

e funied

I fue|11yD

e TTENEITN

Bagmati

EEE—— Neul|

neul |

I ©|0U>| ypeY

mEEEE—— T - IPON

I -'PON

I B[0U] UNJY

S

I 15A9Y IR

BRI [0y ndey

I >N Wiy

West Rapti  |Gandak

| 55 350/,

Ireuaed

O O O O O o o
~N O O < M N
[9%6] 18

(@)
i
)] 1UB1U0D Za1eNnd



" : _ *_._
nieivaive system, I a _
JUIHENEIES T UNNEIANES, UNRAET SN SE

i

EOSIONNNEStay Vanes, guide vanes, runner vanes and sealing rings
ZIERNEINOSE SErous sand erosion in Francis turbine.

Eros]__g_r- nistay vanes : due to high velocity
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,.'_-:,:E @510 N guide vanes: due to leakage flow, horseshoe vortex and
_,_ gﬁ' velocity
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- Er05|on In runner vanes: due to horseshoe vortex and high velocity

® Eresion in sealing ring :due to high velocity and acceleration
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yorGalculate: the particlestiajectornies whichrdescribe the:
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il qu ' the velocity of particles, angle of impact and
e critical diameter of the particle

_ wr 0 stabllsh the operating strategy for Francis turbine
=0 eratmg iIn sand laden water and
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= To Investigate the relationship between the particle
: movement and erosion inside the Francis turbine



v\/ork'f & esourcggﬁ
_ i —

SNStarted -.'the Fe - '2(507 and expected to
Byt

) candidate is supported by Quota
< " State Education Loan Fund for the
S| lﬁ* é from developing countries and EBL

=o_] resources and funding needed for the
~_ research is water power laboratory.



	Quantification of Sand Erosion in Francis Turbine
	Sand Erosion
	Sediment transport in Nepali rivers
	Minerals content in Nepali rivers
	Erosion in Francis turbine:
	Erosion in stay vanes:
	Erosion in guide vanes
	Erosion at the outlet from the runner:
	Erosion at the outlet from the runner
	Objectives
	Work plan & Resources

