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Fig.1: Schematic View of the proposed plan for the cycle performance package.
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Fig.2: High pressure pump performance curve before installation of turbine
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Fig.3: Schematic View the jet flow and velocity diagram.
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Fig.5: Cross section of the bucket
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Fig.4: Top and side view of of a Pelton wheel bucket
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Fig.8: mesh generation for flow inside the valve
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Tablel: Head loss coefficient related to opening 50, 70, and 100% at different flowrates and do = 32 mm
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Fig.9: Regulating valve resistance curve at opening 50%, 75% and 100% at do =32 mm
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Table 2: Head loss coefficient related to opening 100% at different flowrates and outlet diameters
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Fig.11: Intersecting of pump and turbine performance curve
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Fig.12: Computer modeling of the regulating valve and
Pelton turbine
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Table 3: Hydraulic and geometrical parameter of the regulating valve and Pelton turbine at operating point
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Fig.13: (a) Pelton impeller after heat treatment, (b) close view of the bucket after finishing
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Fig.14: 3D computer modeling of high-pressure pump and Pelton turbine impeller installed on the same shaft

Fig.15: Installing unit in the site to run performance test

Z s ol 9 g0 ,Slos Cond -Y 05 aaye8 olyen 4y Lol ol 1o ey s 5l Sled VO IS

P o ey 5 Bras 6355 g woeey 98 ged 5l ool Ceway bl duslie (gl .l 0o ools (ylid oulats 1l g
oy G5 alai ol aS alais A s 639y o0 dha ol OIF 58 Ced Gl laes 3 ey Slewbre @l b e

a0 sy VE S Jgas 3 e 039 o (H=0F + m Q=T YO m¥h b (S olail (@9 8 50 ()l (B

VFos



VEV e B AYR0 dorio OFAA Jlo & oyl DY 093 «pusS prol CSilSlo wbines &yt

900 100
90
750 80
70
= 600
E 60
o &
2 50 >
o) 4 €]
a 450 Rated Point: g
’E; H=540m 40 G
~ Q=325m3/h &
] )
5] 30
% 300 O Head
A Power Without Turbine 20
© Powe With Turbie
150 10
+ Efficiency Without Turbine
H O Efficiency With Turbine 0
0 -10
0 50 100 150 200 250 300 350 400 450

Q (m3/h)

Omad i oz g B lonily g (ylgF 9 e sl oo VP Sl
Fig.16: High pressure performance curve before after installation of ERD unit
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