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Pelton Turbine Efficiency Analysis Using
Computational Fluid Dynamics Technique
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Abstract

Turbine efficiency analysis was done for design and develop the quality
of turbine. It also necessary for realize that the purchased turbine can generate
the power exactly to the designed value. The turbine efficiency evaluation
normally was done by model test which consume a large number of budget. Turbine
efficiency analysis by using Computational Fluid Dynamic (CFD) technique can save
these wasted budget. This study was performed to analysis the turbine efficiency
of the pelton turbine of MAE SA NGA Hydroelectric power plant in Mae Hong Son
Province, Thailand. The efficiency at 100 % load was 92.90 % by CFD and 91.36%
by site test. The difference of the efficiency between CFD and site test was 1.2 %.

It shown that the CFD technique can be used for analysis the turbine efficiency

instead of the model test.

Keywords: Computational Fluid Dynamic, pelton turbine, efficiency
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HANNS IV L LAAINAVDINITIATIEN
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CFD
3.1 wan1saaseusEansanalemaiia
CFD

v [

Maanevaransiiiaiaui 100 %

MAMaNg e
b,=pgoH  (7)
o H A Anugeah 194.1 m

Q Ao Usunanh 1.55 m’ /s
P, = 997.342 x 194.1 x 1.55 x 9.81
P, = 2943 MW
MasfildnnnisTinsizsighe CFD
Wsa AU uIay 5,349.11
sy levunadukitugudnaraveslusin
WU 1,340 Taalung

POWER = 2N

x Windageloss  (8)
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N fig anuiSin1snyu 428.6 rpm

27r><428.6><(5,349><20><0.67) 0.8
x0.

POWER = 5
60
POWER = 2.733MW
a a 1 % 0 t t 2.73
Usgansnmyindu —24 _ 212 _93 99
Input  2.94
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. Nozzlg Observed Input Power | Output Power Eff
No | Loadin % open in Volume flow

; MW MW o

mm in m3/sec %
i 100.00 126.53 1.55 2.94 2.73 92.9
ii 70.00 105.96 1.09 2.07 1.78 89.9
iii 50.00 126.88 0.78 1.48 1.27 88.5
\% 25.00 90.58 0.40 0.76 0.64 87.1
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. Nozzl_e Observe Input Power | Output Power Eff
No | Loadin % openin | Volume flow
) MW MW .
mm in m3/sec %
i 100 126.53 1.50 3.01 2.68 91.70
ii 75 107.76 1.12 2.24 2.02 91.46
iii 50 126.88 0.74 1.48 1.34 89.93
iV 25 90.58 0.41 0.82 0.73 86.53
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fnsasioiuhiulnan 50-75% wadildan
MINAADUAULATDIT ganinaTiléiann CFD
osannludasiilvansn 9 dednsude
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wazlnadniy a.q9n IIAULNIAAT Vena
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4. 43Uwan15398 (Conclusions)
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a ¢ A va oA A a
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