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o ABSTRACT 0o

Water resources are among the most abundant natural resources, as there are
many rivers, streams and dams that contain large amounts of electrical energy. In
addition, it is expected that hydroelectric power plants will be implemented
increasingly in the future due to the increasing demand for energy and the decrease
in fossil fuels. Moreover, the cost of hydroelectric power is relatively cheaper
compared to other resources. Therefore, in this research, a computational study was
conducted to design the most important part of the hydroelectric station, which is the
hydraulic turbine. In this research, we will specialize in studying the Pelton turbine
suitable for high altitudes, as the possible power produced at a height of 512.5 [m]
and a flow of 1 [m3/sec] was calculated and amounted to 4524.863 [kW]. The actual
Rotational speed of the turbine was 671.978 [r.p.m], the specific speed was
18.537[r.p.m], the turbine diameter was 1.312 [m], the jet diameter was 0.115 [m],
and the number of nozzles required was one nozzle with an outlet diameter of
0.054[m] and the number of blades was [21] and the basic dimensions of the bucket
and nozzle were calculated and we concluded that at a constant flow of 1[m3/sec]
and with an increase in height from 25[m] to 1000[m] the power and speeds increase
at the entrance and exit of the bucket while the turbine achieves maximum efficiency
starting from a height of 435[m] and above while one nozzle is sufficient for us from
a height of 208[m] and above, but if the height is less than that we need a greater

number of nozzles.
Keywords: Pelton turbine — power — nozzle — height — flow — EXCEL.
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tsle Omosil Aslad) il il L) e plis ) s A -6-1-6
mos ol e e la V) s i (10) Jsaadl s
o) A e plin W) s i il (10) Jsaad

ds [mm] d1[m] 2 [BUCKET] do[m] D[m] N [r.pm] Ns [m] Hpl

138.772 0.116 18.000 0.244 1332 146.191 38.853 25

174438 0.082 18.000 0172 1322 294 415 21.664 100
185.574 0.069 20.000 0.145 1318 417,811 23.343 200
209.106 0.062 21.000 0.131 1.315 512,750 21136 300
219.271 0.058 21.000 0122 1313 592.925 19.687 400
227495 0.035 21.000 0.1 1312 663.650 18.630 300
234443 0.052 21.000 0.110 1.311 121,656 17.835 600
240482 0.050 22,000 0.106 1.310 786.564 17174 700
245.839 0.049 22.000 0.102 1.309 841.434 16.621 800
250.664 0.047 22,000 0.100 1.308 893.001 16.148 900
255.060 0.046 22,000 0.097 1.307 941.802 15,737 1000

oailis 1[m¥/s] culs Ggass 1000[m] Y 25[m] oo glis ¥ 2l of (10) Jseadl e Jaadls

) 146.191[rp.m] e S5 Addal de,ud Law 15737 LU 38,853 e el deul

e Gidiall ld aly Ly 1.31[M] s alus cul and ool i &5 941.802[r.p.m]

G5l asec ks 0.046[m] ) 0.116[M] e iy da sl = Aw ki LI 0.097[m] Y 0.244[m]
22 a 18 o (V) il sxe (3585 255.060[mM] ) 138.772[M] e 33

Gl 508 e g ally Jsial e pu e plaY) us i &l (9) 5 (8) JS mas
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1000[m] s 25[M] e gl N 53435 1[MYS] culh 35 xie ¥ (8) S (e Laads

Oe soadll ) Jalall oLl ddlhdll de ) _\;,\J'asq;sﬂ\ S dsaall die dle pull aaes 2l

&) 11.627[m/s] e 3_il N Jalall el dpuall de )l 5 137.970[m/s] A 21.815[m/s]
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&I 3.009[m/s] cx z oAl e @dxll de s 64.433[m/s] A 10.188[m/s] w z s Al xie
.19.031[m/s]
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