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Ql ata location investigation yielded the following data for the instillation of

hydroelectric power plant; head available is 200 m, power available is 40

KW, speed chosen is 500 rpm.A model study was proposed in the laboratory.

Head available was 20 m. itwas proposed to construct a 1'f 6 scale model.

Determine the speed and the power to test the model. Also, determine the

flow rate required in terms of prototype flow rate?

Solution:

Scale 1.f 6 meant} = i
NmD^ 

- 
Np Dp { Ar - Ar O, fH*l}W=ffi =p' N^=rrfrl*)'

tH-d G*-S.r*.*\

N* =5oo x u " (#)I = s48.7 rlm P9-

Pm PP

ffi:ffi
p*:rr(#)'r.if

pm-4oooo(#)' ()' = 3s.13 KW &

C Q-*-r C**Qsa\"^$)

Q^ Qp

N- D- ^ 
N^n: ^tg

Q*=Qr(Ab)(rr)"

948.7 1

Q* = Qr u* (u)
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9
Q/a turbine is to operate under head of 25 m at speed of 300 rpm. The

discharge is g m3/s if the overall efficiency is 90o/o. Determine the

performance of the turbine under head of 20m F '[4r'ec\tscz\'al"aQ- ^

Solution:

Since there is one turbine, scale ratio is unity. So, Dr=Dz

Nr= 300 rpm, Hr:25 m ,H2=20 m, Qr:9 m3/s ,4o :90o/o

Power at the shaf t
4o= Water power

=4oPQr9Hr
9 x 0.8I x 25 : 19B 6.52 KWPt:0.9 x 1000

P1

X

N,fLr/ -

-1 / 1 t',
H;','

N., M
Hl,' \P'dA t$€** G=)

,/
\"rr\t '\.ar Nz=Nr

Nz = 300 - 268.3 rpm

Qt

Nr Dl

Qz=

Q,

/vf Di

P2
---N; D;

N,
Pz = p' (ffi)'

268.3 "
1986.52( ,* )' = 7421
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t r2

Ht
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Qt;

lv1

268.3 i
- s "li: = B.o5 m3 ls t)**
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