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Q/ atalocation 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 . it was proposed to construct a 1/6 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:

D 1
Scale 1/6 means — = -
Dp 6

P
NmDm _ NpD Dp  Hmt
st = = Nm=Nep G
(Preed Grframsd)
20 1
N = 500 X 6 X (555)7 = 948.7 rpm ())j@
EFs _ Pp C chrw-&/ @@@w\c{g&)
NZDE NS Dp
Ny, . D
P = Pp(=)3(=0)°
p(NP) (DP)
948.7\% /1)°
B _40000<500) (—6-) = 35.13 KW A;fé—l@
Om __ _Qr (o@\u @Q)
N,, D3, Np D}
Qp(—)(——)3
948.7 1
Om = Q=55 @

=

Q= 0.00877Qp ,;E@)
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Q/a turbine is to operate under head of 25 m at speed of 300 rpm. The

discharge is 9 m3/s if the overall efficiency is 90%. Determine the

performance of the turbine under head of 20 m = ‘W‘“’\*s&\"‘/“‘)g A

Solution:

Since there is one turbine, scale ratio is unity. So, D1=D>

N:=300 rpm, H1=25m, H2=20m, Q=9 m3/s,n, = 90%

<
vl

B
N 5:{:&
oA f&“
X
Qgé

Power at the shaft
Water power

N =

P=n,pQ19H,

Y o P =09Xx1000x9x0.81x25=1986.52 KW

NHll/?;— szi/\ v\(&.}\g\ L‘r\tm:‘* ng\
N =Ny |

20 1
= —_—= # 2V
N, = 300 ’25 268.3 rpm /lé}

Q1 _ Q2 ((ﬂc}w Q‘Q‘\

N, D} N, D

N,
Q; = Q1 ﬁl'
268.3 ,
Q, =9 —— =8.05m>/s é:if
300 —
Py P,
N3 DS = NZB DS C Q’M@‘&’>
P, =P ( )3
P, = 1986. 52(———)3 = 1421kw Ao
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Chapter fiye= .

I Fluid Dynamics

° Bernoulli's Equation:

Bernoulli's equation states as follow, " In an ideal fluid, when the
Slow is steady and continuous, the summation of pressure, kinetic
and porential CHergies remains constant along the stream line",
Mathematically,

P Ve
~ 4+ Z = constant
Yy 2g

Or, P+ %pVZ + vz = constant

Meanwhile, for a flowing fluid between any two points, Bernoullj's
equation can be applied as.

Py , VZ P, V3

=tttz =2y, +

y 29 1 v o 29 : \\3'
Assumptions;

@ ldeal and incompressible liquid, @ Steady and continuoys flow,
® One dimensionai flow, @ The velocity is uniform over the section
and equal to the mean velocity and ® The forces acting on the liquid
are the gravity and pressure forees.

Lxample # 2

A liquid of specific gravity of (1.15) s draining from a bottom of g large
open tank through (80 mm) diameter pipe. The drain pipe ends at q point

of (10 m) below the free surface of liquid. Calculate the velocity of
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