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Fluid Dynamics 2"- Year Power April 2013 Time 1 hour

1)Choose the most appropriate statement for each of the following statement

a) for fully turbulent pipe flow the friction coefficient f is function of 1) Reynolds
-~ .number only. 2) both Re and relative roughness ¢/D. 3) £/D only

b) Separation may take place if the pressure gradient is 1)zero. 2) positive. 3)
negative

c)The pressure increase due to sudden valve closure equals 1) pV*/2 2)pv C 3)
2pVL/t,

2 - Use Hardy Cross method to find the discharge in each pipe and the head at B and D.

Given below are the characteristics of pipes (fill the table!) Hy =30 m

.
Pipe €/D Lm Dcm Sk leq R B 1
2 5 ’
1,3 0.001 50 20 2 :
0“06 v =i » 001 m/S
2,4 0.001 30 20 4 Assume the flow to be fully developed, n =2

3) Use Navier —Stokes equation for 2-dimensional incompressible steady developed flow %H U=g
between two parallel fixed plates separated by a distance b to show that —~———<< E/ < J=b
N )[(Ji)z 42 )} | |
2 dxuN b h 5 ! oo
Evaluate the discharge in a duct 100 cm wide and 30 em deep if the pressure drrf}p’isf =S
4.27 Pa per 100 m length of duct. Viscosity is 2.4 (10)‘S Pa.s *)’qu/ecf end ffj-‘ecfs ;

(3-b)Velocity profile in a boundary layer is given by {%: a-{—bg—i—c(i};)T Find a,b, and ¢ to

satisfy the boundary conditions.

4-a Explain briefly the followings:
a) Water hammer phenomena.
B) Harmful effect of Water hammer.

4-b Water is flowing in a pipe of 150 mm diameter D with velocity of 2.5 m/s,
when it is suddenly brought to rest by closing the valve. Find the pressure rise
assuming pipe is elastic, E=206 GN/m°’, Poisson ratio 0.25 and K for water = 2.06
GN/m’. Pipe wall thickness t = 5 mm. Expansion joints are used every where

e K/p

= ————-———- Where C is the wave speed
1+ (K7 E)D/t)




FQCUN"I OF Eﬂjlneert'nj q‘t QLOUBYC{

d

Floid D\Inamn‘cs . Lk qean GasEn

Model Answen ofF ind —lerm excaml
'ﬂpn’L 2013

4. chooSe \"\_e mos_t QPProPﬁ‘cﬁ'e STa'('emen‘t' For Eack
of the "_o\\ow\'ﬁ gtate ment i

a- For [ l‘\l 'turhu’en't PiPE Flow tha Friction efFiciedt
F (S [’bnc'fl'on o F _’5; @,717,

7o)

'D— Sepma+.'on ma/ ’taf(e. PlaCc :'f 775? PreSS’Uf'e.

gr*aolicn“t' 'S POSm“'e'

inCrease due 'to 50c{den valve

c. He pressure
CloSure e7Ua[_ pvC



2. Find diSchcmjc ' each pipe [1,2,3, 4]
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