
ASSIGNMENT3

1.Givenµ=0.9 , , , ,Ns/m2 ρ =1260kg/m3 L=65m D =10mm =0.01m

q =180lt/min=0.003 /sm3

a.From continuityequation

q=A.u

whereA = = =7.855×
πD2

4

π ×(0.01)2

4
10-5m2

∴u= = =38.19m/s
q

A

0.003

7.855×10-5

∴Re= = =534.66
ρuD

μ
1260×38.19×0.01

0.9

BecauseRe<2000,theflowislaminar

b.∆P = = = =7.15× N/
32μuL

D2

32×0.9×38.19×65

(0.01)2

71491.68

0.0001
108 m2

2.Given ,G=0.85, ,μ =800cp =0.8Ns/m2 ρ =850kg/m3

,D=65mm =0.065m ,L=95mdp =2000× N/103 m3

a.A = = =3.319×
πD2

4

π ×(0.065)2

4
10-3m2

= =-21.05×
dp

dx

-2000×103

95
103

Rateofflow,Q=A.u



Whereu=
-1

8μ

dp

dx
R2

= =3.474m/s(
-1

8×0.8)(-21.05×103)(0.0325)2

∴Q =3.474×3.319× =0.0115 /s10-3 m3

b.Centrelinevelocity=umax

But, =2 ×uumax

=2×3.474 =6.948m/s

c.Totalfrictionaldrag,fD

= πDLfD τ0

Where = =21.05× ×τ0

-∂p

∂x

r

2
103 0.0325

2

=342.0625N/τ0 m2

∴ =342.0625×π ×0.065×95 =6636.645N≅6.637kNfD

d.Powerrequiredtomaintainflow

P = ×ufD

=6636.645×3.474

P =23055.7Watts

P =23kW



e.Velocitygradientatthepipewall

= @ y=0τ0

μ∂u

∂y

∴ = = =427.584
∂u

∂y

τ0

μ
342.0625

0.8
s-1

f.Velocityandshearstress60mm from wall

u=
-1

4μ

∂p

∂x
( -R2 r2)

buty=R-randy=60mm =0.06m

∴0.06 =0.065-r

r=0.005

∴u=
-1

(4×0.8)
(-21.05×103)( -0.0652 0.0052)

u=27.628m/s

Theshearstresscanbefoundas;

=
τ
r

τ0

R

∴τ= = =26.3125N/
r×τ0

R

0.005×342.0625

0.065
m2


