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Problem 1 (30 points)

a)

b)

c)

d)

In the ABSENCE of fluid friction, arrange the value of hy, h,, hz and h, in ascending order.

flow
direction ¥ — v

Answer:

In the PRESENCE of fluid friction, arrange the value of h;, h,, hs and h, in ascending order.

hl h2 h3 h4

flow
direction ‘
e | ML/ CONNNNNNNRRRNDDNNNNNNIEN | DORSNRNNN——— | 8!

Answer:

Circle the correct answer: In a laminar pipe flow, an increase in surface roughness will

i. increase the head loss.
ii. decrease the head loss.
iii. have no effect on the head loss.

iv. either increase or decrease the head loss.

Circle the correct answer: In a turbulent pipe flow, an increase in surface roughness will

i. increase the head loss.
ii. decrease the head loss.

iii. have no effect on the head loss.

iv. either increase or decrease the head loss.



Problem 2 (70 points)

(@) Assume there are no losses due to fluid friction. Determine the flow speed of water at the
pipe exit. Properties of water: p = 1000 kg/m®, = 0.001138 kg/m-s.

32m commercial steel pipe

diameter =5 cm

water 25m




(b) With fluid friction taken into account, what is the value of h so that the same flow speed as
that in Part (a) is to be sustained in the following system? Assume all 90° bends are smooth
and threaded.

commercial steel pipe
diameter = 5 cm

/

gate valve
fully open

/

3m

water 25m

A
\

Hint: Work out the problem in symbols. Substitute numbers at the end.






