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e M - Max mark; CO - Course Qutcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 3 — Evaluate, 6 - Create)
e Course Outcomes Statements: ‘
CO. 3: Fermulate suitable govemiig cquations to solve fluid flow problems
CO. 4: Analyse the viscous flow through pipes and determine various losses

: CO. 5: Perform dimensional analysis of various flow problems .
Q. No Question M T co | BL
Il A student in a university hostel notices that the water pressure |

in the showers seems to have dropped. To investigate, a |
clever engineering student decides to measure the flow rate |
from the main water supply pipe feeding the bathrooms. To |
determine the flow rate, the student measured the time it took |
to fill a 50-liter bucket. This took 3 minutes and 40 seconds. | ‘
The student has access to a simple venturimeter with a throat | 10| CO3 | BL3 |
diameter of 2.5 cm, which is attached to the water supply pipe - |
(diameter =5cm). Using a homemade differential manometer |
with a fluid that is four times as dense as water, what should |
be the expected height difference (x) on the manometer? ||
Assume a coefficient of discharge (Cd) of 0.96 for the |
venturimeter. .

Determine the magnitude and direction of the anchoring force
needed to hold the horizontal elbow and nozzle m”?,hmillu‘{n 10 | CO3 | BL3 |
100 kPa. At section (2), the water exits 1o the atmosphere.

fluid of (u=8 poise and v= § stokes) is fowing through
ircular pipe of diameter 100 mm. The maximum shear Sress
t wall is given as 196.2 N/m?. Find pressure gradient, {Ill_“]ﬂ | | d

10 CO4 BL3
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equired per km of pipe line ¢ overcome the VISCOUS
istance. L

4. Suppose you are designing an [IVAC system for a
commercial building. The desipn requires @ 7-meter-long,
rectangular duct (15 em x 20 cm) made of commercial steel
(£=0.045 mm) to supply fresh air lo a specific room. The air ) .
needs to be delivered at an average yelocity of 7 m/s at | 10 CO4 BL3
Standard atmospheric pressure and 4 temperature. Determine
the minimum power the fan needs 1o gvercome the friction ‘
losses within this duct section. (Assume density of air as
[.145 !‘sf,g;’n“l:l and viscosity as 1.895 = |0~ kg/m.s) _ |
A liquid of density p and vViscosity u flows by gravity through '
a hole of diameter « in the bottom of a tank of diameter D | ‘
(Ref Fig.2). At the start of the experiment, the liquid surface |
is at height h above the bottom of the tank, as sketched. The
| liquid exits the tank as a jet with average velocity V straight | 10
down as also sketched. Using dimensional analysis, generate
a dimensionless relationship for V as a function of the other !
parameters in the problem. Identify any established non- ‘

L dimensional parameters that appear in your result.
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Fig.2 Schematic representation of given Mow

Section (1) condition (For question S)
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7 = 100 kPa
"ll =2 m/’s

Fig.1 Schematic of elbow and nozzle arrangement
(For question 2)
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