FDE-205 Fluid Mechanics – Problem Set I
The problems given out in this problem set were compiled from the following books:
Fluid Mechanics – Fundamentals and Applications
–
3rd Ed. Yunus A. Çengel and John M. Cimbala
1.
a- How does the viscosity of liquids and gases change with temperature? Show their
trends on a graph!
b- What is the viscosity of water at 20 °C in `cP` and in `Pa-s`?
2. How do the dynamic and kinematic viscosity of gases and liquids change with
temperature?
3.

4.

Note:
1 lbm/ft³ = 16 kg/m³
1 in = 2.54 cm
Density of water : 1000 kg/m³

5. A thin 30-cm×30-cm flat plate is pulled at 3 m/s horizontally through a 3.6-mm thick
oil layer sandwiched between two plates, one stationary and the other moving at a
constant velocity of 0.3 m/s, as shown below. The dynamic viscosity of the oil is 0.027
Pa-s. Assuming that the velocity in each oil layer to vary linearly, determine the force
that needs to be applied on the plate to maintain this motion.

6. A piston having a cross-sectional area of 0.07 m² is located in a cylinder containing
water as shown in the following figure. An open U-tube manometer is connected to
the cylinder as observed in the figure. For h1=60 mm and h=100 mm, what is the
value of the applied force, P, acting on the piston? The weight of the piston is
negligible, and the SG of the mercury is 13.6.

7. The pressure of water flowing through a pipe is measure by the arrangement shown
below. For the values given, calculate the pressure in the pipe.

9. A tank which is open to atmosphere
contains different fluids. It is connected
to a U-tube manometer as shown in the
picture. Calculate the pressure at point A.
(ρwater =1000kg/m3)

10.

Note:
Drag force is given by the following equation:
FD  2   A

