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Electronic Cooling
a) For a duct assume that there le

are rectangular roughness

10 mm
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A 4

elements 0.2 mm wide and v
with a height of 0.1 are cmm——p
mounted on the duct walls

with a spacing of 0.4 mm.
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Evaluate the flow fields for A 4
the inlet velocities of 0.01 and 0.2 mm
0.1 m/s.

0.4 mm

b) Assume that the elements are at temperature of 50°C and air at the inlet is at 20°C.
Evaluate the temperature field for different flow rates. Also evaluate the net heat flux and the

effective Nusselt number.

c) For the duct with and without roughness element assume that the air flow start at time zero
and find the unsteady airflow velocity and the temperature field. Assume that initially there
is no flow and air temperature is at 50°C. For the duct without roughness compared your

solution with the exact solution.

Flow and Bubbly Flow in a Rough Duct
a) For an asymmetric duct as shown study
flow of a Newtonian and non-Newtonian
(power law) fluids. Assume that the velocity
at the bottom inlet is V=0.01 m/s and the side
inlet has zero velocity. Evaluate the velocity
profile and pressure drop across the duct.

b) Repeat part a) when air is injected from the
side inlet with a speed of 0.01m/s. Use the
VOF method and consider the cases that the
liquid flow velocity is 0.01 m/s and when
there is no liquid flow.
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Similarity Solution
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Boundary layer flow over a wedge in similarity form reduces to the Falkner-Skan equation

given as

£+ ff> + B(l-f 92) =0.

Here B is the angle of the wedge and is given as

B =2m/(m+1)

(The velocity of the outer potential flow is given as U oc x™.)

The boundary conditions are

:0,

f
= f 1.

Use the values of m =0, m =1, and m = 4, and plot f, f” and {” versus n.

f’

For m=0 compare the results with that obtained from ANSYS-fluent code and the exact

solution.

Boundary Layer Flow (ANSYS-F
Evaluate the boundary layer flow
over a flat plate. The boundary
conditions for the top surface and
the outlet are pressure outlet.
Determine the features of the
boundary layer velocity profile

for the case of laminar flow and
evaluate the velocity contours,

velocity profiles, boundary layer thickness as a function of distance, and C¢and Cp.
Use an inlet velocity of 0.02 m/s and assume the flow is laminar flow.
Compare your findings with the theoretical predictions.
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Report and Due Dates: The reports should include hard copies and electronic copies of the
programs including FLUENT CAS and DAT files, figures, and discussion of the results. The

due date for Parts 1 is November 12, 2019, and for Part 2 is December 3, 2019.
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