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Notions of Transport Phenomena

Final Exam - correction
Closed Notes, Show All Work

Exercise 01 (08 Marks): “About heat transfer”

1-  There are: THREE (3) main ways of heat transfer.
- Conduction HT;
- Convection HT, and;
- Radiation.

2- Fourier’s law.

3- q; = —k% (heat flux) or, qx; = —kA% (heat transfer rate)
The thermal conductivity of most solids varies with temperature. In general:
&x
k =
BT/ax

Most materials are very nearly homogeneous, therefore we can usually write k = k (T).
As temperature increases, both the number of free electrons and lattice vibrations increase. However,
the thermal conductivity of metals decreases slightly with increasing temperature.

Part 01:
4- qy = h. (Ts — Tgyy) (heat flux) or, qy= h.A.(T¢ — Tgy) (heattransfer rate)
5-  [h]: W/m>.K
" " dT dT
6-  Gconduction = Aconvection  then, _ka =.(Ts — Tsypr) s0,Ts= _ka + Tsurr -
Part 02:

" o dT 4 4
9conduction = Qradiation Then, _ka = 0. (Ts - Tsurr) 80...

Exercise 02 (07 Marks): “About mass transfer”

. . ac
1- Gradient of concentration : -
dc . e
2- Jag = _DAB-E ; called: Fick's first law of diffusion
3- Concentration profile as function of (x):
Linear
4-  The negative sign of the equation indicates that diffusion occurs in a direction opposite to that

of the increasing concentration. Hence, diffusion occurs in the direction of decreasing
concentration of the diffusing substance, and thus, the diffusion flux is a positive quantity.

5-  If we change the spices (A) and (B) by two gases, the new rate of diffusional mass transfer
increase.
6- There is two main types of mass transfer, the first one is molecular diffusion, and the second

one is: convection mass transfer.
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Exercise 03 (05 Marks): “About momentum transfer”

The tank shown in figure 03 is half filled water.

_____________________ C
T Air Pair = 1.3 kg/m3
h=1.6m  |mo e T R
l water Pwater = 10° kg/ m’
______________________ A
1-  Calculate the pressure difference between points A and B.
APyg = pwater-g-h then, AP,z = 103.9,81. (%) ,S0 APyp = 7848 Pa 0,25x 4
2-  Calculate the pressure difference between points B and C.
APgc = pair-g-h then, APg. = 1,3.9,81. (%) ,80 APg. = 10,2 Pa 0,25x 4
3-  Compare these results.
AP, > APge (The pressure differential in water is much greater than in air.) 1
This is due to the volumetric mass of matter.
Good Luck,
Dr. BOUTI .M
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