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3 .(15%) Evaluate the exact solution § - Cp > and Cyq for the laminar
boundary layer over a flat plate, using the following velocity profile

L, =a-sin(by)

!
{Note]

’ ’, . . . .
I. von Kéarman momentum integral expression is given by

d d s
E‘i:('aww)jg (U =V ) dy + ™ [y Ux(V —V,) dy

p
T
2. Cp=—32
T pvt /2
3. &: boundary layer thickness, To © Shean shress at
Cp local skin friction coefficient, the surface of the plafe
(. : mean skin friction coefficient P dmsijra of Haa fﬂ«ad{low

L: the length of this flat plate Vot Ux ot §oa

Follow the procedures to solve this problem,
1) What is the simplified form of the von Karman equation for this case,

2) List the boundary conditions of this problem.
3) Obtain 8 in terms of R,..of v,
4) Obtain Cfx and Cﬂ.
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W WL TR WA o 4 & %k, the log-mean temperature
difference method and the effectiveness-number of transfer units method, ¢ i

e - (4 %)

Heat is being generated uniformly by a chemical reaction in a long cylinder of
radius R.  The heat is assumed to flow radially by conduction and the rate of heat
generated per unit volume is §. The thermal conductivity k will be considered
constant.  The walls of the cylinder are cooled so that the wall temperature is held
at Ty, Please derive the expression for the temperature profile T(r), where r is

distance from the center. (8 %)
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conduction in a flat plate with negligible surface resistance. The plate is initially at
a uniform temperature To, and at time t = O the surfaces at x = +L and x = -L are

suddenly increased to temperature Ts. Please write down the governing equation,

initial condition, and boundary conditions, and use the method of separation of
variables to obtain a general solution (product solution) for this problem. You
don’t have to apply the initial and boundary conditions to solve for the constants in
the general solution. (10 %)
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Y is tha mass Yatio °'f Nnicoetime +to kevosene ; X |s +the "™Moss

between agueous and kerosene phases s given b; Y= X
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) two ~ Stage cascades im  cocurrent Patteyn . (_4.70/)
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8. Comsider a gos SCYuLL‘ma- wnmit as sljeosz
in the 'fv‘a“Y&- Aiv COY\ta‘m\;'nd, o wotev-selulblle
vapoy s vfﬂowtﬂa up and water is flowing Joqun T e et

im the experimentak column, The water flow im

the 0.07 cm-thick film i3 3 em Ssec | the

column diameter is (0 cm  and the aiv IS
essemt.'cxud. well ;i xed rig.‘t uF to the mtev-f(:c:,

The diffusion coefficient n water of the absocbe

Vaper is (8 X¢o’: om’/scc. How ,Qona ‘o. c‘olum: Y

s meeded to veach o jas concentyation im wate

that i3 (o 7 of saturation 2 (/& %) |

dation iw  falling fikms ig
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whea &: mass transfer ue—f—f:c;b\t , P diffusion coeff " )
2: positen ofong film LT aw%"ﬂ Pl ve seity

Air 8 water -
soluble vapor

lvGas dissolved
in water
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