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LA sphere of density p, and diameter 1 is dropped from rest
in a Muid of density p and viscosity wu. Assueing a
constoat drag mefﬁuicmcd_ v deveve a differential equation

for the fall velocity ¥{t) and show ihat the solulion is
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where 3=p,/p is the specifie gravity of the sphere material,
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2.A horizontz] air jet having a velocity of 50 m/e aod a
digmeter of 20mm strikes the inside surface of a tollowr
hemisphere as indicated in Fig2. How large iz tha
horizontal anchaoring foree needed 19 hotd the hem lephers
m place? The mapghitede of velocity of the air temains
constact, |20 f b

3.A circalar disk ean be lifted up by Blowing on it with the
device shown in Fig.3. Explain why thiz happens. . 52 ;

4.4 flal plate of length L and heiplt 3 is placed a1 a wall and
is parallel to an approaching bowndary Yayer, as in Fiod,
Aszune that the flow aver the platz is mlly turbulent and
that the approaching flow is 2 coc-sevenh power lgw
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Using strip theory, derive a formula for the drag
coefficient of thiz platg, Compare this resulrwitl the drag

of the zame plate immersed in sunifarm strzam U,
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& Answer as indicaled
{a) The tempcrature at & scction in watsr Howing over a flat surface of length 3.5 w is

cxperimentally measured to be F{*C)= 25+ ¥, wher y is the distance in m measured

normal to the surfsee with p = & comesponding to the surface. Assume that the thermal
conductivity of water is .62 W /m-¥.  What is the Tocal Nussclt runther? (4 %)

() Listat least four imporiant acheavacterizing faclors that influence the convection heat ransfer
process. (4 %)

(¢) Defive the following dimensiontess parameters and state their phwsical significance: Stanton
nuember, Raylcigh nember, Prandtl nember, and Jacob ntrnber, {12 %)

b. Consider a fluid fiow at a mate & fhraugh 4 concentric tube ammulus of length £, The inner and
outer radii of the tube annuivs er¢ 7 and s, respectively.  The outer surfuce of the annuius is wi[
insulated while the sueface heat flux on the inner tube is known to vary sinusoidally with distange

algng the annubus, which is af the farm . {x}t= g, sin(mes L) The maximum flux g.. 15 & known

constant, and the fuid cnters ke annalus 4 a knows temperatars Tesr The flow is assumed to be

hydrodynamically and thermally fuily developed. Ghiain an expression for the variation of the

fluid mean temperature 7,{xy with distance x along die annulus. (10 24)




