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1. (15%) A 2.5mm-diameter clean tube is inserted in pure water at i5°C, as shown in

Fig. 1. Please determine the height that the water will climb up the tube usmg the
following data for pure water, some of which are possiblv not useful.

/ {
’ |
temperature |  density | Surfacetension |  Viscosity
p lkg/im’) o (N m) uAN-8/m
oc | 9997 00748 1.308%(67
0C | 9982 0.0736 1005167

Fig. 1

pure water |

air

free surface

water

2. (15%) Prove that the Archimedes” principle for an immersed body is (Fig. 2)

Fy=vW=W. 1 _

where F, is buoyancy force, 7 is jLaJspebiﬁp weight ¥ is the volume of

—

the immersed body and W s the weight of the immersed body,

air

Fig.2 i free surface

liguid

3, (20%) Explain the following pomenclature, possibly an equation or a diagram 18
needed for a specific item
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(a} Incompressible fluid flow (4%)
(b) Irrotational Flow (4%)

{c) Secondary flow (4%)

{d) No slip condition (4%)__ = |

(¢) Stagnation point flow (4%) | I

7 g" I !

4. (20%) A velocity field for Specifie ﬂuw{s given by ¥ =10)" i 10y . please
answer the following questions (calculation is necessary for each item):

(a) Is this flow wrotational 7 (3%)

(h) Is the flow incompressible 7 (5%)

(¢} Find the acceleration feld. (3%) - —

(d) Find all non-zero rate-of-strain components. (3%

3=

(15%0) A balloon is heing inflated witﬁ,slow air supply of (6m (s (see Fig 3)
Find the rate of growth of the radins-at the instant when R =10,5m. Note: you

must use conservation laws and draw-asuitable control volume,

Lh

6. (15%) The velocity distribution for an incompressible fluid m a pipe (Fig. 4) is

given by the quadratic equation
V=¥_(=r ).

where r is the radial coordinate, —r; is the pipe radius and Vs the maximum
velocity at the centerline. Please dmt‘l‘l‘iline:
{a) The relationship betweent the 3verage velocity and maximum velocity. (5%%)
{b) The momentum correction facz%jr Jii ;LE‘!'&'II

{¢) The kinetic-energy correctipn faetor @ - (5%)

Fig. 3 Fig. 4

pipe
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