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L Please nge deﬁnmon of (20%)' .

(6) Mach number

(1) no —slip condmon i
(2) wake it ik (7) Newtonian fluid
(3) inténsive property - (8) 1ncompre551ble ﬂow
(4) continuum i;v¢ ! ~ (9) viscosity
(5) uniform flow at a sectlon (10 ) List 4 restrictions for the Bernoulli
, equation ,
CORTARU L T W b Co .

2. it anatey Tl . o )
. R Journal bearing, as shown, Lubricant is oil,
o L speed is 3600rpm.
sk beyy i e . ' '

L=1.25in. a= 00025, ’ U @R
snyite o bee®o o Assume T, =,u-—=ﬂ-——
R RAGRREHE p=3x10* Ibf - s/ﬁ2 Please find
‘ o ~torque, T " (15%)

3.. Water ﬂows through’ plpes A and B. Oil, with speclﬁc gravxty 0.8, is in the upper
portion of the inverted U. Mercury (spemﬁc gravity 13.6) is in the bottom of the
manometer bends. Determine the pressure difference , pa — ps. (g = 32.2 fi/sec?,

oo =194 slug/ﬂ3 1 slug = 1 1bf + sec /ft ) (15%)

§through the v
smooth plpeas shown the inletis - -
square-edged and ' o

4 Water ﬂow at 0. 0084 m-/ﬂ

V 128 klnetlc energy coefﬁment o =

e— L=100m

p= 999 kg/m’, p—lXIO 3 kg/(m +5). loss
coefficient-« K 5 0.5, use Blasius o o o )
what depth, d must be maintained in the

correlation f = to calculate

Re'® reservoir to maintain flow? (20%)

friction factor.
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5. For a flow in the xy plane, the x component of velocity is given by u = Ax%)?,
where 4 =03 m s, and x and y are measured in meters. Find a possible y
component for steady, incompressible flow. Is it also valid for unsteady,
incompressible flow? Why? How many possible y components are there? Determine
the equation of the streamline for the simplest y component of the velocity vector.

Plot stream function in first quadrant. u = %’l v= —%ﬂ (15%)
y x

6. Drinking straws are to be used to improve the air flow in a pipe-flow experiment.
Packing a section of the air pipe with drinking straws to form a “laminar flow
element” might allow the air flow rate to be measured directly, and simultaneously
would act as a flow straightener. To evaluate this idea, determine (a) the Reynolds
number for flow in each drinking straw, (b) the friction factor for flow in each straw,
and (c¢) the gage pressure at the exit from the drinking straws. (For laminar flow in
a tube, the exit loss coefficient is K, = 1.4 and o = 2.0.);(15%)

D=63.5mm

Straws (d = 3 mm)

Q =100 m3hr
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