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ASSIGNMENT 2 (SOLUTION)

(DUE Tuesday, February 1° 2011)

PROBLEM 1 (10 points)
Determine the pressure in bar at a depth of 10 m in oil of relative density, S = 0.750.
Solution:
o pgh (D750 98I0 -

PROBLEM 2 (15 points)
Determine the pressure (in Pa) at a depth of 6m below the free surface of a body of water, and

find the absolute pressure (in Pa) when the barometer reads 760mm of mercury (Syg = 13.57).
Rolution _ o
Using an average value of 9810 Nom™ for pg
poe= pgho= 9810 x 6 = 3K R60 Pa

Note The ratio 62.4 144 will occur often and the reader may save time by using (433 as the guotient. The
reciprocal 18 144 624 = 2301

Absalute pressure = atmospheric pressure + pressure due to 6 m water
= (13.57 = 9R10)0.76) + 9810 x 6 = 160000 Pa

PROBLEM 3 (10 points)
What depth of oil with relative density, S = 0.750, will produce a pressure of 2.75 bar? What
depth of water?

Solution _
A ] 3
P 275 % 10 174 poo 2B L

P e L am SO (A" s
& pord 750 x 9810 ' Posrer 8 910

PROBLEM 4 (15 points)

In the figure below the area of the plunger A and cylinder B are 0.004 m? and 0.4 m?
respectively and the weight of B is 40kN. The vessel and the connecting passages are filled with
oil of relative density 0.750. What force P is required for equilibrium, neglecting the weight of A?

Solution:

First determine the umit pressure acting on the
plunger 4. Since ¥, and Yy are at the same level in
the same hgud, then
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pressure at X, in Pa = pressure at Yy n Pa

weight of B

PESUTe a4 4 sqsure due to 3 moil =

Or pressure under 4 + pressure ¢ rea of B
30 = 168N
Substituting, o topgh = B4 m-

Py 0750 = 9815 = 107 Pa and  p, = 63200 Pa

Force P = uniform pressure = area = 63 200 Pa x 0.004 m? = 283N

PROBLEM 5 (15 points)
Oil of relative density 0.750 flows through the nozzle shown in the figure below and deflects the
mercury in the U-tube gage. Determine the value of h if the pressure at A is 1.38 bar.

Hint: Although there is flow in the nozzle (i.e. the flow is not static), the fluid in the U-tube gauge
is static!

Solution:
Pressure al B o= pressure atl ©
. ) piuke ) put
or, using bar unis, Py o+ Yo {oily = ph, + o fmercuryl

138 4 (075 x 9KI0N0% -+ h) » 1077

It

(1397 » 9%i1gh « 1077 and ko= 1.14m

Another method:
Using convenient metres of water units,

Pressure head al B = pressure head at ©

138 = 10°

S S (0% 4+ 0TS = 1387 and ko= 114 m. as before.
9810
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PROBLEM 6 (20 points)
For a gage pressure at A of -11 000 Pa, find the relative density of the gage liquid B in the figure
below.

Note: 1) The numbers on the side of the manometers represent elevation in metres; 2) the
relative density of the fluid between marks C and D is 1.60.

tion: _
ol Pressure at (= pressure at D

or, using Pu units, Pt el = py

11000 4 (1.6 x 9810005 = pp = —3150 Pa
NOW p = pp = — 3150 Pa, since the weight of 0.7 m of air can be neglected without introducing signilicant
error. Also p, = p;, = 0 n Pa gage
Thus, pressure at G = pressure at £ — pressure of (34 — 3.0im of gage liquid
or pe, = pp — (rhdn = 9K10§34 — 3..()]

3150 = 0 — (rldn = 9810004 and rldn = 08

PROBLEM 7 (15 points)

The loss through a device X is to be measured by a differential gage using oil of relative density
S = 0.750 as the gage fluid. The liquid flowing has relative density, S = 1.50. Find the change in
pressure head between A and B for the deflection of the oil shown in the figure below.

Note: The numbers on the side of the manometers represent elevation in metres

Solution:
Pressure at ¢ in Pa = pressure at D in Pa

P — (1.5 x 9810)0.7 — (0,73 x 9810J09 = p, ~ (1.5 = 9810)3.4

33100 33100

= = 2.25 m of liguid.
o 1.50 = 9%10

i

Then p, ~ py = 33 100 Pa, and difference in pressure heads

Another method:
Using metres of hguid (1l dn 1.50) unmits,
pressure head at O = pressure head at D
PE _ g9 _ (.)..'?5“ < 09 =P ay
Py 1.50 o4

Then  pypg — pgpy = difference in pressure heads = 2.25 m of the liquid. as before.
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