/ MARINE ENGINEERING DEPARTMENT

Final Model Answer — 2" Term 20152016 — (02/06/2016)

Course: Hydraulics — (ME 362)

l. a Piezometer Tube and U-Tube Manometer.

** Piezometer Tube: It is the simplest type of manometer consists of a vertical
tube. open at the top, and attached 1o the container in which the pressure 1s
desired, as shown. Since manometers involve columns of fluids at rest. the
fundamental equation describing their use is - =0 ek Ry
Application of this equation 1o the Piezometer tube of indicates FFigure that the
gage pressure Py can be determined by a mecasurement ol /. through the
relationship: Py= v I
Where y1 is the specific weight of the liquid in the container.

Since the tube is open at the top, and the pressure Po sct equal to zero, then we
arc NOW using gage pressure.
Although the Piczometer tube is a very simple and accurate pressure measuring
deviee, it has several disadvantages:

1. Itis only suitable if the pressure in the container is greater than
atmospheric pressure (otherwise air would be sucked into the system),

2. The pressure to be measured must be relatively small so the required

height of the column is reasonable.

The [luid in the container in which the pressure is to be measured

(%]

must be a liquid rather than a gas.
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} a. Explain what is the meaning by the following terms:

*
L) o

*
* .0

Hydraulics: A subcategory of hydrodynamics, which deals with liquid flows in

pipes and open channels.

Specific Gravity, denoted by SG, is defined as the ratio of a fluid density to a
standard reference fluid density, water density (for liquids), and air density (for
gascs).
S Sl _ i_"'i".“—'
0 1.205 ke/m
Sy = L e
: JENSTRS DOE Ke/m

The specific weight of a fluid, (Known as the unit weight), 1s the weight per
unit volume. The symbol of specific weight is y (the Greek letter Gamma).

(y=pg) N/m?
Where:
g: is the local acccleration of gravity. Just as density is used to characterize the
mass of a fluid system, g~ 9.807 m/s*.
The specific weight is used to characterize the weight of the system. Density and
Specific Weight are simply related by gravity. W=m g & m =W/ g.

Viscosity: A property that represents the internal resistance of a fluid to motion
or the “fluidity”. The viscosity of a fluid is a measurc of its “resistance (0
deformation.”” Viscosity is due to the internal frictional force that develops
between dilferent layers of fluids as they are forced to move relative Lo cach
other. Viscosity can then lead to energy loss.

There are two types of viscosity: Dynamic Viscosity (4) and Kinematic
Viscosity (v).

Vo= 0

IR - . . . . "\ 0 . A . T 3 2
I'he Kinematic viscosity in m*/s and the Dynamic viscosity in kg/m.s = N.s /m
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4. a. What is the meaning of friction losses in pipes:

It is known that Bernoulli's equation can be applied along a streamline to analyze
steady, incompressible and inviscid flow. Most flows in real practice, however,
arc viscous, and hence losses duc to viscous dissipation (friction) are
unavoidable. To analyze flow in a viscous pipe, Bernoulli's equation can be
modified and applied to two sections of the pipe {low:

P 2 P Vi
—t ez = gz, Ay

pg 2g | pg 2g

Where p 1s the static pressure, V is the average velocity, 7 is the elevation, and
h; accounts for the head loss due to friction between section (1) and (2). Based
on dimensional analysis, the head loss over the Iength of the pipe is given by:

(LY V?
\D A 2g

FFor a constant-diameter horizontal pipe, the extended Bernoulli equation yields
Ap=p, —p, = pgh,

[t elevations changes; so the equation is:

Ap = e, -2 0h,)
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2.57  Two square gales close two openings in a conduit con-
nected 1o an open tank of water as shown in Fig. P2.57. When
the water depth, &, reaches 5 m it is desired that both gates open
at the same tirne. Determine the weight of the homogencous
horizontal gate and the horizontal force, R, acting on the vertical _ SRA0. S
gate that is required 1o keep the gates closed vntil this depth is T :
reached. The weight of the vertical gate is negligible, and both

gates are hinged al one end as shown. Friction in the hinges is

9 = (98002, Voom) (4om x ) = 314 4N

For vertical 74&& :
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Thus :
/ -P:é;zp(z'?”.)
Jo  That




3 Quiz NO.1

Name: ‘ \ “é 7\

; A 10 kg block slides down a smooth inclined surface as shown in the B -
i figure with a velocity 0.22 m/s. The gap between the block and the
i surface 1s 0.1 mm. Assume the velocity distribution in the gap is linear
4 and the area of the block in contact with oil is 0.2,*. The Kinematic
| viscosity of oil is 4.2x10™ m*/s. ‘£

1 Find for oil; 1- The mass density .o T 7
- 2- The specific gravity S //’/ 777
l 3- The specific weight 7%

4- The shear stress. %i N Cos O
w
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