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Q1-1 Answer the following questions to check your understanding of pump types.

1- A pump is any device that:

a. Takes energy from fluid motion or

position.

b. Moves a compressible fluid.

Developed pressure.

d. Moves a fluid from one place to

another. (%)

2- All industrial liquid pumps are:

a. Reciprocating or rotary.

b. Positive displacement or dynamic.

(¢)

c. Centrifugal and axial.

d. Variable or fixed volume.
3- As a general rule, if you find a running

but non-pumping pump:

a. Shut it down immediately.

(¢)

b. Open the intake valve.

c. Reverse rotation direction.

After (o)
d. Ventitand keep it cool.

4- A ram pump is like a piston pump

except the ram:

a. Is operated by air pressure instead of

a crank. (*)

Includes inlets and outlets ports.

Rotates, while a
reciprocates.

d. Is sealed by stationary cylinder

rings.

5- Slippage in rotary pump is leakage:

a. Past the valves.

b. Internally from outlet to inlet.

c. Through shaft seals for lubrication.
d. Around sealing rings. (%)
The theoretical volume pumped by a
gear pump:

a. Varies with pressure.
b. Depend on volume between gear
teeth. (*)
c. Increases with more viscous fluids.
d. Is adjustable by varying eccentricity.
Flexible impeller pumps operate
similarity to:
a. Vane pumps. (o)
b. Diaphragm pumps.
c. Axial pumps.
d. Gear pumps.
The most common type of a dynamic
pump is the:
a. Mixed flow pump.
b. Multi-stage pump.
c. Single entry centrifugal pump.
(*)
d. Double — acting diaphragm pump.
The blades in an axial flow pump:
a. Cannot produce high flow rates.
b. Are enclosed between covers.
c. Curve to move fluid parallel to the
shaft. (o)
d. Rotate the fluid to fling it outward.



Q1-2 Explain the pump cavitation, what are signs of pump cavitation and discuss its

influence upon runner-dynamic machines?

The term cavitation refers to condition within the pump where, owing to a local pressure drop, cavities
filled with water vapor are formed; these cavities collapse as soon as the vapor bubbles reach regions of
higher pressure on their way through the pump.

Noise and vibration. Drop in head & efficiency.
Pulsation of discharge pressure. Drop of discharge.
Vane pitting.

Q1-3 A pumping installation to be designed for forcing oil 1.3x105 tons/month through
a 135 km pipe line, 200 mm diameter and specific gravity of oil is 0.95, dynamic
viscosity 0.0175 kg/m.s and the friction coefficient of pipe line is F= 0.375 Re®?, the
pressure in the pipe line should not exceed 16 bar, when the pump run at a speed of 1500
r.p.m with A.C motor at frequency 60Hz and efficiency is 95%.
Calculate:

1) The least number of stations,

i) Sketch diagram line for this system,

Iii) The distance between any two stations,

Iv) The least number of pumps per station,
- If (17n = 85%, #m = 94%, n, = 98%, where 17, = 1 /[1+(10.89/Nsgny >)])

vi) The total Electric power required for these stations,

vii) The safe suction pressure that it guarantees the pump operation to be cavitation free.





















Question 2 (20 marks)

Q2-1 Explain with sketch different types of compressors and principle of operation?

Compressor Types

_ Positive Dynamic
Dizplacement
Reciprocating Rotary Auial Centrifugal
Double Acting
Positive
Displacement
sl }(ecipmcating
compressors rotary
compressors
| \—'—'7
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In-line ‘V’-sblped indem Pisto Double-acting| Diaphragm Qo Vaneitype Lobe and scroll
0mpressors, 0mpressors, pressors. 0mpressors, 0mpressors, ompressors compressors, ‘ cCoOMmpressors,

compressors
and other types

Q2-2 What the meaning of: surge, surging effects, preventing the surge, surge point,

surge line, stalling and type of stalling?

Surging is the complete breakdown of steady flow in the compressor which occurs at low flow rate.
Surging takes place when compressor is operated off the design point and it affects the whole machine
and this is aerodynamically and mechanically undesirable.

1. to prevent the surging the flow rate of the gas through the compressor must be kept above the
minimum stable flow rate or surge point

2. when the demand is low flow rate is maintained by recirculating the portion from discharge to back
to compressor.



Surge points are the peak points on the characteristic curves. left of which the pressure generated by the
compressor is less than the pipe pressure and these points initiates the surge cycle

Surge line is the line which connects the surge points (S) on each characteristic curve corresponding to
different constant speeds. The stable range of operation for the compressor is on the right hand side of

the surge line.
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Stalling is the separation of flow from the compressor
blade surface

Types of stalling

1- positive stalling

At low flow rates the incidence angle or angle of attack
increases and due to this there occurs the flow separation
on the suction side of the blades

2- negative stalling

the flow separation occurs on the pressure side of the

Question 3 (20 marks)

Q3-1 Explain the purpose of lubrication and the lubrication methods in mechanical
parts.

Purpose of lubrication 1)-Keep moving parts apart. 2)-Reduce friction. 3)-Transfer heat
4)-Carry away contaminants & debris. 5)-Protect against wear. 6) - Prevent corrosion.
Lubrication method:1)-Oil Bath Lubrication Oil bath lubrication is widely used for low
or medium speeds. The oil level should be at the center of the lowest rolling element. It
is desirable to provide a sight gauge so the proper oil level may be maintained. 2)-Splash
lubrication With this lubricating method, oil is splashed onto the bearings by gears or a
simple rotating disc installed near the bearings. Submerging the bearings in oil is
avoided 3)-Circulating Lubrication Circulating lubrication is commonly used for high-
speed operation requiring bearing cooling, and for bearings used in high temperatures.
As shown in drawing a, oil is supplied by the pipe on the right side, travels through the
bearing, and drains out through the pipe on the left. After being cooled in a reservoir, it
returns to the bearing through a pump and filter. The oil discharge pipe should be larger
than the supply pipe so an excessive amount of oil will not back up in the housing.




Q3-2 What are the different types of seals show with drawing the advantages and

disadvantages of each type?
Type of shaft seals 1) - Packing ring. 2) - Mechanical Seal.

Packing

1.4) advantage of used packing 1)- This is a simple 2) - low cost, and easy to maintain 3) - Controlled
leakage by tighten the gland 1.5)

Disadvantage of used packing 1)- A persistent leakage and loss of product if the shaft surface is not
smooth 2)-If the gland is too tightened, the shaft/sleeve gets hot and there can be rapid Wear of the
surface 3)-They require constant supervision..

Q3-3 Describe the coupling, coupling types and explain the methods of coupling

alignments?

Couplings are mechanical elements that couple two drive elements which enable motion to be
transferred from one element to another. The drive elements are normally shafts.

1)- Rigid coupling:-

Rigid couplings are mainly used to connect shafts In perfect alignment. The smallest degree of
misalignment will cause considerable stress on the coupling

2) - Flexible coupling

Flexible couplings are designed to transmit torgue while permitting some radial, axial, and angular
misalignment. Flexible couplings can accommodate (damping) angular misalignment up to a few
degrees and some parallel misalignment

3)- Clutch Coupling

Clutch used to transmit power by tow shaft, the torque transmitted by friction between disks.
Straightedge alignment Dial Indicators Laser shaft
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