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DEUVERY PIPE
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* Single acting reciprocating pump:- A single acting reciprocating pump, which consists of a piston
which moves forwards and backwards in a close fitting cylinder. The movement of the piston is
obtained by connecting the piston rod to crank by means of a connecting rod. The crank is rotated
by means of an electric motor. Suction and delivery pipes with suction valve and delivery valve are
connected to the cylinder. The suction and delivery valves are one way valves or non-return valves,
which allow the water to flow in one direction only. Suction valve allows water from suction pipe to
the cylinder which delivery valve allows water from cylinder to delivery pipe.

The rotation of the crank brings about an outward and inward movement of the piston P’ in the
cylinder ‘C’. During the suction stroke the piston is moving towards right in the cylinder, this
movement of piston causes vacuum in the cylinder. The pressure of the atmosphere acting on the
sump water surface forces the water up in the suction pipe ‘S’. The forced water opens the suction
valve V1 and the water enters the cylinder.The piston from its extreme right position starts moving
towards left in the cylinder.The movement of the piston towards left increases the pressure of the
liquid inside the cylinder more than atmospheric pressure. Hence suction valve closes and delivery
valve V2 opens. The liquid is forced into the delivery pipe and is raised to a required height.

For one revolution of the crank, the quantity of water raised up in the delivery pipe is equal to the
stroke volume in the cylinder in the single acting pump and twice this volume in the double acting

pump.

Discharge through a single acting reciprocating pump.

D = diameter of the cylinder

A = cross section are of the piston or cylinder
r = radius of crank

N = r.p.m of the crank

L = Length of the stroke =2 xr
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As the piston moves from A to C, it reaches maximum speed at B, before slowing down to a
stop at C.
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As the piston moves from A to C, it reaches maximum speed at B, before slowing down to a
stop at C.
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The piston stops and reverses its direction from C to A. Hence the pressure is highest at 8
and lowest at A and C. The cyde is then repeated.



A - Piston at left
B - Piston in middie
C - Piston at right

When the piston moves to right, the suction valve on the lower left opens due to low
pressure, to allow liquid to fill the cylinder.



A - Piston at left
B8 - Piston in middle
C - Pston at nght

The reverse happens when the piston returns to the left. Unlike single-acting pumps, where

there are no discharges during one stroke of the piston, in double acting pumps, the



8 8 &
A c A c ’
Stroke
A - Piston at et
B8 - Psion in mddile
C - Piston at right

Pressure pulsations cause the pipes to vibrate severely, producing stress that shortens the
lifespan of the materials.
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Gland seal

Outlet '

Pump casing

Meshing gear
wheels

The prime mover Is an electric motor and these types of gear wheels are often called
"spur gears’.




Gland seal

Meshing gear
wheels

One gear wheel drives the other. As the pump rotates, the movement of the gear first
removes all air in the system, thus creating a vacuum.



Gland seal

Meshing gear
wheels

After all the air is expelled, liquid is drawn and pumped into the discharge pipe.



Gland seal

l

Meshing gear
wheels

The liquid Is transported arcumferentially between the casing and the gear teeth
and not between the two gears.
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Importance of backlash in gear pump -

Operatmg pitch circles \\w‘.\\\\\}

\\\Q;\\\ N
ViR

/. \\ '\\ (4
~ NN
‘h“ Backlash \\
(transverse operatlon)

1. Backlash is important because of heat little expansion of teeth will be there
2. If you don’t have backlash so the time when your pump rotate in opposite direction by
mistake so sudden load come on to the motor and it will trip on overload



Q - At the time of overhauling what things to be checked in gear pump (MA)

Ans — 1.Remove the cover of non-driving end

2.If possible put it in the upside direction

3. After removal of cover put the feeler gauge between the gear and the body (clearance should not
be two high else the pump wont work properly)

4. Check the condition of bush bearing

5. Check the relief v/v ( Never ever pressure test the relief vh; on its place, to test the relief v/v one
pump is provided which is now the regulation also)

Note - In between the teeth boundary lubrication takes place and when teeth transmit the power so
little tilting will be there so that was the reason we make inner cone of the teeth little soft and the
outer cone we make it hard with the help of case hardening or nitriding

Q - Explain the basic principle of screw pump and importance of timing gear in it (GA)

Ans - The two-screw, low-pitch, screw pump consists of two screws that mesh with close clearances,
mounted on two parallel shafts. One screw has a right-handed thread, and the other screw has a
left-handed thread. One shaft is the driving shaft and drives the other shaft through a set of
herringbone timing gears. The gears serve to maintain clearances between the screws as they turn
and to promote quiet operation. The screws rotate in closely fitting duplex cylinders that have

overlapping bores. All clearances are small, but there is no actual contact between the two screws or
between the screws and the cylinder walls.

The complete assembly and the usual flow path are shown in Figure 17. Liquid is trapped at the
outer end of each pair of screws. As the first space between the screw threads rotates away from
the opposite screw, a one-turn, spiral-shaped quantity of liquid is enclosed when the end of the
screw again meshes with the opposite screw. As the screw continues to rotate, the entrapped spiral
turns of liquid slide along the cylinder toward the center discharge space while the next slug is being
entrapped. Each screw functions similarly, and each pair of screws discharges an equal quantity of
liquid in opposed streams toward the center, thus eliminating hydraulic thrust. The removal of liquid

from the suction end by the screws produces a reduction in pressure, which draws liquid through
the suction line.

Sailent features of screw pump -

1. Again itis only used for oil but its capacity is more than gear pump

2. If clearance is increased too much then you cannot do anything other than to change the

screws (clearance mostly increase due to the erosion or pitting because of the flow of oil)
3. Screw cannot give drive to each other that was the reason we use timing gears
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\ﬁq lllﬂl:‘g Qears
-

, Dy-pass valve

SUCHon manilold

SCREW DISPLACEMENT PUMP
Fig. 9.11




Meshing helical screw LUmD Booy

External
drive gear

Like gear pump screw pump has screws instead of gears meshed together. Both the
screw shafts are provided with gears.



Gland
seal

As the screws tumn, the trapped air in between the screw Is pumped out to the
discharge side.



As the screws turmn, the trapped air in between the screw Is pumped out to the
discharge side.



Gland
seal

As the screws tum, the trapped air in between the screw Is pumped out to the
discharge side,



The two-screw, low-pitch, screw pump consists of two screws that mesh with close clearances,
mounted on two parallel shafts. One screw has a right-handed thread, and the other screw has a
left-handed thread. One shaft is the driving shaft and drives the other shaft through a set of
herringbone timing gears. The gears serve to maintain clearances between the screws as they turn
and to promote quiet operation. The screws rotate in closely fitting duplex cylinders that have

overlapping bores. All clearances are small, but there is no actual contact between the two screws or
between the screws and the cylinder walls.

The complete assembly and the usual flow path are shown in Figure 17. Liquid is trapped at the
outer end of each pair of screws. As the first space between the screw threads rotates away from
the opposite screw, a one-turn, spiral-shaped quantity of liquid is enclosed when the end of the
screw again meshes with the opposite screw. As the screw continues to rotate, the entrapped spiral
turns of liquid slide along the cylinder toward the center discharge space while the next slug is being
entrapped. Each screw functions similarly, and each pair of screws discharges an equal quantity of
liquid in opposed streams toward the center, thus eliminating hydraulic thrust. The removal of liquid

from the suction end by the screws produces a reduction in pressure, which draws liquid through
the suction line.

Sailent features of screw pump -

1. Again itis only used for oil but its capacity is more than gear pump

2. |If clearance is increased too much then you cannot do anything other than to change the

screws (clearance mostly increase due to the erosion or pitting because of the flow of oil)
3. Screw cannot give drive to each other that was the reason we use timing gears



e e

Figure 17 Two-Screw, Low-Pitch, Screw Pump
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