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Pumps are machines that are used to increase the total energy level
of liquid stream
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CENTRIFUGAL PUMPS

Moving large volumes of liquid from/to storage
tanks or into pipeline

Moving process fluid and circulating cooling water

Providing water for fire fighting...etc.
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PISTON GEAR
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SCREW
PISTON
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Main Process Area
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CENTRIFUGAL PUMPS
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The two main components of a
centrifugal pump are the impeller and
the volute.

The impeller produces liquid velocity
and the volute forces the liquid to
discharge from the pump converting
velocity to pressure.
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CENTRIFUGAL PUMPS EXTERNAL COMPONENTS

EXTERNAL COMPONENTS OF
PUMP

FLIXABLE COUPLING
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Seal

Discharge nozzle

Shaft

\Volute

Impeller

Suction nozzle
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Different Types Of Impellers

CLOSED IMPELLER

SEMI-OPEN IMPELLER

OPEN IMPELLER

Einppi



WECHANICAL ENGINEERING
DEPARTMENT

Leakage along pump shaft cane be
minimized by Packing and Mechanical Seal.

Packing Is used to minimize leakage along
the shaft by filling the stuffing box but it
can't prevent leakage by 100%.

Packing on shaft sleeve

Lantern ring
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Mechanical Seal Is used when NO
leakage Is required specially in hazard
cases mechanical seal shall be used.

Rotating Seat

face

O ring

Cross section view of mechanical seal
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Proper Bearing lubricationis
Important to prevent overheat, rust and
corrosion

OIL RING LUBRICATION
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Heat generation Is a problem in
centrifugal pump particularly in
pumps moving high temperature
fluids, excessive heat Is most
damaging at bearing locations,
water jackets are used here.

Heat exchanger
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EFFICIENCIES BASED ON APl
CLEARANCES (BELOW 500 ° F)

SO MIN Dia

200 ) — 7 500

DEPROPANIZER REFLUX PUMP
IMPELLER
MAX
LA 11.50 IN 3 XA4X11.5 SINGLE STAGE PUMP

— DIA IMPELLER IMPELLER PATT
DIA 3 SO IN 9.75 IN

NPSH RECQUIRED REFERENCE
aFY
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Pressure

\Vapor pressure Is the pressure required to keep 1
a liquid in the liquid state.

Vapor Pressure

Cavitation occurs when a fluid's operational
pressure drops below it's vapor pressure

causing gas pockets and bubbles to form and

collapse. o
Cavitation pitting

Collapse of a vapor bubble

Micrajert

Iy £ L i
Imﬂm‘ Initiation Farmmg of liguid microjet
bung

of bubble metal
collapse extrusion
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NPSH stands for Net Positive Suction Head, and reflects the energy left
In a fluid when the fluid Is captured by the impeller and flung out to the
casing. There are two expressions for NPSH: NPSH, ... and
I\IPSHRequired

NPSH . .iane IS @ function of the system in which the pump operates.

NPSHg. . ieq IS @ function of the pump design.
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Centrifugal pumps can be classified according to:-

Shaft Position
Bearing
Position

Type of
Impeller
Number of
Impellers
Volute
Design
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Shaft.Position

Horizontal pump

Vertical turbine pump Sump pump Vertical in-line pump

Vertical pumps
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Bearing Position

Overhung pump
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Type Of Impeller

Open impeller Semi-open impeller Closed impeller
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Number. Of Impellers

Single stage pump Multi stage pump
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\olute Design

Discharge .

Impeller
Itmpeller

T

[} L
~%olule casing
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Fluid Flow

=
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1 Radial-Vane Aroa Frane |:'l.|.:|nl- Areas Mixed Flowe frea Axial Flow Area Folation

Radial Flow

Axial Flow Pump
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PUMP DATA
1 FLUID VAPOUR PRESSURE Kg/cm’a 0.32 W
2 FLOW RATE m’/hr 1327 | 10.0 % =K
3 RATED FLOW m’/hr 1460
4 ORIGINAL PRESSURE Kg/em'a 1.00
5 STATIC SUCTION HEAD Kg/em® 0000 [ o000 m -
6| SUCTION LINE FRICTION LOSS Kg/em’ 0.35 5 — 5"
7___| PUMP SUCTION PRESSURE Kg/em’a __0.650 2 .
8§ | NPSHA n DA KARAMA r—fy-g ? : QArun
9 NPSHR o TANKS 1o
10| PRESSURE AT DELIVERY : Kg/em's — 10" PiL TANKS
11| STATIC DISCHARGE HEAD Kg/em® ! 0.30 m 8 N—
12__| DISCH. LINE FRICTION LOSS Kg/em’ . =120 Km
13| EXCHANGER PRESS. DROP Kglem’ 1@
14| FILTER PRESS. DROP Kg/em”
15 | FLOW ELEMENT PRESS. DROP Kg/em” 10-P.
16| METERING STATION PRESS DROP Kg/em’ i T IR Ay
17 | CONTROL VALVE PRESS. DROP Kgfom e (2%100 1) o 10-T-a2 a/pjc(3x507)
CONTINGENCY Kg/em® 2 aowioss
PUMP DISCHARGE PRESSURE Kgfem’a PRESSURE PROFILE
PUMP DIFFRENTIAL PRESSURE Kg/em'
PUMP DIFFRENTIAL HEAD m
MAX. SUCTION PRESSURE g
MAX. DIFFRENTIAL PRESSURE 20_s oviwesia
MAX. DISCHARGE PRESSURE Kg/em'a
MIN. FLOW m/he 533 | 25% wow mow
VISCOSITY P 6232 AT_20°C 332 AT 30°C
SPECIFIC GRAVITY AT O.T 082 AT 20°C
OPERATING TEMPERATURE E 20-30
: RECORD DATA
29 | PUMP DISC DYN LOSS (NORMAL)
30 | PUMP-CV DYN LOSS (NORMAL)
31| CV-DELV DYN LOSS (NORMAL)
32 |MAX. SUCTION LIQUED LEVEL meter
CONTROL VALVE DATA
33| CRITICAL PRESSURE (LIQ.) Kg/em'a 38 MOL. WT. (GAS)
34| VAPOUR PRESSURE (UPSTRM VLV) Kg/em’a 39 DEG. OF SUPERHEAT (STEAM) °C
35 VISCOSITY | % FLASH (VOL) CP [ 40 MAX. VALVE AP KeJem?
36__| SPECIFIC GRAVITY 41 VALVE ACTION ON AIR LOSS
37 | OPERATING TEMPERATURE c a2 LEAKAGE CLASS
{ k. / DESIGN START-UGENERATION
MIN. NOR. MAX. MIN. NOR. MIN. NOR. MAX. NOTES
OPER. OPER. OPER. OPER OPER. OPER. OPER. OPER. [
$ ; FLOW. FLOW FLOW FLOW FLOW FLOW FLOW FLOW |
:i é)NUL'Er;rR ::;J::RE : xz: ] June l&l_ D FOR APPROVAL =Y
45 | DEFFRENTIAL PRESSURE Kg/em’ 2 Apeil 1304 | ISSUED FOR COST ESTIMATE SIGNATURE ON RECORD
5 o = e pate | DESCRIPTION BY | cHkp APPROVED
46 OLUMETRI i mw PUMP AND CONTROL VALVE DESIGN SHEET
47 | CALCULATED S
DESIGN SHEET
:g JOB 7532497 '7? & ID No: lSHEI;T OF
532-497-KKD-01
; : DETAILED ENGINEERING FOR KARAMA - QARUN PIPELINE
INOTES |PROJ No: 7532497
1) One booster pump in operation + one pump stand-by (2 X 100 % ) T m——— . -
2) The flow rate above is per individual pump as per Mechinary Department Req s - oW At bl i S L
3) The vapor pressure above was provided by QARUN. e RGP lf::;:;’:::‘;‘:";w RTV»

FORM NO. 0-E1-5582
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10"-88-FW021-11A-V

DRAIN HEADER PROJECT NO.
10 DESEL
i X AUTOMATIC START, AUTOMATIC START FIREWATER PUMPS 2709-200 ENGINEERING FOR THE PETROLEUM AND PRO
10°-88-FW024-11A-V 10°-B8-FWO24-11A-V [ D-B-05111
|
0] [ 1SSUED FOR DESGN
A | 251001 | ISSUE FOR COMMENT,
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e
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FIRE WATER PUMP (ELECTRIC) FIREWATER JOCKEY PUMPS.
DES. CAPACITY = 1000 /1 DES. CAPACITY = 50 m3/h
DENSITY @ 15°C
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Positive displacement.pumps are used for:-

Low volume applications.

High pressures are required to move fluids.
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A positive displacement pump has an
expanding cavity on the suction side of the
pump and a decreasing cavity on the
discharge side.

Liquid is allowed to flow into the pump as the
cavity on the suction side expands and the
liguid Is forced out of the discharge as the
cavity collapses.
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Reciprocating pumps types are :-

Piston Pumps
Plunger Pumps
Diaphragm Pumps

Diaphragm pump Piston pump
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Safety relief valve

Pulsation dampener

Plunger pump

: '.3-" ' 1
v 0 PR
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Chemical injection pumps
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Rotary Pumps
External gear pump - Fluid is carried
between gear teeth and is expelled by the ‘ )-

meshing of the gears which cooperate to

provide continuous sealing between the pump
External gear pump

inlet and outlet.

Internal gear pump - The outer gear
(rotor) drives the inner or idler gear on a
Stationary pin. The gears create voids as
they come out of mesh and liquid flows into
the cavities. As the gears come back into
mesh, the volume is reduced and the liquid is
forced.

Internal gear pumps
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SCrew. pumps

Screw pumps carry fluid in the spaces
between the screw threads. The fluid Is
displaced axially as the screws mesh.

Single screw pumps - are commonly called
progressive cavity pumps. They have a rotor
with external threads and a stator with
internal threads. The rotor threads are
eccentric to the axis of rotation.

Multiple screw pumps - have multiple
external screw threads. These pumps may.
be timed or un-timed

SCrew pump
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Lobe pumps

Fluid is carried between rotor lobes which
cooperate to provide continuous sealing
between the pump inlet and outlet.

Piston pumps
Axial piston pump - depends on Lobe pump
beveled “wobble” plate or equivalent
off-center linkage system to
reciprocating pistons.

Radial piston pump — depends on e
eccentric stator (or rotor) to give
reciprocating action.

Radial piston pump Axial piston pump
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