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Zava	Marine	is	the	ideal	partner	for	shipowners	and	shipyards	worldwide.	We	pride	ourselves	on	providing	prompt	and	efficient	service,	with	a	typical	response	time	of	within	12	hours	for	all	service	inquiries.Company	Address:556	N.	Diamond	Bar	Blvd.	Suite	212	Diamond	Bar,	CA	91765	United	StatesTelephone:	+1	6264202886Email:
info@zavamarine.comMain	Website:	www.zavamarine.com	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You
must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.
No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The
license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Marine	centrifugal	pumps	are	the	most	used	marine	pump	in	ship,	especially	for	auxialiary	machinery,	like	seawater	cooling	pump,	daily	water	service	pump,	fire
fighting	pump	Working	principlethe	main	components	of	a	marine	centrifugal	pump	are	casing	and	impellers.	The	spiral	casing	is	also	called	volute,	which	includes	volute	chamber	and	diffuser.	A	typical	centrifugal	pump	has	one	or	more	shaft-mounted	vane	impellers	that	rotate	within	a	stationary	casing	and	transfer	energy	to	the	fluid	flowing
between	their	vanes.	When	a	marine	centrifugal	pump	is	working,	liquid	filled	in	the	pump	will	rotate	with	impellers,	and	the	liquid	will	move	to	the	periphery	of	the	impeller	due	to	the	centrifugal	force.	So	there	is	a	vacuum	in	the	eye	of	the	impeller,	and	more	liquid	will	enter	into	the	pump	under	the	pressure	of	liquid	surface.	When	liquid	is
discharged	from	the	impeller	its	pressure	and	velocity	is	increased	considerably.	Then	the	liquid	will	be	collected	by	the	volute	chamber	and	guided	to	diffuser.	The	cross	section	area	of	diffuser	increases	gradually,	so	the	velocity	of	the	liquid	will	decrease	and	most	of	kinetic	energy	will	be	converted	into	pressure	energy.	As	the	impellers	keep
rotating,	liquid	can	be	drawn	and	discharged	continuously.	Characteristics(1)The	advantages	of	marine	centrifugal	pump	are	in	the	following:Flow	rate	is	continuous,	even	and	can	be	adjusted	easily.	The	pump	can	work	steadily	with	wide	range	of	flow	rate.Running	speed	is	high	and	the	pump	can	be	connected	with	prime	motor	directly.	The
configuration	is	compact,	as	well	as	smaller	size,	less	weight	and	lower	price	compared	with	reciprocating	pump	with	the	same	capacity.With	less	easily	damaged	components,	the	pump	can	be	used	to	deliver	dirty	liquid.(2)The	disadvantages	of	marine	centrifugal	pump	are	as	following:No	self-priming	ability.Its	flow	rate	varies	with	head.	Generally
speaking,	the	higher	working	head	is,	the	smaller	flow	rate.	For	example,	when	the	head	reaches	the	shut-off	head,	the	pump	doesnt	deliver	any	liquid.Head	developed	by	the	pump	is	determined	by	the	diameter	of	impeller	and	running	speed.	Thus	centrifugal	pump	is	not	suitable	for	liquid	delivery	under	high	head	and	small	flow	rate.	This	requires
long	and	narrow	flow	channel	of	impeller	which	is	hard	to	be	manufactured.	In	addition,	efficiency	is	low	under	this	working	condition.Centrifugal	pumps	are	essential	components	in	various	industries,	including	maritime	operations.Centrifugal	pump	on	shipplays	a	crucial	role	in	the	efficient	transfer	of	fluids.	Lets	delve	into	what	centrifugal	pumps
are	and	how	they	work	specifically	in	the	maritime	environment.Centrifugal	pumps	play	a	pivotal	role	on	ships,	known	for	their	reliability.	These	marine	pumps	are	essential	for	cooling	systems	to	regulate	engine	temperatures,	adjusting	ship	stability	through	ballast	transfers,	and	removing	unwanted	water	from	bilges.	In	the	merchant	navy,	they	are
indispensable	for	propelling	vessels,	generating	power,	and	supporting	auxiliary	machinery,	ensuring	overall	safety	and	operational	efficiency.The	marine	centrifugal	pump	components	include	the	driving	shaft,	delivery	flange,	volute	casing,	suction	flange,	and	impeller.The	driving	shaft	on	a	ships	centrifugal	pump	serves	as	the	link	between	the	pump
and	the	engine	or	motor.	Its	primary	function	is	to	transmit	the	rotational	energy	from	the	engine	to	the	impeller,	enabling	the	pump	to	move	fluid	effectively	throughout	the	ships	systems.The	delivery	flange	is	a	crucial	component	that	marks	the	point	where	pressurized	fluid	exits	the	marine	centrifugal	pump.	On	a	ship,	this	component	ensures	that
the	pressurized	fluid	is	directed	efficiently	through	piping	systems	to	various	destinations,	such	as	cooling	systems,	ballast	tanks,	or	other	onboard	equipment	requiring	fluid	transfer.The	volute	casing	is	a	key	part	of	the	centrifugal	pumps	design	on	a	ship.	This	curved	casing	surrounds	the	impeller	and	helps	convert	the	kinetic	energy	generated	by
the	impeller	into	pressure	energy	as	the	fluid	flows	through.	By	guiding	the	flow	of	fluid,	the	volute	casing	optimizes	the	pumps	efficiency	and	performance	in	maritime	applications.On	a	ships	centrifugal	pump,	the	suction	flange	is	where	fluid	enters	the	pump.	This	marine	centrifugal	pump	component	is	connected	to	a	suction	pipe	that	draws	in	fluid
from	sources	such	as	ballast	tanks	or	the	sea.	The	suction	flange	plays	a	critical	role	in	ensuring	a	continuous	flow	of	fluid	into	the	pump	for	various	onboard	operations.The	impeller	is	a	fundamental	component	of	a	centrifugal	pump	on	ship.	This	rotating	element	is	responsible	for	imparting	kinetic	energy	to	the	fluid	within	the	pump.	By	accelerating
the	fluid	radially	outward	through	centrifugal	force,	the	centrifugal	pump	impeller	creates	the	necessary	flow	and	pressure	for	cooling	systems,ballast	operations,	fuel	transfer,	and	other	essential	functions	on	the	ship.Upon	activation,	the	centrifugal	pump	on	ship	undergoes	a	series	of	essential	processes.	Initially,	the	motor	transforms	electrical
energy	into	mechanical	energy,	setting	the	shaft	and	impeller	into	motion.	The	impeller,	in	turn,	propels	the	water	towards	the	volute	casing,	creating	a	negative	pressure	area	at	its	core.	Through	centrifugal	force,	the	water	is	forced	outward,	acquiring	kinetic	energy	as	it	flows.	Transitioning	through	the	volute	casing,	the	water	encounters	a	gradual
increase	in	cross-sectional	area,	causing	its	velocity	to	decrease	as	per	the	principle	of	continuity.	Consequently,	this	kinetic	energy	reduction	leads	to	a	corresponding	rise	in	pressure	energy,	as	dictated	by	Bernoullis	theorem,	crucial	for	the	pumps	efficient	functionality	in	various	maritime	applications	aboard	the	ship.The	design	of	the	impeller	plays
a	critical	role	in	determining	the	performance	of	a	marine	centrifugal	pump.Efficiency:	The	centrifugal	pump	impeller	design	directly	impacts	the	pumps	overall	efficiency.	Well-designed	impellers	can	efficiently	convert	the	input	energy	into	kinetic	energy	for	moving	the	fluid,	resulting	in	higher	pump	efficiency	and	lower	energy	consumption.Flow
Rate:	The	impeller	design	affects	the	pumps	flow	rate	by	determining	how	much	fluid	the	pump	can	move	within	a	given	time.	The	impellers	shape,	size,	and	blade	angles	influence	the	flow	dynamics	and	the	pumps	capacity	to	handle	different	flow	rates.Head	Generation:	The	impeller	design	influences	the	pumps	ability	to	generate	head	or	pressure.
The	impellers	geometry	and	configuration	determine	the	pumps	capacity	to	create	the	necessary	pressure	to	move	fluid	through	the	system	efficiently,	especially	in	applications	where	high	pressure	is	required.Cavitation	Resistance:	Proper	centrifugal	pump	impeller	design	can	help	reduce	the	risk	of	cavitation,	a	common	issue	that	can	damage	the
pump	and	reduce	its	performance.	Impellers	designed	to	minimize	cavitation	tendencies	improve	the	pumps	reliability	and	longevity.NPSH	Requirements:	The	design	of	the	impeller	can	impact	the	Net	Positive	Suction	Head	(NPSH)	requirements	of	the	pump.	A	well-designed	impeller	can	operate	effectively	within	specific	NPSH	limits,	ensuring
optimal	performance	without	encountering	issues	like	cavitation.For	superiormarine	centrifugal	pumps,	choose	our	manufacturing	company.	With	years	of	marine	industry	expertise,	we	offer	tailored	pumps	of	exceptional	quality.	Our	stringent	quality	control	ensures	pumps	that	meet	industry	standards.	Customization	options	are	available	to	meet
specific	requirements.	Engineered	for	efficiency	and	performance,	our	pumps	excel	in	fluid	handling	and	durability,	ideal	for	harsh	marine	conditions.	Comprehensive	after-sales	support	includes	maintenance,	spare	parts,	and	technical	assistance.	Trust	us	for	reliable	and	efficient	centrifugal	pumps	that	exceed	maritime	industry	demands.Centrifugal
pumps	rely	on	fluid	to	keep	cool	and	lubricated	while	operating.	They	also	rely	on	the	fact	that	discharged	fluid	has	somewhere	to	go.	But	what	if	the	process	dictates	it	needs	only	a	fraction	of	the	pumps	minimum	flow	requirement?	What	if	there's	a	closed	valve	downstream?	What	happens	when	a	pumps	basic	hydraulic	needs	are	no	longer	met?	This
is	where	a	minimum	flow	bypass	line	is	best	applied.	A	bypass	line	is	most	commonly	used	when	theres	an	issue	meeting	the	minimum	flow	requirements,	and/or	for	protection	against	deadheading	the	pump.A	minimum	flow	bypass,	or	recirculation,	line	can	be	configured	many	ways.	It	could	be	as	simple	as	a	continuous	bypass,	where	the
requirements	are	only	piping	and	an	orifice.	A	more	complex	line	could	be	set	up	to	use	a	series	of	valves.Below	is	an	illustration	of	a	simple	minimum	flow	bypass	line.	Meeting	Minimum	Flow	ConditionsEvery	pump	has	a	minimum	flow	requirement.	Operating	pumps	at	below	minimum	flow	can	result	in	the	following	consequences:Pitted/worn
impeller	vanesOverheated	casing/bearingsExcessive	noise	or	vibrationBroken	shaftsMechanical	seal	failuresPoor	performance	efficiencyAdding	a	bypass	line	will	allow	the	pump	to	sustain	the	minimum	flow	requirement,	even	when	the	process	requires	less	flow.Protection	Against	DeadheadingOur	Application	Engineers	always	recommend	installing
a	recirculation	line	when	high	pressure	pumps	are	in	use.	If	a	high	pressure	pump	is	deadheaded,	significant	damage	results	for	the	pump	or	the	system.	Not	only	can	this	be	an	expensive	mistake,	but	also	a	cause	for	safety	concern.Recirculation	lines	provide	a	means	of	relief	for	high	pressure	pumps	when	operated	against	a	closed	valve	or	other
system	obstruction.Process	Liquid	Impact	ConsiderationMeeting	minimum	flow	and	protecting	the	pump	against	deadheading	conditions	are	the	main	reasons	why	recirculation	loops	are	installed.	But,	they	can	also	help	keep	product	in	a	desired	state.For	instance,	they	can	help	turn	a	tank	over	and	keep	solids	in	suspension.	They	can	also	keep
fluids	susceptible	to	change,	due	to	temperature	or	shear	thinning/thickening,	in	the	state	preferred	for	process.Some	engineers	have	concerns	about	the	inevitable	wasted	energy	that	comes	from	using	minimum	flow	bypass	lines.	Its	important	that	the	system	has	been	evaluated	to	ensure	the	pump	is	properly	sized	for	the	application	and	the	bypass
line	is	absolutely	necessary.If	youre	not	sure	that	a	bypass	line	is	right	for	you,	consult	an	engineer	who	is	well	versed	in	pump	selection	and	pipe	design.Need	help	with	a	tough	pumping	application?	Ask	us	about	it!	We	gladly	provide	technical	assistance	to	businesses	and	municipalities	in	Wisconsin	and	upper	Michigan.	A	COP	or	cargo	oil	pump	is
an	integral	part	of	a	complex	cargo	discharge	operation.	Located	in	the	pump	room,	the	system	comprises	of	a	number	of	pumps	including;	eductors,	steam	reciprocating	pumps,	screw	pumps	and	centrifugal	pumps	working	as	a	cargo	oil	pump.	But	the	most	common	arrangement	is	the	one	with	centrifugal	pump;	driven	by	a	steam	turbine.Due	to
their	wide	use	and	design	factors;	a	cargo	pump	is	also	referred	as	cargo	oil	pump	turbine	assembly.	The	type	of	pump	used	for	the	cargo	operation	depends	largely	upon	the	required	pumping	rate	and	pressure.	The	amount	of	cargo	to	be	discharged	also	plays	a	role	while	deciding	the	pump	used;	for	example	eductor	pumps	are	used	only	for
stripping	purposes.When	the	large	amount	of	oil	is	pumped	out;	the	low	oil	content	in	tank	leads	to	loss	of	suction.	This	is	when	the	pumps	such	as	eductors	are	used	to	suck	in	the	left	overs	and	flush	the	hose	with	air	blow.	In	most	ship	designs	a	pump	room	consist	of	a	number	of	centrifugal	pumps	as	the	main	cargo	pump;	with	an	eductor	as	the
secondary	cargo	pump.The	whole	assembly	is	connected	such	that;	it	can	take	suction	from	the	slope	tank	and	the	bottom	of	the	tank.	This	comes	handy	when	transferring	cargo	from	one	tank	to	another;	while	discharging	altogether	at	ports.	In	cargo	pumps	where	the	centrifugal	pump	is	driven	by	steam	turbine;	the	pump	lies	in	the	pump	room	with
the	turbine	part	resides	in	the	engine	room.Role	of	Cargo	Oil	Pump	In	Cargo	OperationThe	complete	cargo	operation	specially	that	for	discharging	consists	of	three	main	points;	cargo	pump	operation,	inert	gas	system	and	pre	planning	(	planning	in	advance	).	Various	key	features	such	as	cargo	sequence,	temperature,	characteristics,	quantity,
pressure,	rate	of	pumping;	tanks	to	be	discharged,	manifold	connections	to	be	used,	modes	of	communication	and	emergency	procedures	are	all	pre	planned	and	agreed	upon	for	a	specific	cargo	operation.The	chief	officer	monitor	and	control	the	cargo	operation	from	a	dedicated	place	on	automated	ships	called	cargo	control	room.	Once	all	the	lines
are	lined	up	and	Inert	gas	system	on	stand	by;	the	chief	officer	start	the	cargo	pump	at	a	slow	speed.	This	is	done	to	ensure	there	is	no	leaks	or	fault	at	any	junction	or	deck	in	cargo	or	I.G	system.Once	ground	crew	confirms	the	normal	operation	confirming	safety	checks;	the	officer	start	other	pumps	in	parallel	and	increase	the	pump	speed	and
pressure.	The	cargo	pump	should	not	be	started	till	the	inert	gas	system	is	operational	with;	all	cargo	and	slope	tanks	in	common	(	in	parallel	).	Furthermore	for	cargo	discharge;	all	the	vent	valves	should	be	closed	with	deck	isolation	valve	open.Once	it	is	confirmed	that	the	shore	facility	is	receiving	cargo	at	their	end;	slowly	increase	the	speed	of	the
pump	to	its	nominal	full	rpm.	In	event	of	more	than	one	cargo	pump	running	in	parallel;	it	is	required	to	have	same	running	speed	and	pressure	to	maintain	the	cargo	flow.	Any	variation	will	results	in	pumps	overheating	with	no	flow	output	or	loss	of	pumping.Types	Of	Cargo	Pumps	And	Their	Working	Principle1	)	Centrifugal	Pump	As	Cargo	Oil	Pump
Turbine	(	C.O.P.T	)A	centrifugal	pump	creates	suction	by	the	virtue	of	pressure	difference	created	by;	the	impeller	action	on	the	fluid	medium	in	a	volute	casing.	The	fluid	is	sucked	in;	rotated	at	an	high	speed	and	then	discharged	through	the	output	nozzle	following	a	volute	casing	structure.	A	centrifugal	pump	consists	of	parts	such	as;	shaft,
impeller,	a	casing,	bearings	and	sealing	structure.The	complete	pump	structure	can	be	divided	into	two	key	parts;	rotary	and	stationary	parts.	The	impeller	and	the	rotating	shaft	make	up	the	rotary	structure;	while	volute	casing	accounts	for	stationary	part.	A	centrifugal	pump	is	best	suited	for	handling	low	and	medium	viscous	fluids.	They	are	best
known	for	their	high	capacity	output,	dynamic	head,	ease	of	use	and	low	cost	operation.Furthermore,	being	a	type	of	dynamic	pressure	pump;	it	allows	to	control	the	output	without	changing	its	operational	speed	or	dangerously	pressurizing	the	system.	For	centrifugal	pumps	used	as	cargo	oil	pump	they	are	fitted	with	additional	non	return	valve	at
output	to	avoid	backflow.I	have	already	written	in	details	about	the	construction,	working	and	maintenance	of	centrifugal	pumps	in	details	in	one	of	my	old	post.	You	can	click	and	read	that	post	from	link	over	here.Working	PrincipleA	centrifugal	pump	turbine	or	C.O.P.T	in	short	when	used	as	main	cargo	oil	pump	have	two	main	parts;	a	turbine	and	a
centrifugal	pump.	The	steam	turbine	consists	of	parts	such	as	boiler,	feed	pump,	condenser	and	turbine	working	together	in	a	closed	loop	system.	The	high	pressure	steam	inters	the	turbine	casing	through	a	series	of	inlet	nozzle.These	nozzles	convert	the	high	pressure	steam	into	high	velocity	jet	directing	them	on	turbine	blades;	to	rotate	along	with
the	shaft	to	generate	rotational	power.	The	generated	power	is	then	transmitted	to	the	centrifugal	pump	through	a	connecting	shaft;	while	exhaust	steam	goes	back	to	the	boiler	via	condenser	and	feed	pump.On	another	hand	a	centrifugal	pump	works	on	the	simple	law	of	centrifugal	forces.	The	pump	impeller	throws	the	fluid	outwards	away	from	the
central	axis.	The	process	transfers	part	of	the	kinetic	energy	of	the	impeller	to	the	fluid;	which	then	pass	through	the	volute	casing	to	leave	under	pressure.The	pressure	difference	created	due	to	sudden	change	in	fluid	volume	creates	a	partial	vacuum	behind	the	impeller	eye;	this	creates	the	much	needed	suction	pressure	to	continue	the	process.2	)
Reciprocating	Cargo	PumpsA	reciprocating	cargo	oil	pump	is	a	steam	or	motor	driven	positive	displacement	pump;	with	a	plunger	moving	within	the	pump	cylinder.	It	is	well	known	for	its	constant	volume	pulsating	output	at	higher	pressure.	The	pump	takes	in	the	fluid	medium	via	a	suction	valve	and	discharge	at	a	higher	pressure	through	the
discharge	valve.The	plunger	or	piston	within	the	pump	cylinder	is	in	close	contact	with	the	liner	with	the	help	of	the	piston	ring.	The	most	common	design	is	with	a	double	acting	piston	driven	by	a	reciprocating	steam	pump.	This	is	done	by	connecting	the	piston	rod	of	the	reciprocating	steam	piston;	to	that	of	the	pump	via	a	linkage	or	beam.The
modern	reciprocating	cargo	pumps	come	with	an	additional	dampener	at	its	output	to	reduce	the	pulsating	effect.	Furthermore	being	a	positive	displacement	pump;	it	is	required	to	have	a	relief	valve	in	place	to	avoid	damage	due	to	excessive	pressure.	Based	on	its	design	it	can	be	a	simplex,	duplex,	single	acting	or	a	double	acting	pump.Working
PrincipleA	positive	displacement	pump	works	on	the	simple	principle	of	pressure	that	accounts	for	force	per	unit	volume.	This	is	achieved	by	the	up	and	down	motion	of	the	plunger	or	piston.	A	reciprocating	pump	works	on	the	principle	of	positive	displacement	pump;	and	thus	produce	pressure	exerting	force	on	liquid	in	confined	area.Thus	for	a
reciprocating	cargo	pump	the	output	pressure	depends	on	the	piston	area	and	its	speed	within	the	pump	cylinder.	As	the	piston	retracts	backwards;	the	cylinder	suction	valve	is	opened	against	the	spring	tension	under	the	effect	of	negative	pressure	inside.	Now	as	the	piston	starts	to	contracts	moving	upwards;	the	suction	valve	close	and	pressure
starts	to	build	under	impact	of	driving	force.When	the	pressure	reached	to	a	desired	limit;	the	discharge	valve	operates	and	fluid	is	discharged.	While	the	driving	force	can	be	given;	in	the	form	of	steam	pressure	or	from	a	prime	mover.	The	return	of	the	piston	is	ensured	by	the	pair	of	steam	valve	and	its	gear;	as	with	direct	acting	steam	pump	or
through	crankshaft	and	connecting	rod	in	case	of	prime	mover.3	)	Centrifugal	Pump	As	Framo	PumpA	Framo	pump	is	nothing	but	a	centrifugal	pump	put	upside	down	in	a	cargo	tank.	It	is	located	such	that	the	impeller	lies	on	the	bottom	most	part	of	the	cargo	tank.	They	are	used	largely	in	chemical	tankers	where	dedicated	pumps	are	required	for
each	tanks.	They	are	mounted	such	that;	only	a	minimum	clearance	left	between	the	floor	and	the	pump	impeller	suction.This	results	in	advantage	in	form	of	shorter	period	of	stripping.	And	relief	from	unnecessary	suction	problems;	due	to	faulty	or	chocked	suction	pipes.The	pump	consists	of	parts	such	as	hydraulic	motor,	impeller,	volute	casing,
wear	rings,	sleeves,	mechanical	and	cargo	seal	along	with	the	bearings.	All	the	main	components	of	the	pump	is	secured	well	within	the	deck	trunk	welded	to	the	ships	deck.The	pump	is	driven	by	the	hydraulic	motor;	under	the	influence	of	high	pressure	hydraulic	oil	from	power	packs.	A	power	pack	is	an	independent	system	consisting	of;	a	hydraulic
oil	tank	and	high	pressure	pump	along	with	an	electric	motor	to	run.The	complete	system	is	based	on	the	balance	between	the	two	fluid	medium;	cargo	and	the	hydraulic	oil.	If	the	cargo	gets	in	to	the	hydraulic	system	it	damage	the	pump;	while	if	hydraulic	oil	leaks	it	contaminates	the	cargo.	Thus	a	coffer	dam	is	provided	to	avoid	the	contamination	of
cargo	with	hydraulic	oil	in	the	pump	system.Working	PrincipleThe	hydraulic	system	control	panel	sends	signal	to	the	hydraulic	power	unit	to	start	the	discharge	operation.	The	hydraulic	power	unit	consists	of	a	hydraulic	oil	tank	and	a	high	pressure	feed	pump.The	pump	starts	to	take	in	suction	from	the	hydraulic	oil	tank	and	discharge	at	very	high
pressure	to	the	main	hydraulic	line.	It	is	driven	by	an	electrical	motor;	controlled	by	the	hydraulic	system	control	panel.A	low	pressure	return	line	is	connected;	to	the	hydraulic	oil	tank	to	maintain	the	same	oil	level	at	all	times.Upon	each	operation;	the	coffer	dam	lines	for	each	Framo	pump	is	to	be	purged	out.	This	is	done	to	remove	any	cargo	or
hydraulic	oil	leaked;	from	cargo	and	hydraulic	oil	seal	to	the	coffer	dam.	Then	the	remote	assembly	is	signaled	by	the	main	controller;	to	open	valves	to	the	hydraulic	motor.This	create	the	necessary	torque	needed	to	drive	the	shaft	of	the	centrifugal	pump.	The	pump	then	takes	suction	from	the	suction	well	and	discharge	to	the	shore	facility	via	a
dedicated	cargo	pipeline.4	)	Screw	PumpA	screw	pump	is	a	type	of	positive	displacement	pump.	Much	like	gear	pump	with	a	major	difference	that;	it	pumps	fluid	axially	along	its	spring	axis.The	pump	consists	of	two	main	parts;	the	prime	mover	and	the	screw	pump	assembly.	Two	or	more	screws	are	coupled	to	the	shaft	with	a	fine	clearance;	which
when	combined	with	shaft	motion	creates	suction	pressure.A	screw	pump	can	be	divided	into	eight	major	parts;	the	driver	screw,	driven	screw,	timing	gear,	relief	valves,	bearing,	driving	shaft,	rotary	and	stationary	seals	with	suction	and	discharge	ports.Based	on	the	number	of	screw;	the	pump	can	be	called	a	single	screw,	twin	screw	or	multi	screw
pumps.	With	better	suction	capability	and	lower	maintenance	cost;	the	pump	is	a	good	fit	for	those	who	look	for	a	cargo	pump	which	can	handle	all	kinds	of	cargo.	But	due	to	its	high	installation	cost	it	is	often	restricted	to	high	pressure	high	viscosity	fluid	application.I	have	already	written	a	post	in	past	explaining	in	details	about	screw	pump;	its
constructional	parts	with	their	specific	function,	use	and	maintenance	procedure.	You	can	click	and	read	that	post	from	link	Over	Here.Working	PrincipleA	screw	pump	add	axial	movement	to	the	fluid	locking	it	into	its	fine	clearance	area.	The	continues	motion	of	the	pump;	trapping	and	pushing	fluid	axially	forward	build	up	the	output	pressure.	The
driving	and	driven	screws	of	the	pump	works	in	phase	with	the	timing	gear.	It	not	only	keeps	both	screws	at	pace	but	also	avoid	any	contact	in	between.	Any	such	contact	can	lead	to	wear	and	tear	of	the	screw	edges;	negatively	affecting	the	pump	performance.Both	driving	and	driven	screws	in	the	pump	are	of	opposite	types	i.e	one	is	left	hand	type
while	other	right	hand	type.	This	ensures	to	trap	air	or	fluid	within	fine	clearance;	building	suction	pressure.A	screw	pump	at	start	traps	the	air	in	between	the	fine	clearance	of	its	drive	and	driven	screw.	Pushing	the	air	axially	towards	the	output;	it	create	differential	pressure	which	helps	suck	in	the	fluid	medium	into	pump	medium.	As	more	and
more	fluid	is	trapped	and	then	pushed	towards	the	output;	pressure	increase	along	the	pump	discharge.5	)	Cargo	EductorsAn	eductor	is	a	simple	structure	with	no	moving	parts.	Its	basically	consists	of	a	nozzle,	throat	and	a	diffuser.	An	eductor	can	be	placed	in	the	main	cargo	pipeline	or	with	a	separate	piping	arrangement.	Basically	it	is	a	less
efficient	low	cost	alternative	for	other	stripping	pumps.An	eductor	use	the	under	pressure	fluid	(	liquid	and	gas	)	to	generate	pumping	action.	This	is	done	by	the	flow	of	the	fluid	through	a	nozzle;	followed	by	a	diffuser	or	a	diverging	output.	This	can	be	used	with	almost	all	kinds	of	pumps	with	different	fluid	medium.	An	eductor	can	be	used	to	handle
any	cargo	even	explosive	medium;	as	long	as	it	is	compatible	with	the	flowing	medium.In	cargo	eductors	it	is	a	common	practice	to	use	the	same	cargo	as	the	flowing	medium	to	generate	pumping	action.	Being	a	simple	design	it	is	reliable;	maintenance	free	and	is	self	primed.	In	most	case	it	is	operated	by	the	flow	of	cargo	by	the	C.O.P.T.Working
PrincipleAn	eductor	works	on	the	simple	principle	of	Bernoullis	principle	or	venturi	effect	in	specific.	The	Bernoullis	principle	states	that;	the	velocity	or	flow	rate	of	a	fluid	is	inversely	proportional	to	its	pressure.	this	can	be	represented	by	the	following	equation:V22+P=K(Constant)For	a	fluid	flowing	in	a	tube	at	constant	speed;	it	must	maintain	its
flow	rate	to	keep	a	constant	volumetric	discharge.	But	when	a	sudden	narrow	path	restricts	its	flow;	reducing	its	velocity.	By	the	law	of	conservation	of	energy	we	knew	the	energy	lost	in	form	of	reduced	velocity	has	to	convert	into	another	form;	which	in	this	case	in	pressure	energy.This	process	creates	a	differential	pressure	between	the	inlet	and
outlet	of	the	conversing	cross	sectional	area.	The	venturi	effect	combined	with	the	principle	of	mass	continuity;	generates	suction	pressure	at	its	suction	inlet.	In	most	scenario	the	driving	fluid	or	medium	in	the	case	is	the	cargo	from	the	next	tank	pumped	through	a	C.O.P.T.Alarms	And	Trips	Associated	With	Cargo	Oil	PumpA	cargo	oil	pump	can	be
damaged	in	a	number	of	events	such	as;	overheating,	no	oil	in	the	tank,	closed	suction,	chocked	suction,	excessive	back	pressure	etc.	Thus	various	alarms	and	trips	are	fitted	to	safeguard	pump	operation.	While	different	cargo	oil	pump	types	have	different	set	of	alarms	and	trips;	but	they	also	have	many	which	are	common	to	all.AlarmsHigh	Wear
RateHigh	Casing	temperatureLow	lube	oil	PressureHigh	Motor	CurrentLow	lube	oil	LevelHigh	bearing	TemperatureHigh	Lube	oil	TemperatureLow	Hydraulic	Oil	Level	(	In	Framo	Pumps	)High	Hydraulic	Oil	Level	(	In	Framo	Pumps	)H.P.U	Oil	Leakage	(	In	Framo	Pumps	)Cooling	System	FailurePower	failureSafety	TripsLow	Low	Lube	Oil	LevelLocal
Hand	TripRemote	TripAutomatic	Emergency	TripCasing	Over	HeatingPriming	Pump	failureHigh	hydrocarbon	ContentLow	Inert	Gas	pressureOver	speedEmergency	Stop	Centrifugal	PumpEmergency	Stop	For	Hydraulic	Oil	Pump	(	In	Framo	Pumps	)Low	Low	Hydraulic	Oil	Level	(	In	Framo	Pumps	)Very	High	Back	PressureHow	To	Start	A	Cargo	Oil
Pump	(	C.O.P.T	)	In	14	Simple	StepsCheck	and	drain	water	from	the	lube	oil	sumps	for	the	cargo	oil	pump	turbine.Check	and	Open	Sea	water	overboard	ValveOpen	Vent	valve	for	the	Condenser.Open	The	discharge	and	Suction	Valves	for	the	Sea	water	pump	for	vacuum	cooling	evaporator.The	Fresh	water	inlet	and	outlet	valves	are	to	be	opened	for
the	air	ejector.Start	and	warm	up	the	air	ejector	system.Close	the	vent	valve	and	monitor	steam	pressure.Now	using	the	Turning	bar;	rotate	the	turbine	spindle	to	check	free	movement.Crack	open	the	turbine	warming	line	for	some	time.Now	slowly	open	the	main	steam	valve	to	the	turbine	assembly;	try	keep	this	process	as	slow	as	possible.Observe
the	slow	increase	in	turbine	R.P.m	till	the	governor	take	control.Once	reached	to	its	operational	R.P.M;	inform	the	cargo	control	room	and	the	pump	is	ready	to	be	used.Check	Whether	the	I.G	system	are	operational.Now	start	the	Cargo	oil	Pump	To	start	the	discharge	Process.Note:	This	article	is	produced	on	request	from	Dodla	Sivarama	Prasad.Also
Read:	Do	You	Know	We	Write	Post	On	Your	Request?Request	your	own	Topic	!	This	article	discusses	about	the	complete	information	related	to	centrifugal	pumps.Types	of	PumpsFollowing	are	the	main	pumps	which	are	used	in	any	industry:	3)	Screw	Pump4)	Gear	Pump	The	centrifugal	pump	is	the	most	common	pump	in	any	industry	and	the	reason
for	it	is	that	they	are	easy	pumps	and	requires	less	maintenance.	Talking	about	the	pump	in	terms	of	shipping,	then	they	are	mostly	used	in	ship	and	comprises	of	around	60	%	pumps	which	are	used	on	ship.	This	pump	is	not	a	self	primed	pump.	So	before	starting,	you	have	to	prime	it.	Following	is	the	part	of	the	centrifugal	pump:Inlet	and	outlet
openingCasingImpellerWear	ringWater	sealMotor	as	a	driverCouplingBearings	Almost	every	cleaning	systemincorporates	at	least	one	pump.	Understanding	howthat	pump	works	and	how	to	treat	it	with	the	gentle,	loving	care	it	deserves	is	critical	to	the	successful	operation	and	maintenanceofa	cleaning	system.Pumps	are,	in	general,	devices	which
impart	added	pressure	to	a	flow	of	liquid.	Although	there	are	a	number	of	different	kinds	of	pumps,	centrifugal	pumps	make	up	the	overwhelming	majority	of	those	used	in	cleaning	systems.	Centrifugal	pumps	are	simple,	efficient,reliable,	relatively	inexpensive,	and	easily	meet	the	needs	of	most	cleaning	system	requirements	including	spraying,
overflow	sparging,	filtration,	turbulation	and	just	moving	liquids	from	one	place	to	another	using	pressure.A	centrifugal	pump	uses	a	combination	of	angular	velocity	and	centrifugal	force	to	pump	liquids.	The	illustration	below	describes,	generally,	how	a	centrifugal	pump	works.The	pump	consists	of	a	circular	pump	housing	shaped	somewhat	like	a
donut	with	an	inlet	where	the	donut	hole	would	be.	The	outlet	extends	tangentially	from	thediameter	of	the	pump	housing.	Inside	the	pumphousing	there	is	a	device	called	an	impeller	which	rotates	perpendicular	to	the	central	axis	of	the	pump	housing	and	is	driven	by	a	shaft	secured	to	its	center	of	rotation.	The	shaft,frequently	powered	by	an
integral	electric	motor,enters	the	pump	housing	through	a	liquid	tight	seal	which	prevents	leaking.	Liquid	entering	the	pump	through	the	inlet	is	swirled	in	a	circular	motion	and	displaced	from	the	rotation	center	of	the	impeller	by	centrifugal	force.	The	combination	of	the	swirling	action(angular	velocity)	and	centrifugal	force	(radial	velocity)	push	the
liquid	being	pumped	out	of	the	pump	through	the	outlet.Things	to	Know	About	Centrifugal	Pumps	Centrifugal	pumps	are	relatively	maintenance-free	except	for	the	seal	on	the	rotating	shaft.	These	seals	need	to	be	replaced	on	a	regular	basis.	The	material	of	construction	of	the	pump	and	the	pump	seal	need	to	be	selected	based	on	the	liquid	being
pumped.	Liquids	containing	abrasives	(particles	shed	from	grinding	wheels	and	lapping	compound	for	example)	often	require	special	consideration	for	the	seal	to	prevent	premature	wear.	In	extreme	cases,	a	secondary	supply	of	abrasive-free	liquid	is	supplied	directly	to	the	wear	surfaces	of	the	seal.Pump	seals	must	be	kept	lubricated	and	cooled.
Both	lubrication	and	cooling	are	normally	provided	by	the	liquid	being	pumped.	Because	of	this,	centrifugal	pumps	should	not	be	operated	without	liquid	being	present	in	the	pump.	Failure	of	the	pump	seal	due	to	overheating	as	a	result	of	friction	may	happen	in	less	than	a	minute	of	operation	without	liquid	in	the	pump.Centrifugal	pumpsmust	have	a
flooded	inletwhen	liquid	pumping	starts.	In	simple	terms,	liquid	should	arrive	at	the	inlet	of	the	pump	as	a	result	of	gravity.	The	pump,	which	has	relatively	large	clearancesbetween	the	impeller	and	thepump	body,will	not	provide	a	vacuum	to	lift	liquid	against	the	force	of	gravity.	In	some	instances,	once	the	pump	is	primed	with	liquid,	it	can	work
against	the	force	of	gravity.	Priming	is	accomplished	by	filling	the	pump	and	the	plumbing	leading	to	the	pump	with	liquid	prior	to	turning	it	on.	Operation	in	this	mode	is	not	encouraged	as	the	priming	step	is	often	overlooked.The	impeller	in	a	centrifugal	pump	MUST	rotate	in	the	correct	direction.	In	pumps	operating	from	a	single	phase	electrical
source,	this	is	not	a	problem.	In	pumps	operating	from	a	three	phase	electrical	source,	however,	the	proper	phasing	sequence	of	the	three	wires	supplying	power	to	the	pump	must	be	correct.	If	any	two	wires	are	reversed,	the	three	phase	motor	will	rotate	in	the	reverse	direction.	Most	centrifugal	pumps	have	an	arrow	indicating	the	proper	rotation
direction	located	either	on	the	pump	body	or	on	the	motor.	If	the	pump	motor	rotates	in	the	direction	opposite	that	indicated	on	the	pump,	reverse	any	two	wires	in	the	supply	to	change	the	direction	of	rotation.The	basic	centrifugal	pump	described	above	takes	on	many	different	configurations	depending	on	its	intended	use.	Further	description	of
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Chief	Officer	Captain	Centrifugal	pumps	are	one	of	the	most	common	types	of	pumps	used	in	a	variety	of	industries	including	oil	refineries,	power	plants,	and	municipalities;	but	how	do	they	work?	Were	glad	you	asked.	After	reading	the	following	guide,	youll	understand	how	centrifugal	pumps	work;	read	on	to	learn	more.Some	experts	debate	about
when	the	first	centrifugal	pump	was	invented.	Most	arguments	say	the	Frenchman,	Denis	Papin,	invented	the	first	straight-vane	centrifugal	pump	in	the	late	1600s.	John	Appold	of	Great	Britain	invented	the	first	curved-vane	centrifugal	pump	in	1851.	Centrifugal	pumps	are	primarily	for	transporting	liquids	with	rotational	energy	(more	on	that	next).
You	should	note	that	centrifugal	pumps	perform	best	with	low-viscosity	fluids.The	foundation	of	a	centrifugal	pump	is	its	impeller.	As	the	fluid	enters	the	pump,	the	fluid	will	pass	through	the	eye	of	the	impeller	and	exit	through	the	impellers	vanes.	With	the	aid	of	the	rotating	impeller,	the	fluid	will	discharge	from	the	pumps	casing	at	a	controlled
pressure.	The	pressure	is	controlled	by	both	the	electric	motor	and	kinetic	energy.	You	should	note	that	most	centrifugal	pumps	come	with	one	of	two	casing	designs:	volute	and	diffuser.	Both	designs	provide	release	of	the	fluid	at	a	consistent	pressure,	but	they	do	so	differently.	The	main	factor	to	note	is	that	a	volute	casing	has	an	offset	impeller
which	produces	a	curved	cone	that	pushes	the	fluid	toward	the	outlet.	Alternatively,	a	diffuser	casing	has	motionless	vanes	around	the	impeller	which	is	an	easier	design	to	manipulate	for	specific	applications.As	you	can	see,	understanding	how	centrifugal	pumps	work	is	surprisingly	simple.	In	essence,	you	have	a	fluid	input	and	the	impeller	pushes
the	fluid	through	as	the	output.	Whats	not	as	simple	is	repairing	these	pumps.	If	you	dont	know	what	youre	doing,	youre	going	to	waste	a	lot	of	time	and	potentially	damage	the	pump.If	youre	searching	for	a	reputable	industrial	pump	supply	company,	youve	come	to	the	right	place.	Moley	Magnetics	is	a	premier	supplier	for	industrial	pumps,	but	we
dont	stop	there.	Our	team	consists	of	industry	experts	who	also	know	how	to	perform	a	number	of	repairs	to	get	your	pump	back	up	and	running	in	no	time.	If	youd	like	to	request	pricing	or	have	any	questions	at	all,	dont	hesitate	to	reach	out	to	us	today.	Moley	Magnetics	is	the	industry-leading	magnetics	manufacturer	and	lifting	magnet	supplier	in
North	America.	We	offer	a	complete	inventory	of	large	industrial	magnets,	grapples,	shears,	and	granulators	to	customers	across	various	industries	such	as	scrap,	demolition,	recycling,	and	distribution.	Additionally,	we	sell	and	provide	electric	motor	repair	services	in	our	Lockport,	NY,	headquarters,	and	custom	motor	fabrication	services	to	clients
nationwide.	Moley	sells	and	distributes	a	large	selection	of	Electric	Motors,	Pumps,Generators,and	related	equipment	for	reputable	brands,includingBaldor,	Leeson,	Peerless,	and	Grundfos.Our	team	has	the	expertise	to	help	identify	the	right	equipment	for	any	application	whether	its	scrap,	demolition,	recycling,	municipalities,	agriculture,	or	food	&
beverage.View	Electric	Motors	In	addition	to	being	a	lifting	magnet	supplier,	our	team	of	master	machinists	and	technicians	can	engineer	solutions	to	meet	your	needs	in	our	full-service	repair	shop.	We	are	available	24/7	to	repair	Electric	Motors,	Pumps,	Generators,	Magnets	and	Grapples	as	well	as	specialty	services	that	can	include	Custom
Fabrication,	Gearboxes,	Machining,	Variable	Frequency	Drive	Programming	and	Control	Panel	Building.View	Service	&	Repair	At	Moley,	we	believe	in	the	importance	of	educating	our	customers	about	our	products.	Explore	our	educational	video	series	here	and	stay	tuned	as	we	expand	our	library.View	Educational	VideosWant	to	know	more	about
our	products	or	services?	Contact	Us	Skip	to	main	navigationSkip	to	main	contentSkip	to	footer	Efficient	and	environmentally	sound	solutions	for	challenging	parts	cleaning	applications.September	29	-	October	1,	2025Las	Vegas,	NVBooth	N-5968View	all	Events	Centrifugal	pump	principles	and	working	procedureA	pump	is	a	machine	used	to	raise
liquids	from	a	low	point	to	a	high	point.	In	a	centrifugal	pump	liquid	enters	the	centre	or	eye	of	the	impeller	and	flows	radially	out	between	the	vanes,	its	velocity	being	increased	by	the	impeller	rotation.	A	diffuser	or	volute	is	then	used	to	convert	most	of	the	kinetic	energy	in	the	liquid	into	pressure.The	arrangement	of	a	centrifugal	pump	is	shown
diagrammatically	in	figure	belowFig:	Centrifugal	pumping	operationA	vertical,	single	stage,	single	entry,	centrifugal	pump	for	general	marine	duties	is	shown	in	Figure	here.	The	main	frame	and	casing,	together	with	a	motor	support	bracket,	house	the	pumping	element	assembly.	The	pumping	element	is	made	up	of	a	top	cover,	a	pump	shaft,	an
impeller,	a	bearing	bush	and	a	sealing	arrangement	around	the	shaft.	The	sealing	arrangement	may	be	a	packed	gland	or	a	mechanical	seal	and	the	bearing	lubrication	system	will	vary	according	to	the	type	of	seal.	Replaceable	wear	rings	are	fitted	to	the	impeller	and	the	casing.	The	motor	support	bracket	has	two	large	apertures	to	provide	access	to
the	pumping	element,	and	a	coupling	spacer	is	fitted	between	the	motor	and	pump	shaft	to	enable	the	removal	of	the	pumping	element	without	disturbing	the	motor.Fig:	Single	entry	centrifugal	pumpA	vertical	multi-stage	single-entry	centrifugal	pump	used	for	deep-well	cargo	pumping	is	shown	in	Figure	below.	This	can	be	considered	as	a	series	of
centrifugal	pumps	arranged	to	supply	one	another	in	series	and	thus	progressively	increase	the	discharge	pressure.	The	pump	drive	is	located	outside	the	tank	and	can	be	electric,	hydraulic	or	any	appropriate	means	suitable	for	the	location.Fig:	Multi	stage	centrifugal	pumpA	diffuser	is	fitted	to	high-pressure	centrifugal	pumps.	This	is	a	ring	fixed	to
the	casing,	around	the	impeller,	in	which	there	are	passages	formed	by	vanes.	The	passages	widen	out	in	the	direction	of	liquid	flow	and	act	to	convert	the	kinetic	energy	of	the	liquid	into	pressure	energy.	Hydraulic	balance	arrangements	are	also	usual.	Some	of	the	high-pressure	discharge	liquid	is	directed	against	a	drum	or	piston	arrangement	to
balance	the	discharge	liquid	pressure	on	the	impeller	and	thus	maintain	it	in	an	equilibrium	position.Centrifugal	pumps,	while	being	suitable	for	most	general	marine	duties,	are	not	self	priming	and	require	some	means	of	removing	air	from	the	suction	pipeline	and	filling	it	with	liquid.	Where	the	liquid	to	be	pumped	is	at	a	level	higher	than	the	pump,
opening	an	air	cock	near	the	pump	suction	will	enable	the	air	to	be	forced	out	as	the	pipeline	fills	up	under	the	action	of	gravity.	If	the	pump	is	below	sea	water	level,	and	sea	water	priming	is	permissible	in	the	system,	then	opening	a	sea	water	injection	valve	and	the	air	cock	on	the	pump	will	effect	priming.Alternatively	an	air	pumping	unit	can	be
provided	to	individual	pumps	or	as	a	central	priming	system	connected	to	several	pumps.	The	water	ring	or	liquid	ring	primer	can	be	arranged	as	an	individual	unit	mounted	on	the	pump	and	driven	by	it,	or	as	a	motor	driven	unit	mounted	separately	and	serving	several	pumps.	The	primer	consists	of	an	elliptical	casing	in	which	a	vaned	rotor	revolves.
The	rotor	may	be	separate	from	the	hub	and	provide	the	air	inlet	and	discharge	ports	as	shown	in	Figure	down.	Alternatively	another	design	has	the	rotor	and	hub	as	one	piece	with	ports	on	the	cover.	The	rotor	vanes	revolve	and	force	a	ring	of	liquid	to	take	up	the	elliptical	shape	of	the	casing.	The	water	ring,	being	elliptical,	advances	and	recedes
from	the	central	hub,	causing	a	pumping	action	to	occur.	The	suction	piping	system	is	connected	to	the	air	inlet	ports	and	the	suction	line	is	thus	primed	by	the	removal	of	air.	The	air	removed	from	the	system	is	discharged	to	atmosphere.	A	reservoir	of	water	is	provided	to	replenish	the	water	ring	when	necessary.Fig:	Water-ring	primerWhen	starting
a	centrifugal	pump	the	suction	valve	is	opened	and	the	discharge	valve	left	shut:	then	the	motor	is	started	and	the	priming	unit	will	prime	the	suction	line.	Once	the	pump	is	primed	the	delivery	valve	can	be	slowly	opened	and	the	quantity	of	liquid	can	be	regulated	by	opening	or	closing	the	delivery	valve.	When	stopping	the	pump	the	delivery	valve	is
closed	and	the	motor	stopped.Regular	maintenance	on	the	machine	will	involve	attention	to	lubrication	of	the	shaft	bearing	and	ensuring	that	the	shaft	seal	or	gland	is	not	leaking	liquid.	Unsatisfactory	operation	or	loss	of	performance	may	require	minor	or	major	overhauls.	Common	faults,	such	as	no	discharge,	may	be	a	result	of	valves	in	the	system
being	shut,	suction	strainers	blocked	or	other	faults	occurring	in	the	priming	system.	Air	leaks	in	the	suction	piping,	a	choked	impeller	or	too	tight	a	shaft	gland	can	all	lead	to	poor	performance.When	dismantling	the	pump	to	remove	the	pumping	element	any	priming	pipes	or	cooling	water	supply	pipes	must	be	disconnected.	Modern	pumps	have	a
coupling	spacer	which	can	be	removed	to	enable	the	pumping	element	to	be	withdrawn	without	disturbing	the	motor:	the	impeller	and	shaft	can	then	be	readily	separated	for	examination.	The	shaft	bearing	bush	together	with	the	casing	and	impeller	wear	rings	should	be	examined	for	wear.	URL:	link	code:Centrifugal	pumps	in	Marine	Engineering	on
shipsBB	(forum)	link	code:[url=	Centrifugal	pumps	in	Marine	Engineering	on	ships[/url]	Marine	Notes	-	MMD	Exams	India	and	Basics	(M&K	Groups	Ltd)	Marine	centrifugal	pump	principle	is	to	use	the	impeller	to	rotate	at	a	constant	speed	in	the	pump	casing,	so	that	the	liquid	in	the	impeller	rotates	with	the	impeller	together,	and	generates
centrifugal	inertial	force,	and	flies	away	from	the	impeller,	thereby	achieving	a	kind	of	suction	and	discharge	of	liquid.	Marine	centrifugal	pumps	are	widely	used	on	ships,	such	as	cooling	pumps	for	main	and	auxiliary	engines,	bilge	and	ballast	pumps,	marine	fire	fighting	pumps,	marine	boiler	water	feed	pumps,	general	service	pumps,	etc.	From	the
structure	and	operation	type,	the	centrifugal	pump	and	the	rotary	pump	are	basically	the	same,	the	difference	is	that	the	rotor	impeller	of	the	centrifugal	pump	has	no	metal	friction;From	the	working	principle,	the	centrifugal	pump	is	completely	different	from	the	rotary	pump.	The	suction	and	discharge	of	the	rotary	pump	depends	on	the	volume
change,	while	the	centrifugal	pump	relies	on	the	centrifugal	force	of	the	liquid	in	the	rotary	motion	of	the	impeller,	so	that	the	pressure	difference	between	the	center	of	the	impeller	and	the	outside	of	the	pump	chamber	is	generated,	and	then	can	absorb	liquid.	The	marine	centrifugal	pump	is	mainly	composed	of	impeller,	pump	casing,	pump	cover,
pump	shaft,	mechanical	seal	and	other	main	components.	The	impeller	is	mounted	on	the	shaft	and	rotates	with	the	shaft.	The	outer	edge	of	the	impeller	is	surrounded	by	the	helical	volute	cavity	on	the	pump	casing.	A	suction	pipe	is	provided	on	the	pump	cover,	and	a	discharge	pipe	is	provided	on	the	pump	casing.	The	impeller	is	composed	of	front
and	rear	side	plates	and	curved	vanes	connected	in	the	middle.	A	mechanical	seal	is	used	to	seal	between	the	rotating	shaft	and	the	pump	casing.	When	the	marine	centrifugal	pump	is	working,	the	pump	casing	is	filled	with	liquid	first.	When	the	pump	shaft	drives	the	impeller	to	rotate	together,	the	impellers	vane	pushes	the	liquid	in	the	impeller	to
rotate	together.	The	liquid	generates	centrifugal	force	when	it	rotates	at	high	speed,	and	is	driven	by	the	impeller	center	Move	to	the	volute	cavity	of	the	pump	casing,	and	the	pressure	of	the	liquid	in	the	cavity	rises	accordingly,	and	is	discharged	from	the	discharge	port,	and	the	pressure	of	the	liquid	in	the	center	of	the	impeller	decreases	to
generate	a	vacuum,	which	continuously	sucks	the	liquid,	so	as	to	achieve	the	function	of	transporting	the	liquid.	During	the	work	of	the	centrifugal	pump,	the	liquid	pressure	changes	along	the	radial	direction	of	the	impeller:	the	reason	why	the	pressure	of	the	liquid	on	the	outside	of	the	pump	casing	rises	is	that	the	mechanical	energy	of	the	rotation
of	the	impeller	is	transferred	to	the	liquid	and	becomes	the	result	of	the	pressure	energy	of	the	liquid.	The	liquid	is	thrown	to	the	outer	diameter	of	the	impeller	under	the	action	of	centrifugal	force,	which	forces	the	amount	of	liquid	in	the	center	of	the	impeller	to	decrease,	and	the	pressure	drops	to	form	a	vacuum,	which	is	lower	than	the	external
atmospheric	pressure.	Under	the	action	of	this	pressure	difference,	the	liquid	is	continuously	sucked	into	the	center	of	the	impeller.	If	the	pressure	on	the	outer	edge	of	the	impeller	is	greater	than	the	outlet	pressure	of	the	pump,	the	liquid	will	be	continuously	discharged	from	the	discharge	pipe.	If	the	pressure	is	equal	to	the	outlet	pressure	of	the
pump,	the	centrifugal	pump	will	run	idling	without	discharging	liquid.	However,	no	damage	will	occur	to	the	pump,	which	is	one	of	the	differences	between	centrifugal	pumps	and	other	positive	displacement	pumps.	The	centrifugal	force	obtained	by	the	liquid	in	the	centrifugal	pump	is	not	only	related	to	the	diameter	and	rotational	speed	of	the
impeller,	but	also	related	to	the	density	of	the	liquid.	When	the	density	of	the	liquid	is	as	small	as	air,	the	centrifugal	force	obtained	by	the	rotation	of	the	impeller	is	too	small,	forcing	the	pressure	at	the	center	of	the	impeller	to	not	reach	the	vacuum,	and	the	liquid	whose	liquid	level	is	lower	than	the	pump	cannot	enter	the	pump	under	the	pressure
difference	,	the	pump	will	not	work.	This	is	the	main	reason	why	centrifugal	pumps	do	not	have	dry	suction	unlike	other	positive	displacement	pumps.	Therefore,	before	the	centrifugal	pump	is	started,	it	is	necessary	to	fill	the	pump	chamber	with	liquid	in	advance	by	various	methods	to	remove	the	gas	in	the	pump	and	then	start	the	pump	to	work
normally.	This	process	is	customarily	called	the	water	diversion	process	of	the	centrifugal	pump.	Centrifugal	pump	is	a	device,	which	adds	to	the	energy	of	a	liquid	or	gas	causing	an	increase	in	its	pressure	and	perhaps	a	movement	of	the	fluid.A	Simple	Pumping	SystemA	simple	pumping	system	consists	of	a	suction	branch,	a	pump,	and	a	discharge
branch.	See	the	figure	above.Liquid	flows	into	the	centrifugal	pump	under	either	GRAVITY	&	ATMOSPHERIC	PRESSURE	(when	the	liquid	to	be	pumped	is	above	the	center	line	of	the	pump)	or	only	under	ATMOSPHERIC	PRESSURE	(when	the	liquid	to	be	pumped	is	below	the	center	line	of	the	pump).Centrifugal	Pump	CharacteristicsPump	only	adds
to	the	energy	of	the	fluid	in	the	system.	Energy	required	to	bring	the	fluid	to	the	pump	is	an	external	one	and	in	most	practical	conditions	is	provided	by	the	atmospheric	pressure.Atmospheric	Pressure	Pushing	Up	Liquid	into	Pump	SuctionTypes	of	Pumps	Liquid	or	gas	is	displaced	from	suction	to	the	discharge	by	the	mechanical	variation	of	the
volume	of	a	chamber	or	chambers.	All	displacement	pumps	are	self-priming	pumps.	These	pumps	includeReciprocating	Pump,Gear	Pump,Screw	Pump,	etc.CentrifugalFlow	through	the	pump	is	induced	by	the	centrifugal	force	imparted	to	the	liquid	by	the	rotation	of	an	impeller	or	impellers.Centrifugal	pumps	are	not	self-priming	pumps.	These	pumps
must	be	primed	by	gravity	or	by	priming	equipment	external	or	internal	with	the	pump.These	pumps	are	basicallyradial	flow,	axial	flow	or	mixed	flowtype.CENTRIFUGAL	PUMPSectional	View	Showing	PartsConstruction	and	Working	of	Centrifugal	PumpsThe	pump	consists	of	a	rotating	impeller	within	a	stationary	casing.	The	impeller	construction
has	two	discs	joined	at	in	between	surface	by	a	set	of	internal	curved	vanes.	Impeller	has	an	eye	(opening)	at	the	center	and	is	mounted	on	shaft,	which	is	driven	by	a	suitable	prime	mover	such	as	an	electric	motor,	steam	engine	through	crank	mechanism,	or	a	turbine.Opening	in	the	sides	of	the	impeller	near	shaft,	called	eye,	communicates	with	the
suction	branch	as	shown	in	the	figure	below.Cross	Section	Showing	Eye,	Shaft,	etc.Assume	there	is	a	certain	amount	of	fluid	at	the	eye	of	the	rotating	impeller.	The	fluid	will	flow	radially	outwards	(because	of	centrifugal	action)	along	the	curved	vanes	in	the	impeller,	increasing	its	linear	velocity.The	fluid	leaves	the	impeller	in	a	similar	manner	to
sparks	shooting	from	a	Catherine	wheel.	The	high	velocity	fluid	is	collected	in	specially	shaped	casing	called	volute	casing,	where	some	of	the	kinetic	energy	of	the	fluid	is	converted	into	pressure	energy.	Fluid	under	pressure	now	leaves	the	impeller	producing	a	drop	in	pressure	behind	it	at	the	eye	of	the	impeller.	(Throwing	off	the	water	from	the	eye
of	the	impeller	leaves	the	space	with	vacuum).	This	causes	the	fluid	from	the	suction	pipe	to	flow	into	the	pump	under	atmospheric	pressure	andsubsequently	that	fluid	also	gets	discharged	like	earlier	one.	This	way	fluid	in	the	pump	acts	like	a	piston	moving	outward	causing	drop	in	pressure	behind	it.	However,	if	initially	there	is	no	liquid	at	the	eye,
there	will	be	no	pumping	action	as	explained,	since	there	is	no	vacuum	formed	at	the	eye	of	the	impeller.	Centrifugal	pump	therefore	is	not	a	self-priming	pump.	In	such	case,	where	normally	at	the	start	of	the	pump	the	level	of	the	liquid	is	below	the	eye	of	the	pump,	a	self	priming	unit	is	normally	attached	to	the	pump	which	helps	to	create	vacuum	at
the	eye	of	the	impeller	hence	priming	the	pump.	As	soon	as	pump	starts	taking	suction	self	priming	unit	is	automatically	disengaged.Performance	Characteristics	of	Centrifugal	PumpsRefer	the	performance	characteristics	drawn	above.n-Q	Efficiency	Vs	Flow	Rate	andHP/Q	Horse	Power	(of	the	prime	mover)Theoretical	Discharge	Head	Vs	Flow	Rate
(H/Q)	plot	is	a	straight	line	as	shown.	When	there	is	no	flow	or	discharge	valve	is	shut,	loss	of	head	is	mainly	due	to	shock	and	eddy	losses.	As	flow	rate	increases,	frictional	losses	come	into	picture	and	it	dominates	other	losses.Efficiency	Vs	Flow	Rate	plot	is	well	explained	down	below.From	above	graphs	it	is	clear	that,If	the	pump	discharge	head	is
lesser	the	flow	rate	of	the	liquid	is	higher	and	therefore	pumping	of	the	liquid	is	faster.Pump	if	run	atnormal	duty	flow	rateby	maintainingnormal	duty	discharge	headthe	liquid	will	be	pumped	utilizing	least	possible	rate	of	energy	by	the	pump	or	in	other	word	at	this	point	efficiency	of	the	pump	is	maximum.REFERENCESBasic	Marine	Engineering
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ReportData-backed	trends.	Generative	AI	demos.	Answers	to	your	usage	rights	questions.	Our	original	video	podcast	covers	it	allnow	ondemand.Watch	Now	Centrifugal	pumps	are	widely	used	in	various	industries	to	transport	fluids	from	one	place	to	another.	These	pumps	work	on	the	principle	of	converting	mechanical	energy	into	hydraulic	energy,
which	is	then	used	to	move	the	fluid.	In	this	article,	we	are	going	to	discuss	different	types	of	centrifugal	pumps,	their	diagrams,	and	the	working	principle	that	makes	them	so	effective.	We	will	also	discuss	what	are	the	advantages	and	disadvantages	of	using	centrifugal	pumps	and	what	are	the	applications	of	centrifugal	pumps	in	various	industries.
Pump	A	pump	is	a	mechanical	device	which	helps	in	transferring	a	fluid	from	one	place	to	another	by	increasing	its	pressure.	Centrifugal	Pump	is	a	type	of	Rotodynamic	pump	in	which	the	flow	through	the	pump	is	induced	by	the	centrifugal	force	imparted	to	the	liquid	by	rotation	of	the	impeller.	The	centrifugal	Pump	operates	on	a	rotodynamic
principle	in	which	the	flow	through	the	Pump	is	induced	by	the	centrifugal	force	imparted	to	the	liquid	by	the	rotation	of	an	impeller.	Therefore	it	is	also	known	as	Rotodynamic	Pump.	The	main	parts	of	centrifugal	pump	are:	The	impeller	is	the	one	whose	rotary	motion	induce	a	centrifugal	force	on	the	fluid.	The	rotational	components	of	centrifugal
pump	are	called	impellers.	A	shaft	that	is	attached	to	an	electric	motor	has	an	impeller	placed	on	it.	The	impeller	is	rotated	by	the	motor.	They	are	made	of	a	collection	of	backward-curving	blades	and	come	in	various	sizes	and	forms	to	suit	different	applications	and	the	characteristics	of	the	pumped	liquids.	Depending	on	the	chemical	characteristics
of	the	liquid	being	pumped,	a	variety	of	materials	can	be	used	to	make	the	impellers.	Before	being	put	on	the	pumps,	all	impellers	must	be	dynamically	balanced.	The	impeller	is	mounted	on	a	shaft	and	enclosed	by	casing.	The	impellers,	shaft	sleeves,	and	bearings	are	positioned	on	the	shaft	of	a	centrifugal	pump,	which	is	the	central	portion	of	the
rotor.	The	shaft	receives	mechanical	energy	from	the	motor.	The	impeller	rotates	with	the	help	of	the	shaft.	Casing	is	the	stationary	part	of	the	centrifugal	pump	which	acts	as	housing	to	all	the	internal	parts	and	protects	them	from	external	atmosphere.	This	is	an	airtight	passage	that	surrounds	the	impeller.	It	is	constructed	in	such	a	manner	that,
before	the	water	exits	the	casing	and	enters	the	delivery	pipe,	the	kinetic	energy	of	the	water	is	converted	to	pressure	energy.	The	casing	converts	velocity	imparted	by	impeller	to	the	water	in	a	steady	flow.	This	is	so	named	because	of	its	spiral	shape	which	is	so	constructed	to	convert	the	part	of	the	velocity	of	the	fluid	to	the	pressure	energy,	which
is	the	objective	of	a	pump	,	to	increase	the	fluids	pressure.	Some	of	the	centrifugal	pump	also	uses	diffuser	in	addition	to	the	volute	casing.	The	diffuser	performs	the	same	function	as	volute	casing	i.e.	convert	part	of	K.E	energy	of	the	fluid	to	the	pressure	energy.	It	consists	of	a	ring	of	guide	passages	around	the	impeller.	This	design	is	used	for	high
pressure	as	in	multi-stage	boiler	feed	pump.	The	diffuser-type	casings	construction	enables	water	exiting	the	impeller	to	enter	the	guiding	blades	shock-free.	The	area	of	water	flowing	between	the	blades	increases,	slowing	the	flow	rate	and	raising	the	pressure	of	the	fluid.	After	the	guide	blades,	water	passes	through	the	surrounding	casing	which	is
typically	kept	concentricwith	the	impeller.	In	the	centre	of	the	centrifugal	pump	impeller,	is	the	eye	of	the	impeller	which	receives	inlet	flow	of	liquid	into	the	vanes	of	the	impeller.	A	pipe	whose	one	end	is	connected	with	the	inlet	of	the	impeller	and	the	other	end	is	dipped	into	the	sump	of	the	water	is	called	suction	pipe.	The	suction	pipe	consists	of	a
foot	valve	and	strainer	at	its	lower	end.	The	foot	valve	is	a	one	way	valve	that	opens	in	the	upward	direction	so	that	the	water	does	not	flow	back	to	the	supply	side	when	the	pump	is	not	in	the	operation.	The	strainer	is	used	to	filter	the	unwanted	particles	present	in	the	water	to	prevent	the	centrifugal	pump	from	blockage.	The	purpose	of	the	bearings
is	to	maintain	the	shaft	or	rotors	proper	alignment	with	the	stationary	components	when	radial	and	axial	loads	are	applied.	The	two	different	types	of	Bearings	are	used	used	in	centrifugal	pump	are	Line	Bearings	and	Thrust	Bearings.	Line	bearings	provide	radial	positioning	to	the	rotor	while	Thrust	bearings	place	the	rotor	in	axial	position.	In	many
cases,	the	thrust	bearings	function	as	both	thrust	and	radial	bearings.	As	the	spinning	shaft	travels	through	the	stationary	casing	of	the	centrifugal	pump,	the	sealing	arrangement	is	a	component	that	seals	the	shaft.	It	limits	the	amount	of	fluid	leakage	into	the	atmosphere	or	the	entry	of	outside	air	while	reducing	the	wear	on	the	sealing	faces.
Delivery	pipe	is	the	pipe	whose	one	end	is	connected	to	the	outlet	of	the	pump	and	the	other	end	is	connected	to	the	required	height	where	water	is	to	be	delivered.	Also	Read	:	Difference	Between	2	Stroke	and	4	Stroke	Engine	The	working	principle	of	a	centrifugal	pump	involves	the	conversion	of	mechanical	energy	into	hydraulic	energy,	which	is
then	used	to	move	the	fluid.	The	rotation	of	the	centrifugal	pump	impeller	causes	the	liquid	it	contains	to	move	outward	from	the	center	to	beyond	the	circumference	of	the	impeller	because	of	the	centrifugal	effect.	And	because	of	this	movement	of	the	fluid	to	the	outer	periphery,	there	is	a	drop	of	pressure	at	the	eye	of	the	impeller.	This	drop	in
pressure	creates	the	suction	force	of	the	pump	and	hence	the	pump	draws	the	fluid	from	the	suction	supply.	Now,	the	water	due	to	centrifugal	force	continue	to	move	towards	the	casing.	The	area	of	casing	increases	gradually	in	the	direction	of	rotation.	So	the	velocity	of	the	water	keeps	on	decreasing	and	the	pressure	increases	and	at	the	outlet	of
the	pump	the	pressure	is	maximum.	From	the	outlet	of	the	pump,	the	water	goes	to	its	desired	location	through	delivery	pipe.	Overall,	the	working	principle	of	a	centrifugal	pump	involves	the	creation	of	a	low-pressure	zone	at	the	center	of	the	impeller,	the	transfer	of	kinetic	energy	from	the	impeller	to	the	fluid,	and	the	conversion	of	kinetic	energy
into	pressure	energy	through	the	volute	casing.	Read	More	:	What	is	Caustic	Embrittlement	?	One	important	thing	is	to	note	that	the	centrifugal	pump	is	not	self-priming.	So	in	order	to	make	it	functional	it	needs	to	be	primed.	Priming	is	the	process	in	which	the	suction	pipe	,	casing,	and	delivery	pipe	up	to	the	delivery	valve	is	filled	completely	with
liquid	to	be	raised,	from	outside	source	before	starting	the	pump.	Priming	of	centrifugal	pump	is	done	to	remove	the	air	from	the	pump.	If	the	air	is	not	removed	from	the	pump	then	only	a	small	negative	pressure	is	created	at	the	suction	pipe	and	it	cannot	suck	the	water	from	the	water	sump.	Centrifugal	Pumps	are	classified	into	many	types	based	on
many	categories,	they	are	Single	stagepump	Two-stagepump	Multi-stagepumpAxial	split	Pump	Radial	split	PumpSingle	suction	Pump	Double	suction	PumpANSI	pump	(American	National	Standards	Institute)	API	pump(American	Petroleum	Institute)	DIN	pump	DIN	24256	specifications	ISO	pump	ISO	2858,	5199	specifications	Nuclear	pump	ASME
(American	Society	of	Mechanical	Engineers)	specificationsSingle	volutePump	Double	volutePumpHorizontal	Pump	Vertical	Pump	The	centrifugal	pump	has	following	advantages:	Multiple	uses:	Centrifugal	pumps	are	frequently	employed	in	a	variety	of	processes,	including	the	provision	of	water,	the	treatment	of	wastewater,	chemical	processing,	and
the	manufacture	of	petroleum.	Simple	design:	Centrifugal	pumps	have	a	straightforward	design	that	makes	them	simple	to	use,	maintain,	and	fix.	High	flow	rates:	Centrifugal	pumps	are	suitable	for	many	industrial	applications	because	they	can	handle	enormous	volumes	of	fluid	at	high	flow	rates.	Energy	efficiency:	Centrifugal	pumps	typically	use
less	energy	than	other	types	of	pumps,	which	over	time	can	save	you	a	lot	of	money.	The	centrifugal	pump	has	following	disadvantages:	Limited	suction	lift:	Centrifugal	pumps	may	not	be	able	to	raise	fluids	from	deeper	levels	due	to	their	limited	suction	lift.	Poor	performance	when	pumping	viscous	fluids:	Because	of	the	high	velocity	of	the	fluid	and
the	potential	for	aerated	or	frothy	fluid,	these	pumps	are	not	recommended	for	pumping	viscous	fluids,	such	as	oils	or	syrups.	Reduced	efficiency	at	low	flow	rates:	This	could	lead	to	increased	energy	expenses	when	it	experiences	reduced	efficiency	at	low	flow	rates.	Cavitation	risk:	Cavitation,	which	happens	when	the	pressure	inside	the	pump	falls
below	the	vapour	pressure	of	the	fluid,	can	potentially	harm	centrifugal	pumps	by	causing	bubbles	to	form.	By	closing	the	discharge	valve,	we	can	reduce	the	starting	current.	As	we	know	that,	the	current	will	be	high	during	the	starting	of	any	motor.	If	we	start	the	pump	with	the	discharge	valve	open,	The	discharge	head	will	act	on	the	pump	i.e.
more	resistance,	so	the	motor	has	to	give	more	starting	torque	to	the	pump	which	means	more	current	is	drawn	by	the	motor.	In	other	words,	if	there	is	pressure	in	discharge	side	of	the	pump	,	prior	to	startup,	it	can	flow	back	through	the	pump,	causing	a	backward	spin	and	may	draw	more	current,	thereby	causing	damage	to	the	pump.	Suggested
Read	:	Easiest	Method	To	Calculate	Brake	Horse	Power	During	operation	if	the	drop	in	the	pressure	created	at	the	suction	side	of	a	centrifugal	pump	(by	liquid	moving	radially	outwards	from	the	eye	of	the	impeller)	is	greater	than	the	vapor	pressure	for	the	temperature	at	which	liquid	being	pumped,	the	vapor	/	bubbles	will	be	drawn	from	the	liquid
in	this	area.	Any	vapour	bubbles	formed	by	the	pressure	drop	at	the	eye	of	the	impeller	are	swept	along	the	impeller	vanes	by	the	flow	of	the	liquid.	When	the	bubbles	enter	from	low	pressure	to	high	pressure	farther	out	the	impeller	vanes,	they	abruptly	collapse.	The	process	of	the	formation	and	subsequent	collapse	of	the	vapor	bubbles	in	a	pump	is
called	cavitation.	This	phenomenon	is	likely	to	occur	if	there	is	a	restriction	in	the	suction	pipe,	or	if	the	liquid	is	volatile,	or	has	a	higher	temperature	than	anticipated,	or	if	the	impeller	speed	is	excessive.	Cavitation	degrades	the	performance	of	the	pump,	resulting	in	a	fluctuating	flow	rate	and	discharge	pressure.	It	can	also	be	destructive	to	the
pumps	components	as	collapsing	of	bubbles	on	impeller	vanes	can	damage	the	blades.	It	can	also	cause	excessive	pump	vibration	which	could	damage	pump	bearings,	wearing	rings	and	seals.	Read	About	:	Bulwark	Definitions	Meaning	It	is	the	difference	between	inlet	pressure	and	the	lowest	pressure	level	inside	the	pump.	It	is	therefore	an
expression	of	the	pressure	loss	that	takes	place	inside	the	first	part	of	the	pump	housing.	Required	NPSH	is	the	lowest	inlet	pressure	required	by	the	specific	pump	at	a	given	flow	to	avoid	cavitation.	Available	NPSH	is	the	absolute	pressure	at	the	suction	part	of	the	pump.	Pump	will	operate	only	if:	(	required	NPSH	>	Available	NPSH	)	It	refers	to	the
pressure	at	which	the	vapour	and	liquid	phases	are	in	equilibrium	.	Suction	lift	exists	when	the	source	of	supply	is	below	the	center	line	of	the	pump.	Thus,	static	suction	lift	is	the	vertical	distance	from	the	center	line	of	the	pump	to	the	free	level	of	the	liquid	to	be	pumped.	Suction	Head	exists	when	the	source	of	supply	is	above	the	center	line	of	the
pump.	Thus,	static	suction	head	is	the	vertical	distance	from	the	centerline	of	the	pump	to	the	free	level	of	the	liquid	to	be	pumped	.	It	is	the	vertical	distance	between	the	center	line	and	the	point	of	free	discharge	or	the	surface	of	the	liquid	in	the	discharge	tank.	It	is	the	vertical	distance	between	the	free	level	of	the	source	of	supply	and	the	point	of
free	discharge	or	the	free	surface	of	the	discharge	liquid.	It	is	the	head	required	to	overcome	the	resistance	to	flow	in	pipe	and	fittings.	Depends	on	the	size,	type	of	pipe,	flow	rate	and	the	nature	of	the	liquid.	Some	Other	Topics	:	What	are	the	various	Boiler	Mountings	?	Crankcase	Explosion	Occurrence,	Prevention,	Precautions	It	is	a	device	which	is



used	to	transfer	Liquid	From	suction	to	discharge	with	the	help	of	rotational	energy.	The	centrifugal	Pump	operates	on	a	rotodynamic	principle.1.	Single	Stage2.Two-stage3.	Multi-stageIt	is	a	mechanical	device	which	is	used	for	transfer	liquids	from	one	place	to	another	by	increasing	its	pressure.Priming	is	the	process	in	which	the	suction	pipe	,
casing,	and	delivery	pipe	up	to	the	delivery	valve	is	filled	completely	with	liquid	to	be	raised,	from	outside	source	before	starting	the	pump.	Centrifugal	pumps	are	widely	used	for	fluid	transport	in	a	wide	range	of	industries	including	wastewater	treatment,	water	supply,	chemical	processing,	oil	and	gas	transport,	food	and	beverage	processing	and
HVACs	systems.DC	shunt	motor	because	it	runs	at	constant	speed.	As	a	result,	it	is	employed	for	operating	centrifugal	pumps,	lathes,	constant	speed	line	shafts,	tiny	printing	presses,	and	other	machinery.A	pump	is	a	device	used	to	move	fluids	(liquids	or	gases)	from	one	place	to	another,	while	a	centrifugal	pump	is	a	specific	type	of	pump	that	uses	a
rotating	impeller	to	increase	the	velocity	of	a	fluid	and	then	transfer	it	to	a	another	location.	Essentially,	all	centrifugal	pumps	are	pumps,	but	not	all	pumps	are	centrifugal	pumps.	Other	types	of	pumps	are	positive	displacement	pumps,	axial	flow	pumps,	and	mixed	flow	pumps.The	term	centrifugal	in	the	name	of	the	pump	refers	to	the	centrifugal
force	that	is	generated	by	the	rotation	of	the	impeller.	Rotation	of	the	impeller	creates	a	centrifugal	force	that	creates	a	pressure	differential,	which	in	turn	causes	the	fluid	to	move	through	the	pump	and	out	of	the	discharge	port.	Check	Out	Other	Important	Topics	Centrifugal	pumps	are	one	of	the	most	commonly	used	pumps	on	the	earth	with	ever
growing	applications.	They	are	simple	and	reliable	machine	of	any	machinery	space.	On	ship	they	are	the	simplest	of	machinery	installed	in	the	engine	room.	They	are	unique	for	its	high	flow	rate	at	variable	dynamic	head	with	less	repairs.	Allowing	operating	personnel	to	throttle	flow	rate	without	building	pressure	on	pipeline.Each	centrifugal	pump
comprises	of	components	such	as	shaft,	bearing,	structure	and	sealing	arrangement.	It	converts	energy	of	a	prime	mover	to	kinetic	energy	and	then	to	pressure	energy	with	help	of	volute	casing.	The	impeller	is	the	rotating	components	that	converts	shaft	energy	to	kinetic	energy	of	fluid.	Diffuser	or	volute	casing	is	that	stationary	part	of	the	pump
that	converts	these	kinetic	energy	to	pressure	energy.Is	Centrifugal	Pump	a	Type	of	Positive	Displacement	Pump?No	it	is	not;	you	wont	believe	but	many	nontechnical	but	curious	people	asked	me	whether	these	pumps	are	of	positive	displacement	type?	Even	having	a	long	list	of	differences	these	pumps	have;	They	are	often	misunderstood	similar	to
other	positive	displacement	pumps.What	makes	a	centrifugal	pumps	unique	is	that	it	can	be	run	in	either	direction	with	its	radial	and	axial	flow	designs.	Other	major	features	that	makes	it	different	than	that	of	a	positive	displacement	pumps	are;	performance,	fluid	viscosity	and	working.The	impeller	suck	in	water	creating	a	minor	vacuum	by	adding
kinetic	energy	to	the	water	or	fluid.	It	is	then	converted	to	pressure	energy	with	the	help	of	volute	casing	or	diffuser.	On	other	hand	a	positive	displacement	pump	force	a	limited	amount	of	liquid	trapped	in	the	system	towards	discharge	port.While	in	positive	displacement	pumps	the	flow	rate	remains	same	irrespective	of	pressure,	flow	rate	do	change
with	pressure	in	centrifugal	pump.	The	problem	with	centrifugal	pumps	is	that	it	cant	handle	high	viscous	fluids	while	the	positive	displacement	pumps	have	no	problem	pumping	them	out.Where	are	Centrifugal	Pumps	used	on	Ship	and	Shore	Industries?These	pumps	are	among	the	top	used	pumps	in	various	industries	for	transferring	fluids.	They	are
undisputed	champions	for	transferring	low	viscous	fluids	from	one	place	to	another	across	industries.	They	are	mostly	used	for	their	advantage	of	caring	large	quantity	fluid,	high	flow	rate	with	dynamic	head.	Above	all	the	freedom	to	change	flow-rate	without	dangerously	pressurizing	the	system	make	it	the	top	choice.They	are	used	on	shore	for	boiler
feed	applications,	irrigation,	waste	management,	as	a	booster	pump,	refineries,	mining,	air	conditioning,	fire	fighting,	food	production	and	power	generation.	These	pumps	are	used	on	ships	for	bildge,	boiler	feed,	fire	fighting,	sea	water	suction	and	general	service	pump.	They	are	one	of	the	simplest	machinery	in	engine	room.Different	Components	of
Centrifugal	Pumps?Basically	a	centrifugal	pump	has	two	major	components;	rotating	and	stationary.	While	rotating	components	comprises	of	parts	like	impeller	and	shaft;	stationary	components	have	parts	such	as	casing,	cover	and	bearing	with	other	small	components	such	as	impeller	seal,	motor,	coupling,	volute,	stuffing	box	and	wear	ring.A	)
Primary	ComponentWhen	an	impeller	rotates	in	a	liquid	at	certain	speed;	transfer	of	energy	took	place	from	moving	blades	of	impeller	to	the	fluid.	Kinetic	energy	is	generated	in	the	fluids	as	it	moves	forcing	itself	towards	the	volute	casing.	As	the	impeller	moves;	centrifugal	force	moves	the	liquid	from	near	the	hub	towards	the	tip	of	impeller
blades.An	Impeller	is	mounted	on	the	shaft	made	of	stainless	steel.	A	shaft	of	optimum	size	is	required	for	better	performance	as	a	longer	shaft	will	increase	unnecessary	costs	while	smaller	shafts	can	cause	troubles	like	vibration,	shaft	breakage	and	lower	pump	life.	Made	of	cast	iron,	casing	converts	kinetic	energy	into	pressure	energy	due	to	its
volute	like	structure.An	impeller	is	fitted	inside	the	volute	with	its	outer	diameter	closest	to	the	casing	at	the	time	of	discharge.	It	converts	converts	kinetic	energy	to	pressure	energy	by	providing	increasing	area	around	the	impeller	before	leaving	for	discharge.	A	mechanical	seal	is	provided	in	between	the	gaps	of	stuffing	box	and	shaft.	A	stuffing	box
is	the	position	in	centrifugal	pumps	where	shaft	pass	through	the	casing.B	)	Secondary	ComponentA	mechanical	seal	is	provided	to	protect	the	system	with	three	main	parts	like	gland,	spring,	rotating	and	stationary	faces.	A	gland	fits	around	the	shaft	onto	the	pump	casing.	The	stationary	and	rotating	sealing	rings	are	sealed	to	the	gland	and	shaft
respectively.	Now	the	space	in	between	these	rings	are	compressed	with	springs;	to	make	it	possible	for	fluids	to	pass.Finally	these	pumps	are	equipped	with	wear	rings	to	avoid	possible	wear	of	casing	and	impeller	saving	costs	of	maintenance.	A	wear	ring	is	a	kind	of	replaceable-wearable	copper	alloy	rings	placed	in	between	the	impeller	and	casing.
They	are	designed	to	be	replaced	several	times	during	a	life	time	of	centrifugal	pumps.	They	provide	a	small	clearance	in	between	the	impeller	and	the	casing	for	problem	free	operation.Operating	Principle	of	Centrifugal	PumpsWorking	on	the	principle	of	centrifugal	force,	these	pumps	explains	how	centrifugal	head	is	generated	when	a	fluid	is
rotated	by	a	rotating	impeller	throwing	fluid	away	from	its	central	axis.	Finally	sudden	change	in	area	across	impeller	and	changing	angular	momentum	build	pressure.First	step	in	operating	a	centrifugal	pump	is	to	prime	ensuring	its	suction,	casing	and	a	part	of	discharge	is	filled	with	water/fluid.	It	can	be	achieved	by	placing	the	pump	itself	at	lower
level	or	using	a	secondary	priming	pump	specially	for	the	work.	Once	it	is	ensured	that	there	is	no	air	in	the	system,	motor	or	prime	mover	is	started.	If	there	is	air	pockets	left	in	the	system	the	pump	wont	discharge.The	impeller	rotates	throwing	fluids	on	the	walls	of	the	casing.	The	casing	is	specially	designed	in	the	form	of	volute	which	converts
major	part	of	fluid	kinetic	energy	to	pressure	head.	Now	fluid	leaves	the	impeller	under	pressure	creating	vacuum	behind	the	impeller	eye.	The	vacuum	will	pull	water/fluid	from	the	suction	line	to	continue	the	above	process.Efficiencyofcentrifugalpumpscanbegivenby(n)=WQ(Hs+Hd)ShaftPowerHere;Q	=	DischargeW	=	Specific	WeightHd	=	Head	at
the	dischargeHs	=	Head	at	the	suctionThis	can	be	represented	on	graph	as:The	above	Graph	stats	that	discharge	head	is	inversely	proportional	to	the	flow	rate.	At	operating	point	we	get	the	maximum	efficiency	for	pump	at	minimum	power	consumption.Q.	What	are	Different	Centrifugal	Pump	Types	Used?While	there	are	different	types	of	pumps
used	on	ship,	centrifugal	pumps	being	one	of	them.	But	only	few	will	know	the	different	types	of	centrifugal	pumps	used	on	and	outside	of	ship	i.e	on	board	and	shore	industries.	The	major	classification	are:-Axial	Flow	Single	StageAxial	Flow	MultistageMixed	FlowRadial	Flow	Single	SuctionPeripheral	MultistageRadial	Flow	Double	SuctionPeripheral
Single	StagePeripheral	Single	or	Multi	Stage	Self	Priming	PumpQ.	Why	Centrifugal	Pump	Requires	Priming?Centrifugal	pumps	are	the	sub	class	of	dynamic	pumps	which	convert	Roto-kinetic	energy	to	the	pressure	energy	of	fluid	to	transport	fluid	from	one	place	to	another.	This	roto-kinetic	energy	is	generated	from	impeller	mounted	on	shaft
running	by	an	engine	or	motor.	It	is	not	a	positive	displacement	pump;	so	cannot	pump	gas	as	it	restricts	with	its	ability	to	create	necessary	pressure	difference.Primming	is	a	process	of	submerging	pump	casing,	suction	and	a	part	of	discharge	to	insure	there	is	no	air	trapped	in	the	system.	This	is	one	of	the	major	requirement	during	starting;	but
only	required	for	pumps	having	elevation	of	suction	lower	than	elevation	of	pump.	More	importantly	the	head	developed	by	these	pumps	depends	upon	the	speed	and	diameter	of	impeller.Now	as	the	head	generated	is	proportional	specific	weight	of	the	liquid.	This	states	that	the	pressure	difference	created	with	air	would	be	1/800	times	that	with
water.	This	low	pressure	difference	would	be	impossible	to	maintain	steady	suction;	so	centrifugal	pumps	do	require	priming.Q.	Why	Discharge	Valve	are	Closed	During	Starting?A	large	part	of	centrifugal	pumps	are	generally	started	with	discharge	valves	shut.	When	examining	the	properties	of	centrifugal	pump	by	operating	characteristic	curve	it	is
clearly	found	that;	when	the	amount	of	water	delivered	is	zero,	the	power	available	is	at	minimum.	So	discharge	valves	are	kept	shut	during	the	start	to	maintain	low	power	demand	by	the	pump	on	its	motor	having	low	power	output	at	the	start.This	helps	stabilizing	pumps	at	the	starting.	When	the	pump	is	stabilized	the	discharge	valves	are	opened
and	high	power	availability	meets	the	high	power	demand;	which	would	be	impossible	for	the	motor	to	meet	for	the	starting	4-5	seconds.Common	Problems	Associated	with	Centrifugal	PumpsA	centrifugal	pump	is	one	of	the	simplest	installations	of	any	plant	/	Engine	room	with	the	most	commonly	used	equipment	in	the	world.	Their	application	is
continuously	expanding,	and	with	this	expanding	new	problem	associated	with	centrifugal	pumps	are	manifesting.	However,	it	is	not	possible	to	predict	any	problem	that	may	occur	in	the	future	but	having	the	in-depth	knowledge	about	the	different	factors	which	may	affect	the	centrifugal	pumps	performance	is	a	smart	thing	to	do.	Read	our	11	major
problems	with	possible	cause	for	centrifugal	pumps!Maintenance	and	Repairs	of	Centrifugal	PumpsEnvironment	and	operating	condition	have	an	great	impact	on	pumps	efficiency	and	life	specially	when	it	is	subjected	to	run	through	the	year.	In	such	conditions,	routine	or	preventive	maintenance	are	done	to	prolong	the	life	of	the	centrifugal	pump.	In
general	we	routinely	inspect	bearing	and	lubricant	condition,	pump	vibration,	discharge	pressure	and	shaft	sealing.Bearing	temperature,	vibration	and	lubricant	temperature	are	monitored	to	avoid	imminent	failures.	Mechanical	seals	are	inspected	for	any	signs	of	crack/Leakage.	It	is	considered	acceptable	to	have	minor	leakage	but	anything	above
30	to	40	drops	is	seriously	NO-NO.	Many	a	times	overall	pump	vibration	is	also	monitored	for	signs	of	failure.	Any	sudden	increase	in	vibration	can	be	sign	of	resonance	due	to	improper	alignment.Pressure	difference	in	centrifugal	pumps	are	considered	to	be	the	important	factor	stating	pump	condition.	Difference	between	suction	and	discharge
pressure	is	carefully	monitored	and	logged	down	for	years	of	operation.	Any	sudden	decrease	is	an	indication	of	widening	impeller	clearance.	To	maintain	operation	and	integrity	of	these	pumps;	preventive	maintenance	are	done	on	board	ship.Similar	maintenance	are	also	done	on	shore	industries	which	includes	steps	like:-Inspecting	Impeller
clearance,	impeller	blades,	shaft	and	volute	casing	for	signs	of	pitting,	erosion	and	wear.Erosion	are	fixed	by	using	ally	epoxy	putty.Check	all	bearings	for	wear	and	change	if	necessary.Using	feeler	gauge	check	for	wear	ring	clearance.Clean	all	the	physical	parts	of	centrifugal	pump.Check	all	the	windings	of	motor	with	help	of	a	megger.Check	for
uneven	or	excess	longitudinal	or	axial	movement	of	the	shaft.Assemble	all	the	system	and	put	the	date	of	maintenance.Clearance	Taken	in	Centrifugal	Pump>Packing	and	stuffing	Box	ConclusionUnlike	all	other	positive	displacement	pumps;	a	centrifugal	pump	converts	the	rotational	energy	of	impeller	into	kinetic	energy	of	fluid	and	then	to	pressure
energy.	Water	or	fluid	enters	through	the	eye	of	the	impeller	thrown	towards	the	edge	of	the	blades	radially	outwards.	Then	major	part	of	kinetic	energy	is	converted	to	pressure	head	thanks	to	the	volute	design	in	the	pump	casing.Also	Read:	OrWhy	not	Request	your	own	Topic	!	WHAT	IS	THE	PRINCIPLE	OF	WORKING	OF	A	CENTRIFUGAL	PUMP?
The	principle	used	for	centrifugal	pump	is	the	centrifugal	force	in	the	form	of	dynamic	pressure	which	is	generated	by	rotary	motion	of	one	or	more	rotating	wheels	called	the	impellers.SKETCH	LAYOUT	OF	A	CENTRIFUGAL	PUMP	INSTALLATION	AND	LABEL	IT.STATE	THE	APPLICATION	/	FEATURES	OF	A	CENTRIFUGAL	PUMP	On	most	tankers,
the	main	cargo	pumps	are	centrifugal	pumps,	located	at	the	bottom	of	a	pump	room	at	the	after	end	of	the	cargo	tanks.	These	may	have	rated	capacities	of	1000m3/hour	on	medium	size	tankers.	These	are	powered	by	a	drive	shaft	from	a	turbine	or	electric	motor	located	in	the	engine	room.	Some	smaller	tankers	and	particularly	chemical	or	product
carriers	are	fitted	with	deep	well	centrifugal	pumps	in	some	or	all	cargo	tanks.	While	both	of	these	pump	types	operate	on	centrifugal	force	principles,	their	operation	is	quite	differentSTATE	THE	PRECAUTIONS	TO	BE	OBSERVED	WHILE	USING	A	CENTRIFUGAL	PUMP	The	pumps	must	be	carefully	checked	before	starting	to	ensure	that	their
chambers	are	full	of	cargo.	Keep	discharge	valve	fully	shut	before	starting	the	pump.	Increase	the	rpm	gradually	and	open	the	discharge	valve.	Confirm	no	unusual	rise	in	the	temperature	of	pump	or	its	casing.	Also	Confirm	no	vibrations.	As	discharge	proceeds,	it	is	important	to	maintain	a	good	trim	by	the	stern	so	that	the	pump	inlet	remains	below
the	cargo	suction	inlet.	Cargo	officer	must	know	the	height	of	the	ship's	bottom	framing	and	slow	down	the	pump	while	there	is	still	a	meter	of	cargo	above	that	level.	The	pump	speed	control	and	the	pump	discharge	valve	can	then	be	manipulated	to	maintain	pump	suction	and	cargo	flow	until	the	tank	is	nearly	empty.	Main	cargo	pumps	should	not	be
used	to	drain	the	tank.	The	stripping	pumps	are	provided	for	that	purpose.	Vapour/air	extraction	device,	if	fitted,	should	be	operational	when	the	cargo	level	is	low	and	continued	till	Cargo	pump	is	finally	stopped	or	changed	over	to	next	tank.	Deep	well	pumps	are	centrifugal	pumps	designed	to	be	mounted	in	the	cargo	tank.	They	have	a	special
application	in	product/chemical	carriers,	where	each	tank	is	fitted	with	a	dedicated	pump.	This	improves	the	flexibility	of	the	chemical/product	carrier	and	minimizes	the	possibility	of	contamination.	Because	the	number	of	pumps	is	larger,	the	individual	pumps	themselves	are	smaller	and	individually	require	less	power.	With	a	deep	well	pump
installation,	the	need	for	a	pump	room	is	eliminated,	along	with	the	hazards	and	complications	of	that	space.	The	more	common	method	of	evacuating	the	deep	well	is	with	an	air	or	nitrogen	purge	system.	The	gas	is	piped	through	a	small-bore	line	at	the	base	of	the	pump	and	pushes	the	contents	up	the	main	discharge	riser.	When	a	cargo	tank	is
being	stripped	(or	drained)	with	a	deep	well	pump,	the	pump	cycles	as	its	self-priming	function	is	activated,	dropping	speed	and	pitch	as	it	fills	with	liquid	and	then	increasing	in	speed	and	pitch	as	is	loses	suction	and	drops	the	contents	of	its	discharge	column	back	into	the	well	to	re-prime	itself.	Pump	speed	should	be	reduced	when	stripping	(if
speed	control	is	available).	If	the	pump	is	powered	hydraulically,	it	can	be	regulated	to	any	speed	desired	to	permit	maximum	cargo	recovery.	Reciprocating	pumps	are	those	which	cause	the	fluid	to	move	using	oscillating	pistons,	plungers	or	diaphragms.	These	pumps	are	also	called	positive	displacement	pumps	because	they	are	fitted	with	a	system
of	suction	and	discharge	valves	to	ensure	that	the	fluid	is	displaced	in	a	positive	direction.	These	are	small	capacity	(say	100	to	250	m3/hour	capacity)	pumps	which	are	used	for	stripping	of	lines,	pumps	and	tanks.	Though	rated	capacity	is	less,	they	can	handle	very	high	pressuresThe	working	principle	can	be	explained	by	considering	below
reciprocating	pump	:	Assume	that	the	intake	side	of	the	pump	is	connected	to	a	supply	of	liquid.	When	we	move	the	piston	to	the	right,	lower	pressure	is	created	in	the	chamber	formed	by	the	piston.	Higher	pressure	on	the	fluid	outside	the	chamber	forces	fluid	in	through	the	inlet	port	and	fills	the	chamber.	Moving	the	handle	forward	in	the	opposite
direction	forces	the	fluid	out.	A	check	valve	at	the	inlet	port	prevents	flow	there	and,	since	the	fluid	must	find	an	outlet	somewhere,	it	is	forced	out	through	the	discharge	port.	The	check	valve	at	the	discharge	port	prevents	the	entrance	of	fluid	into	the	pump	on	the	subsequent	suction	stroke.	The	back-and-forth	movement	of	the	piston	in	the	pump	is
referred	to	as	reciprocating	motion	and	this	type	of	pump	is	generally	known	as	a	reciprocating-type	piston	pumpPRECAUTIONS	WHILE	USING	A	RECIPROCATING	PUMP	The	pump	should	be	started	against	partially	open	delivery	valve.	The	pump	should	never	be	started	or	operated	against	closed	delivery	valve.	Close	monitoring	of	strokes	must	be
done	to	prevent	damage	to	the	pump.	Pump	must	not	be	operated	above	its	rated	discharge	pressure	Pump	shafts	must	be	regularly	lubricated	if	auto	lubrication	system	is	not	functional.	OOW	must	be	standby	to	stop	the	pump	when	stripping	operation	is	nearing	completion.COMPARISION	BETWEEN	THE	CENTRIFUGAL	AND	RECIPROCATING
PUMP.Centrifugal	Pump	Reciprocating	Pump1.	Flow	is	smooth	1.	Flow	is	intermittent2.	Compact	and	2.	Comparatively	needs	Need	less	space	more	space3.	Initial	cost	is	less	3.	Initialcost	is	4	to	54.	Easy	Installation	4.	Instal	lation	is5.	Low	maintenance	5.	High	Maintenance6.	Requires	Priming	6.	Does	not	require	The	Eductor	works	on	Bernoullis
principle.OPERATION/FEATURE	OF	EDUCTOR	Eductor	is	operated	by	the	drive	fluid	entering	through	the	pressure	nozzle,	producing	a	high	velocity	jet.	Drive	pressure	is	normally	between	8	to	10	kg/cm2.	This	jet	action	creates	a	vacuum	in	the	suction	line,	which	causes	liquid	to	flow	up	the	body	of	the	Eductor	where	it	gets	mixed	with	the	drive
fluid.	Eductor	are	used	to	empty	tanks,	pumps	and	pipelines.	Medium	size	tanker	are	fitted	with	educator	of	rated	capacity	of	100	to	300m3/hour.	When	shutting	down	an	Eductor,	the	suction	valve	should	remain	open	as	this	prevents	the	Eductor	creating	a	vacuum	on	the	suction	line.	If	the	Eductor	drive	pressure	falls	below	the	designed	operating
pressure,	the	Eductor	suction	valve	should	be	closed	to	prevent	any	backflow	of	the	driving	liquid	into	the	tank.	Eductors	have	a	low	initial	cost	Eductors	are	self-priming	Eductors	have	no	moving	parts	Eductors	are	easy	to	install	Eductors	require	little	or	no	maintenance	A	screw	pump	is	a	positive	displacement	pump	that	use	one	or	several	screws	to
move	fluids	or	solids	along	the	screw(s)	axis.	Screw	rotates	in	a	cylindrical	cavity,	thereby	moving	the	material	along	the	screw's	spindle.	There	may	be	single,	double	or	triple	screw	type	pumps	but	each	screw	pump	operates	on	the	same	basic	principal	of	a	screw	turning	to	isolate	a	volume	of	fluid	and	convey	it.	The	individual	turns	of	the	screw	seal
a	set	volume	of	fluid	by	direct	contact,	with	the	stator.	The	stator	has	a	shape	that	corresponds	to	the	outside	surface	of	the	screw.	The	interference	fit	between	the	screw	or	pumping	element	and	the	flexible	stator	create	a	unique	pump	design	that	can	handle	a	variety	of	fluid	characteristics,	including	high	levels	of	solids	and	variable	viscosities.
However,	the	interference	fit	creates	a	need	for	lubrication	and	cooling	of	the	stator	material.COMPARISION	BETWEEN	SCREW	PUMP	&	CENTRIFUGAL	PUMP	Compared	to	centrifugal	pumps,	positive	displacements	(PD)	pumps	have	several	advantages.	The	pumped	fluid	is	moving	axially	without	turbulence	which	eliminates	foaming	that	would
otherwise	occur	in	viscous	fluids.	They	are	also	able	to	pump	fluids	of	higher	viscosity	without	losing	flow	rate.	Also,	changes	in	the	pressure	difference	have	little	impact	on	PD	pumps	compared	to	centrifugal	pumps.
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