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Evaporation	rate	of	cooling	tower

Get	unlimited	access	to	5,000+	magazines,	newspapers	and	stories	cared	for	flat	55%	discount	on	cooling,	the	calculation	of	the	cooling	tower	efficiency	is	described	in	this	article.	The	cooling	tower	plays	an	important	role	in	the	chemical	processes	sector.	They	reject	the	heat	of	the	process	from	the	cooling	water	to	the	atmosphere	and	keep	the
water	cold.	The	performance	of	the	cooling	tower	depends	on	various	parameters	as	a	range	and	approach.	We	will	see	those	terminologies	in	detail.	The	cooling	tower	approaches	the	difference	between	the	cooling	water	temperature	(cooling	tower	socket)	and	the	temperature	of	the	damp	bulb	environment	is	called	an	approach	to	the	cooling
tower.	Approach	=	cold	water	temperature	Ã	¢	â,¬	"The	wet	bulb	cooling	tower	approach	is	the	best	performance	indicator.	The	cooling	tower	varies	the	difference	between	the	hot	water	temperature	(tower	inlet	of	Cooling)	Cool	temperature	and	water	(cooling	tower	socket)	The	temperature	is	called	cooling	tower	radius.	Interval	=	hot	water
temperature	-	cold	water	temperature	temperature	temperature	temperature	calculation	calculation	The	cooling	tower	efficiency	calculation	involves	the	range	and	the	cooling	tower	approach.	The	efficiency	of	the	cooling	tower	is	limited	by	the	temperature	of	the	environmental	wet	light	bulb.	In	the	ideal	case,	the	cool	water	temperature	will	be	the
same.	At	the	temperature	of	the	wet	bulb.	This	is	not	practically	possible	to	get.	This	requires	a	very	large	tower	And	translates	into	enormous	huge	evaporation	and	loss	of	drifting	or	drift	resulting	in	a	practically	non-practicable	solution.	In	practice,	the	efficiency	of	the	cooling	tower	will	be	between	70	to	75%.	Efficiency	of	the	cooling	tower	=	Ã,	Ã,
Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	â	â	â	â	"Hot	water	temperature	Ã	¢	â,¬"	cold	water	temperature)	x	100	/	(hot	water	temperature	Ã	¢	â,¬	"Wet	bulb	temperature)	or	simply	cooling	tower	efficiency	=	range	/	(Range	+	approach)	x	100	In	summer	the	ambient	air	light	bulb	temperature	rises	when	compared	with	winter,	thus	limiting
the	efficiency	of	the	cooling	tower.	Other	cooling	tower	calculations	This	includes	the	determination	of	concentration	cycle,	evaporation	loss,	drift	or	loss	of	valve,	water	requirement	makeup	water	requirement	water	requirement.	Concentration	cycle	The	concentration	cycle	is	a	number	without	size.	It	is	a	relationship	between	the	parameter	in	the
cooling	water	to	the	parameter	in	makeup	water.	It	can	be	calculated	from	any	following	formulas.	Coc	=	silica	in	cooling	water	/	silica	in	makeup	water	coc	=	ca	hardness	in	cooling	water	/	ca	hardness	in	makeup	water	coc	=	cooling	water	conductivity	/	makeup	water	conductivity	the	concentration	cycle	normally	varies	from	3.0	to	7.0	depending	on
the	design	process.	It	is	advisable	to	keep	the	concentration	cycle	as	high	as	possible	to	reduce	the	cooling	tower	makeup	water	requirement.	At	the	same	time,	the	highest	concentration	cycle	increases	the	concentration	of	solids	dissolved	in	the	circulation	of	the	cooling	water	which	results	in	resize	and	dirt	of	the	process	heat	transfer	equipment.
Draw	or	blowing	while	cooling	water	circulates	the	cooling	part	of	the	water	tower	evaporates	thus	increasing	the	total	solid	dissolved	in	the	remaining	water.	To	check	the	concentration	stroke	cycle	is	given.	Blowdown	is	the	function	of	the	cycle	of	The	blowing	can	be	calculated	by	the	formula:	b	=	and	/	(coc-1)	b	=	blow	down	(m3	/	hr)	and	=
evaporation	loss	(m3	/	hour)	coc	=	concentration	cycle.	It	varies	from	3.0	to	7.0	Depending	on	the	guidelines	the	guidelines	for	evaporation	loss	loss	The	loss	of	evaporation	in	the	cooling	tower	is	calculated	by	the	following	empirical	equation.	E	=	0.00085	xrx	1.8	x	ce	=	evaporation	loss	(m3	/	h)	r	=	range	c	=	circulating	cooling	water	(m3	/	hr)
(reference:	chemical	engineers	for	perry	block	by	hand)	Alternatively,	evaporation	loss	can	be	Calculated	by	the	heat	budget	through	the	cooling	tower.	The	quantity	of	heat	to	be	removed	from	the	circulating	water	according	to	q	=	Ã	¢	MÃ	¢	cpÃ	¢	Ã	¢	dt	isÃ,	c	x	cpÃ	¢	x	r.	Ã,	the	quantity	of	heat	removed	from	evaporative	cooling	is:	q	=	m	xÃ	¢	hv	is
that	one	is	equivalent	to	these	two,	we	obtain	and	=	c	x	r	x	cp	/	hv	e	=	evaporation	loss	in	m3	/	h	c	=	=	=	of	concentration	r	=	range	in	Â	°	C	CPA	=	specific	heat	=	4,184	kJ	/	kg	/	Ã,	Â	°	C	HVA	=	latent	heat	of	vaporization	=	2260	KJ	/	kg	Air	movement	or	drift	loss	Calculation	Drift	loss	of	the	cooling	tower	It	is	normally	provided	by	cooling	tower
manufacturer	based	on	process	design.	If	it	is	not	available,	you	can	feel	like	draft	for	natural	cooling	tower	d	=	0.3	to	1.0	*	c	/	100	as	an	induced	draw	cooling	tower	d	=	0.1	to	0.3	*	c	/	100	per	tower	Cooling	with	DRIFT	Eliminator	D	=	0.01	*	C	/	100	Cooling	Tower	Balance	a	Make-up	Water	Cooling	Balance	Mass	Tower	Dies	an	idea	about	the	water
make-up	requirement.	Makeup	cooling	tower	must	replace	water	leaks	due	to	evaporation,	air	movement	and	purge.	M	=	and	+	d	+	bm	=	make	up	requirement,	water	in	m3	/	h	b	=	shot	downs	in	m3	/	h	w	=	a	evaporation	loss	in	m3	/	h	d	=	drift	loss	in	m3	/	hr	have	learned	to	know	about	cooling	calculations	Tower?	It	is	time	to	test	your	knowledge	on
cooling	towers.	Join	our	online	quiz	on	cooling	towers	now.	Other	chemical	engineering	articles:	Try	your	knowledge	on	online	steam	turbines	Quiz	Try	your	Knowledge	on	Online	Boilers	Quiz	Pipes	and	Instrumentation	Diagram	AP	&	IDA	A	with	Excel	Checklist	Try	Your	Knowledge	On	A	Confined	Space	Quiz	Online	Model	Illustrated:	TC-270F
Evaporative	cooling	towers,	such	as	the	TowerÃíÂ®	Series	power	advantage,	provide	a	cooling	by	evaporation	of	a	small	amount	of	recirculation	process	water	flow.	About	1,000	BTUÃ	¢	s	are	required	to	evaporate	.12	Water	gallons.	Therefore,	each	ton	tower	(15,000	BTU	/	HR)	requires	about	1.8	liters	of	water	evaporation,	or	.03	GPM	/	ton.	As
water	evaporates	in	a	cooling	tower	system,	water	vapor	enters	the	atmosphere	while	any	dissolved	solids	remain	behind,	building	concentration	in	the	remaining	water.	Most	water	treatment	systems	control	this	concentration	by	high	concentration	water,	which	consists	of	fresh	city	water	with	a	lower	solid	concentration.	The	amount	of	water	that	is
purged	by	the	water	treatment	system	is	generally	less	than	or	equal	to	the	amount	of	water	that	evaporates.	Therefore,	the	maximum	normal	water	trick	for	a	cooling	tower	system	is	.06	GPM	/	ton,	or	about	2%	of	the	rated	tower	range.	The	following	table	specifies	the	maximun	water	make	up	model	requirement.	The	following	table	specifies	the
maximun	water	make	up	model	requirement.	Advantage	Model	#:	TC-45FTower	Capacity:	45	(in	tons)	Maximum	evaporation:	1.35	(a	capacity	designed	shown	in	GPM)	Nominal	Torre	Scope:	135	(as	the	GPM	appears)	Maximum	Reintegro:	2.7	(a	capacity	designed	shown	in	GPM)	Advantage	Model	#:	TC-85FTower	Capacity:	85	(in	tons)	Maximum
evaporation:	2.55	(a	designed	capacity	shown	in	GPM)	Nominal	Torre	Flow	rate:	255	(as	the	GPM	appears)	maximum	reintegration:	5.1	(a	capacity	designed	shown	in	GPM)	Advantage	Model	#:	TC-105FTower	Capacity:	105	(in	tons)	Maximum	evaporation:	3.15	(a	capacity	designed	shown	in	GPM)	Nominal	Torre	Flow	rate:	255	(as	the	GPM	appears)
Maximum	Reintegro:	6.3	(a	capacity	designed	shown	in	GPM)	Advantage	Model	#:	TC-135FTower	Capacity:	135	(in	tons)	Maximum	evaporation:	4.05	(a	designed	capacity	shown	in	GPM)	Nominal	Torre	Flow	rate:	405	(as	the	GPM	appears)	maximum	reintegro	-up:	8.1	(a	designed	capacity	Shown	in	GPM)	MO	advantage	Del	#:	TC-170FTower
Capacity:	170	(I	expressed	n	tons)	Maximum	evaporation:	5.10	(a	capacity	designed	shown	in	GPM)	Nominal	Torre	Flow	rate:	510	(as	the	GPM	appears)	maximum	reintegration:	10.2	(a	capacity	designed	shown	in	GPM	)	Advantage	Model	#:	Capacity:	210	(in	tons)	Maximum	evaporation:	6.30	(a	designed	capacity	shown	in	GPM)	Nominal	Torre	Flow
rate:	630	(as	the	GPM	appears)	Maximum	Reintegro:	12.6	(a	designed	capacity	shown	in	GPM)	advantage	Model	#:	TC	270FTower	Capacity	:	270	(in	tons)	Maximum	evaporation:	8.10	(a	designed	capacity	shown	in	GPM)	Nominal	Torre	Flow	rate:	810	(as	the	GPM	appears)	maximum	maximum	Make-up:	16.2	(a	designed	capacity	shown	in	GPM)
advantage	Model	#:	TC-405FTower	Capacity:	405	(in	tonnes)	Maximum	evaporation:	12.15	(a	capacity	designed	shown	in	GPM)	Nominal	Torre	Flow	rate:	1215	(shown	in	GPM)	Maximum	Reintegro:	24.5	(a	capacity	designed	shown	in	GPM)	advantage	Model	#:	TC-540FTower	Capacity:	540	(in	tonnes)	Maximum	evaporation:	16.20	(a	capacity
designed	shown	in	GPM)	Nominal	Torre	Flow	rate:	1.620	(shown	in	GPM)	Maximum	Reintegno:	32.4	(a	capacity	designed	shown	in	GPM)	For	more	information	on	water	make-up	requirements	and	cooling	tower	systems	call	sales	department	advantage	at	317-887-0729.	Do	you	want	to	download	Fyi	#	262	for	the	browser?	Application	need	for	help?
Our	expert	team	saves	time	and	money.tell	of	your	project	Close	This	site	uses	cookies	to	offer	a	better	navigation	experience.	More	information	on	how	Advantage	Engineering,	Inc.	Use	cookies	by	contacting	the	administrator	of	the	site	at	admin@advantageengineering.com	by	closing	this	banner,	scrolling	on	a	link	or	continue	to	navigate	otherwise,
the	user	accepts	the	Use	of	cookies.	Please	refer	to	the	privacy	engineering	advantage.	FEDERAL	ENERGY	MANAGEMENT	PROGRAM	The	cooling	towers	dissipate	heat	from	the	water	recirculation	used	to	cool	cooler,	air	conditioners,	or	other	process	equipment	for	the	ambient	air.	The	heat	is	rejected	for	the	environment	from	cooling	towers
through	the	evaporation	process.	Therefore,	based	on	the	design,	cooling	towers	use	considerable	quantities	of	water.	The	thermal	efficiency	and	the	longevity	of	the	tower	and	cooling	depend	on	the	correct	management	of	water	in	circulation.	Water	leaves	a	cooling	tower	system	in	one	of	the	four	ways.evaporation:	the	main	function	of	the	tower
and	the	method	that	transfers	the	heat	from	the	cooling	tower	system	to	the	Environment.a	Drift:	a	small	amount	of	water	can	be	carried	out	by	the	tower	Like	fog	or	small	droplets.	Drift	loss	is	small	compared	to	evaporation	and	purge	and	is	controlled	with	deflectors	and	drifting	eliminators.Blowdown:	when	water	evaporates	from	the	tower,	solid
dissolved	(such	as	calcium,	magnesium,	chloride,	and	silica)	remain	in	recirculating	water.	Like	water	evaporates,	the	concentration	of	dissolved	solids	increases.	If	the	concentration	becomes	too	high,	the	solids	can	cause	shape	scale	within	the	system.	Dissolved	solids	can	also	lead	to	corrosion	problems.	The	concentration	of	dissolved	solids	is
controlled	by	removing	a	highly	concentrated	water	portion	and	replacing	it	with	fresh	make-up	water.	Monitoring	and	control	of	the	quantity	of	purge	with	care	offers	the	most	important	opportunity	for	water	preserves	in	the	cooling	tower	Operations.basin	or	Overflow.:	Towers	managed	correctly	should	not	have	loss	or	overflow.	Check	the	float
control	equipment	to	ensure	the	basin	level	is	maintained	correctly,	and	the	control	system	valves	to	make	sure	there	are	no	dispersed	losses.The	sum	of	water	that	is	lost	from	the	tower	must	be	replaced	by	water	make-up:	Make-up	=	Evaporation	+	Blowdown	+	Dripe	Key	parameter	used	to	evaluate	the	cooling	tower	operation	is	"concentration
cycle"	(sometimes	indicated	as	a	cycle	or	concentration	ratio).	This	is	determined	by	calculating	the	relationship	between	the	concentration	of	solid	dissolved	in	the	water	purge	with	respect	to	the	reintegration.	Solid	dissolved	enter	the	system	in	water	makeup	and	exit	the	system	in	bleeding	water,	the	concentration	cycles	are	also	approximately
equal	to	the	ratio	between	volume	of	make-up	to	purge	water.from	a	point	of	view	of	water	efficiency,	you	want	for	Concentration	cycles.	This	will	minimize	the	amount	of	purge	water	and	reduce	the	demand	for	reintegration.	However,	this	can	only	be	done	within	the	limits	of	your	water	make-up	and	chemical	water	cooling	tower.	dissolved	solids
increase	concentration	increase	cycles,	which	can	cause	corrosion	and	incrustation	problems	less	attention	attention	In	addition	to	carefully	monitoring	the	blowing,	other	water	efficiency	opportunities	occur	from	the	use	of	alternate	trick	water	sources.	Water	from	other	equipment	for	systems	can	sometimes	be	recycled	and	reused	for	the	cooling
tower	trick	with	little	or	no	pre-treatment,	including:	condensation	with	the	condensation	of	the	air	manager	(water	that	collects	when	the	air	Hot	and	humid	passes	over	the	cooling	coils	in	the	aircar	unit	units).	This	re-use	is	particularly	appropriate	because	the	condensation	has	a	low	mineral	content	and	is	generally	generally	generated	in	greater
amounts	when	the	loading	tower	loads	are	higher	water	used	once	through	an	effected	cooling	effluent	by	other	processes	a	Condition	that	any	chemical	used	is	compatible	with	the	Quality	Municipal	Wastewater	Effluent	or	Recycled	Water	Cooling	System	(where	available)	.us	environmental	protection	agency	(EPA)	Watersense	to	the	work	of	cooling
cooling	towers	Best	Management	Practice.	To	maintain	water	efficiency	in	operations	and	maintenance,	federal	agencies	should:	calculate	and	understand	"concentration	cycles".	Check	the	relationship	between	conductivity	of	blowing	water	and	makeup	water.	Work	with	your	cooling	tower	water	treatment	specialist	to	maximize	concentration	cycles.
Many	systems	work	two	or	four	concentration	cycles,	while	six	cycles	or	more	can	be	possible.	Rising	three-to	six	cycles	reduce	20%	cooling	tower	makeup	water	and	50%	cooling	tower	blowdown.	The	actual	number	of	concentration	cycles	The	cooling	system	cooling	system	can	handle	depends	on	the	treatment	of	water	quality	and	water	treatment
of	cooling	tower	regime.	Typical	treatment	programs	include	corrosion	and	resizing	inhibitors	with	biological	fouling	inhibitors.	Install	a	conductivity	controller	to	automatically	check	the	blowing.	Working	with	a	specialist	for	water	treatment	to	determine	the	maximum	concentration	cycles	The	cooling	system	cooling	system	can	safely	reach	and	the
resulting	conductivity	(typically	measured	as	micro	Siemens	per	centimeter,	Î¼s	/	cm).	A	conductivity	controller	can	continuously	measure	the	water	conductivity	of	the	cooling	tower	and	drain	water	only	when	the	conductivity	set	point	is	exceeded.	Install	flow	meters	on	makeup	and	blowing	lines.	Check	the	ratio	between	makeup	flow	to	scroll
through	the	flow.	Then	check	the	relationship	between	conductivity	of	blowing	water	and	makeup	water	(portable	conductivity	counters	can	be	used	to	determine	the	relative	mineral	concentration	of	recirculation	and	makeup	water).	These	reports	should	combine	destination	concentration	cycles.	If	both	reports	do	not	concern	the	same,	check	the
tower	for	loss	or	other	unauthorized	drastics.	If	the	system	does	not	work	at,	or	nearby,	the	destination	cycles	of	the	concentration,	check	the	system	components,	including	the	conductivity	controller,	the	filling	water	filling	valve	and	the	blowing	valve.	Lead	conductivity	and	flow	meters	regularly	to	quickly	identify	problems.	Maintain	a	makeup
register	and	blowdown	quantities,	conductivity	and	concentration	cycles.	Monitor	trends	to	deteriorate	performance.consider	with	acid	treatment	such	as	sulfuric,	hydrochloric	or	ascorbic	acid,	if	appropriate.	If	added	to	the	recirculation	water,	the	acid	can	reduce	the	balance	potential	of	scale	from	deposits	and	allow	the	system	to	function	in	higher
concentration	cycles.	Acid	treatment	lowers	the	pH	of	water	and	is	effective	in	converting	a	portion	of	alkalinity	(bicarbonate	and	carbonate),	a	primary	constituent	of	the	formation	of	the	scale,	in	more	easily	soluble	forms.	Make	sure	the	workers	are	completely	trained	in	the	right	acid	management.	Also	note	that	acid	overdos	can	seriously	damage	a
cooling	system.	The	use	of	a	timer	or	continuous	pH	monitoring	through	the	instrumentation	must	be	used.	It	is	important	to	add	acid	to	a	point	where	the	flow	of	water	promotes	rapid	mixing	and	distribution.	Select	a	water	treatment	supplier	with	care.	Tell	the	suppliers	that	water	efficiency	is	a	high	priority	and	ask	them	to	estimate	the	quantities
and	costs	of	treatment	chemicals,	volumes	of	Water,	and	the	expected	cycles	of	concentration	relationship.	Keep	in	mind	that	some	suppliers	can	be	reluctant	to	improve	water	efficiency,	because	it	means	the	system	will	buy	less	chemicals.	In	some	cases,	saving	on	chemicals	capable	of	overcoming	water	costs	savings.	Suppliers	should	be	selected
based	on	"cost	for	the	treatment	of	1,000	liters	of	water	make-up"	and	a	higher	recommended	water	cycle	of	the	concentration	system.	"Treatment	programs	should	include	chemical	cooling	routine	checks	System	accompanied	by	regular	service	reports	that	provide	information	about	the	SystemÃ	¢	s	Performance.ask	Water	utility	if	it	provides	sewer
loans	for	evaporation	leaks,	which	can	be	calculated	as	the	difference	between	the	taximeter	reintegro	less	dosed	of	water	purge	.Implement	A	full	maintenance	reel	treatment	program.	As	a	coils	become	dirty	or	dirty,	there	is	an	increase	in	loading	on	the	refrigerated	water	system	to	maintain	air	conditioning	set	point	temperatures.	Increased	load
on	the	system	of	Refrigerated	water	has	only	an	increase	associated	with	electrical	consumption,	also	increases	the	load	on	the	evaporative	cooling	process	,	which	uses	more	water	the	following	retrofit	options	to	help	federal	agencies	to	maintain	water	efficiency	throughout	structures:.	Consider	installing	a	lateral	current	filtration	system.	These
suspended	filter	filter,	systems	and	solids	and	return	filtered	water	to	recirculation.	This	limits	the	potential	incrustation	of	the	tower	system,	which	is	particularly	useful	if	the	cooling	tower	is	found	in	an	unpoldable	environment.	Install	a	system	of	reinstatement	or	lateral	current	softening	if	hardness	(calcium	and	magnesium)	is	the	limiting	factor	on
concentration	cycles.	Removes	water	softening	hardness	using	an	ion	exchange	resin	and	can	allow	you	to	operate	with	higher	cycles	of	concentration.install	covers	on	the	open	distribution	bridges	on	top	of	the	tower.	By	reducing	the	quantity	of	sunlight	on	the	turret	surfaces	can	significantly	reduce	organic	growth	such	as	algae.consider	alternative
water	treatment	options,	such	as	ozonization	or	ionization	and	chemical	use.	Be	careful	to	take	into	consideration	the	impact	of	the	life	cycle	costs	of	such	systems.Install	automated	chemical	power	systems	on	large	cooling	tower	systems	(over	100	tonnes).	The	automated	power	supply	system	must	control	chemical	power	based	on	reinstatement
water	flow	or	chemical	monitoring	in	real	time.	These	systems	minimize	chemical	use	by	optimizing	control	against	limescale,	corrosion,	and	organic	growth.	The	following	replacement	options	help	federal	agencies	to	maintain	water	efficiency	throughout	facilities.	Get	expert	advice	to	help	determine	if	a	cooling	tower	replacement	is	appropriate.
New	cooling	tower	designs	and	improved	materials	can	significantly	reduce	water	and	energy	requirements	for	cooling.	Replacing	a	cooling	tower	involves	significant	capital	costs,	so	as	to	be	sure	to	investigate	each	retrofit	and	maintenance	operations	and	the	available	option,	and	compare	the	costs	and	benefits	of	a	new	Tower.For	specification,
consult	with	industry	experts.	The	first	resource	must	be	local	engineers	or	seat,	but	do	not	enter	it	overlook	by	expert	entrepreneurs	or	other	government	agencies.	Agencies.	
evaporation	rate	of	cooling	tower	calculation.	evaporation	rate	of	water	in	cooling	towers.	cooling	tower	evaporation	rate	rule	of	thumb.	how	do	you	calculate	the	evaporation	rate	of	a	cooling	tower
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