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Complete	PDF	Package	Download	Full	PDF	Package	This	book	A	brief	summary	of	this	full	document37	PDFs	related	to	this	paperDownloadPDF	Pack	Energy	Extraction	from	the	Worldmap	Ocean	by	highlighting	ocean	regions	with	high	temperature	gradients	(between	surface	and	1000m	depth)OTEC	diagram	and	applications	Ocean	Thermal	Energy
Conversion	(OTEC)	uses	the	thermal	gradient	of	the	ocean	between	surface	and	deep	waters	colder	or	superficial	to	run	a	heat	engine	and	produce	useful	work.	OTEC	can	operate	with	a	high-capacity	factor	and	can	operate	in	base	load	mode.	The	denser	cold	water	masses,	formed	by	the	interaction	between	the	water	of	the	ocean	surface	and	the
cold	atmosphere	in	very	specific	areas	of	the	North	Atlantic	and	the	South	Ocean,	sink	into	deep	sea	basins	and	spread	across	the	deep	ocean	through	the	thermohaline	circulation.	The	restoration	of	the	cold	water	of	the	deep	ocean	is	replenished	by	the	decline	in	cold	sea	water.	Among	ocean	energy	sources,	the	OTEC	is	one	of	the	continuously
available	renewable	energy	resources	that	could	contribute	to	the	supply	of	base-charge	energy.	[1]	The	resource	potential	for	OTEC	is	considered	much	higher	than	in	other	forms	of	ocean	energy.	[2]	Up	to	88,000	TWh/yr	power	could	be	generated	from	OTEC	without	affecting	the	thermal	structure	of	the	ocean.	[3]	Systems	can	be	closed	or	open
cycle.	Closed	cycle	OTEC	uses	working	fluids	that	are	usually	considered	as	refrigerants	such	as	ammonia	or	R-134a.	These	fluids	have	low	boiling	points,	and	therefore	are	suitable	for	feeding	the	system	generator	to	generate	electricity.	The	most	used	heat	cycle	for	OTEC	to	date	is	the	Rankine	cycle,	using	a	low	pressure	turbine.	Open-cycle	engines
use	seawater	steam	asof	work.	Ote	can	also	supply	amounts	of	cold	water	as	a	byproduct.	This	can	be	used	for	air	conditioning	and	refrigeration	and	deep	water	rich	in	nutrients	nutrients	biological	technologies.	Another	by-product	is	fresh	water	distilled	from	the	sea.[4]	OTEC	theory	was	first	developed	in	the	1880s	and	the	first	bench	size
demonstration	model	was	constructed	in	1926.	Currently	operating	pilot-scale	OTEC	plants	are	located	in	Japan,	overseen	by	Saga	University,	and	Makai	in	Hawaii.[5]	History	Attempts	to	develop	and	refine	OTEC	technology	started	in	the	1880s.	In	1881,	Jacques	Arsene	d'Arsonval,	a	French	physicist,	proposed	tapping	the	thermal	energy	of	the
ocean.	D'Arsonval's	student,	Georges	Claude,	built	the	first	OTEC	plant,	in	Matanzas,	Cuba	in	1930.[6][7]	The	system	generated	22	kW	of	electricity	with	a	low-pressure	turbine.[8]	The	plant	was	later	destroyed	in	a	storm.[9]	In	1935,	Claude	constructed	a	plant	aboard	a	10,000-ton	cargo	vessel	moored	off	the	coast	of	Brazil.	Weather	and	waves
destroyed	it	before	it	could	generate	net	power.[8]	(Net	power	is	the	amount	of	power	generated	after	subtracting	power	needed	to	run	the	system).	In	1956,	French	scientists	designed	a	3	MW	plant	for	Abidjan,	Ivory	Coast.	The	plant	was	never	completed,	because	new	finds	of	large	amounts	of	cheap	petroleum	made	it	uneconomical.[8]	In	1962,	J.
Hilbert	Anderson	and	James	H.	Anderson,	Jr.	focused	on	increasing	component	efficiency.	They	patented	their	new	"closed	cycle"	design	in	1967.[10]	This	design	improved	upon	the	original	closed-cycle	Rankine	system,	and	included	this	in	an	outline	for	a	plant	that	would	produce	power	at	lower	cost	than	oil	or	coal.	At	the	time,	however,	their
research	garnered	little	attention	since	coal	and	nuclear	were	considered	the	future	of	energy.[9]	Japan	is	a	major	contributor	to	the	development	of	OTEC	technology.[11]	Beginning	in	1970	the	Tokyo	Electric	Power	Company	successfully	built	and	deployed	a	100Ã	ÂkW	closed-cycle	OTEC	plant	on	the	island	of	Nauru.[11]	The	plant	became
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siht	.yticirirtcele	Ecudorp	ot	retag	dna	dna	fo	erutxim	desu	.Anak	Rednaxela	,Reenigne	naissur	Nehw	yhw	ypepoleved	1891	1891	1891	1891	A	ot	tnes	saw	rew	eht	erehw	erehw	ceto	na	Morf	tuptuo	rew	dlrow	dlrow	dlrow	dlrow	a	ts	siht	]8[	Only	the	Net	Production	OTEC	plant,	called	"mini-oEC"	[16]	for	three	months	in	1979,	a	small	amount	of
electricity	was	generated.	A	European	Initiative	Eurocean,	a	company	joint	with	private	funds	from	9	European	companies	already	active	in	engineering	offshore,	was	active	in	the	OTEC	promotion	from	1979	to	1983.	Initially	a	large	-scale	off	-scale	installation	was	studied.	Later,	a	land	-based	installation	of	100	kW	combining	OEC	-based	otec	was
studied	with	desalination	and	aquaculture	nicknamed	ode.	This	was	based	on	the	results	of	a	small	aquaculture	installation	on	the	island	of	St	Croix	that	used	a	deep	water	supply	line	to	feed	the	aquaculture	basins.	An	open	-based	open	cycle	plant	was	also	investigated.	The	location	of	the	study	case	was	the	Dutch	island	related	to	the	island	curaã	£
â§ao.	[17]	[Circular	reference]	Research	related	to	making	the	OTEC	of	open	cycle	a	reality	began	fervently	in	1979	at	the	Solar	Energy	Research	Institute	(SERI)	with	funds	from	the	United	States	Department	of	Energy.	The	evaporators	and	directly	configured	direct	contact	capacitors	were	developed	and	patented	by	Seri	(see	[18]	[19]	[20]).	Kreith
and	Bharathan	(,	[21]	and	[22])	described	an	original	design	for	an	power	producing	experiment,	then	called	165	kW	experiment	as	the	Max	Jakob	Memorial	Prize	Conference.	The	initial	design	used	two	parallel	axial	turbines,	using	last	stage	with	large	steam	turbines.	Later,	a	team	led	by	Dr.	Bharathan	in	the	National	Renewable	Energy	Laboratory
(NREL)	developed	the	initial	conceptual	design	for	the	210	kW	open	cycle	OTEC	experiment	with	date	dated	([23]).	This	design	integrated	all	the	components	of	the	cycle,	namely	the	evaporator,	the	condenser	and	the	turbine	in	a	etnematelpmoc	etnematelpmoc	ratse	naÃrdop	on	otsoc	ojab	ed	ocits¡Ãlp	lairetam	noc	setnenopmoc	sol	sodot	recah	ed
sotnetni	soL	.opit	us	ed	oÃcav	ed	oÃcav	ed	osecorp	remirp	le	omoc	otercnoc	ed	ohceh	abatse	etneipicer	lE	.olraznacla	arap	auga	ed	laicnetop	le	rative	arap	roirepus	etrap	al	ne	adatnom	anibrut	al	noc	,oÃcav	ed	etneipicer	As	a	certain	conservatism	was	required	for	turbine	and	vacuum	pumps	developed	as	the	first	of	their	kind.	Later,	Dr.	Bharathan
worked	with	a	team	of	engineers	at	the	Pacific	Institute	of	High	Technology	Research	(PICHTR)	to	follow	this	design	through	preliminary	and	final	stages.	It	was	renamed	the	net	energy	production	experiment	(NPPE)	and	was	built	at	the	Hawaii	Natural	Energy	Laboratory	(NELH)	by	Pichtr	by	a	team	led	by	Chief	Engineer	Don	Evans	and	the	project
was	administered	by	Dr.	Luis	Vega.	India:	the	pipes	used	for	the	OTEC	(left)	plant	and	the	OTEC	floating	plant	built	in	2000	(right)	In	2002,	India	tested	a	1	MW	OTEC	pilot	plant	near	Tamil	Nadu.	The	plant	was	finally	unsuccessful	due	to	the	failure	of	the	deep	sea	cold	water	pipe.	[24]	His	government	continues	to	sponsor	the	investigation.	[25]	In
2006,	Makai	Ocean	Engineering	received	a	contract	from	the	U.S.	Navy	Research	Office.	UU.	(ONR)	to	investigate	the	potential	of	OTEC	to	produce	significant	amounts	of	hydrogen	at	the	national	level	in	floating	plants	at	sea	located	in	warm	and	tropical	waters.	By	realizing	the	need	for	the	larger	partners	to	actually	trade	OTEC,	Makai	approached
Lockheed	Martin	to	renew	his	previous	relationship	and	determine	whether	the	time	was	ready	for	OTEC.	And	so,	in	2007,	Lockheed	Martin	resumed	his	work	at	OTEC	and	became	a	Makai	subcontractor	to	support	his	SBIR,	which	was	followed	by	other	subsequent	collaborations	[16]	in	March	2011,	Ocean	Thermal	Energy	Corporation	signed	an
Energy	Services	Agreement	(ESA)	with	the	Baha	Mar	Resort,	Nassau,	Bahamas,	for	the	world's	first	and	largest	seawater	air	conditioning	system	(SACW).	[26]	In	June	2015,	the	project	stopped,	while	the	complex	solved	problemsand	property.	[27]	In	August	2016,	it	was	announced	that	the	problems	had	been	resolved	and	that	the	complex	would
open	in	March	2017.	[28]	The	construction	of	the	SWAC	system	is	expected	to	resume	at	that	time.	En	En	En	En	2011,	Makai	Ocean	Engineering	completed	the	design	and	construction	of	an	OTEC	Heat	Exchanger	Test	Facility	at	the	Natural	Energy	Laboratory	of	Hawaii.	The	purpose	of	the	facility	is	to	arrive	at	an	optimal	design	for	OTEC	heat
exchangers,	increasing	performance	and	useful	life	while	reducing	cost	(heat	exchangers	being	the	#1	cost	driver	for	an	OTEC	plant).[29]	And	in	March	2013,	Makai	announced	an	award	to	install	and	operate	a	100	kilowatt	turbine	on	the	OTEC	Heat	Exchanger	Test	Facility,	and	once	again	connect	OTEC	power	to	the	grid.[30][31]	In	July	2016,	the
Virgin	Islands	Public	Services	Commission	approved	Ocean	Thermal	Energy	Corporation's	application	to	become	a	Qualified	Facility.	The	company	is	thus	permitted	to	begin	negotiations	with	the	Virgin	Islands	Water	and	Power	Authority	(WAPA)	for	a	Power	Purchase	Agreement	(PPA)	pertaining	to	an	Ocean	Thermal	Energy	Conversion	(OTEC)	plant
on	the	island	of	St.	Croix.	This	would	be	the	world's	first	commercial	OTEC	plant.[32][33]	Currently	operating	OTEC	plants	In	March	2013,	Saga	University	with	various	Japanese	industries	completed	the	installation	of	a	new	OTEC	plant.	Okinawa	Prefecture	announced	the	start	of	the	OTEC	operation	testing	at	Kume	Island	on	April	15,	2013.	The
main	aim	is	to	prove	the	validity	of	computer	models	and	demonstrate	OTEC	to	the	public.	The	testing	and	research	will	be	conducted	with	the	support	of	Saga	University	until	the	end	of	FY	2016.	IHI	Plant	Construction	Co.	Ltd,	Yokogawa	Electric	Corporation,	and	Xenesys	Inc	were	entrusted	with	constructing	the	100	kilowatt	class	plant	within	the
grounds	of	the	Okinawa	Prefecture	Deep	Sea	Water	Research	Center.	The	location	was	specifically	chosen	in	order	to	utilize	existing	deep	seawater	and	surface	seawater	intake	pipes	installed	for	the	research	center	in	2000.	The	pipe	is	used	for	the	intake	of	deep	sea	water	for	research,	fishery,	and	agricultural	use.[19]	The	plant	consists	of	two	units
in	double	configuration	Rankine.	[34]	OTEC	facilities	and	the	deep-water	research	centre	are	open	to	free	public	visits	by	appointment	in	English	and	Japanese.	[35]	Currently,	this	is	one	of	the	two	fully	operational	OTEC	plants	in	the	world.	This	plant	works	continuously	when	specific	tests	are	not	performed.	In	2011,	Makai	Ocean	Engineering
completed	a	heat	exchanger	test	facility	in	NELHA.	Used	to	test	a	variety	of	heat	exchange	technologies	for	use	in	OTEC,	Makai	has	received	funding	to	install	a	turbine	of	105	kW.	[36]	The	installation	will	make	this	installation	the	largest	operating	OTEC	installation,	although	the	highest	power	record	will	remain	with	the	Open	Cycle	plant	also
developed	in	Hawaii.	In	July	2014,	the	DCNS	team	partnered	with	Akuo	Energy	announced	funding	NER	300	for	its	NEMO	project.	If	successful,	the	10MW	net	offshore	plant	in	16MW	will	be	the	largest	OTEC	installation	to	date.	DCNS	plans	to	have	NEMO	operation	by	2020.[37][	failed	verification]	An	oceanic	thermoelectric	power	plant	built	by
Makai	Ocean	Engineering	became	operational	in	Hawaii	in	August	2015.	The	governor	of	Hawaii,	David	Ige,	"small	the	switch"	to	activate	the	plant.	This	is	the	first	real	thermal	energy	conversion	plant	in	closed	cycle	(OTEC)	to	connect	to	a	U.S.	power	grid.	It	is	a	demo	plant	capable	of	generating	105	kilowatts,	enough	to	feed	about	120	households.
[38]	Thermodynamic	Efficiency	A	heat	engine	gives	greater	efficiency	when	executed	with	a	great	temperature	difference.	In	the	oceans	the	temperature	difference	between	the	surface	and	the	deep	water	is	larger	in	the	tropics,	although	still	a	modest	of	20	to	25	°C.	It	is	therefore	in	the	tropics	that	OTEC	offers	the	greatest	possibilities.	[4]	OTEC
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CETO	euqub	inim	lE	]44[	.odarrec	olcic	ed	CETO	ed	aten	acirtc©Ãle	aÃgrene	ed	Open	Diagram	of	an	open	cycle	OTEC	plant	Open-cycle	OTEC	uses	warm	surface	water	directly	to	make	electricity.	The	warm	seawater	is	first	pumped	into	a	low-pressure	container,	which	causes	it	to	boil.	In	some	schemes,	the	expanding	vapor	drives	a	low-pressure
turbine	attached	to	an	electrical	generator.	The	vapor,	which	has	left	its	salt	and	other	contaminants	in	the	low-pressure	container,	is	pure	fresh	water.	It	is	condensed	into	a	liquid	by	exposure	to	cold	temperatures	from	deep-ocean	water.	This	method	produces	desalinized	fresh	water,	suitable	for	drinking	water,	irrigation	or	aquaculture.[45]	In	other
schemes,	the	rising	vapor	is	used	in	a	gas	lift	technique	of	lifting	water	to	significant	heights.	Depending	on	the	embodiment,	such	vapor	lift	pump	techniques	generate	power	from	a	hydroelectric	turbine	either	before	or	after	the	pump	is	used.[46]	In	1984,	the	Solar	Energy	Research	Institute	(now	known	as	the	National	Renewable	Energy
Laboratory)	developed	a	vertical-spout	evaporator	to	convert	warm	seawater	into	low-pressure	steam	for	open-cycle	plants.	Conversion	efficiencies	were	as	high	as	97%	for	seawater-to-steam	conversion	(overall	steam	production	would	only	be	a	few	percent	of	the	incoming	water).	In	May	1993,	an	open-cycle	OTEC	plant	at	Keahole	Point,	Hawaii,
produced	close	to	80	kW	of	electricity	during	a	net	power-producing	experiment.[47]	This	broke	the	record	of	40Ã	ÂkW	set	by	a	Japanese	system	in	1982.[47]	Hybrid	A	hybrid	cycle	combines	the	features	of	the	closed-	and	open-cycle	systems.	In	a	hybrid,	warm	seawater	enters	a	vacuum	chamber	and	is	flash-evaporated,	similar	to	the	open-cycle
evaporation	process.	The	steam	vaporizes	the	ammonia	working	fluid	of	a	closed-cycle	loop	on	the	other	side	of	an	ammonia	vaporizer.	The	vaporized	fluid	then	drives	a	turbine	to	produce	electricity.	The	steam	condenses	within	the	heat	exchanger	and	provides	desalinated	water	(see	heat	pipe).[48]	Working	fluids	A	)seerged	02-51(	peets	,)sdnalsi
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,setidednac	doog	era	Oot	snandocordhh	.Noiteled	Reyal	enozo	ot	Etirtnoc	Yeht	tub	,ytilaliava	ysae	,seitrepop	tropsnart	roirepus	SAH	HCHW	,to	drink	with	diulf	gnikrow	FO	ECIOHC	relatively	smooth	sea	slopes	and	floors.	These	sites	minimize	the	length	of	the	intake	tube.	A	ground	floor	could	be	built	well	inland	from	the	coast,	offering	more
protection	against	storms	or	on	the	beach,	where	the	pipes	would	be	shorter.	In	any	case,	easy	access	to	construction	and	operation	helps	reduce	costs.	Land	or	near-shore	sites	can	also	support	mariculture	or	cold-water	agriculture.	Tanks	or	lagoons	built	on	the	coast	allow	workers	to	monitor	and	control	miniature	marine	environments.	Mariculture
products	can	be	delivered	to	the	market	through	standard	transport.	A	disadvantage	of	terrestrial	facilities	arises	from	the	action	of	turbulent	waves	in	the	surf	zone.	OTEC	discharge	pipes	should	be	placed	in	protective	trenches	to	prevent	them	from	being	subjected	to	extreme	stress	during	storms	and	prolonged	periods	of	heavy	seas.	In	addition,	it
is	possible	that	the	mixed	discharge	of	cold	and	warm	sea	water	is	necessary	to	transport	several	hundred	meters	on	the	coast	to	reach	the	proper	depth	before	it	is	released,	which	requires	additional	costs	in	construction	and	maintenance.	One	way	OTEC	systems	can	avoid	some	of	the	problems	and	expenses	of	operating	in	a	surf	zone	is	to	build
them	right	on	the	high	seas	in	waters	ranging	from	10	to	30	meters	deep	(Ocean	Thermal	Corporation	1984).	This	type	of	plant	would	use	shorter	intake	and	discharge	pipes	(and	therefore	less	expensive),	which	would	prevent	the	dangers	of	turbulent	surfing.	However,	the	plant	itself	would	require	protection	against	the	marine	environment,	such	as
fractures	and	erosion-resistant	foundations,	and	the	production	of	the	plant	would	need	to	be	transmitted	to	the	coast.	[49]	Based	on	the	shelf	to	avoid	the	turbulent	surfing	zone,	as	well	as	sol	sol	.ram	atla	ne	sarelortep	samrofatalp	arap	asu	es	ay	n³Ãiccurtsnoc	ed	opit	etsE	.ram	led	odnof	le	ne	adacoloc	y	oitis	la	etnatse	le	ne	adatnom	atnalp	anu
raclomer	aÃdop	eS	.)seip	033(	sortem	001	atsah	ed	sedadidnuforp	a	latnenitnoc	amrofatalp	al	ne	ratnom	nedeup	es	CETO	satnalp	sal	,aÃrf	auga	ed	osrucer	la	esracreca	of	operating	an	OTEC	plant	in	deeper	water	may	make	them	more	expensive	than	land-based	approaches.	Problems	include	the	stress	of	open-ocean	conditions	and	more	difficult
product	delivery.	Addressing	strong	ocean	currents	and	large	waves	adds	engineering	and	construction	expense.	Platforms	require	extensive	pilings	to	maintain	a	stable	base.	Power	delivery	can	require	long	underwater	cables	to	reach	land.	For	these	reasons,	shelf-mounted	plants	are	less	attractive.[49][citation	needed]	Floating	Floating	OTEC
facilities	operate	off-shore.	Although	potentially	optimal	for	large	systems,	floating	facilities	present	several	difficulties.	The	difficulty	of	mooring	plants	in	very	deep	water	complicates	power	delivery.	Cables	attached	to	floating	platforms	are	more	susceptible	to	damage,	especially	during	storms.	Cables	at	depths	greater	than	1000	meters	are	difficult
to	maintain	and	repair.	Riser	cables,	which	connect	the	sea	bed	and	the	plant,	need	to	be	constructed	to	resist	entanglement.[49]	As	with	shelf-mounted	plants,	floating	plants	need	a	stable	base	for	continuous	operation.	Major	storms	and	heavy	seas	can	break	the	vertically	suspended	cold-water	pipe	and	interrupt	warm	water	intake	as	well.	To	help
prevent	these	problems,	pipes	can	be	made	of	flexible	polyethylene	attached	to	the	bottom	of	the	platform	and	gimballed	with	joints	or	collars.	Pipes	may	need	to	be	uncoupled	from	the	plant	to	prevent	storm	damage.	As	an	alternative	to	a	warm-water	pipe,	surface	water	can	be	drawn	directly	into	the	platform;	however,	it	is	necessary	to	prevent	the
intake	flow	from	being	damaged	or	interrupted	during	violent	motions	caused	by	heavy	seas.[49]	Connecting	a	floating	plant	to	power	delivery	cables	requires	the	plant	to	remain	relatively	stationary.	Mooring	is	an	acceptable	method,	but	current	mooring	technology	is	limited	to	depths	of	about	2,000	meters	(6,600Ã	Âft).	Even	at	shallower	depths,
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sutats	lagel	dna	dna	noitol	tcaxe	rieht	,smroftalp	ecafrus	yranoitats	ssel-ro-eram	era	sectof	sninrenoc	lacipit	lacipital	should	be	taken	into	account	include	OTEC's	lack	of	waste	products	and	fuel	consumption,	the	area	in	which	it	is	available[citation	needed]	(often	within	20Ã°Â	of	the	equator),[56]	the	geopolitical	effects	of	petroleum	dependence,
compatibility	with	alternate	forms	of	ocean	power	such	as	wave	energy,	tidal	energy	and	methane	hydrates,	and	supplemental	uses	for	the	seawater.[57]	Some	proposed	projects	OTEC	projects	under	consideration	include	a	small	plant	for	the	U.S.	Navy	base	on	the	British	overseas	territory	island	of	Diego	Garcia	in	the	Indian	Ocean.	Ocean	Thermal
Energy	Corporation	(formerly	OCEES	International,	Inc.)	is	working	with	the	U.S.	Navy	on	a	design	for	a	proposed	13-MW	OTEC	plant,	to	replace	the	current	diesel	generators.	The	OTEC	plant	would	also	provide	1.25	million	gallons[clarification	needed]	per	day	of	potable	water.	This	project	is	currently[when?]	waiting	for	changes	in	US	military
contract	policies.	OTE	has	proposed	building	a	10-MW	OTEC	plant	on	Guam.	Bahamas	Ocean	Thermal	Energy	Corporation	(OTE)	currently[when?]	has	plans	to	install	two	10	MW	OTEC	plants	in	the	US	Virgin	Islands	and	a	5-10	MW	OTEC	facility	in	The	Bahamas.	OTE	has	also	designed	the	world's	largest	Seawater	Air	Conditioning	(SWAC)	plant	for	a
resort	in	The	Bahamas,	which	will	use	cold	deep	seawater	as	a	method	of	air-conditioning.[58]	In	mid-2015,	the	95%-complete	project	was	temporarily	put	on	hold	while	the	resort	resolved	financial	and	ownership	issues.[59]	On	August	22,	2016,	the	government	of	the	Bahamas	announced	that	a	new	agreement	had	been	signed	under	which	the	Baha
Mar	resort	will	be	completed.[28]	On	September	27,	2016,	Bahamian	Prime	Minister	Perry	Christie	announced	that	construction	had	resumed	on	Baha	Mar,	and	that	the	resort	was	slated	to	open	in	March	2017.[60]	This	is	on	hold,	and	may	never	resume.[61]	Hawaii	Lockheed	Martin's	Alternative	Energy	Development	team	has	partnered	with	Makai
Ocean	to	complete	the	final	design	phase	of	a	10-MW	closed	cycle	OTEC	pilot	system	which	planned	to	become	operational	in	Hawaii	in	the	2012-2013	time	frame.	This	system	was	designed	to	expand	to	100-MW	commercial	systems	in	the	near	future.	In	November,	2010	the	U.S.	Naval	Facilities	Engineering	Command	(NAVFAC)	awarded	Lockheed
Martin	a	US$4.4	million	contract	modification	to	develop	critical	system	components	and	designs	for	the	plant,	adding	to	the	2009	$8.1	million	contract	and	two	Department	of	Energy	grants	totaling	over	$1	million	in	2008	and	March	2010.[63]	A	small	but	operational	ocean	thermal	energy	conversion	(OTEC)	plant	was	inaugurated	in	Hawaii	in
August	2015.	The	opening	of	the	research	and	development	100-kilowatt	facility	marked	the	first	time	a	closed-cycle	OTEC	plant	was	connected	to	the	U.S.	grid.[64]	Hainan	On	April	13,	2013,	Lockheed	contracted	with	the	Reignwood	Group	to	build	a	10	megawatt	plant	off	the	coast	of	southern	China	to	provide	power	for	a	planned	resort	on	Hainan
island.[65]	A	plant	of	that	size	would	power	several	thousand	homes.[66][67]	The	Reignwood	Group	acquired	Opus	Offshore	in	2011	which	forms	its	Reignwood	Ocean	Engineering	division	which	also	is	engaged	in	development	of	deepwater	drilling.[68]	Japan	Currently	the	only	continuously	operating	OTEC	system	is	located	in	Okinawa	Prefecture,
Japan.	The	Governmental	support,	local	community	support,	and	advanced	research	carried	out	by	Saga	University	were	key	for	the	contractors,	IHI	Plant	Construction	Co.	Ltd,	Yokogawa	Electric	Corporation,	and	Xenesys	Inc,	to	succeed	with	this	project.	Work	is	being	conducted	to	develop	a	1MW	facility	on	Kume	Island	requiring	new	pipelines.	In
July	2014,	more	than	50	members	formed	the	Global	Ocean	reSource	and	Energy	Association	(GOSEA)	an	international	organization	formed	to	promote	the	development	of	the	Kumejima	Model	and	work	towards	the	installation	of	larger	deep	seawater	pipelines	and	a	Otec	Facity.	[69]	The	companies	involved	in	the	current	OTEC	projects,	together
with	other	interested	parties,	have	developed	plans	for	Otec	offshore	systems.	[70]	-	For	more	details,	see	"Currently	Operating	otec	Plants"	above.	The	United	States	Viggins	on	March	5,	2014,	Ocean	Thermal	Energy	Corporation	(Otec)	[71]	and	the	30A	Legislature	of	the	Végrenos	de	los	United	States	(USVI)	signed	a	memo	of	understanding	to	move
forward	with	a	study	to	evaluate	the	viability	and	possible	benefits	for	the	USVI	to	install	Ocean	Thermal	renewable	energy	plants	(OTEC)	on	land.	[72]	The	benefits	that	will	be	evaluated	in	the	USVI	study	include	both	clean	base	electricity	(24/7)	generated	by	OTEC,	as	well	as	the	various	products	related	to	OTEC	and	SWAC,	including	abundant
drinking	water,	air	conditioning	air	conditioning	savings	saving	Energy,	sustainable	aquaculture	and	marijuana,	and	agri	-healing	projects	for	the	islands	of	Saint	Thomas	and	Santo	Croix.	[73]	On	July	18,	2016,	the	OTE	application	was	approved	by	the	qualifying	service.	[32]	He	also	received	permission	to	initiate	negotiation	contracts	associated	with
this	project.	[33]	Kiribati	South	Korea's	Research	Institute	of	Ships	and	Ocean	Engineering	(Kriso)	Received	APPROVAL	IN	MAIN	FROM	Bureau	Veritas	For	Their	1MW	Offshore	Otete	Design.	There	was	no	time	for	the	project	that	will	be	located	at	6	km	in	front	of	Kiribati's	replacement.	[74]	Martinique	Akuo	Energy	and	DCNS	received	Ner300
financing	on	July	8,	2014	[75]	for	its	Nemo	project	(new	energy	for	Martinica	and	overseas)	that	is	expected	to	be	an	offshore	installation	of	10.7	MW	completed	in	2020.	[76	]	The	prize	to	help	in	development	total	72	million	euros.	[77]	Maldivas	on	February	16,	2018,	Global	OTEC	announced	resources	[78]	to	build	a	150	kW	plant	in	the	designed
bespoke	for	hotels	and	resorts.[79]	"All	these	resorts	draw	their	power	from	diesel	generators.	Moreover,	some	individual	resorts	consume	7,000	litres	of	diesel	a	day	to	meet	demands	which	equates	to	over	6,000	tonnes	of	CO2	annually,"	said	Director	Dan	Grech.[80]	The	EU	awarded	a	grant	and	Global	OTEC	resources	launched	a	crowdfunding
campaign	for	the	rest.[78]	Related	activities	OTEC	has	uses	other	than	power	production.	Desalination	Desalinated	water	can	be	produced	in	open-	or	hybrid-cycle	plants	using	surface	condensers	to	turn	evaporated	seawater	into	potable	water.	System	analysis	indicates	that	a	2-megawatt	plant	could	produce	about	4,300	cubic	metres
(150,000Ã	ÂcuÃ	Âft)	of	desalinated	water	each	day.[81]	Another	system	patented	by	Richard	Bailey	creates	condensate	water	by	regulating	deep	ocean	water	flow	through	surface	condensers	correlating	with	fluctuating	dew-point	temperatures.[82]	This	condensation	system	uses	no	incremental	energy	and	has	no	moving	parts.	On	March	22,	2015,
Saga	University	opened	a	Flash-type	desalination	demonstration	facility	on	Kumejima.[83]	This	satellite	of	their	Institute	of	Ocean	Energy	uses	post-OTEC	deep	seawater	from	the	Okinawa	OTEC	Demonstration	Facility	and	raw	surface	seawater	to	produce	desalinated	water.	Air	is	extracted	from	the	closed	system	with	a	vacuum	pump.	When	raw	sea
water	is	pumped	into	the	flash	chamber	it	boils,	allowing	pure	steam	to	rise	and	the	salt	and	remaining	seawater	to	be	removed.	The	steam	is	returned	to	liquid	in	a	heat	exchanger	with	cold	post-OTEC	deep	seawater.[84]	The	desalinated	water	can	be	used	in	hydrogen	production	or	drinking	water	(if	minerals	are	added).	The	NELHA	plant
established	in	1993	produced	an	average	of	7,000	gallons	of	freshwater	per	day.	KOYO	USA	was	established	in	2002	to	capitalize	on	this	new	economic	opportunity.	KOYO	bottles	the	water	produced	by	the	NELHA	plant	in	Hawaii.	With	the	capacity	to	produce	one	.P	nhoj	.Rd	.sciportbusbus	eht	Nworg	Eb	ot	setepmet	ni	devlove	taht	stnalp	swolla	riaw
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yike	,yad	yreve	rewed	Fo	Selttob	Dr.	Jack	Davidson	and	Richard	Bailey	patented	this	process	and	demonstrated	it	in	a	research	center	in	the	Natural	Energy	Laboratory	of	the	Hawaii	Authority	(Nelha).	[88]	The	research	installation	demonstrated	that	more	different	crops	can	be	grown	using	this	system.	Many	normally	could	not	survive	in	Hawaii	or
Keahole	Point.	[Necessary	quotation]	Japanese	has	also	been	investigating	the	agri	-colored	use	of	deep	seawater	since	2000	at	the	Okinawa	seawater	research	on	Kume	Island.	The	facilities	of	Kume	island	use	regular	water	cooled	by	deep	seawater	in	a	heat	exchanger	that	runs	through	pipes	on	the	floor	to	cool	the	ground.	Its	techniques	have
developed	an	important	resource	for	the	community	of	the	island,	since	they	now	produce	spinach,	a	winter	vegetable,	commercially	throughout	the	year.	Kumejima	Town	completed	an	expansion	of	the	city	of	Deep	mass	water	agriculture	is	in	2014.	The	new	installation	is	to	investigate	the	economic	practicality	of	cold	oil	agriculture	on	a	larger	scale.
[89]	Aquaculture	Aquaculture	is	the	most	known	by	-product,	since	it	reduces	the	financial	and	energy	costs	of	pumping	large	volumes	of	water	from	the	deep	occupy.	The	water	from	the	deep	océ	contains	high	concentrations	of	essential	nutrients	that	are	exhausted	in	surface	waters	due	to	biological	consumption.	This	artificial	ascending	current
mimics	the	natural	options	that	are	responsible	for	fertilizing	and	supporting	the	world's	most	large	marine	ecosystems	and	the	highest	life	densities	on	the	planet.	Marine	animals	of	cold	water,	such	as	salmon	and	lobster,	thrive	in	this	deep	nutrient	sea	water.	Microalgae	such	as	spirulina,	a	healthy	food	supplement,	can	also	be	grown.	The	water	of
the	deep	océ	can	be	combined	with	water	to	administer	water	at	an	optimal	temperature.	Non-native	species	such	as	salmon,	lobster,	abulon,	trout,	oysters	and	clams	can	be	raised	in	the	pools	supplied	by	the	water	with	OTEC	pumps.	This	extends	theof	fresh	seafood	products	available	for	nearby	markets.	Such	low	-cost	refrigeration	can	be	used	to
maintain	the	quality	of	the	harvested	fish,	which	are	rapidly	deteriorated	in	tropical	caslid	regions.	In	Kona,	Hawaii,	the	aquaculture	compaãs	that	work	with	Nelha	generate	around	$	40	million	annually,	a	significant	portion	of	Hawaii's	GDP.	[90]	Hydrogen	production	production	can	be	produced	by	electrólisis	using	Otec	electricity.	The	steam
generated	with	aggregate	electrolyte	compounds	to	improve	efficiency	is	a	relatively	pure	medium	for	hydrogen	production.	OTEC	can	climb	to	generate	large	amounts	of	hydrogen.	The	main	challenge	is	the	cost	in	relation	to	other	energy	and	fuel	sources.	[91]	Mineral	extraction	The	ocose	contains	57	elements	trace	in	salts	and	other	forms	and
dissolves	in	solution.	In	the	past,	the	majority	of	the	economic	animals	concluded	that	Minero	del	Océn	for	the	trace	elements	would	not	be	profitable,	partly	due	to	the	energy	required	to	pump	water.	Minero	generally	addresses	minerals	that	occur	in	high	concentrations	and	can	be	extracted	easily,	such	as	magnesium.	With	the	OTEC	plants	that
supply	water,	the	only	cost	is	for	extraction.	[92]	The	Japanese	investigated	the	possibility	of	extracting	uranium	and	found	developments	in	other	technologies	(especially	material	science)	were	improving	perspectives.	[93]	Climate	control	This	section	needs	additional	quotes	for	verification.	Help	improve	this	article	by	adding	appointments	to
reliable	sources.	The	not	warned	material	can	be	challenged	and	eliminated.	(January	2022)	(Learn	how	much	and	how	to	eliminate	this	template	message)	The	technical	gradient	of	the	océal	can	be	used	to	improve	the	rain	and	moderate	high	summer	environmental	temperatures	in	the	to	greatly	benefit	humanity	and	flora	and	fauna.	[Necessary
appointment]	When	the	sea	and	sea	surface	temperatures	are	relatively	high	in	a	spot,	an	atmospheric	pressure	is	formed.	It	prevails	in	the	nearby	terrestrial	dough	ram	led	amac	al	a	odalcna	se	obut	lE	.ram	led	eicifrepus	al	atsah	edneitxe	es	euq	elbixelf	rodarrob	ed	obut	nu	noc	dadidnuforp	ed	m	0001	a	005	a	ram	led	odnof	le	ne	artneucne	es	)m	05
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selaicifitra	soidem	rop	)C°Â	62aicnerefnoC(	ram	led	eicifrepus	al	ed	arutarepmet	al	rimirpus	arap	ram	led	eicifrepus	al	a	adaebmob	se	)C°Â	01	a(	odnuforp	ram	led	aÃrf	auga	lE	.ram	led	eicifrepus	al	ed	sadil¡Ãc	sauga	sal	ed	aÃgrene	ranag	la	nacifisnetni	es	sartneim	n³Ãiserp	atla	ed	sanoz	sal	rop	nasap	ocopmat	selaciport	senolcic	soL	]airasecen
n³Ãicacov	aL[	.labolg	otneimatnelac	ed	osecorp	le	o	ram	led	levin	led	otnemua	le	agitim	euq	lanoicida	evein	ed	adÃac	al	ed	seraicalg	sol	ed	etrap	rop	sasam	sal	ed	otnemua	le	y	sagla	sal	ed	otneimicerc	led	otnemua	nu	ed	ritrap	a	sona©Ãco	sol	ed	etrap	rop	onobrac	ed	n³Ãicartseuces	al	ed	otnemua	nu	a	aÃricudnoc	n©ÃibmaT	]49[	.odalpmet	y	laciport
amilc	noc	sanoz	ne	acsep	al	ed	otneimicerc	le	atnemua	n©Ãibmat	eicifrepus	al	a	setneirtun	ne	acir	adnuforp	acin¡Ãeco	auga	led	laicifitra	otnemua	lE	.arreit	ed	asam	al	aicah	selamron	n³Ãznom	selabolg	sotneiv	sol	raiug	/	raivsed	arap	razilitu	edeup	es	n©Ãibmat	etnemavitceles	ram	led	aer¡Ã	le	ne	laicifitra	n³Ãicavele	al	etnaidem	n³Ãiserp	atla	ed	sanoz
ed	n³Ãicaerc	aL	.ona©Ãco	le	edsed	arreit	aicah	sodemºÃh	sotneiv	renet	ereiferp	es	,arreit	ed	asam	al	ne	)C°Â	53	ed	ojabed	rop(	sadom³Ãc	onarev	ed	etneibma	sarutarepmet	y	adauceda	n³Ãicatipicerp	anu	araP	.sertserret	sodemºÃh	sotneiv	sol	noc	n³Ãicarapmoc	ne	ertserret	asam	al	ne	aivull	aneub	anu	a	naÃriubirtnoc	on	euq	sodil¡Ãc	y	soces	nos
socin¡Ãeco	sotneiv	soL	.ona©Ãco	le	aicah	ertserret	asam	al	ed	sotneiv	its	lower	side	and	superior	to	the	floating	pontoons	on	the	surface	of	the	sea.	The	flexible	eraser	tube	would	not	collapse	as	its	inner	pressure	is	more	compared	to	external	pressure	when	the	coldest	water	is	pumped	to	the	sea	surface.	Middle	East,	Northeast	Africa,	Indian
subcontinent	and	Australia	can	get	heat	and	dry	reliefin	summer	season,	also	prone	to	erratic	rainfall,	pumping	deep	sea	waters	from	the	Persian	Gulf,	the	Red	Sea,	the	Indian	Ocean	and	the	Pacific	Ocean	respectively.	[the	necessary	vocation]	thermodynamics	a	rigorous	treatment	of	otec	reveals	that	a	temperature	difference	of	20	°C	will	provide	as
much	energy	as	a	hydroelectric	plant	with	34	m	head	for	the	same	volume	of	water	flow.	[the	necessary	vocation]	the	low	temperature	difference	means	that	water	volumes	should	be	very	large	to	extract	useful	amounts	of	heat.	a	100	mw	power	plant	is	expected	to	pump	in	the	order	of	12	million	gallons	(44,400	tons)	per	minute.[95]	To	compare,	the
pumps	must	move	a	mass	of	water	greater	than	the	weight	of	the	battleship	bismarck,	weighing	41.700	tons,	every	minute.	This	makes	the	extraction	of	a	parasitic	drainage	in	the	production	of	energy	in	otec	systems,	with	a	lockheed	design	that	consumes	19.55	mw	in	pumping	costs	for	each	49.8	mw	of	net	electricity	generated.	for	otec	schematics
or	heat	exchangers,	to	handle	this	volume	of	water	exchangers	need	to	be	huge	compared	to	those	used	in	conventional	thermal	power	generation	plants,[96]	making	them	one	of	the	most	critical	components	due	to	their	impact	on	overall	efficiency.	a	100	mw	otec	power	plant	would	require	200	exchangers	each	larger	than	a	20-foot	container	that
makes	them	the	only	most	expensive	component.	[97]	variation	of	ocean	temperature	with	graphic	depth	of	different	thermoclines	(deep	vs.	temperature)	based	on	seasons	and	latitude	total	insolation	received	by	the	oceans	(which	covers	70%	of	the	surface	of	the	earth,	with	clearing	index	of	0.5	and	medium	energy	retention	of	15%)	is:	5.45×1018
MJ/yr	×	0.5	×	0.15	=	2.87×1017We	can	use	Beer-Lambert-Bouguer's	law	to	quantify	the	absorption	of	solar	energy	by	water,	−	d	I	(	y	)	d	y	=	μ	Yo	{\displaystyle	-{\frac	{y)}	{\mu}	I}	where,	and	is	the	depth	of	the	water,	I	is	intensity	and	μ	is	theCoefficient.	Solve	the	previous	differential	equation,	i	(y)	=	i	0	exp	â	¡âˆ	’î¼	y)	{\	dispaystyle	i	(y)	=	i_	{0}	\
exp	(-\	mu	y)	\,}	the	coefficient	of	Absorption	î¼	can	vary	from	0.05	mâˆ’1	for	very	clear	fresh	water	at	0.5	mâˆ’1	for	very	salty	water.	Since	the	intensity	falls	exponentially	with	depth	and,	heat	absorbing	is	concentrated	in	the	upper	layers.	Typically,	the	surface	temperature	values	are	greater	than	25	°	C	(77	°	F),	while	1	kilometer	(0.62	mi),	the
temperature	is	approximately	5â	€	“10	°	C	(41â	41	€	“50	°	F).	The	most	clear	(and	therefore	light)	waters	of	the	surface	means	that	there	are	no	currents	of	conveccion	rhicics.	Due	to	the	small	temperature	gradients,	the	heat	transfer	by	conduct	is	too	low	to	match	temperatures.	The	océ	is	therefore	a	practically	infinite	heat	source	and	a	prismically
infinite	heat	sink.	[Necessary	clarification]	This	temperature	difference	varies	with	latitude	and	station,	with	the	maximum	in	tropical,	subtropical	waters	and	equatorial.	Therefore,	tropics	are	generally	the	best	places	in	Ote.	Open	cycle/Claude	In	this	scheme,	hot	surface	water	at	27	°	C	(81	°	F)	enters	an	evaporator	to	pressure	slightly	below	the
saturation	pressures	that	make	it	vaporize.	H	1	=	H	F	{\	Displaystyle	H_	{1}	=	h_	{f}	Where	hf	is	Enthalpy	of	Lãquida	water	at	a	temperature	of	entry,	T1.	This	temporarily	supercated	water	suffers	the	boiling	volume	instead	of	the	boiling	pool	in	conventional	boilers	where	the	surface	of	heating	is	in	contact.	Asã,	the	water	is	partially	spared	to
steamed	with	a	prevailing	two	phases	balance.	Suppose	the	pressure	inside	the	evaporator	remains	at	the	saturation	pressure,	T2.	H	2	=	h	1	=	h	f	+	x	2	h	f	g	{\	displaystyle	h_	{2}	=	h_	{1}	=	h_	{f}	+	x_	{2}	h_	{fg}	\,}	here,	x2	is	the	water	fraction	by	That	vaporizes.	The	flow	of	hot	water	mass	per	turbine	mass	flow	unit	is	1/x2.	The	low	pressure	on
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oceanographic	and	andstandon.	Studies	have	been	conducted	to	propose	the	best	environmental	reference	monitoring	practices,	focusing	on	a	set	of	ten	oceanogroses	relevant	chemicals	for	Otec.	[101]	The	most	recently,	NOAA	did	an	OTEC	workshop	in	2010	and	2012	seeking	to	evaluate	physical,	chemical	and	biological	impacts	and	risks,	and
identify	the	gaps	or	information	needs.	[102]	[103]	The	Tethys	database	provides	access	to	scientific	literature	and	general	information	on	the	possible	environmental	effects	of	OTEC.	[104]	Tynical	difficulties	Dissolved	gases	The	performance	of	direct	contact	heat	exchangers	operating	in	technical	otec	contour	conditions	is	important	for	the	Claude
cycle.	Many	early	Claude	cycle	design	used	a	surface	capacitor	since	their	performance	was	well	understood.	However,	direct	contact	capacitors	offer	significant	disadvantages.	As	cold	water	rises	in	the	tube	of	admission,	pressure	decreases	to	the	point	where	gas	begins	to	evolve.	If	a	significant	amount	of	gas	leaves	the	solution,	it	can	justify	a	gas
trap	before	direct	contact	heat	exchangers.	The	experiments	that	simulate	the	conditions	in	the	tibia	water	admission	pipe	indicated	that	approximately	30%	of	dissolved	gas	evolves	in	the	8.5	meters	upper	(28	feet)	of	the	tube.	The	compensation	between	the	previous	disharmonacy	[105]	of	the	seawater	and	the	expulsion	of	non	-condensable	gases	of
the	condenser	depends	on	the	dynamics	of	the	evolution	of	the	gas,	the	efficiency	of	the	deseter,	the	head	of	the	head,	the	efficiency	of	the	efficiency	of	the	ventilation	compressor	and	parasitic	energy.	Experimental	results	indicate	that	vertical	nozzle	capacitors	work	30%	better	than	the	type	of	jet.	Microbial	linge	because	raw	seawater	must	Through
the	heat	exchanger,	care	must	be	taken	to	maintain	a	good	human	conductivity.	Biofuinicio	layers	as	thin	as	25	to	50	microstters	(0.00098	to	0.00197	inches)	can	degrade	heat	exchanger	performance	by	up	to	50%.	[41]	A	1977	study	in	which	simulated	heat	exchangers	were	exposed	to	seawater	for	ten	weeks	concluded	that	sepip	eht	fo	edisni	eht	no
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metsys	eht	fo	ytivitcudnoc	lamreht	eht	,wol	saw	Gniluof	Laiborcim	Fo	level	eht	cleaning	and	leads	to	greater	efficiency	losses.	[107]	In	contrast,	the	titanium	tube	allows	biofouling	to	occur	faster,	but	cleaning	is	more	effective	than	with	aluminum.	[107]	The	sealing	of	the	evaporator,	turbine	and	capacitor	operate	in	partial	vacuum	ranging	from	3%	to
1%	of	the	atmospheric	pressure.	The	system	should	be	carefully	sealed	to	prevent	atmospheric	air	from	degrading	or	closing	the	operation.	In	OTEC	of	closed	cycle,	the	specific	volume	of	low	pressure	steam	is	very	large	compared	to	that	of	the	pressurized	working	fluid.	Components	must	have	large	flow	areas	to	ensure	that	steam	speeds	do	not
reach	excessively	high	values.	Consumption	of	parasitic	energy	by	exhaust	compressor	An	approach	to	reducing	the	loss	of	parasitic	power	from	the	exhaust	compressor	is	the	following.	After	most	of	the	steam	has	been	condensed	by	nozzle	capacitors,	the	mixture	of	non-condensable	gas	vapor	is	passed	through	a	counter-reige	region	that	increases



the	gaseous	reaction	in	a	factor	of	five.	The	result	is	a	reduction	of	80%	in	the	exhaust	pumping	power	requirements.	Cold	Air	Conversion/Tibia	Water	Learn	more:	Vanda	Lake	in	winter	in	coastal	Arctic	locations,	the	temperature	difference	between	seawater	and	ambient	air	can	be	as	high	as	40	°	C	(72	°F).	Closed	cycle	systems	could	exploit	the
temperature	difference	of	air	water.	Eliminating	seawater	extraction	pipes	could	make	a	system	based	on	this	concept	less	expensive	than	OTEC.	This	technology	is	due	to	H.	Barjot,	who	suggested	butano	as	a	cryogen,	due	to	its	boiling	point	of	â	¢Ü°F	(31.1°F)	and	its	non-solubility	in	the	water.	[109]	Assuming	a	realistic	level	of	efficiency	of	4%,
calculations	show	that	the	amount	of	energy	generated	with	a	cubic	meter	watera	temperature	of	2	°	C	(36	°	F)	in	a	place	with	a	temperature	of	the	air	of	â	â	¢Ü°	C	(â	¢Ü	F)	is	equal	to	the	amount	of	energy	generated	by	allowing	this	water	of	the	cubic	meter	to	go	through	a	4000	feet	hydroelectric	plant:ecneics	ralup	.	siweL	^	secnerefeR	llec
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The	Portland	Loo	is	a	unitary	public	toilet	designed	by	the	city	of	Portland,	Oregon.	It	is	manufactured,	sold,	and	marketed	by	the	Portland-based	manufacturer	Madden	Fabrication	under	license	from	the	city,	for	$96,000	each.	The	first	unit	was	installed	in	the	Old	Town	Chinatown	neighborhood	in	Portland	in	2008.	Since	the	first	unit	was	installed,
additional	54	units	have	…	Free	press	release	distribution	service	from	Pressbox	as	well	as	providing	professional	copywriting	services	to	targeted	audiences	globally	Jan	01,	2016	·	Some	20%-30%	of	warm	or	cool	air	in	your	home	is	lost	to	leaky	air	ducts.	Energy-Saving	Tip	25:	Seal	air	leaks.	Sealing	air	leaks	around	doors,	windows	and	gaps	where
gas,	water	and	electricity	come	in	can	save	between	5%	and	30%	of	your	energy	use,	according	to	Energy.gov.	Energy-Saving	Tip	26:	Insulate	hot-water	pipes.	Get	reliability	information	for	the	2022	Ford	Bronco	Sport	from	Consumer	Reports,	which	combines	extensive	survey	data	and	expert	technical	knowledge.	By	logging	in	to	LiveJournal	using	a
third-party	service	you	accept	LiveJournal's	User	agreement.	No	account?	Create	an	account	Создание	нового	журнала	...	Get	reliability	information	for	the	2022	Kia	Sorento	from	Consumer	Reports,	which	combines	extensive	survey	data	and	expert	technical	knowledge.	Ocean	Thermal	Energy	Conversion	(OTEC)	uses	the	ocean	thermal	gradient
between	cooler	deep	and	warmer	shallow	or	surface	seawaters	to	run	a	heat	engine	and	produce	useful	work,	usually	in	the	form	of	electricity.OTEC	can	operate	with	a	very	high	capacity	factor	and	so	can	operate	in	base	load	mode..	The	denser	cold	water	masses,	formed	by	ocean	surface	water	interaction	…	(24)	"Maintenance	treatment"	means	the
dispensing,	for	a	period	in	excess	of	twenty-one	days,	of	a	narcotic	drug	in	the	treatment	of	an	individual	for	dependence	upon	heroin	or	other	morphine-like	drugs.	...	HISTORY:	2017	Act	No.	76	(H.3817),	Section	1,	eff	May	19,	2017.	SECTION	44-53-363.	Prerequisites	to	issuing	opioid	analgesics	to	minors	...
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