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Don’t	forget	that	you	must	pay	for	the	installer’s	time	in	addition	to	the	cost	of	the	unit.	This	has	the	objective	to	improve	the	performance	of	the	desiccant	system	by	using	low-grade	heat	for	air-conditioning	[46].	2016;11:489-50535.Rjibi	A,	Kooli	S,	Allah	Guizani	A.	A	solid-desiccant	cooling	system	for	greenhouses.	However,	the	double-stage	systems
are	different	from	the	preview	systems	by	adding	the	two	pairs	of	absorber/generator	and	evaporator/condenser.	The	chiller	has	a	cooling	capacity	of	5	kW.	The	authors	also	give	its	complete	mathematical	model	using	unsteady	time-dependent	values	of	the	solar	intensity	and	the	ambient	temperature	that	are	assumed	to	be	constant	over	given	small
time	intervals	Δt.	2013;98:523-54245.Ronghui	Q,	Lin	L,	Yu	H.	Parameter	analysis	and	optimization	of	the	energy	and	economic	performance	of	solar-assisted	liquid	desiccant	cooling	system	under	different	climate	conditions.	In:	3rd	International	Conference	on	Automation,	Control,	Engineering	and	Computer	Science;	Tunisia.	[28].	The	cyclic	cooling
capacity	and	the	COP	of	the	chiller	reached	their	maximum	values	(about	16	kW	and	0.71,	respectively)	during	the	day	(between	15	and	16	h).	The	pressurized	absorption	mixture	is	then	reheated	in	a	solar-powered	generator	to	regenerate	the	pressurized	refrigerant	vapor.	2017;117:218-22947.Brumana	G,	Franchini	G.	Solar-powered	air
conditioning	for	buildings	in	hot	climates:	Desiccant	evaporative	cooling	vs.	Moreover,	the	system	costs	can	be	paid	back	after	17	years	[36].	It	also	significantly	contributes	to	the	global	warming.	The	main	objective	is	to	decrease	the	energy	consumption	of	cooling	systems	in	the	sub-Sahara	regions	in	Algeria.	Your	technician	should	determine	if
there’s	anything	additional	needed	for	the	system	to	work	properly.	In	this	reference,	an	absorption	solar	installation	is	applied	to	a	room	of	150	m2	to	minimize	the	energy	consumption	during	the	summer.	In:	1st	International	e-Conference	on	Energies;	Italy.	They	allow	minimizing	the	environmental	effects	and	satisfying	the	energy	demand	[4,	8,	9].
2014;85:346-3554.Ibrahim	NI,	Al-Sulaiman	FA,	Ani	FN.	Solar	absorption	systems	with	integrated	absorption	energy	storage—A	review.	Technical	Support	A	heating	and	cooling	company	in	your	area	should	be	called	in	if	you’re	unable	or	unwilling	to	do	the	work	yourself.	The	same	technology	was	also	invested	for	hot	climates	in	Saudi	Arabia	[47].
They	provided	electricity	and	hot	water,	as	well	as	they	ensured	the	heating	and	cooling	of	the	air-conditioned	spaces.AdvertisementOn	the	environmental	front,	desiccant	systems	rank	among	the	top	efficient	cooling	systems	[33].	2015;3:159-16439.Abdel-Salam	AH,	McNevin	C,	Crofoot	L,	Harrison	SJ,	Simonson	CJ.	A	field	study	of	a	low-flow
internally	cooled/heated	liquid	desiccant	air	conditioning	system:	Quasi-steady	and	transient	performance.	Proceedings	of	Engineering	&	Technology	(PET);	2016.	2015;44:159-1816.Jasim	KK,	Kadhum	JA.	A	comparative	study	of	solar	thermal	cooling	and	photovoltaic	solar	cooling	in	different	Iraqi	regions.	If	you’re	installing	this	for	a	senior	citizen	or
someone	else	who’s	not	good	with	technology,	you	won’t	have	to	keep	answering	the	phone	to	them	when	they	call	asking	for	technical	help.	However,	the	experimental	results	showed	that	it	can	reach	0.9	[22].	It	is	observed	that	they	significantly	lower	the	emission	of	greenhouse	gases	into	the	atmosphere,	achieve	the	desired	comfort,	and	reach	a
considerable	saving	of	energy	of	up	to	80%.	In	fact,	the	generalized	energy	equation	over	each	Δt,	assuming	uniform	flow	processes,	is	given	by	Eq.	1	[22].Q−W=∑m.hout−∑m.hin+muf−uisystemE1where	Qand	Ware	the	net	thermal	and	mechanical	energies,	mis	the	mass	inside	the	volume	(V)	of	each	system	component,	and	(uf	–	ui)	is	the	change	in
internal	energy	per	unit	mass	inside	the	volume	(V)	during	the	time	Δt(ufis	the	final	internal	energy	per	unit	mass	inside	the	volume	(V)	at	the	end	of	the	time	step	(Δt),	while	uiis	the	initial	value).Moreover,	the	governing	equations	of	the	mass	flow	rates	of	the	weak	and	strong	refrigerant-absorbent	solutions	(ws	and	ss,	respectively)	for	lithium
bromide-water	are	given	by	Eq.	(2)	[22].ṁss=Xws/Xss−Xws.ṁrṁws=Xss/Xss−Xws.ṁrE2where	Xwsand	Xssare	the	mass	concentrations	for	weak	and	strong	solutions.The	generator	and	evaporator	heat	and	pump	work	are	written	in	Eq.	(3)	[22].QG=ṁrh1+ṁwsh8−mssh7.∆tQE=ṁrh4−h3.∆tWP=mssh6−h5.∆tE3where	Δtis	a	1-h	time-step	interval	and
the	enthalpy	h(1	to	10)	is	based	on	the	thermodynamic	state	shown	in	Figure	3,	according	to	Ref.	Solar	Energy.	Renewable	and	Sustainable	Energy	Reviews.	[48]	under	cold,	humid,	hot,	and	dry	climates	in	Tunisia	and	applied	to	a	building	having	a	volume	of	48	m3.	Programmable	Thermostat	A	programmable	thermostat	also	saves	you	money
because	you’re	not	heating	up	a	home	when	no	one’s	in	so	you’ll	save	money	by	saving	energy.	During	the	entire	cooling	season,	the	proposed	system	in	this	study	provides	10	[44]	and	40	kW	for	cooling	a	typical	house	and	a	small	restaurant,	respectively.	The	synoptic	scheme	presenting	the	main	components	of	the	proposed	cooling	system	is
illustrated	in	Figure	2,	according	to	Ref.	[23],	the	author	modeled	a	building	(having	a	volume	of	60	m3)	equipped	with	an	autonomous	solar	photovoltaic-battery	air	conditioner	in	order	to	satisfy	the	desired	comfort	with	the	minimum	energy	consumption.	Furthermore,	these	plants	and	their	performance	are	closely	linked	to	the	climatic	conditions
(especially	solar	irradiance)	of	the	regions	where	they	are	installed.	This	provides	the	heat	required	to	regenerate	it,	precisely	the	desiccant	dehumidifier.	Energy	Conversion	and	Management.	The	proposed	system	was	modeled	and	controlled	using	TRNSYS	software	in	order	to	improve	its	energy	efficiency.	Pressure	Switch	In	its	most	basic	form	a
pressure	switch	is	a	switch	that	closes	an	electrical	contact	when	the	desired	input	pressure	has	been	reached.	Their	technology	and	components	are	described	in	this	chapter.	For	example,	in	Ref.	The	adults,	the	kids	and	the	family	pets	all	need	warmth	when	it’s	freezing	outside	and	cool	air	when	the	weather’s	boiling	hot	so	a	programmable
thermostat	is	the	best	way	of	regulating	the	temperature	in	the	place.	conventional	air-conditioning	systems:	Review	of	LIMKOKWING	University	Campus,	Cyberjaya,	Malaysia.	MORE	FROM	QUESTIONSANSWERED.NET	Score:	0%	Rank:	Correct	Answer:	PDF	Split	View	Article	contents	Figures	&	tables	Video	Audio	Supplementary	Data	Special	issue
paper	CC0/	Skitterphoto/	Pixabay	Whether	you	live	in	a	mansion	or	a	normal	suburban	home,	the	temperature	is	one	of	the	main	ways	you	make	your	place	comfortable	for	those	who	live	in	it.	For	instance,	liquid	desiccant	dehumidification	solar	systems	are	used	to	supply	fresh	air	in	humid	climate	locations	using	the	calcium	chloride	liquid	and	a	flat-
plate	solar	collector	(having	an	area	of	86.16	m2).	Indeed,	the	heat	is	especially	stored	when	the	solar	irradiance	is	high	and	can	be	after	harnessed	when	the	solar	radiation	becomes	deficient	[50].	It	doesn’t	matter	what	model	you	choose,	from	Amana	air	conditioning	to	Midea	air	conditioning,	as	long	as	it’s	newer	and	requires	less	energy	to	run..Air
conditioning	prices	vary	based	on	the	size	of	your	home	and	how	much	energy	you	need	to	cool	it.	Licensee	IntechOpen.	However,	the	COP	of	the	cooling	system	is	low	(about	0.6)	and	the	indoor	climate	does	not	fulfill	standard	comfort	criteria	for	few	hours	during	the	cooling	season.	2014;86:1134-114614.Balghouthi	M,	Chahbani	MH,	Guizani
A.	Investigation	of	a	solar	cooling	installation	in	Tunisia.	However,	the	COP	of	the	chiller	is	much	low	compared	with	the	electric	one:	0.35	and	2.5,	respectively.	Indeed,	the	energy	stored	in	the	battery	Ebatteryis	determined	using	Eq.	(5)	[23].where	Pcis	the	battery	charging	power,	Pdis	the	battery	discharging	power,	ηcis	the	charge	efficiency,	and
ηdis	the	discharge	efficiency.The	simulation	results	of	the	internal	temperature	and	humidity	were	carried	out	for	different	types	of	buildings	and	climates	using	TRNSYS	software.	Furthermore,	it	allowed	reducing	the	CO2	emission	of	about	3000	kg	during	hot	seasons	and	reaching	an	energy	saving	of	1154	l	of	gasoil.	They	developed	a	computer
code	to	determine	the	optimal	system	configurations	taking	into	account	the	operating	parameters	and	the	climatic	conditions.	Moreover,	the	installation	and	maintenance	costs	of	the	most	solar	AC	systems	are	relatively	high.	In:	Sustainable	solutions	for	energy	and	environment,	EENVIRO	2016;	26-28-10-2016;	Bucharest,	Romania.	You	don’t	have	to
be	a	professional	to	change	the	filter	when	it	has	passed	its	best.	In:	71st	Conference	of	the	Italian	Thermal	Machines	Engineering	Association;	14-16-09-2016;	Italia.	2016;138:06160331.Jafari	A,	Poshtiri	AH.	Passive	solar	cooling	of	single-storey	buildings	by	an	adsorption	chiller	system	combined	with	a	solar	chimney.	If	you	choose	a	system	that’s	too
small,	it	will	run	nonstop	and	run	up	a	large	energy	bill	as	a	result.	Their	benefits	are	meaningful	when	they	interact	with	renewable	energy	technologies,	such	as	solar	collectors	[37,	38].	It	is	constituted	by	a	solar-driven	adsorption	chiller,	a	solar	chimney	(having	12	m2	of	area),	and	a	cooling	channel	(having	24	m2	of	area),	through	which	the	hot	air
is	cooled	and	distributed	in	the	test	room	(having	200	m3	of	volume)	under	hot	and	humid,	and	hot	and	arid	climate.	Journal	of	Clean	Energy	Technologies.	2013;67:374-38613.Balghouthi	M,	Bel	Hadj	Ali	A,	Trabelsi	SE,	Guizani	A.	Optical	and	thermal	evaluations	of	a	medium	temperature	parabolic	trough	solar	collector	used	in	a	cooling	installation.
They	also	can	be	installed	in	all	regions	and	operating	under	all	climatic	conditions.	Turin:	Energy	Procedia;	2016.	Moreover,	the	maintenance	is	frequent	and	also	expensive.	They	also	reduce	moisture	from	the	indoor	air	and	enhance	its	quality	[39,	40,	41].	Moreover,	medium-temperature,	concentrated	solar	thermal	collectors	are	used	in	an	air-
conditioning	system	with	an	auxiliary	heater	(used	to	compensate	for	a	lack	of	energy)	and	a	double-effect	absorption	chiller	[24]	to	cool	a	building.	In	this	investigation,	the	authors	developed	a	model	of	the	air	conditioner	and	the	absorption	cooling	system	of	10	kW,	which	is	constituted	by	solar	collectors	(having	a	surface	of	28	m2)	and	a	900-l	hot
storage	tank,	as	well	as	a	cooling	tower	and	a	thermally	driven	chiller.	This	is	the	subject	of	[32]	in	which	the	authors	proposed	novel	solar	poly-generation	systems,	based	on	both	adsorption	and	absorption	chiller	technologies	fed	by	dish-shaped	concentrating	and	flat	photovoltaic/thermal	collectors	instead	of	conventional	solar	collectors.	After	that,
it	is	deliquesced	in	the	condenser	in	order	to	become	liquid,	which	is	then	expanded	through	an	expansion	valve.	2001;24:220-22930.Zhang	N,	Lior	N,	Han	W.	Performance	study	and	energy	saving	process	analysis	of	hybrid	absorption	compression	refrigeration	cycles.	Check	with	your	state	government	to	see	if	any	rebates	are	offered	to	homeowners
who	upgrade	to	energy	efficient	air	conditioning.	[14].Synoptic	schema	of	the	solar	cooling	system	using	parabolic	collectors.The	analysis	of	the	system	performance	showed	that	the	absorption	chiller	output	could	reach	up	to	about	12	kW.	Also,	its	COP	is	ranged	between	about	0.8	and	0.9	[15].	Applied	Energy.	In	this	investigation,	the	authors
developed	a	dynamic	model	to	simulate	a	solar	cooling	system	equipped	with	a	backup	unit,	a	heat	rejection	unit	(having	a	thermal	capacity	of	35	kW),	and	adsorption	chillers,	which	are	driven	by	solar	collectors	distributed	over	an	area	of	27.52	m2	to	cool	a	flat	building	area	of	130	m2	in	Italy.The	authors	expressed	the	thermal	performance	of	the
solar	collectors	as	[27]:QA=Gη0−1.485Tm−TaG−0.002Tm−Ta2GE6where	Qis	the	power	of	solar	collectors,	Ais	their	area,	Gis	the	intensity	of	the	solar	radiation,	η0	is	the	ratio	of	the	efficiency	measured	at	actual	admitted	irradiance	to	vertical	admitted	irradiance,	Tmis	the	collector	average	temperature,	and	Tais	the	ambient	temperature.The	system
also	cooled	about	1000	l	of	water	that	can	be	used	in	numerous	activities.	Global	Challenges,	Policy	Framework	&	Sustainable	Development	for	Mining	of	Mineral	and	Fossil	Energy	Resources	(GCPF	2015);	17-18-04-2015;	Karnataka,	India.	Sciforum	Electronic	Conference	Series;	201438.Sabek	S,	Ben	Nasr	K,	Chouikh	R,	Allah	Guizani	A.	Analytical
study	of	a	heat	recovery/desiccant	cooling	system	under	Tunisian	climatic	conditions.	2015;106:1387-139546.Zhang	F,	Yin	Y,	Zhang	X.	Performance	analysis	of	a	novel	liquid	desiccant	evaporative	cooling.	International	Journal	of	Refrigeration.	In	addition,	the	COP	system	is	1.4,	which	reveals	the	system	efficiency.On	the	other	hand,	the	investigation
[25]	couples	the	solar	energy	to	a	traditional	vapor	compression	air	conditioner	to	perform	a	new	hybrid	solar-driven	AC	system.	Thankfully	the	HVAC	control	module	can	be	changed	with	or	without	the	help	of	a	professional.	For	instance,	in	Saudi	Arabia,	the	investigation	[22]	focused	on	optimizing	the	performance	of	a	solar-powered	LiBr-water
absorption	AC	system.	The	coupling	is	ensured	by	a	water	storage	tank	and	a	heating	coil	inserted	in	the	return	air	stream	of	the	desiccant	system	[48].The	authors	expressed	the	thermal	balance	for	the	absorber	as	follows	[48]:ρabsδabsCabsdTabsdt=Gτabsαabs+hrabs_tc(Ttc−Tabs)+hconva−abs(Ta−Tabs)																								+
(Sabs−tubeSabs)hcondabs−tub(Ttube−Tabs)+(Sabs−insulationSabs)hcondabs−insulation(Tinsulation−Tabs)																								+λabsδabs(∂2Tabs∂x2+∂2Tabs∂y2)E9where	‘abs’	refers	to	absorber,	ρis	the	intrinsic	average	density,	σis	the	thickness,	Cis	the	specific	heat,	Gis	the	solar	global	radiation,	τis	the	transmission	coefficient,		is	the	absorption
coefficient,	hr.is	the	radiation	heat	transfer	coefficient,	Ttcis	the	temperature	of	the	transparent	cover,	Tais	the	air	temperature,	Sis	the	surface	area,	and	λis	the	conductivity.hcondabs−tube=1δabsλabs+δtubeλtube:conductive	heat	transfer	coefficient	between	absorber	plate	and
tubehcondabs−insulation=1δabsλabs+δinsulationλinsulation:conductive	heat	transfer	coefficient	between	absorber	plate	and	insulationhconva−abs=Nuaλaδa:the	convective	heat	transfer	coefficient	betweenairgapand	the	absorberFor	the	tube,	the	thermal	balance	is	written	as
[48]:ρtubeStubeCtubedTtubedt=Scabs−tubehcondabs−tubTabs−Ttube+Ptubehconvtube−insulationTinsulation−Ttube   +Sctube−insulationhcondtub−insulationTinsulation−Ttube+λtubeStube∂2Ttube∂y2E10where	Pis	the	perimeter.hconva−abs=NutubeλfDh,tube:the	convective	heat	transfer	coefficient	between	tube	and	circulating
fluidwaterhcondtube−insulation=1δtubeλtube+δinsulationλinsulation:conductive	heat	transfer	coefficient	between	tube	and	insulationThe	value	of	the	Nusselt	number	Nutubedepends	on	the	Reynolds	number	Reas	follows	[48]:Re2300⇒Nutube=0.023Re0.8Pr0.4The	numerical	values	of	the	temperature	and	humidity	show	that	the	desired	comfort	is
reached	by	the	three	proposed	models	under	different	climatic	conditions.Table	1	summarizes	the	design	values	and	the	effectiveness	of	the	three	technologies	of	solar	AC	systems	investigated	in	the	present	chapter.Solar	air-conditioning	systemsAbsorption	systems	[3,	4,	5,	6,	7,	8,	9,	10,	11,	12,	13,	14,	15,	16,	17,	18,	19,	20,	21,	22,	23,	24,
25]Adsorption	systems	[26,	27,	28,	29,	30,	31,	32]Desiccant	systems	[33,	34,	35,	36,	37,	38,	39,	40,	41,	42,	43,	44,	45,	46,	47,	48]Design	valuesSmall	storage	watervolume:minimum	0.8	m3Collector	area:14–96	m2Building	volume	(or	surface):	up	to	150	m2Small	storage	water	volume:up	to	2	m3Collector	area:1–20	m2Building	volume	(or	surface):
minimum	130	m2,	up	to	330	m3Small	storage	water	volume:up	to	2	m3Collector	area:2–80	m2Building	volume	(or	surface):	minimum	48	m3Design	optimizationInsulating	the	walls	and	cooling	the	roof	of	the	building.Using	parabolic	and	concentrated	thermal	collectors.Combining	solar	energy	and	biomass.Small	size	of	collectors	and	tanksAdding
batteriesUsing	low-temperature	heat	source.Using	sustainable	adsorption	chillers.Using	tubular	solar	double-glazed	collector/adsorber.Using	dehumidifier	to	reduce	moisture	from	the	cooled	air.Using	multi-population	genetic	algorithm	to	optimize	the	system	parameters.Using	a	natural	gas	boiler	to	regenerate	thermal	energy.Cooling	capacityFrom	5
to	16.5	kWAbout	16	kWAbout	40	kWEffectivenessCOPFrom	0.3	to	0.75	and	sometimes	up	to	1.4From	0.2	to	0.7From	0.41	to	0.5Environmental	benefitsReduction	of	the	energy	consumption	up	to	80%	(especially	during	the	summer).Reduction	of	the	CO2	emissions	up	to	95%	(up	to	3000	kg).Energy	saving:	up	to	28.3	MWh.Up	to	50%.Reduction	of	the
energy	consumption	up	to	52%.Reduction	of	the	CO2	emissions	up	to	49.8%.Design	values	and	effectiveness	of	absorption,	adsorption,	and	desiccant	solar	AC	systems.AdvertisementFrom	research	studies	reviewed	in	this	chapter,	we	conclude	that	whatever	the	technology,	solar	AC	systems	have	many	environmental	benefits	compared	with	those	that
are	driven	by	conventional	vapor	compression	cycles.	Renewable	and	Sustainable	Energy	Reviews	Forthcoming.	This	comparative	study	is	illustrated	in	the	following	Table	2.Solar	air-conditioning	systemsConventional	air-conditioning	systemsDesigns	of	installationsComplex	installations	and	new	components	are	added	to	them	according	to	the
technology	adopted	(solar	collectors,	boiler,	absorber,	adsorber,	generator,	desiccant	bed,	rotary	wheel	and	so	on).Simple	installations	based	on	the	vapor	compression	cyclesCostsMaintenance	is	frequent	and	expensive,	especially	for	the	desiccant	AC	systems.- 924	€/m2	of	the	solar	collector	(for	solar	absorption	AC	systems).- Up	to	$	29.022	that
can	be	paid	back	after	13	years	(for	solar	adsorption	AC	systems).- Gas	price	up	to	0.5638	$/kg	can	be	paid	after	11–17	years	(for	solar	desiccant	AC	systems).Low	costsEffectivenessCOPLow	COP	(according	to	the	technology	of	the	solar	AC	system)High	COPEnvironmental	benefitsUse	lower	temperature	heat	sourceContinuous	operation	of	the	solar
AC	systemsDriven	by	an	exhausted	clean	energy	resource	(solar)Reduce	the	CO2	emissions	into	the	atmosphereCan	be	installed	in	regions	where	the	electricity	is	unavailable	(desert,	etc.)Reduce	the	energy	consumptionUse	harmful	refrigerantsDepend	on	a	supply	of	electricityDriven	by	a	vapor	compression	cycleContribute	to	the	global
warmingImpact	on	ozone	depletionHigh	energy	consumptionAdvantages	and	disadvantages	of	solar	AC	systems	compared	with	conventional	AC	ones.AdvertisementThe	solar	AC	systems	reported	in	this	chapter	present	an	interesting	worldwide	solution	to	reduce	the	harmful	effects	(high	energy	consumption	and	pollution)	of	traditional	AC	systems.
2017;177:121-12834.Sahlot	M,	Riffat	S.	Desiccant	cooling	systems:	A	review.	The	solar	collectors	are	coupled	to	the	desiccant	system	(it	consists	of	a	desiccant	dehumidifier,	an	air–air	heat	exchanger,	a	water-air	heat	exchanger,	and	a	humidifier).	The	costs	of	the	installation	powered	by	natural	gas	can	be	paid	back	after	11	years	if	the	gas	price	is
0.5638	$/kg	[43].	Separation	and	Purification	Technology.	The	system	has	an	annual	average	efficiency	of	40%	and	a	peak	efficiency	of	58%	[18].	MORE	FROM	LIFE123.COM	The	chapter	presents	the	recent	studies	focusing	on	optimizing	the	efficiency	of	air-conditioning	(AC)	systems	using	solar	energy.	This	type	of	solar	air-conditioning	plants	was
reviewed	in	Ref.	For	this	purpose,	several	advanced	AC	plants	(absorption,	adsorption,	and	desiccant)	are	designed.	On	the	other	hand,	the	solar	air-conditioning	can	effectively	mitigate	peak	load	pressures	occurred	with	the	use	of	conventional	air	conditioners,	thanks	to	the	heat	storage	process.	Or	maybe	you’ve	always	enjoyed	the	cool	comfort	of
air	conditioning,	but	your	current	system	conked	out.	A	new	water/air-conditioning	system	for	buildings	is	presented	in	Ref.	The	results	obtained	showed	that	the	solar	system	with	a	thermal	COP	equal	to	0.73	can	satisfy	the	required	conditioned	air	of	a	house	having	a	surface	of	120	m2	[20].	2016;65:57-8037.Angrisani	G,	Roselli	C,	Sasso	M,	Tariello
F.	Selection	of	solar	collectors	technology	and	surface	for	a	desiccant	cooling	system	based	on	energy,	environmental	and	economic	analysis.	2012;98:138-14815.Beccali	M,	Cellura	M,	Longo	S,	Guarino	F.	Solar	heating	and	cooling	systems	versus	conventional	systems	assisted	by	photovoltaic:	Application	of	a	simplified	LCA	tool.	Spare	Parts
Replacement	parts	like	filters	can	be	bought	from	heating	and	cooling	contractors	or	through	major	retails	stores.	The	systems	are	applied	to	buildings	(office	and	residential	spaces)	located	in	different	climatic	European	regions.	A	comparison	between	solar	AC	systems	and	traditional	AC	systems	at	the	level	of	the	designs,	costs,	and	effectiveness	is
made	at	the	end	of	the	chapter.solar	energyair-conditioning	systemsenergy	savingsabsorption	systemsdesiccant	systemsadsorption	systemsIn	recent	years,	the	demand	for	comfort	has	been	accentuated	due	to	the	earth’s	changing	climate.	2016;97:697-70818.Greenaway	T,	Kohlenbach	P.	Assessment	of	potential	energy	and	greenhouse	gas	savings	in
the	Commercial	Building	Sector	by	using	solar	energy	for	air-conditioning	purposes.	In	terms	of	COP,	the	thermal	COP	of	a	solar	AC	system	is	generally	lower	than	those	of	a	conventional	AC	system	without	decreasing	the	solar	system	performance.	2016;138:03100940.Alizadeh	S.	A	feasibility	study	of	using	solar	liquid-desiccant	air	conditioner	in
Queensland,	Australia.	2018;81:1112-114633.Duong	HC,	Hai	FI,	Al-Jubainawi	A,	Ma	Z,	He	T,	Nghiem	LD.	Liquid	desiccant	lithium	chloride	regeneration	by	membrane	distillation	for	air	conditioning.	This	chapter	is	distributed	under	the	terms	of	the	Creative	Commons	Attribution	3.0	License,	which	permits	unrestricted	use,	distribution,	and
reproduction	in	any	medium,	provided	the	original	work	is	properly	cited.	This	allowed	decreasing	the	room	temperature	by	26.8%.	International	Journal	of	Low-Carbon	Technologies.	The	filter	traps	mineral	pollutants	that	are	found	in	water	so	they’re	prevented	from	entering	the	home.	As	a	result,	an	increasing	interest	has	been	concentrated	on	the
design	of	modern	sustainable	AC	systems	powered	by	renewables,	especially	the	solar	energy	that	is	a	universally	inexhaustible	natural	and	clean	resource	[1].	However,	the	solar	COP	is	too	low	(about	0.21).Synoptic	schema	of	the	adsorption	solar	cooling	system.In	the	investigation	[29],	a	reduction	of	the	energy	consumption	of	about	50%	was
achieved,	especially	in	hot	and	wet	climates	due	to	the	use	of	solar	energy	for	the	production	of	cold.	2017;180:715-72419.Djelloul	A,	Draoui	B,	Moummi	N.	Simulation	of	a	solar	driven	air	conditioning	system	for	house	in	dry	and	hot	climate	of	Algeria.	Hence,	it	can	offer	a	reduction	of	the	consumption,	the	demand,	and	the	costs	of	energy,	without
decreasing	the	desired	comfort.	Building	and	Environment.	Nonetheless,	they	have	a	low	coefficient	of	performance	(COP)	(between	about	0.3	and	0.75	according	to	the	cooling	capacity)	compared	with	the	electrical	vapor	compression	AC	systems	that	their	COP	can	reach	up	to	3	[7].The	operating	principle	of	a	solar	air-conditioning	system	is
illustrated	in	Figure	1.Absorption	solar	air-conditioning	system.Several	research	studies	around	the	world	aimed	to	design	various	modern	solar-powered	plants	with	energy	storage.	[24].General	scheme	of	the	components	constituting	the	solar	AC	system.For	a	collector	area	of	2.4	m2/kW	of	cooling	capacity	and	a	storage	tank	volume	of	40	L/m2,	the
simulation	results	using	TRNSYS	software	show	that	the	system	is	able	to	cover	50%	of	the	load	needs	of	the	building	[24].	They	can	reach	up	to	$	29.000	and	be	paid	back	after	at	least	9	years.	pp.	320-32536.Kojok	F,	Fardoun	F,	Younes	R,	Outbib	R.	Hybrid	cooling	systems:	A	review	and	an	optimized	selection	scheme.	It	uses	an	absorber	and	a
generator	instead	of	the	compressor.	An	energy	saving	of	up	to	50%	can	be	obtained	[17].	Another	adsorption	cooling	system	using	a	tubular	solar	1-m2	double-glazed	collector/adsorber	was	designed,	as	shown	in	Figure	5,	according	to	Ref.	The	liquid	desiccant	system	is	characterized	by	a	self-cycle	solution	at	dehumidification.	2013;15:31-
3920.Siddiqui	MU,	Said	SAM.	A	review	of	solar	powered	absorption	systems.	Nonetheless,	the	installation	costs	are	higher	(about	924	€/m2	of	the	solar	collector),	especially	for	large	areas	[17].	If	you	know	the	type	of	system	you	need,	you	can	find	a	variety	of	options	at	different	price	points.	In:	Sustainable	solutions	for	energy	and	environment,
EENVIRO-YRC	2015;	18-20-11-2015;	2015.	For	instance,	in	the	United	States,	air	conditioners	use	about	6%	of	the	entire	electricity	produced,	at	an	annual	cost	of	about	$	29	billion	to	homeowners.	All	these	benefits	make	solar	AC	systems	attractive	and	extensively	integrated	into	modern	buildings.	Hence,	we	can	reach	a	long-term	sustainability.	It
also	discusses	the	energy	intake	of	the	solar	energy	use	in	air-conditioning,	especially	in	rural	regions	where	the	electricity	shortage	is	frequent,	as	well	as	the	reduction	of	the	energy	costs	and	the	pollution	rate.	The	main	components	of	the	proposed	AC	system	are	shown	in	Figure	4,	according	to	Ref.	2017;190:1159-117325.Ha	QP,	Vakiloroaya
V.	Modeling	and	optimal	control	of	an	energy-efficient	hybrid	solar	air	conditioning	system.	2013;20:103-11817.Drosou	V,	Kosmopoulos	P,	Papadopoulos	A.	Solar	cooling	system	using	concentrating	collectors	for	office	buildings:	A	case	study	for	Greece.	The	authors	used	a	fixed	solid	desiccant	bed	in	place	of	a	rotary	desiccant	wheel.	[16]	and
performed	in	the	investigation	[17]	for	cooling	and	heating	office	buildings	in	Greece.	Thereby,	absorption	systems	contribute	to	reducing	the	greenhouse	gas	emissions	to	the	atmosphere	and	the	energy	costs.	Water	circulates	into	the	tubes	in	order	to	be	heated.	Journal:	Courrier	de	Savoir.	They	can	be	paid	back	after	about	13	years.	Some	solar	AC
systems	are	also	equipped	with	chilled	or	hot	water	tanks,	which	can	be	used	in	various	activities	(household,	agricultural,	and	so	on).	The	system	can	decrease	the	air	temperature	of	the	cooled	space	to	17.9°C.	Nonetheless,	the	obtained	thermal	COP	is	low	(0.5)	for	the	design	conditions	[46].	Reference	18	reports	the	performance	statistics	of	a	solar
AC	system	constituted	by	thermal	parabolic	collectors	(having	an	area	of	588	m2)	and	a	double-effect	absorption	chiller.	Watch	Your	Energy	Bill	Go	DownIt’s	expensive	to	purchase	a	new	system	and	have	it	installed,	but	take	comfort	in	knowing	your	energy	bill	will	go	down.	It	consists	of	a	biomass	gasification	subsystem,	solar	evacuated	collector
(having	an	area	of	96	m2	for	an	800	W/m2	solar	irradiance),	internal	combustion	engine,	and	dual-source	powered	mixed-effect	absorption	water	chiller.	It	also	allows	chilling	water	contained	in	a	storage	tank	of	23.000	l	that	is	used	as	a	buffer	tank.	The	conditioned	supply	air	temperature	Tsand	the	humidity	ratio	HRsare	computed	using	Eq.	(4)
[23].Ts=Tb−QsṁcpHRs=HRb−Qt−Qs/ṁhfgE4where	Qsand	Qtare,	respectively,	the	sensible	and	total	cooling	power,	hfgis	the	heat	of	vaporization	of	water,	Tbis	the	building	air	temperature	(it	must	be	higher	than	25°C	to	activate	the	air-conditioning	process),	and	ṁis	the	supply	air	flow	rate	(0.275	kg/s)	[23].Thanks	to	the	presence	of	the	battery,
the	system	can	be	used	during	peak	times	to	provide	the	energy	required.	Energy	and	Buildings.	Therefore,	these	systems	also	reduced	the	pollution	rate	up	to	95%	(about	3000	kg	of	CO2),	especially	the	absorption	systems.	2017;135:176-18624.Li	Q,	Zheng	C,	Shirazi	A,	Mousa	OB,	Moscia	F,	Scott	JA,	Taylor	RA.	Design	and	analysis	of	a	medium-
temperature,	concentrated	solar	thermal	collector	for	air-conditioning	applications.	These	systems	allow	converting	the	solar	thermal	energy	(in	the	form	of	heat)	into	conditioned	air	and	sometimes	chilling	storage	water.	Journal	of	Cleaner	Production.	At	steady-state	conditions,	the	compressor	power	consumption	was	decreased	from	1.45	to
1.24	kW,	which	is	traduced	by	a	global	energy	saving	of	about	14	and	7.1%	for	only	the	compressor.	Therefore,	the	use	of	air-conditioning	systems	is	increased,	which	leads	to	higher	costs	and	consumption	of	energy.	2016;92:246-2609.Porumb	R,	Porumb	B,	Bălan	M.	Baseline	evaluation	of	potential	to	use	solar	radiation	in	air	conditioning
applications.	Furthermore,	the	electric	energy	consumed	by	the	system	is	37%	less	than	that	consumed	by	a	split	inverter	air	conditioner	having	the	same	cooling	power	[31].Absorption	and	adsorption	technologies	can	be	combined	in	the	same	AC	system	in	order	to	further	improve	its	performance.	Procedia	Engineering.	It	allows	reducing	their
latent	heat	load	and	then	enhancing	their	efficiency	[42,	43].	Hence,	solar	AC	systems	present	an	interesting	solution	to	inhibit	the	harmful	effects	on	the	environment.	Moreover,	another	study	analyzed	the	energy	performance	of	a	solar	air-conditioning	office	building	that	maximum	monthly	consumes	about	380	kWh	[12].	In	fact,	the	system	allowed
an	energy	saving	of	about	57%,	a	reduction	of	the	carbon	emission	ratio	of	about	95%,	and	providing	about	200	kW	of	cooling	power.	Applied	Thermal	Engineering.	This	normally	runs	anywhere	from	$4,000	to	$6,000.	It	consists	of	a	water-lithium	bromide	absorption	chiller	having	a	capacity	of	11	kW,	a	flat-plate	solar	collector	having	an	area	of
30	m2,	and	a	hot	water	storage	tank	having	a	volume	of	0.8	m3.	Journal	of	Creative	Sustainable	Architecture	&	Built	Environment.	It	is	equipped	with	a	flat-plate	collector	and	storage	tanks	of	cold	and	refrigerant,	which	ensure	a	continuous	operation	of	24	h/7	days.	If	not,	it	needs	replacing.	Disconnect	the	furnace	pressure	switch	from	their
terminals	and	then	attach	the	multimeter.	Journal	of	Solar	Energy	Engineering.	Bucharest,	Romania:	Energy	Procedia;	2016.	2015;49:192-2102.Ilie	A,	Dumitrescu	R,	Girip	A,	Cublesan	V.	Study	on	technical	and	economical	solutions	for	improving	air	conditioning	efficiency	in	building	sector.	Read	on	to	learn	more	about	the	cost	associated	with
installing	an	air	conditioning	system.Size	Is	Everything	When	it	Comes	to	Air	Conditioning	Before	you	head	out	to	find	a	new	air	conditioner,	think	about	your	home	and	what	size	you	need	to	effectively	cool	it.	It	consists	of	insulating	the	walls	and	cooling	the	roof.	You	should	also	consider	if	a	warranty	would	make	sense	as	taking	one	out	could	save
you	money	in	the	long	run.	The	solar	flat-plate	collectors	(having	an	area	of	2	m2)	consist	mainly	of	a	transparent	cover,	a	plate	absorber,	tubes	fixed	and	set	under	the	absorber	plate,	and	insulation	on	the	back	side	of	them.	Furthermore,	a	solar	desiccant	cooling	unit	equipped	with	evacuated	solar	collectors	(having	16	m2	of	area),	in	which	the
regeneration	thermal	energy	is	supplied	by	a	natural	gas	boiler,	and	with	a	conventional	air-handling	device	is	enough	to	obtain	a	reduction	of	primary	energy	consumption	and	CO2	emissions	of	50.2%	and	49.8%,	respectively.	Nonetheless,	their	design	is	complex	and	some	parameters,	like	the	heat	rejection,	are	not	easy	to	be	determined	using
classical	tools	[27].	2017;141:662-68232.Buonomano	A,	Calise	F,	Palombo	A.	Solar	heating	and	cooling	systems	by	absorption	and	adsorption	chillers	driven	by	stationary	and	concentrating	photovoltaic/thermal	solar	collectors:	Modelling	and	simulation.	2017;74:662-68149.Gugulothu	R,	Somanchi	NS,	Banoth	HB,	Banothu	K.	A	review	on	solar
powered	air	conditioning	system.	In	addition,	this	kind	of	system	(having	1	m2	of	dehumidifier	area	and	80	m2	of	solar	collector	area)	has	been	tested	under	hot	and	dry	climate	conditions,	and	a	Multi-Population	Genetic	Algorithm	(MPGA)	is	developed	to	optimize	the	system	parameters	to	reach	a	maximum	energy	saving	and	a	minimum	payback
period.	In	addition,	the	system	has	the	advantage	of	using	lower	temperature	heat	source	compared	with	a	conventional	AC	system.	However,	the	COP	of	the	desiccant	unit	is	too	low	(0.41	for	the	house	and	0.45	for	the	restaurant).	The	annual	average	COP	of	the	absorption	chiller,	which	is	a	water-cooled	double-effect	chiller,	can	reach	1.1.
Nonetheless,	its	costs	are	very	high	and	reach	up	to	$	680.000	that	can	be	paid	after	about	21	years	[18].In	Algeria,	the	solar	energy	was	also	harnessed	to	cool	houses	in	hot	climates	[19].	International	Journal	of	Enhanced	Research	in	Science,	Technology	&	Engineering.	You’ll	find	pressure	switches	in	everything	from	refrigerators	to	air
conditioning	units.	2016;124:566-57722.El-Shaarawi	MAI,	Al-Ugla	AA.	Unsteady	analysis	for	solar-powered	hybrid	storage	LiBr-water	absorption	air-conditioning.	The	absorption	technology	is	the	most	used	in	air-conditioning	[4,	5,	6].	Thus,	the	required	mass	storage	will	be	reduced	and	the	COP	will	be	enhanced.In	the	same	context,	many	related
studies	were	carried	out	in	Australia.	On	the	other	hand,	40%	of	energy	consumption	and	36%	of	CO2	emissions	in	the	EU	are	caused	by	buildings,	according	to	United	Nations	Environment	Programme	(UNEP).	You	can	check	yours	with	a	multimeter.	Finally,	the	refrigerant	is	transferred	to	the	absorber	and	a	new	cycle	is	beginning.	The	system
increased	the	solar	fraction	of	30%	[23].	p.	442-45110.Balghouthi	M,	Trabelsi	SE,	Ben	Amara	M,	Bel	Hadj	A,	Guizani	AA.	Potential	of	concentrating	solar	power	(CSP)	technology	in	Tunisia.	The	chilled	refrigerant	causes	the	cooling	effect	in	the	evaporator.	[22].Thermodynamic	state	of	the	LiBr-H2O	absorption	system.For	a	collector	area	of	48	m2,	a
hot	storage	mass	of	1500	kg,	and	a	constant	load,	the	simulation	results	using	Engineering	Equation	Solver	(EES)	software	indicated	that	the	COP	of	the	system	is	about	0.85.	Sometimes	this	control	unit	fails	so	the	temperatures	programmed	into	the	thermostat	are	different	to	those	experienced	in	the	home.	Automation	in	Construction.	We	find
single-stage	or	double-stage	absorption	systems	with	and	without	crystallization	[4].	absorption	chiller-based	systems.	Prices	range	anywhere	from	$500	to	$4,000,	depending	on	the	size	of	your	home	and	the	air	conditioner	needed.	2016;156:92-10016.Cabrera	FJ,	Fernandez-Garcia	A,	Silva	RMP,	Perez-Garcia	M.	Use	of	parabolic	trough	solar
collectors	for	solar	refrigeration	and	air-conditioning	applications.	The	oil	or	gas	burner	should	turn	on	and	then	the	fan	limit	control	should	turn	the	burner	off	again.	Indeed,	an	energy	saving	of	about	28.3	MWh	could	be	reached	during	August	[28].	In	fact,	they	use	natural	refrigerants	such	as	the	water	[27]	and	can	be	driven	by	a	low-temperature
heat	source	[28].Several	studies	have	been	focused	on	the	design	of	solar	adsorption	AC	systems.	[31].	[45].Multi-population	genetic	algorithm	(MPGA)	to	optimize	the	desiccant	AC	system.In	fact,	38%	of	electricity	saving	and	a	payback	period	of	14	years	are	achieved	[45].	2016;5:63-727.Aman	J,	Ting	DSK,	Henshaw	P.	Residential	solar	air
conditioning:	Energy	and	exergy	analyses	of	an	ammonia-water.	Consider	What	Type	of	Contractor	You	Need	When	it	comes	to	finding	someone	to	install	your	system,	you	want	to	look	for	a	contractor	who	is	an	expert	in	air	conditioning.	Regardless	of	the	reason,	you	need	a	new	air	conditioning	system,	and	you’re	concerned	about	the	price	tag.Air
conditioning	for	homes	provides	refreshing	relief	in	warm	months.	In	fact,	about	$	1085	and	3942.45	kWh	of	electric	energy	are	saved	per	year.	At	the	level	of	the	size	of	system	components	(collector	and	tanks),	they	become	smaller	in	summer	that	the	solar	intensity	is	high.	They	are	made	of	copper.	2015;106:31-4029.Henning	HM,	Erpenbeck	T,
Hindenburg	C,	Santamaria	IS.	The	potential	of	solar	energy	use	in	desiccant	cooling	cycles.	pp.	361-36750.Hao	EKJ,	Ghaffarian	Hoseini	A.	Solar	vs.	Elsevier;	2015.	2015;42:93-11521.Wang	J,	Yang	Y.	Energy,	exergy	and	environmental	analysis	of	a	hybrid	combined	cooling	heating	and	power	system	utilizing	biomass	and	solar	energy.	2016;139:266-
27727.Vasta	S,	Palomba	V,	Frazzica	A,	Di	Bella	G,	Freni	A.	Techno-economic	analysis	of	solar	cooling	systems	for	residential	buildings	in	Italy.	2003;125:129-13143.Ghaddar	N,	Ghali	K,	Najm	A.	Use	of	desiccant	dehumidification	to	improve	energy	utilization	in	air	conditioning	in	Beirut.	This	is	a	piece	of	technology	that’s	been	around	a	while	but	they
fail	from	time	to	time	so	will	need	replacing.	In	addition,	the	COP	of	the	system	is	high	(1.1)	[21].Furthermore,	the	high	ambient	temperatures	in	Gulf	countries	cause	a	ceaseless	demand	for	cooling,	which	allows	achieving	a	significant	scientific	development	in	the	solar	AC	field.	This	sensible	approach	should	be	adopted	if	your	heating	system	uses
gas	as	you	could	cause	a	major	issue	such	as	a	gas	leak	that	would	do	damage	to	your	home	and	those	within	it.	This	helps	to	inhibit	the	growth	of	algae,	bacteria,	fungus	and	mold,	which	can	have	an	adverse	effect	on	people’s	health	causing	irritation	to	skin,	the	eyes	or	the	throat.	It	is	characterized	by	lower	thermal	losses,	high	efficiency,	and	a
small	collecting	surface	of	about	14	m2.	Likewise,	an	energy	saving	achieved	by	the	condenser	fan	is	about	2.6%	[25],	which	allows	increasing	the	COP.	Hence,	the	authors	reported	that	the	system	is	able	to	satisfy	efficiently	the	cooling	requirements.AdvertisementThese	systems	have	long-term	environmental	benefits	and	significant	energy	efficiency
like	the	absorption	AC	systems	[26].	Nonetheless,	the	design	of	these	systems,	especially	adsorption	and	desiccant	AC	systems,	is	complex.1.Suman	S,	Khan	MK,	Pathak	M.	Performance	enhancement	of	solar	collectors—A	review.	It	is	shown	in	Figure	6	according	to	Ref.	Ensure	your	contractor	is	certified	by	the	EPA	before	hiring	him	or	her.
2015;49:262-27026.Islam	MP,	Morimoto	T.	Thermodynamic	performances	of	a	solar	driven	adsorption	system.	The	authors	used	a	traditional	cooling	system	with	a	dehydrating	cooling	cycle	that	can	be	adapted	to	the	fixed	solar	cells	to	air-condition	a	housing	volume	of	330	m3	using	20	m2	flat-plate	collector	and	2	m3	hot	water	tank	[30],	which	can
be	employed	in	household	activities.	This	is	another	part	that	can	be	replaced	without	too	much	difficulty	but	you’ll	need	to	have	tools	to	disconnect	the	fan	motor	circuit.	A	liquid	desiccant	solar	system	is	combined	with	two	evaporative	coolers	(a	regenerative	indirect	evaporative	cooler	and	a	direct	evaporative	cooler	with	an	adjustable	bypass	flow)
[46].	In	fact,	research	studies	revealed	that	absorption,	adsorption,	and	desiccant	systems	allowed	saving	energy	up	to	80,	50,	and	52%,	respectively,	thanks	to	the	optimization	of	their	designs	at	the	level	of	using	environmentally	unfriendly	refrigerants,	investing	in	the	free	and	clean	solar	energy	to	power	them,	as	well	as	at	the	level	of	the	choice	of
the	components	that	comprise	them.	2017:537-5443.Todorovic	MS,	Kim	JT.	In	search	for	sustainable	globally	cost-effective	energy	efficient	building	solar	system—Heat	recovery	assisted	building	integrated	PV	powered	heat	pump	for	air-conditioning,	water	heating	and	water	saving.	2012;2:23-32Submitted:	April	12th,	2017Reviewed:	November	3rd,
2017Published:	December	20th,	2017©	2017	The	Author(s).	For	instance,	Mediterranean	countries	are	characterized	by	a	hot	climate,	which	encourages	the	use	of	solar	air-conditioning	systems	[5].	2003;27:1317-133844.Qasem	NAA,	El-Shaarawi	MAI.	Improving	ice	productivity	and	performance	for	an	activated	carbon/methanol	solar	adsorption	ice-
maker.	It	is	constituted	of	three	main	parts	(a	vapor	compression	system,	a	solar	vacuum	collector,	and	a	solar	storage	tank).	CC0/ElasticComputeFarm/Pixabay	Are	you	tired	of	sweating	it	out	in	the	heat	when	summer	arrives?	In	fact,	the	refrigerant	is	first	absorbed	in	an	absorbing	material	and	then	pressurized	in	the	absorbed	liquid	phase.	They	are
computed	using	Eq.	(7)	[27].COPchiller=QevQs+QheaterCOPelectric=QevEel,totE7where	Qevis	the	evaporation	energy	representing	the	useful	effect	of	the	chiller,	Qsis	the	energy	supplied	by	the	solar	collectors,	Qheateris	the	energy	supplied	by	the	backup	unit,	and	Eel,totis	the	total	electric	consumption	of	all	the	system	components.The	ratio
between	the	energy	supplied	by	the	thermal	collectors	and	the	total	energy	required	by	the	complete	system,	called	solar	fraction,	is	given	by	Eq.	(8)	[27].In	addition,	the	installation	costs	are	very	high,	about	$	29.022.	Therefore,	no	electrical	power	is	needed	to	pressurize	the	refrigerant	(water	or	ammonia)	[7].	Renewable	Energy.	This	fact	ensures
the	continuous	operation	of	the	solar	AC	systems.	2017;144:556-56823.Goldsworthy	MJ.	Building	thermal	design	for	solar	photovoltaic	air-conditioning	in	Australian	climates.	Although	you	should	expect	to	spend	a	minimum	of	$4,000	to	$10,000	or	more	for	larger	homes,	you	can	save	money	with	rebates	and	lower	energy	consumption.	In	addition,
their	use	is	remarkably	suitable	in	rural	regions	where	the	electricity	is	not	available	or	its	shortage	is	frequent.	If	you	buy	one	with	a	digital	display,	you’ll	find	operating	the	device	pretty	easy	as	it’ll	make	the	desired	temperature	easy	to	set.	2006;128:77-8242.Mago	P,	Goswami	DY.	A	study	of	the	performance	of	a	hybrid	liquid	desiccant	cooling
system	using	lithium	chloride.	However,	their	coefficient	of	performance	is	lower	than	1	in	most	cases	compared	with	the	traditional	AC	systems	that	their	coefficient	can	reach	the	value	3.	They	are	outstandingly	used	in	residential	and	other	sectors	(offices,	hotels,	restaurants,	storage	warehouses,	schools,	hospitals,	etc.)	[2],	what	makes	them
classified	among	the	most	energy	consumers.The	present	chapter	reviews	recent	studies	focusing	on	three	technologies	of	solar	AC	systems:	absorption,	adsorption,	and	desiccant	systems.AdvertisementThe	harmful	effects	of	conventional	AC	systems	(use	of	environmentally	unfriendly	refrigerants;	CO2	emission)	and	their	high	primary	energy
consumption	lead	scientists	to	invest	in	clean	energy	resources,	especially	the	solar	energy	[3].	A	programmable	thermostat	does	that	for	you.	Some	States	Offer	Tax	Breaks	for	Energy	Efficient	Air	Conditioners	Rebates	offer	value	no	matter	how	small	they	are.	2008;43:1459-147012.Soussi	M,	Balghouthi	M,	Guizani	A.	Energy	performance	analysis	of
a	solar-cooled	building	in	Tunisia:	Passive	strategies	impact	and	improvement	techniques.	pp.	288-29648.Zouaoui	A,	Zili-Ghedira	L,	Ben	Nasrallah	S.	Solid	desiccant	solar	air	conditioning	unit	in	Tunisia:	Numerical	study.	Hence,	it	allows	reaching	an	energy	saving	of	46	and	80%	in	winter	and	summer,	respectively,	as	well	as,	reducing	the	cooling	load
from	14.09	to	8.68	kW.	In	the	same	framework,	the	studies	[13,	14]	aimed	to	improve	the	efficiency	of	a	solar	installation	equipped	with	parabolic	solar	collectors	(having	an	area	of	39	m2),	an	absorption	chiller	associated	with	a	cooling	tower,	a	backup	heater,	two	tanks	for	storage	and	drain-back	storage,	and	a	set	of	fan	coils	installed	in	the	building
to	be	cooled	[14].	2008;130:02100541.Yong	L,	Sumathy	K,	Dai	YJ,	Zhong	JH,	Wang	RZ.	Experimental	study	on	a	hybrid	desiccant	dehumidification	and	air	conditioning	system.	2016;56:1227-124811.Balghouthi	M,	Chahbani	MH,	Guizani	A.	Feasibility	of	solar	absorption	air	conditioning	in	Tunisia.	2013;135:02100228.Hadj	Ammar	MA,	Benhaoua	B,
Balghouthi	M.	Simulation	of	tubular	adsorber	for	adsorption	refrigeration	system	powered	by	solar	energy	in	sub-Sahara	region	of	Algeria.	The	study	[21]	proposed	a	very	efficient	hybrid	combined	cooling,	heating,	and	power	system	driven	by	solar	energy	and	biomass	applied	to	a	building	with	a	100-kW	electricity	load.	If	you’re	going	for	a	newer
model,	such	as	a	Sanyo	air	conditioning	unit,	the	company	may	offer	a	rebate	as	well.	Because	newer	units	operate	more	efficiently	and	use	less	power,	you	won’t	need	to	run	the	air	conditioner	as	long.	The	single-stage	systems	are	equipped	with	two	heat	exchangers	and	two	or	three	storage	tanks.	You’ll	want	different	temperatures	when	you’re	at
home	and	when	you’re	at	work,	and	you’ll	also	want	to	lower	or	increase	the	temperatures	during	the	night	depending	on	local	conditions	outside.	In	addition,	the	crystallization	process	occurs	that	the	refrigerant	undergoes	three-phase	transformation	(solid:	usually	crystallized	salt,	liquid,	and	vapor)	[4].	HVAC	The	heating,	venting	and	air
conditioning	system	known	as	HVAC	rely	on	a	control	unit	that	regulates	the	heating	or	cooling	of	the	home	through	a	series	of	sensors	that	compare	the	actual	temperature	with	the	desired	temperature	in	the	property	and	then	make	the	necessary	adjustments.	Energy	Procedia.	In:	Procedia	Earth	and	Planetary	Science,	editors.	DOI:
10.1016/j.rser.2017.07.0055.Allouhi	A,	Kousksou	T,	Jamil	A,	Bruel	P,	Mourad	Y,	Zeraouli	Y.	Solar	driven	cooling	systems:	An	updated	review.	In	fact,	Tunisia	widely	invests	in	solar	energy	that	this	country	is	characterized	by	a	sunny	climate	over	long	periods	of	the	year	[10].	2014;52:424-4328.Shirazi	A,	Pintaldi	S,	White	SD,	Morrison	GL,	Rosengarten
G,	Taylor	RA.	Solar-assisted	absorption	air-conditioning	systems	in	buildings:	Control	strategies	and	operational	modes.	Solar	Energy	Materials	and	Solar	Cells.	International	Journal	of	Energy	Research.	In	fact,	traditional	AC	systems	operate	with	chlorofluorocarbons	and	hydrofluorocarbon	refrigerants	that	impact	on	ozone	depletion	[49].	The
simulation	results	showed	that	the	COP	reached	0.725	for	a	cooling	capacity	of	16.5	kW	as	long	as	the	heat	source	temperature	increases,	which	causes	the	growth	of	the	heat	transfer	between	the	system	exchangers	and	then	the	quantity	of	heat	distributed	in	the	surroundings	[11].	Fan	Limit	Control	The	fan	limit	control	is	another	thing	you	should
check,	particularly	if	your	furnace	fan	won’t	start	or	won’t	stop.	Its	performance	was	analyzed	through	a	mathematical	model	that	studies	the	impact	of	varying	five	parameters	(solution	self-cycle	ratio,	working	to	intake	air	flow	ratio,	regeneration	temperature,	ambient	air	temperature,	and	humidity	ratio).	Before	you	get	into	that	though,	check	the
system	by	turning	off	the	electrical	power	to	the	heating	system	then	calling	for	heat	by	setting	the	thermostat	higher	than	the	room’s	current	temperature.	If	you	get	anything	else,	you’ll	know	the	pressure	switch	is	faulty.	Consequently,	roughly	117	million	metric	tons	of	CO2,	per	year,	are	released	into	the	atmosphere.	Journal	of	Energy	Resources
Technology.	The	meter	should	read	0,	or	close	to	0.	In	fact,	they	can	decrease	the	greenhouse	gas	emissions	and	improve	the	energy	savings	given	that	they	do	not	use	any	ozone-depleting	refrigerants	and	consume	less	energy	as	compared	with	the	vapor	compression	systems	[34,	35,	36].	The	investigation	shows	that	the	desiccant	evaporative	AC
system	presents	a	modest	performance	in	dry	climates	and	does	not	operate	in	very	wet	conditions.On	the	other	hand,	three	models	of	solar	solid	desiccant	AC	system	were	performed	in	Ref.
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