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Types	of	hydroponic	system	design

Do	you	want	to	turn	your	yard,	back	garden	or	even	just	a	corner	of	your	kitchen	into	a	hydroponic	garden?	The	idea	is	great	and	there	isn't	one	hydroponic	system,	as	it's	a	vast	field	with	many	different	scientific	and	technological	solutions.	This	means	we	need	to	see	all	the	types	of	hydroponic	systems	in	detail	because	choosing	the	right	one	can
make	the	difference	between	a	successful	garden	and	a	happy	gardener	or	an	unsatisfying	experience.	There	are	seven	types	of	hydroponic	systems,	including	the	Kratky	method,	deep	water	culture	(DWC),	wick	system,	ebb	and	flow	(or	flood	and	drain),	nutrient	film	technique	(NFT),	drip	system,	and	aeroponics.	Each	system	varies	in	complexity,
with	the	simplest	being	the	Kratky	method	and	most	people	regarding	aeroponics	as	the	most	advanced.	Let's	start	with	the	Kratky	method,	which	is	a	very	rudimentary	system	that	is	outdated	but	still	useful	for	beginners	or	those	who	want	to	dip	their	feet	into	hydroponics.	It	requires	just	a	jar	or	tank	and	nutrient	solution,	where	you	put	your	plants
above	the	solution	and	roots	in	it.	The	key	principle	is	to	keep	the	stem	and	leaves	out	of	the	solution,	which	can	be	done	using	a	grid,	mesh	pot,	or	container	shape.	Another	simple	system	is	the	deep	water	culture	(DWC)	method,	which	also	requires	just	a	jar	or	tank	and	nutrient	solution.	However,	unlike	the	Kratky	method,	it	uses	an	air	pump	to
provide	oxygen	to	the	roots,	making	it	more	complex	than	the	former.	The	DWC	method	has	its	own	set	of	advantages	and	disadvantages	and	may	be	suitable	for	small	plants	and	gardens.	The	ebb	and	flow	system	is	another	type	that	requires	a	tank	with	a	pump	to	circulate	the	nutrient	solution.	It's	considered	a	step	up	from	the	Kratky	method	but
still	relatively	simple.	The	wick	system,	NFT	system,	and	drip	system	are	also	popular	types	of	hydroponic	systems	that	offer	different	levels	of	complexity.	Aeroponics	is	often	regarded	as	the	most	advanced	type	of	hydroponic	system,	which	involves	growing	plants	in	mid-air	using	a	nutrient-rich	mist.	To	achieve	optimal	plant	growth	in	a	single	grow
tank	is	challenging	and	not	commonly	used	due	to	its	simplicity	being	overshadowed	by	other	systems	that	offer	more	control	over	the	plants'	environment.	Instead,	gardeners	prefer	using	two	tanks	and	two	pumps,	which	includes	a	separate	water	reservoir	for	nutrient	solution	mixing,	an	air	pump	with	an	air	stone,	and	a	water	pump	to	distribute	the
nutrient	solution.	This	setup	provides	better	aeration	for	the	roots	and	allows	for	easier	mixing	of	nutrients	and	water.	However,	it	has	its	drawbacks,	such	as	being	prone	to	algae	growth,	requiring	regular	cleaning	when	not	in	use,	and	not	suitable	for	vertical	gardens	or	plants	that	require	dry	spells.	**Rewritten	Text	(Method:	Increase	Burstiness	-
IB,	30%	probability)**	Dive	into	the	simplicity	of	wick-based	cultivation!	To	set	up,	merely	submerge	the	wicks	into	the	reservoir,	ensuring	they	reach	the	bottom,	and	place	their	counterparts	into	the	grow	tank.	Add	a	splash	of	solution	to	the	tank,	just	enough	to	moisten	the	wick	tips,	then	fill	with	your	preferred	growing	medium	and	plant	your
cherished	lettuce	or	vibrant	flowers.	**Nature	Takes	the	Helm**	Capillary	action,	the	same	phenomenon	plants	employ	to	distribute	water	internally,	seamlessly	takes	over.	The	nutrient-rich	solution	gradually,	yet	consistently,	migrates	from	areas	of	abundance	to	those	of	scarcity,	mirroring	the	absorption	process	in	a	sponge.	As	roots	absorb	the
solution,	the	wick	tips	instinctively	draw	more	from	the	reservoir,	echoing	how	plants	absorb	nutrients	and	water	based	on	their	needs.	**The	Ingenious	Twist**	Elevate	the	grow	tank	above	the	reservoir,	incorporating	a	hole	at	the	bottom.	This	clever	design	ensures	excess	solution	is	efficiently	recycled	back	into	the	reservoir,	preventing	stagnation
and	potential	infections	-	a	feature	that	stands	out	for	its	simplicity	and	cost-effectiveness.	**Key	Benefits:**	-	**Tech-Free	Operation**:	No	dependence	on	electricity	means	no	worries	during	power	cuts.	-	**Efficient	Recycling**:	Nutrient	solution	is	reused,	reducing	waste.	-	**Auto	Regulation**:	The	system	intuitively	adjusts	the	nutrient	supply	based
on	plant	needs.	-	**Enhanced	Aeration**:	Promotes	healthy	root	development.	-	**Reduced	Algae	and	Pathogens**:	Though	not	entirely	eliminated,	their	growth	is	significantly	curtailed	compared	to	DWC	systems.	**Limitations:**	-	**Vertical	Gardens	&	Towers**:	Not	suitable	due	to	structural	constraints.	-	**Multi-Layer	Gardens**:	While	possible	with
additional	piping,	the	system's	efficacy	diminishes.	-	**Plants	Requiring	Dry	Spells**:	The	constant	nutrient	supply	doesn’t	cater	to	these	specific	needs.	-	**Algae,	Bacteria,	and	Fungi**:	Persistent	issues	due	to	the	grow	tank’s	perpetual	humidity.	-	**Larger	Plants	&	Gardens**:	Limited	by	the	wick’s	nutrient	absorption	rate	and	structural	challenges.
Despite	advancements	over	DWC,	the	wick	system	faces	inherent	challenges,	particularly	in	scaling	up	for	larger	gardens	or	accommodating	plants	with	unique	requirements.	The	crux	of	hydroponic	development	lies	in	overcoming	these	nuanced	hurdles.	and	water	to	the	plants,	but	how	to	provide	oxygen	and	aeration.	The	first	solution	came	with	the
ebb	and	flow	system.	This	method	involves	irrigating	the	roots	regularly	in	short	periods,	allowing	them	to	breathe	without	being	constantly	submerged.	A	grow	tank	is	necessary	to	hold	the	nutrient	solution,	along	with	an	air	pump	for	optional	aeration,	pipes	for	transporting	the	solution,	and	a	timer	to	automate	the	process.	The	system	works	by
mixing	the	ingredients	in	the	reservoir	and	timing	the	pump's	operation	to	deliver	the	solution	to	the	grow	tank	and	then	drain	it.	Setting	the	irrigation	times	is	crucial,	as	this	will	determine	how	often	the	plants	receive	water	and	when	they	get	a	break.	The	key	to	success	lies	in	understanding	the	cycle	of	irrigation	and	dryness.	A	typical	cycle
consists	of	an	irrigation	phase	followed	by	a	dry	phase,	with	the	pump	usually	being	switched	off	during	most	of	the	time.	The	length	of	the	irrigation	phase	can	vary	from	5-15	minutes	every	two	hours	of	daylight,	depending	on	factors	such	as	climate,	temperature,	and	humidity,	as	well	as	the	type	of	crop	being	grown.	In	general,	plants	require	less
nutrition	and	water	when	they're	not	photosynthesizing,	so	adjustments	are	made	accordingly.	The	number	of	cycles	per	day	depends	on	the	amount	of	daylight	hours	available	to	the	plants,	typically	ranging	from	9-16	cycles.	At	night,	most	systems	are	left	dormant,	but	in	dry	climates	with	high	temperatures,	additional	irrigation	sessions	may	be
necessary.	Using	a	growing	medium	can	extend	the	duration	between	irrigations	by	releasing	the	nutrient	solution	slowly	to	the	roots,	allowing	for	fewer	and	longer	intervals.	However,	the	actual	irrigation	time	may	need	to	be	slightly	longer	due	to	the	medium's	soaking	time.	The	ebb	and	flow	system	is	a	versatile	option	suitable	for	most	crops,
including	those	that	require	dry	spells	and	root	crops.	However,	its	complexity	in	setup	and	operation	may	deter	beginners	and	amateurs.	The	system	relies	on	a	good	irrigation	system,	reversible	pump,	timer,	and	sound	knowledge	of	crop	needs.	Maintaining	the	ebb	and	flow	system	can	be	challenging	due	to	the	risk	of	component	failures,
particularly	with	the	pump,	which	can	get	clogged	regularly.	Piping	issues	are	also	common,	especially	when	dealing	with	large	fluid	quantities.	Furthermore,	the	pump	can	be	noisy,	making	it	unsuitable	for	quiet	environments.	In	contrast,	the	NFT	or	nutrient	film	technique	offers	a	simpler	and	more	affordable	alternative.	By	providing	a	thin	layer	of
solution	at	the	bottom	of	a	tank,	this	method	allows	roots	to	breathe	while	receiving	essential	nutrients.	The	key	feature	of	this	system	is	the	angled	grow	tank,	which	enables	the	nutrient	solution	to	flow	down	a	gentle	slope.	You	dont	want	the	plants	to	drink	too	much	water	at	once,	but	also	dont	want	it	to	dry	out	too	fast.	For	this	system,	you	will
need	similar	parts	as	for	DWC:	A	tilted	grow	tank,	which	can	be	a	long	pipe	instead	of	a	big	rectangular	box.	This	works	well	with	many	plants	lined	up.	You'll	also	need	a	reservoir	to	store	and	recycle	the	nutrient	solution,	a	water	pump	to	bring	it	to	the	grow	tank,	and	an	air	pump	to	add	oxygen	to	the	system.	The	main	trick	is	getting	the	right	angle
for	the	grow	tank	-	1:100	is	ideal,	but	you	can	buy	a	kit	that	makes	it	easy.	Most	people	prefer	not	to	use	a	growing	medium	with	this	technique	because	it	can	clog	the	water	flow	or	make	it	harder	to	aerate	the	roots.	Since	part	of	the	roots	are	always	in	the	air,	they	get	enough	oxygen	and	don't	need	extra	aeration.	This	system	uses	very	little	water
and	nutrient	mix,	so	you	can	have	a	smaller	reservoir.	It's	easy	to	check	on	the	roots	by	just	taking	the	plants	out	of	the	grow	tank,	and	it's	also	easy	to	treat	any	problems	that	come	up.	The	fact	that	the	roots	are	always	partly	in	the	water	and	partly	in	the	air	helps	keep	the	plant's	pH	level	stable,	which	is	important	for	its	health.	However,	this
system	isn't	suitable	for	large	plants	or	plants	with	big	tubers	like	carrots	because	their	roots	might	get	too	thick	and	clog	the	flow	of	nutrient	solution.	It	works	best	for	leafy	vegetables	that	prefer	a	steady	stream	of	nutrients.	The	lack	of	aeration	can	lead	to	malnourished	and	dehydrated	plants,	potentially	ruining	your	crop	if	not	addressed	promptly.
To	overcome	this	issue,	consider	using	the	hydroponic	drip	technique,	which	is	particularly	beneficial	for	leafy	greens,	prioritizing	root	health,	and	conserving	water	and	nutrients.	However,	this	approach	might	not	be	suitable	for	all	plants	and	may	come	with	some	minor	drawbacks.	In	contrast,	the	drip	system	offers	a	reliable	solution	to	aeration
issues	while	providing	consistent	nutrition	and	watering	through	a	straightforward	concept:	using	pipes,	hoses,	and	a	growing	medium.	This	method	is	closely	linked	to	soil	gardening	in	hot	and	dry	regions	where	long	pipes	and	hoses	are	used	to	conserve	water	and	prevent	evaporation.	The	hydroponic	drip	system	was	made	possible	by	the
development	of	flexible	and	affordable	plastic	pipes	and	hoses.	It	operates	by	fetching	nutrient-rich	solutions	from	a	reservoir,	distributing	them	evenly	through	individual	plants,	and	allowing	for	gradual	release.	This	uniform	distribution	of	nutrients	is	particularly	advantageous	when	aiming	for	consistent	crop	yields.	To	set	up	this	system,	you'll	need:
*	A	reservoir	for	mixing	your	nutrient	solution	*	A	water	pump	to	irrigate	each	plant	*	Pipes	and	hoses	(cheap	but	requiring	basic	plumbing	skills)	*	A	growing	medium	that's	essential	for	the	system	*	An	air	pump	to	aerate	the	solution	in	the	reservoir	*	A	timer	for	automated	irrigation	cycles	(if	desired)	Two	key	areas	of	expertise	you'll	need	to	develop
are:	*	Growing	medium	selection,	considering	properties,	advantages,	and	disadvantages,	as	well	as	its	impact	on	irrigation	frequency	and	volume	*	Irrigation	cycle	management,	taking	into	account	factors	like	crop	type,	climate,	and	location,	as	well	as	the	growing	medium's	ability	to	retain	nutrients	some	trial	and	error	is	needed	since	every	garden
is	unique	and	different.The	drip	system	is	versatile	and	suitable	for	various	types	of	plants,	even	fruit	trees.	Each	plant	gets	perfect	aeration.	You	have	full	control	over	how	much	nutrient	solution	each	plant	receives.	The	same	central	system	can	be	easily	adapted	to	accommodate	different	crops	and	plant	sizes.It	uses	minimal	amounts	of	nutrient
solution.	Most	gardens	also	come	equipped	with	a	recovery	system	for	excess	nutrient	solution.The	drip	system	is	ideal	for	vertical	gardens	and	towers,	allowing	you	to	maximize	your	floor	or	ground	space.	You	can	shape	it	to	fit	into	unusual	spaces,	even	using	odd-shaped	pots	with	hoses	on	small	areas	like	the	top	of	your	fridge.	The	roots	are	not
submerged	in	stagnant	water,	which	reduces	the	risk	of	rot,	bacteria,	and	other	problems.The	fact	that	each	plant	is	irrigated	individually	acts	as	a	barrier	against	the	spread	of	infections.	If	plants	share	the	same	nutrient	solution,	it	can	become	a	carrier	of	disease.It's	a	quiet	system;	unlike	ebb	and	flow	systems,	the	only	noise	comes	from	your	pump,
while	the	pipes	remain	silent.	However,	having	many	pipes	and	hoses	means	leakage	is	common.This	issue	isn't	usually	severe	and	can	be	easily	fixed.In	case	your	water	pump	fails,	you	may	not	even	notice	it	at	first,	which	could	lead	to	your	plants	being	without	nutrient	solution	(and	humidity)	for	an	extended	period.Before	moving	on	to	the	next
system,	I	want	to	mention	a	variation	of	the	drip	system:	the	Dutch	bucket	system.	With	this	method,	you	grow	individual	plants	in	buckets	with	lids	and	dark	colors,	preventing	algae	growth.	Hoses	are	connected	to	each	bucket,	allowing	you	to	create	"individual	gardens"	and	specific	microclimates	for	each	plant.	This	is	particularly	beneficial	for
large	plants	like	fruit	trees.Just	by	adjusting	the	growing	medium	(mix),	you	can	tailor	nutrient	solution	release	patterns	to	suit	your	individual	plants.	Similarly,	you	can	adjust	irrigation	with	hose	sizes,	sprinklers,	or	droppers	etc.My	personal	opinion	is	that	the	drip	system	is	the	best	choice	due	to	its	simplicity,	affordability,	flexibility,	and	ease	of
management.It	offers	perfect	aeration	and	full	control	over	each	plant's	irrigation.Given	the	minor	drawbacks,	if	I	had	to	recommend	one	system	above	all,	it	would	be	the	drip	system.Aeroponics	may	seem	like	a	high-tech	method,	but	it	too	has	been	around	for	a	while,	dating	back	to	1957	when	F.	W.	Went	coined	the	term.It	was	developed	to
effectively	aerate	plant	roots.The	concept	is	simple:	use	pressurized	nutrient	solution	in	pipes	that	spray	droplets	onto	the	roots,	allowing	them	to	breathe	freely	and	receive	moisture	and	nutrients.	To	use	aeroponics	effectively,	you'll	need	to	keep	your	plant's	roots	in	a	specially	designed	chamber	and	irrigate	them	frequently	for	short	periods.	This
system	allows	for	precise	control	over	irrigation	cycles,	which	can	be	adjusted	based	on	crop	type	and	climate	conditions.	Unlike	other	hydroponic	methods	like	ebb	and	flow	or	drip	irrigation,	aeroponics	requires	a	good	pump	that	not	only	measures	gallons	per	hour	(GPH)	but	also	pounds	per	square	inch	(PSI).	A	critical	aspect	is	the	absence	of
growing	media;	solid	matter	between	the	roots	and	nutrient	solution	can	impede	efficient	spraying.	Research	has	shown	promising	results	for	deep-rooted	vegetables	in	this	system,	which	comes	in	various	shapes,	including	triangular	prisms	with	nozzles	on	different	levels	to	ensure	thorough	irrigation	from	multiple	angles.	For	a	DIY	setup,	you'll	need
a	reservoir,	pressure	water	pump,	timer,	pipes,	aeroponics	chamber	(made	from	durable,	waterproof	materials),	and	a	reliable	nozzle	or	sprayer	system.	Key	benefits	include	lower	nutrient	solution	consumption,	reduced	water	usage	compared	to	other	hydroponic	systems,	and	perfect	aeration	for	your	plants'	roots.	This	setup	also	promotes	higher
yields,	is	suitable	for	a	wide	range	of	crops,	and	aids	in	disease	prevention	by	recycling	the	nutrient	solution.	Aeroponics	systems	require	careful	consideration	to	maintain	optimal	climate	conditions,	as	humidity	and	temperature	can	fluctuate	rapidly.	This	makes	it	challenging	to	implement	in	outdoor	spaces,	which	is	why	most	aeroponics	are	used
indoors	or	in	greenhouses.	The	setup	costs	for	aeroponics	are	higher	compared	to	other	hydroponic	systems,	mainly	due	to	the	pump's	increased	cost	and	the	need	for	a	large	chamber	to	facilitate	air	circulation.	The	system	also	relies	heavily	on	the	pump	working	efficiently,	as	short	cycles	can	lead	to	nutrient	deficiencies	if	the	plant	is	not	provided
with	water	and	nutrients	regularly.	The	roots	of	aeroponically	grown	plants	are	more	susceptible	to	drying	out	due	to	the	absence	of	a	growing	medium.	Furthermore,	aeroponics	requires	significant	electricity	consumption,	which	can	be	a	drawback	for	those	looking	to	minimize	their	carbon	footprint.	Aeroponics	has	several	advantages,	including	its
ability	to	conserve	water	and	nutrients	while	maintaining	high	yields.	However,	it	is	best	suited	for	indoor	or	greenhouse	environments	where	the	power	supply	is	stable.	The	system's	versatility	allows	for	various	designs	and	shapes,	such	as	pyramids,	prisms,	and	towers,	making	it	a	popular	choice	among	hydroponic	enthusiasts.	The	world	of
hydroponics	is	diverse,	with	numerous	systems	each	having	its	unique	characteristics	and	benefits.	From	the	simple	Kratky	method	to	aeroponics,	each	system	has	evolved	into	various	variants,	offering	different	options	for	growers	to	choose	from.	By	understanding	the	pros	and	cons	of	each	system,	individuals	can	select	the	one	that	best	fits	their
needs,	taking	into	account	factors	such	as	space	constraints,	crop	selection,	and	technological	expertise.	Try	different	techniques	once	more,	and	I'm	confident	you'll	discover	the	approach	that	suits	your	needs	best!


