
                                              
 

 
   

Introducing	Blue	Economy	Water	Vortex	Technology	as	featured	in	the	
“The	Blue	Economy	report	to	the	Club	of	Rome:		

10	Years	-	100	Innovations	-	100	Million	Jobs”	by	Gunter	Pauli.	
	

        	
	
To	 enable	 local	 application	 and	 use	 of	 water	 vortex	 products,	 Blue	 Economy	 Expert	 Anne-Maree	
McInerney	of	Models	of	Success	and	Sustainability	 (MOSS)	www.moss.org.au	 (one	of	only	45	Certified	
Blue	Economy	Experts	world	wide)	has	been	appointed	as	a	local	agent	for	Watreco	H2oVortex	products	in	
the	Asia	Pacific	region. 

The	 following	 document	 has	 been	 prepared	 by	 Curt	 Hallberg,	 Director	 and	 Chief	 Technical	 Officer	 for	
Watreco	 to	 provide	 a	 description	 and	 technical	 overview	of	 the	Watreco	 Vortex	 Process	 Technology.	 	 It	
includes		
	
- An	Introduction	to	water	vortex	
- Technical	baseline	
- Aeration	
- Algae	control	
-	 Fish	Farming	/	Aquaculture	
- Shrimp	farming	
- Oil	production	and	recovery	
- Separating	metals	from	water	
- Preventing	scaling	 	
- Irrigation	

	
The	innovation	of	Watreco	has	been	inspired	by	work	of	Viktor	Schauberger	a	pioneer	in	the	quantum	physical	study	of	

Nature's	 subtle	 energies.	 Schauberger	 saw	 life’s	many	 processes	 as	 a	 part	 of	 an	 indivisible	whole—linked	 by	 spiral	

movement.	 He	 identified	 two	 forms	 of	 motion	 in	 Nature	 -	 an	 outwardly	 expanding	 (used	 by	 Nature	 to	 encourage	

breakdown	and	decomposition)	and	Inwardly	spiraling	(used	to	build	up,	to	create,	and	to	energize).		Vortices	manage	

energy—gathering	and	dispersing	it—keeping	the	entire	cosmos	organized	and	alive.		
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																																																																						Technical	Baseline	–	Vortex	Units	
Many	tests	have	been	undertaken	to	verify	different	principles	of	the	Watreco	vortex	technology.	One	such	method	
Watreco	developed	separates	substances	from	the	water	by	utilizing	a	vortex	and	the	properties	of	such	a	vortex.	In	
most	vortices	a	strong	sub	pressure	(vacuum)	is	generated	in	the	center.	In	nature	this	effect	can	sometimes	be	seen	
when	a	twister	lifts	a	big	truck	several	meters	in	the	air.	During	certain	conditions	this	sub	pressure	in	the	center	along	
with	the	spiraling	flow,	concentrates	substances,		can	be	seen	as	a	string	of	particles	following	the	sub	pressure.	
	

	
Picture	1	shows	the	central	string	in	the	vortex	

	

Especially	bigger	particles	with	the	same	or	lower	density	as	the	water,	 like	air	bubbles	or	organic	substances	in	the	
water	can	be	separated.	This	method	for	separation	can	be	varied	in	many	ways,	Picture	1	above		shows	one	way	but	
it	 can	be	done	 in	other	directions	as	horizontally	but	 also	with	other	 types	of	 inlets,	 all	 this	 give	a	 great	degree	of	
freedom	for	the	designer.	They	can	be	shaped	in	two	different	ways,	open	and	closed.	In	the	open	version	the	inlet	is	
shaped	like	a	bowl	with	an	attached	tube.	In	the	bowl,	water	is	injected	tangentially	so	it	starts	to	circulate	inside	the	
bowl.	 The	 vortex	 inside	 the	 bowl	 continue	 down	 inside	 the	 tube	 where	 is	 self	 organizes	 so	 that	 the	 string	 with	
substances	is	sucked	into	the	center.	The	open	system	must	be	fitted	with	a	monitoring	device	so	the	right	flow	and	
water	level	is	maintained.		
	
However	a	closed	version	can	be	shaped	either	with	a	nozzle,	that	tangential	 inject	the	water	 inside	a	cylindrical	or	
conical	 tube,	 creating	 a	 strong	 vortex	 inside,	 see	 picture	 2	 below.	 Preferably	 a	 conical	 tube	 is	 used	 because	 the	
decreased	radius	will	maintain	the	angular	speed	in	the	vortex.	
	

	
Picture	2	shows	a	cut	up	of	the	closed	Vortex	unit	
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In	both	cases	the	vortex	will	generate	a	sub	pressure	in	the	center	and	substances	or	particles	will	be	sucked	into	the	
center	where	it	is	relatively	easy	to	suck	the	central	string	out	and	separate	particles	from	the	water.		
	
Future	application	
Although	in	use,	the	separator	is	under	further	development	were	the	aim	is	to	make	it	possible	to	separate	very	fine	
particles,	dissolved	chemicals	and	even	free	ions	from	the	water	to	allow	future	applications	for	desalination.	
	
Water	Purification.		
By	utilizing	the	DAF	(air	injection)	and	an	advanced	version	of	the	tealeaf	effect	it	is	possible	to	remove	metals	in	ion	
shape,	especially	heavy	metals	from	the	water.	This	makes	it	possible	to	purify	water	from	scrap	heaps,	waste	water,	
in	heap	leach	mining	and	similar	applications.	The	metals	that	have	been	removed	from	the	water	can	be	extracted	
and	 used	 again	 for	 other	 purposes.	Metal	 contaminated	water	 is	 now	 a	 source	 of	 raw	material	 instead	 of	 being	 a	
cause	to	environmental	problems.	As	a	matter	of	fact,	ore	containing	more	than	3	gram	per	ton	of	gold	is	considered	
as	worth	mining.	Waste	water	from	(all)	major	cities	has	a	content	of	gold	higher	than	3	gram	per	ton	of	water.	
	
The	VPT	is	a	method	to	do	this.	An	improved	version	of	the	separator	is	in	the	workshop		awaiting	a	new	patent.	
	
Vortex	effects	on	the	water	
An	 examination	 of	 the	 properties	 of	 treated	water	was	made	 in	 2010	 and	 2011	 by	 the	 Eindhoven	 BV	 (PTG/e),	 an	
independent	 research	 and	 knowledge	of	 Technology	 (TU/e).	 Samples	were	 taken	 from	municipal	water	 in	Holland,	
before	and	after	VPT	 treatment.	Water	 treatment	was	made	with	a	 standard	Watreco	vortex	generator	at	a	water	
pressure	of	3.5	bar.		
	

	
	
Picture		3	above	shows	the	cross	section	of	the	vortex	generator	(FlowMix)	with	and	"Egg	shaped"	vortex	chamber.	

	
Viscosity	
A	 decrease	 in	 viscosity	 is	 observed	 by	 PTG/e	 after	 VPT	 treatment.	 The	 difference	 was	 between	 3%	 and	 17%,	
depending	on	water	quality	 and	 temperature.	As	 shown	by	Albert	 Einstein	 in	1905,	 gas	bubble	 content	 affects	 the	
viscosity	of	water.	As	bubbles	(un	dissolved	gases)	are	removed,	a	decrease	in	viscosity	can	therefore	be	expected.	
	
Heat	transfer	
VPT	treatment	changed	the	melting	behavior	of	ice.	The	heat	capacity	was	5%	higher	for	ice	and	3%	higher	for	liquid	
water.	
	
Electrical	conductivity	
There	was	 an	 increase	by	3%	 in	 electrical	 conductivity	 after	VPT	 treatment	 in	 the	PTG/e	 study.	 This	 can	be	due	 to	
either	changes	in	viscosity	or	a	change	in	the	properties	of	charged	particles	and/or	ions	in	the	water.	
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                                                                      Aeration	
	
Aeration	of	water	volumes	(introducing	oxygen	into	water)	is	an	important	and	central	part	in	several	water	treatment	
processes	ranging	from	Waste	Water	Treatment	to	Aquaculture.	In	Waste	Water	Treatment	it	is	mainly	used	to	keep	
the	aerobe	process	going	when	the	bacteria	are	feeding	on	the	waste	-	and	within	Aquaculture	it	is	vital	with	aeration	
for	the	growth	and	living	conditions	for	the	fish.	
	
In	resent	years	the	trend	toward	finding	smart	and	energy	efficient	aeration	solutions	has	gained	significant	interest	
on	the	market.	It	is	important	to	keep	energy	consumption	at	low	levels	and	still	produce	efficient	aeration.		
	
The	 Watreco	 solution	 for	 aeration	 is	 based	 on	 our	 patented	 components	 and	 Vortex	 Process	 Technology.	 In	 the	
aeration	application	the	naturally	created	sub-pressure	(red)	in	the	middle	of	the	controlled	vortex	is	used	to	suck	in	
air/oxygen	 into	 the	 water	 flow.	 The	 created	 sub-pressure	 is	 close	 to	 vacuum	which	makes	 the	 process	 extremely	
efficient.	 This	 is	 a	 good	 example	 of	where	 Natures	 technology	 uses	 a	 smart	 ”pull-function”	 rather	 than	 an	 energy	
consuming	 ”push-function”	 with	 compressors	 and	 or	 moving	 and	 spinning	 part	 that	 can	 break	 and	 needs	
maintenance.	
	

	
Picture	4:	Left:	A	natural	and	uncontrolled	vortex	as	a	tornado	moving	across	the	earths	surface	with	an	extreme	sub-
pressure	 in	 the	centre.	Middle:	The	patented	Watreco	Vortex	Generator	 inspired	by	Nature	and	designed	 to	create	
and	keep	a	controlled	vortex	for	water	treatment	processes	in	industrial	applications.	Right:	Studying	and	verifying	the	
function	 of	 the	 vortex	 generator.	 Identifying	 and	 measuring	 the	 sub-pressure	 has	 opened	 up	 for	 design	 and	
development	of	energy	efficient	aeration	systems	based	on	Vortex	Process	Technology.	
	

	 	

	
Picture	5	–	The	Vortex	can	be	attached	simply	to	aerate	the	water.	
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The	Watreco	FlowMix	during	test	and	verification.	Water	is	pumped	through	and	air	is	sucked	into	the	FlowMix	and	
mixed	with	the	water	flow.		
	
The	aerated	water	volume	is	distributed	due	to	the	outer	shape	of	the	FlowMix.	The	pump	can	be	driven	by	solar	or	
wind	power.	The	bent	water	flow	creates	a	movement	of	the	surrounding	water	creating	a	natural	mixing	effect	of	the	
total	water	volume.	The	result	is	millions	of	small	bubbles	of	air,	creating	a	large	total	area	for	oxygenating	the	water.	

Algae	Control	
	
Problems	with	 algae	 in	 ponds	 and	 lakes	 are	well	 known.	Watreco	 discovered	 a	 solution	 quite	 by	 accident	 for	 this	
problem	when	 one	 of	 the	 owners	 of	 the	 company	 constructed	 a	 pond	 in	 his	 garden	 and	 light	 green	 thread	 algae	
appeared	which	meant	he	would	regularly	need	to	clean	his	pond.	After	some	time	this	was	annoying	and	seemed	to	
be	 never	 ending.	We	 started	 testing	 and	 found	 that	 oxygen	 in	 the	water	 in	 combination	with	 a	 vortex	movement	
could	solve	the	problem.	After	a	couple	of	days	the	algae	started	to	lose	their	fresh	green	color	and	turned	to	be	more	
and	more	dark.	After	some	weeks	they	sunk	to	the	bottom	where	they	deteriorated.	
	
What	 happens	 inside	 the	 vortex	 generator	 is	 in	 principle	 what	 happens	 in	 a	 normal	 creek	 or	 river.	 The	 hydro	
dynamical	treatment	in	combination	with	the	strong	oxidation	causes	algae	spores	and	other	particles	to	break	down	
first	 -	 	 the	rest	have	different	electrical	properties.	However,	 there	are	differences	 in	the	rotational	 flow	due	to	the	
difference	in	radius	along	the	flow	axis.		
	

	
Picture	6	–	depicts	particles	coming	together	making	them	easier	to	remove.	

	
This	 causes	 the	particles	 to	weave	 together	 in	 bigger	 flocks,	 see	 figure	 6	 above,	 something	 that	makes	 it	 easier	 to	
remove	them	either	by	skimming	or	using	the	Watreco	tealeaf	separator.	
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Aquaculture	/	Fish-farming	
Aquaculture	 is	 today	 the	 fastest	 growing	 industry	 within	 the	 food	 industry	 sector.	Wild	 catch	 in	 seas	 and	 lakes	 is	
declining	and	the	world	population	is	constantly	growing.	This	opens	up	for	interesting	and	strategic	opportunities	for	
the	aquaculture	industry.	More	and	more	are	talking	about	the	“aquaculture	opportunity”.	
	
Apart	 from	 finding	 and	 developing	more	 efficient	 productive	ways	 to	 farm	 fish	 in	 coastal	 areas	 and	 in	 land-based	
facilities	there	is	also	a	very	strong	trend	to	develop	and	implement	sustainable	aquaculture	solutions.	Watreco	has	
identified	several	opportunities	 to	meet	 the	demand	for	smart,	 sustainable	and	energy	efficient	solutions	along	the	
water	treatment	processes	in	aquaculture	production.	Some	of	those	have	now	being	tested	in	aquaculture	facilities	
in	the	south	of	Sweden	but	are	yet	to	be	installed	at	scale	in	working	aquaculture	sites.	
	
Flowmixer	to	support	Aquaculture		
Aeration	in	aquaculture	ponds	as	aeration	in	general	is	a	key	factor	in	aquaculture	production	and	directly	connected	
to	the	production	volumes/yields.	
	
Aeration	 in	 shallow	 aquaculture	 ponds	 land	based	 aquaculture	 ponds	 are	 often	 quite	 shallow.	 To	 aerate	 a	 shallow	
pond	is	a	challenge,	but	with	the	Watreco	aeration	unit	we	have	identified	a	good	opportunity	to	meet	this	challenge	
with	the	agile	design	that	allows	a	great	degree	of	freedom	for	the	implementation.	
	
Wind	and	solar	driven	pumps	to	operate	aeration	systems	
The	Watreco	aeration	unit	 is	energy	efficient	and	as	such	operates	on	a	 limited	power	need.	This	opens	up	 for	 the	
possibility	to	use	wind	and	solar	driven	pumps,	which	is	of	significance	in	remote	areas	with	limited	access	to	power.	
	
Separation	of	solids	in	aquaculture	wastewater	
The	separation	effect	in	Vortex	Process	Technology	has	been	identified	as	a	potential	solution	for	efficient	removal	of	
solids	in	aquaculture	wastewater.	For	further	information	please	refer	to	the	”Oil	production	and	recovery”	section.	
	

	 	
Picture	7	Left	depicts	areation	in	aquaponds.		Right	shows	a	bank	of	vortex	being	built	to	aerate	for	aquaculture.	

	
Aeration	in	bio-filters	to	clean	aquaculture	waste	water	
Using	a	bio-step	or	bio-filter	 to	 filter	out	solids	and	waste	 in	aquaculture,	wastewater	has	proven	to	be	an	efficient	
and	 sustainable	 solution	 as	 part	 of	 future	 aquaculture	 systems.	 The	 technique	 can	 also	 be	 combined	with	 growing	
vegetables	in	gardens	and	or	green	houses.	Solids	and	waste	particles	also	stick	to	small	bubbles	used	as	”collectors”.	
The	bubbles	are	efficiently	created	with	the	Watreco	aeration	unit.	
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Shrimp	Farming	
Farming	 shrimps	usually	have	multiple	 issues	 to	deal	with.	The	ponds	are	normally	 shallow	 	 	<	1	m	and	very	 large,	
some	 of	 them	 around	 50	 hectares.	 The	 oxygen	 demand	 is	 large	when	 intensive	methods	 are	 used	 (here	 it	 can	 be	
around	4	to	5	kg	O2	per	hour	per	hectare.)	This	means	that	that	the	units	needed	for	oxygenation	can	be	somewhere	
between	60	to	70	per	hectare.	As	the	ponds	are	so	large	-	consideration	must	be	given	to	the	whole	production	facility	
or	system	in	which	they	operate.	 	This	 includes:	solar	driven	freezers	(sun	heat	only),	growing	the	own	food	for	the	
shrimps	(algae	farming),	oxygenation,	energy	production	and	storing	for	pumps	and	vehicles	(air,	sun	or	biodiesel).		
	
Just	 considering	 the	huge	amount	of	water	 that	must	be	pumped	 (some	600	 to	700	m3	per	hour	and	hectare)	 is	 a	
problem	on	its	own.	Watreco	is	currently	using	a	pump	motor	driven	by	compressed	air.	The	motor	has	an	efficiency	
of	over	90%.	
	
Watreco	was	commissioned	by	the	government	of	Mexico	to	improve	aquaculture	practices	in	regional	communities.		
Nuria	 Costa	 who	 provides	 micro	 loans	 to	 women	 and	 cheap	 bank	 loans	 for	 bigger	 investment,	 is	 promoting	 the	
Watreco	solution	-	with	a	shrimp	farm	in	Sinaloa	acting	as	a	reference	farm.		
	
To	date	this	reference	farm	has	achieved:	

Ö 90%	oxygen	at	all	times	
Ö Reduced	energy	use	and	self	sufficient	wind	driven	pumps	
Ö Solar	powered	Freezers	
Ö Growing	their	own	algae	for	shrimp	food	
Ö Manufacture	of	their	own	bio	diesel	using	excess	algae	
Ö Mangrove	preservation	
Ö 10	times	higher	income	for	the	farmers	

	

			 			 	
Picture	8	–	images	from	the	Sinaloa	farm	in	Mexico	

	
Watreco	welcome	 the	 opportunity	 to	work	with	 either	 NGO’s	 or	 fish/shrimp	 farmers	 in	 the	 Asia	 Pacific	 Region	 to	
develop	further	success	stories/prove	the	technology	on	scale	over	an	extended	period	of	time.			

Both	developed	and	developing	countries	have	requirement	for	this	game	changing	technology	to	improve	
efficiency	and	growth	of	this	sector,	to	support	food	security	amidst	a	changing	climate.	
	
																																													Oil	production	and	recovery	
The	 solutions	 are	 based	 on	 the	 patented	 Vortex	 Generator	 and	 the	 technology	 platform	 VPT	 -	 Vortex	 Process	
Technology.	The	vortex	can	be	used	directly	or	indirectly	for	different	effects	such	as	the	sub	pressure	in	the	centre	of	
the	vortex.	The	technology	can	also	be	used	in	various	applications	and	for	separating	oil	from	water	-	some	of	them	
appear	to	be	better	than	others.	
	
There	 are	 four	 applications	 that	 derive	 from	 the	 VPT	 platform,	 vortex	 units	 (2	 versions),	 DAF	 i.e.	 dissolved	 air	
flocculation	and	sludge	removal.	Watreco	has	also	been	developing	a	fifth	solution	where	it	is	possible	to	separate	oil	
from	water	and	where	the	oil	can	be	recovered	for	further	use.	All	of	them	can	be	utilised	in	different	places	in	the	oil	
production	process	and	for	oil	recovery	and	cleaning	after	oil	spill	or	accidents.	
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With	 the	 vortex	 units	 it	 is	 possible	 to	 separate	 a	mix	 of	 oil	 and	 of	 a	 rounded	 barrel	 open,	 see	 picture	 1	 or	 closed	
(pressurised),	see	images	in	the	Aeration	section.	The	fluid	is	set	 into	rotation	inside	and	the	oil	that	floats	near	the	
top	of	the	barrel	is	drawn	into	the	centre	of	the	vortex	due	to	the	sub	pressure	there.	Later	the	oil	is	“woven”	into	a	
central	 string	and	using	a	concentric	outlet,	 the	oil	 can	be	separated	 from	the	bulk	of	 the	water.	Depending	of	 the	
grade	of	“free”	oil	i.e.	the	oil	that	floats	on	the	surface,	this	oil	can	also	be	removed	with	the	aid	of	a	vacuum	system	
directly.		
	
However,	if	the	oil	is	more	in	the	water,	more	or	less	in	emulsion	form	the	DAF	unit	can	be	used,	either	on	its	own	or	
as	an	aid	to	the	vortex	system.	With	this	unit	 it	 is	possible	add	a	 large	amount	of	small	 (micro)	air	bubbles	 into	the	
water,	see	picture	2.	These	small	air	bubbles	are	“sticky”	so	that	the	oil	will	stick	on	their	surface	and	float	towards	the	
surface.	As	there	are	so	many	bubbles	this	is	a	good	candidate	to	make	the	separation	process	between	oil	and	water	
more	efficient.	The	DAF	is	also	very	effective	for	removal	of	silt	and	other	fine	substances	in	the	water.	The	different	
substances	will	float	with	the	fine	bubbles	up	to	the	surface	or	the	top	of	the	unit	from	where	they	can	be	separated	
utilising	the	vortex	unit.	
	
If	 the	 solids	 in	 the	 fluid	 are	 more	 coarse	 or	 heavier	 -	 they	 can	 be	 separated,	 by	 using	Watreco’s	 sludge	 removal	
system.		 In	the	picture	we	can	see	the	principle	Watreco	uses	for	separating	heavy	and	coarse	material	from	water.	
The	 base	 is	 an	 advanced	 sedimentation	 technology	where	 the	water	with	 the	 solids	 is	 rotated	 in	 a	 flat	 and	 round	
container.	When	the	solids	sink	to	the	bottom	of	the	container	with	the	rotating	water,	the	solids	rotate	along.	When	
they	reach	the	bottom	they	will	 flow	 in	a	spiral	pattern	towards	the	centre,	where	they	can	be	separated	from	the	
bulk	water.		
	
In	general	means	this	is	referred	to	as	the	“Tealeaf”	effect,	you	can	observe	this	phenomenon	when	you	are	drinking	
tea.	If	you	stir	the	tea	with	some	tealeaves	at	the	bottom	you	can	see	how	they	tealeaf	in	the	same	way	spirals	do	to	
the	centre	of	the	tea	cup	and	gather	in	a	small	heap.	
	
The	solids	that	have	gathered	in	the	centre	can	either	be	removed	by	utilising	a	vacuum	system	or	by	adding	a	tube	to	
the	 bottom	where	 the	 solids	 can	 run	 out	with	 some	 small	 amount	 of	water.	 The	 sludge	 separation	 system	 can	 be	
combined	with	the	vortex	system	in	one	single	unit	creating	an	effective	and	compact	unit.	
 
If	 oil	 has	 accidently	 been	 spilled	 on	water,	 another	method	 can	 be	 used	 for	 the	 recovery	 of	 this	 oil.	 This	 is	 to	 use	
hydrophobic	and	oleophilic	material	as	various	plastic	in	fibre	form.	In	such	an	arrangement	it	is	possible	to	let	the	oil	
adhere	to	the	fibre	and	the	water	does	not	go	into	the	fibre,	at	all.	If	the	fibre	is	correct	composed	it	can	suck	up	to	20	
times	 of	 its	 weight.	 The	 fibres	 with	 the	 oil	 can	 be	 separated	 from	 the	 water	 with	 the	 same	 methods	 as	 earlier	
described.	The	oil	can	easily	be	recovered	by	melting	the	fibres	with	the	oil,	where	the	plastic	fibres	dissolves	in	the	oil	
and	can	be	recovered	as	oil.	There	are	several	method	with	utilises	similar	technique	but	so	far	no	one	can	recover	the	
oil	as	“crude	oil”.	The	method	is	also	applicable	to	clean	old	oil	on	sandy	or	rocky	beaches.	
	
The	methods	Watreco	have	been	testing	show	a	very	high	potential	to	make	the	process	for	oil	production	and	the	
recovery	of	oil	more	effective	enabling	the	recovery	of	oil	through	oil	accidents.	
	

	   
Picture	9	Left:	shows	an	earlier	version	of	Watreco’s	dissolved	air	flocculation	(DAF)	and	sludge	removal	unit.		Middle	

and	right	depicts	the	“tealeaf”	effect,	Watreco’s	way	to	separate	coarse	material.	
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Separating	metals	from	water	
	
Watreco's	water	purifier	for	primarily	 iron	and	manganese	from	drinking	water	works	by	utilizing	the	tealeaf	effect.	
The	water	enters	the	 left-hand	cylindrical	 tube.	The	 incoming	water	 is	set	 in	rotation	by	one	of	Watreco's	patented	
nozzles	in	the	top	of	the	pipe	after	which	a	vortex	is	formed.	Iron	in	the	form	of	Fe	3+	and	Fe	2+	gathers	in	the	middle	
of	the	vortex	of	the	way	down	through	the	tube.	At	the	bottom	the	substances	passes	out,	in	the	center,	and	out	into	
the	 sewers.	 This	 is	 the	 concentrated	 part	 (reject).	 Further	 up	 in	 the	 tube	 is	 the	 purified	water	 (accept)	where	 the	
cleaner	water	passes	out	and	enters	the	next	tube	in	which	the	process	is	repeated.	5	tubes	are	arranged	in	series	to	
the	water	to	be	treated	optimally.	 

	
Picture	10	above	shows	the	Vortex	System	(VOSY)	originally	designed	to	remove	iron	from	drinking	water	in	the	USA.	

	

Expected	effects	 is	 to	separate	out	 the	metal	 (iron	/	manganese)	which	 is	generally	around	50%	 If	you	have	"hard"	
water	(i.e.	>	1.5	ug	/	l),	one	can	either	place	the	two	systems	in	series	or	running	water	twice	through	the	separator.	
Worth	 noting	 is	 the	 separation	 of	 Fe2+,	 as	 this	 is	 solitaire	 ions	 in	 solution.	 These	 ion	 are	 positive	 charged	 and	
therefore	are	repelled	by	the	positive	field	that	is	generated	inside	the	barrels	due	to	the	friction	between	water	and	
the	plastic.	As	such,	 the	 ions	will	be	 injected	 into	an	electric	circular	positive	 field.	As	 the	positive	 ions	are	repelled	
from	towards	the	weakest	point,	the	centre,	the	vortex	flow	will	therefore	take	over	and	transport	them	out	via	the	
central	outlet	at	the	bottom.	Watreco	have	not	tested	other	metals	but	as	all	metal	ions	are	positive	-	they	will	behave	
in	the	same	way.	
	
Watreco	have	also	tested	with	salt	well	water.	This	had	been	done	twice,	on	Malta	and	in	a	green	house	on	Mallorca.	
In	the	test	on	Malta,	salt	ground	water	was	run	through	a	similar	system	as	 in	figure	10.	The	water	contained	5000	
ppm	of	 salt	 before	 the	 test.	 The	water	was	pumped	 through	during	5	minutes	but	 the	 sample	 that	was	 taken	 just	
before	shutting	off	contained	only	4500	ppm,	a	reduction	of	10%.	The	second	case	on	Mallorca	was	run	during	a	long	
time	 test	 with	 green	 pepper.	 Samples	 of	 the	 water	 was	 continuously	 taken	 and	 contained	 about	 50%	 lesser	 salt	
compared	to	the	water	sample	that	was	taken	before	start.	The	interesting	thing	is,	that	in	both	cases	there	was	no	
reject	outlet,	the	device	was	only	used	as	a	vortex	generator	so	what	got	in,	must	have	got	out.	The	lost	of	up	to	50%	
of	the	salt	is	yet	not	explained,	this	opens	for	further	development	and	examination.	
	
Watreco	 have	 developed	 and	 tested	 the	 described	 method	 in	 small	 laboratory	 scale	 and	 are	 currently	 looking	 at	
partners	who	have	the	means	and	knowledge	to	conduct	larger	scale	trials	and	build	pilot	and	larger	scale	prototypes	
so	a	larger	commercial	design	can	be	achieved.	
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Prevent	Scale/Calcium	Build	Up	
The	build-up	of	minerals,	so	called	scaling,	on	surfaces	that	are	in	contact	with	water	-	is	a	large	problem	in	many	parts	
of	the	world.	With	only	a	few	millimetres	of	scaling,	when	it	comes	to	heat	or	cooling	transfer,	it	increases	the	energy	
consumption	 between	 20-50%.	 The	 degree	 of	 scaling	 problems	 differs	 depending	 on	 geographical	 area	 and	water	
characteristics.	The	currently	dominating	method	to	overcome	this	problem	is	to	use	different	kind	of	chemicals	that	
continuously	are	added	to	the	water	volume.	This	solution	is	called	chemical	water	treatment.	
	
The	interest	in	the	market	for	the	opposite	-	non-chemical	water	treatment	-	is	now	growing.	This	eliminates	and	or	
decreases	 the	 need	 to	 use	 chemicals,	 which	 is	 hazardous	 for	 service	 and	 maintenance	 staff	 as	 well	 as	 for	 the	
environment.	It	is	also	costly.		
	
There	are	a	range	of	technologies	within	the	non-chemical-water	treatment	sector	that	addresses	scaling	prevention,	
everything	 from	electromagnetic	 pulsing,	 permanent	magnets	 to	 AC	 induction.	 Lately,	 solutions	 that	 use	 advanced	
hydrodynamic	forces	 in	combination	with	hydrodynamic	cavitation	have	gained	more	and	more	 interest	 in	the	non-
chemical-water	treatment	sector.	The	Watreco	solution	for	prevent	scaling	falls	into	this	category.	
	
Several	water	treatment	processes	that	face	problems	with	scaling	has	been	identified	by	Watreco	and	our	partners.	
We	have	also	been	approached	directly	by	end	users	that	seek	a	solution	to	their	problem.		Based	on	observations	in	
other	application	areas	that	use	Watreco	Vortex	Process	Technology,	a	scaling	prevention	effect	has	been	observed.	
This	has	initiated	a	test	programme	that	has	been	performed	in	both	laboratory	and	field	environment.	So	far	tests	in	
water	 treatment	 for	 cooling	 towers*	has	exceeded	expectations	with	 this	 technology	now	being	offered	by	 leading	
energy	 efficiency	 agencies.	 	 Canadian,	 EU	 and	 some	 US	 state	 governments	 now	 offer	 incentives	 for	 companies	 to	
implement	the	Watreco	technology	in	their	systems.	
	
*)	Cooling	towers	are	heat	removal	devices	used	to	transfer	process	waste	heat	to	the	atmosphere.	Cooling	towers	
may	either	use	the	evaporation	of	water	to	remove	process	heat	and	cool	the	working	fluid	to	near	the	wet-bulb	air	
temperature	or,	in	the	case	of	closed	circuit	dry	cooling	towers,	rely	solely	on	air	to	cool	the	working	fluid	to	near	the	
dry-bulb	air	temperature.	
	
Common	applications	 include	cooling	 the	circulating	water	used	 in	oil	 refineries,	petrochemical	 and	other	 chemical	
plants,	thermal	power	stations	and	HVAC	systems	for	cooling	buildings.	
	

	
	
Picture	11	Left:	Strong	hydrodynamic	force	in	the	Watreco	Vortex	generator	creates	hydrodynamic	cavitation	(white	
ring)	instantly	change	the	water	chemical	balance	and	affect	the	calcium	crystals	in	the	water.	More	research	with	a	
”cross	 science	 approach”	 and	 advanced	 measuring	 technology	 is	 needed	 to	 fully	 understand	 these	 dynamic	 and	
advanced	 processes.	Middle:	 Field	 test	 set-up	 at	 De-Jong	 Cold	 Stores	 in	 The	Netherlands	 (Vortex	Generator	 in	 red	
circle).	Right:	Observation	area	during	test	showing	a	clear	scaling	prevention	result.	No	chemicals	where	used	during	
the	three	month	test.	No	scaling	build-up	was	observed	during	the	test.	
	
A	report	from	the	Institute	of	Sustainable	Process	Technology	(from	2011)	can	be	found	at	
http://www.ispt.eu/media/Vortex-technology_def.pdf			A	video	explanation	of	it’s	application	can	be	found	at	
https://www.youtube.com/watch?v=ZWcBEPlj2-I	
	
For	more	information	and	a	detailed	case	study	commissioned	by	the	State	of	California	and	Southern	California	
Edison	at	the	City	of	Hope	Hospital,	refer:	http://www.moss.org.au/Cooling-Tower-VPT				
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Irrigation	
70%	of	the	usable	fresh	water	on	the	planet	 is	used	by	the	 irrigation	sector.	The	majority	 is	used	 in	agriculture	and	
greenhouses.	At	the	same	time	water	is	a	scares	resource	in	many	parts	of	the	world.	
	
Finding	and	developing	solutions	that	use	less	water	and	or	make	better	use	of	the	accessible	water	has	become	more	
and	 more	 important.	 The	 Watreco	 Vortex	 Process	 Technology	 has	 shown	 very	 positive	 results	 in	 greenhouse	
production	 of	 cucumbers	 and	 tomatoes.	 Tests	 have	 also	 been	made	 on	 golf	 greens	with	 representatives	 from	 the	
Swedish	Golf	Association.	All	tests	confirm	observation	of	positive	effects	when	using	vortex	treated	water.		
	
As	 described	 earlier	 in	 other	 parts	 of	 this	 document,	 the	Vortex	 process	 is	 diverse	 and	 complex	when	 is	 comes	 to	
understanding	exactly	what	is	happening	with	the	water	in	every	part	and	aspect.	Our	aim	is	to	undertake	more		tests	
to	 get	 a	 better	 understanding	 of	 the	whole	 process	 of	 farming	with	 different	 products	 and	 processes	 using	 vortex	
treated	water	through	irrigation.	This	should	cover	everything	from	the	seed	phase	to	increased	shelf	time	in	the	store	
and	how	taste	and	quality	of	the	end	product	are	perceived.	
	
The	 testing	programme	has	 so	 far	 included	 tests	 at	 the	 Swedish	Agricultural	University	 -	 SLU,	production	and	yield	
tests	in	The	Netherlands	in	a	green	house	test	production	centre	along	with	test	at	a	full	scale	production	centre	both	
in	Sweden	and	in	UAE	(Middle	East).	At	the	university	tests,	significant	differences	has	been	measured	and	verified.	
And	at	the	test	production	centre	and	 increase	 in	yield	between	5	to	10%	was	achieved.	The	field	tests	at	 full-scale	
production	have	shown	stronger	plants	and	a	better	root	system.	It	also	appears	that	the	plants	that	was	growing	in	
vortex	treated	water	had	a	better	tolerance	against	stress.	
	

	
	
Left:	 A	 test	 programme	 has	 been	 initiated	 together	 with	 the	 Swedish	 University	 of	 Agricultural	 and	 Science.	 The	
practical	tests	are	performed	in	a	fully	controlled	environment	climate	chamber.	This	enables	us	to	measure	and	verify	
specific	changes	and	treatments.	Middle:	Installation	on	the	irrigation	system	and	analysis	for	results	by	Watreco	staff.	
Right:	Field	test	 in	 full	production	green	houses	with	production	of	cucumbers	at	Meteor	Test	Production	Centre	 in	
The	Netherlands,	a	world	leading	manufacturer	of	irrigation	systems	and	green	houses.	
	
Organisations	wishing	to	use	the	technology	in	agriculture	or	participate	in	future	studies	should	contact	Leigh	Baker,	
Water	Innovation	Project	Manager,	Email	water@moss.org.au	or	call	0417	124	910.	
	
For	 further	 information	 on	 any	 of	 the	Watreco	 products	 or	 to	 discuss	 possible	 applications	 of	 the	water	 vortex	
technology	developed	by	Watreco,	please	contact:	
	
Anne-Maree	McInerney		
Founder	and	CEO	Models	of	Success	and	Sustainability	(MOSS)		
306	Tindals	Road,	Warrandyte,	VIC	Australia	3113	
Ph:	+61	3	987	99886	/	+	61	419	798	104	
Email:	amm@moss.org.au	Skype:	annemareemcinerney	
	
Or	Leigh	Baker	-	Water	Innovation	Project	Manager	
Email:	leigh@moss.org.au	Ph:	0417	124	910	
	
	

	


