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etnemacitamotua	eratsopmi	rep	evitalumuc	The	choices	that	a	user	app	make	geometries	very	different.	The	demo	app	can	be	used	as	a	starting	point	for	apps	for	more	elaborate	mixers	containing	more	options	for	fluid	flow.	For	example,	two	-phase	flows	and	non	-Newtonian	flows,	as	well	as	for	the	geometries	of	the	ship	and	the	impeller.	The
appearance	of	the	demo	app	as	the	annotated	screenshot	of	the	user	interface	(UI)	below	shows	the	11	different	types	of	impelings	(1)	which	can	be	added	to	a	model	and	to	the	different	types	of	tanks	(2):	distributed,	flat	and	cone,	with	and	without	deflectors.	The	dimensions	of	the	impels	and	ships	can	be	set	for	the	different	types.	The	properties	of
the	fluid	and	the	speed	of	rotation	of	the	impeller	are	selected	in	the	fluid	property	and	operating	conditions	section	(3).	The	home	ribbon	card	(4)	contains	the	mesh	and	calculation	buttons,	which	generate	the	numerical	model	and	solve	the	model	equations.	The	results	show	the	parasitic	diffusive	and	the	speed	of	speed,	both	in	3D	and	in	a	vertical
cutting	surface	along	the	reactor	(5).	The	cutting	plans	can	be	rotated	to	show	the	results	to	different	corners	around	the	tree	(6).	The	results	also	provide	an	estimate	of	the	temporal	mixing	scale	(7).	Screenshot	noted	of	the	mixer	app.	In	this	specific	case,	the	impeller	is	equipped	with	three	axial	impelings	with	double	-shaped	double	blade	sections,
so	-called	Ekatoã	¢	Â®	Intermig,	distributed	on	the	length	of	the	impeller	tree.	The	cut	plan	shows	the	parasitic	diffusive,	which	is	a	measure	of	local	mixing,	in	which	red	is	"the	darkness"	and	blue	is	"babone".	The	11	different	types	of	impellers	give	a	great	liberty	in	the	creation	of	various	impelled	forms.	For	example,	using	hydrolyocchieri	or
constantly	combination	with	cuts	with	cuts	and	fillets,	it	is	possible	to	create	different	elastic	impellers.	Different	impelled	forms	created	with	hydroalocchione	constant	tone	impeller	type,	which	is	one	of	the	11	types	of	joints	available	in	the	app.	The	impeller	launched	with	blades	can	create	asymmetric	blades	with	rounded	folds	using	fillets.	Details
of	the	Embedded	Model	The	model	geometry	is	defined	in	the	embedded	model	by	a	number	of	so-called	geometry	parts.	For	example,	there	are	eleven	different	parts,	one	for	each	impeller	type.	The	parts	are	called	in	the	main	geometry	sequence	by	the	part	instances	(1).	The	part	instances	use	parameters	as	input.	You	may	compare	the	part
instance	to	a	function	call	with	the	input	parameters	as	arguments.	These	input	parameters	(2)	control	the	dimensions	and	the	configuration	of	the	geometry	defined	by	the	part.	For	example,	the	c-shaped	double-blade	axial	impeller	may	receive	parameters	for	the	radius	of	the	impeller	and	the	number	of	blades.	The	geometry	defined	by	the	part	may
also	be	positioned	relative	to	other	objects	in	the	main	geometry	sequence,	such	as	relative	to	a	work	plane	in	the	main	sequence	(3),	for	instance.	The	output	of	the	part	is	the	geometry	object	(or	several	objects)	itself	together	with	a	number	of	selections.	An	example	of	a	selection	created	in	a	part	is	the	Impeller	Blades	selection.	The	selection
created	by	the	part	instance	may	contribute	to	selections	for	domain,	boundaries,	edge,	and	point	selections.	For	example,	the	Arm	selection	and	the	C-shaped	blades	selection	both	contribute	to	the	boundary	selection	¢Ã​Â​ÂImpeller	Blades¢Ã​Â​Â	(4).	The	¢Ã​Â​ÂImpeller	Blades¢Ã​Â​Â	selection	is	referred	to	as	a	cumulative	selection.	Note:	We	have
covered	cumulative	selections	in	more	detail	in	this	blog	post.	The	part	instance	in	the	embedded	model	takes	the	output	selections	from	the	part	and	gathers	them	in	cumulative	selections	according	to	the	settings	specified	in	its	settings	window.	In	the	same	way,	several	impellers	and	impeller	types	can	contribute	to	the	Impeller	Blades	selection.
When	setting	boundary	conditions,	the	cumulative	selections	listed	in	the	Contribute	to	column	will	be	available	in	the	list	box	for	all	boundary	characteristics.	The	same	methodology	is	used	for	the	definition	of	the	ship	and	baffles	attached	to	the	ship's	wall.	By	creating	selections	(in	the	geometrical	part)	that	contribute	to	other	cumulative	selections
defined	in	the	party	instance,	we	allow	automatic	updating	of	domain	selections,	border,	edge	and	point	in	the	settings	of	physics,	network	and	plot.	A	geometry	change	automatically	updates	selections	in	all	other	settings,	see	the	figure	below.	The	Physics	Driving	the	App	Physics	in	the	model	is	quite	simple.	The	equations	of	the	model	are	the
Navier-Stokes	equations	for	fluid	flow	combined	with	a	distributed	algebraic	equation,	defined	in	every	point	of	space,	for	turbulent	viscosity.	Algebraic	equations	use	the	distance	from	the	anti-slip	walls	as	variable	in	equations.	This	is	calculated	in	the	model	solving	an	equation	of	the	function	of	the	wall	distance.	Flow	equations	are	resolved	using
the	approximation	of	the	frozen	rotor	for	rotating	machines.	Cumulative	selections	are	widely	used	to	automatically	update	domain	settings	and	border	conditions.	For	example,	the	boundary	condition	of	the	rotating	inner	wall	in	the	Fluid	Flow	interface	gets	its	selection	from	the	cumulative	selection	of	Impeller	Blades	(see	the	figure	below.)
Screenplay	detailing	that	the	Rotating	Interior	Wall	receives	its	selection	from	the	associated	cumulative	selection	"Impeller	Blades".	The	built-in	model	uses	a	controlled	physical	network.	The	mesh,	which	is	automatically	produced,	includes	the	mesh	border	layer	to	solve	border	layers	formed	along	walls	without	slide	and	rotating	walls.	The	solution
is	calculated	in	two	stages	by	the	solver.	The	first	step	calculates	the	distance	of	the	wall,	since	this	problem	is	independent	from	the	field	ofthe	second	step	calculates	the	solution	to	Navier-Stokes	equations	and	the	equation	of	turbulence.	turbulence	equation	uses	the	function	of	wall	distance	al	¨Ã	)8(	yrtemoeG_scihparG	oludom	li	,oipmese	dA
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led	ppa'llen		Ãticolev	id	ossulf	e	asocitrov		Ãtivisuffid	etnatlusir	al	artsom	ehc	enigammI	.ossergni	With	the	geometry	of	the	title	(9)	and	is	shown	at	the	top	in	the	screenshot	above.	Almost	all	widgets	contained	in	the	modules	can	be	connected	to	a	command	in	the	built	-in	model.	For	example,	the	tank	type	summarizing	box	(10)	is	connected	to	a
method	that	that	the	tank	type	that	will	be	built	when	the	application	user	updates	the	geometry.	The	widget	update	button	(11)	in	the	tape	is	in	turn	connected	to	the	method	that	updates	the	geometry	in	the	built-in	model.	Possible	extensions	Despite	its	apparent	complexity,	the	Mixer	application	is	quite	simple	to	create	once	the	built-in	model	is
available.	The	design	of	the	geometric	parts	and	cumulative	selections	also	make	the	built-in	model	relatively	easy	to	parameterize	and	automate.	The	future	versions	of	the	app	will	contain	biphase	flow	and	data	output	for	the	torque,	flow	number	and	pump	capacity	required.	Run	the	Mixer	app	now	for	inspiration	and	start	creating	your	own	mixer
design	apps	with	COMSOL	Multiphysics.	Ekato®	is	a	registered	trademark	of	Ekato	Holding	GmBH.	GmBH.
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