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Apart	from	the	type	of	rolling,	concentrated	or	distributed,	the	logical	detail	of	the	design	of	the	elastic	ellights	is	relatively	similar,	since	it	is	based	on	its	phaasor	diagrams.	Using	an	induction	motor	reference	model	with	a	concentrated	rolling,	we	will	show	you	how	to	create	selections	in	the	Comsol	Multiphysicsâ®	software	to	simplify	the	analysis
of	your	rolled	design.	Then	we	will	demonstrate	how	to	continue	advancing	their	simulation	studies	automating	these	processes	with	the	application	editor.	Our	induction	engine	example	model	The	operational	modes	and	the	types	of	eloquin	eloquins	are	defined	by	the	way	in	which	their	routers	are	connected.	Its	fundamental	principle	of	operation	is
based	on	the	voltages	and	currents	that	flow	through	these	winds.	Regardless	of	the	type	of	corner,	windings	can	be	classified	as	concentrated	or	distributed,	with	other	subcategories	such	as	fractional	and	comprehensive	applied.	For	concentrated	winds,	as	the	name	suggests,	each	polo	on	the	corner	will	have	a	set	of	drivers	through	the	same	slot.
On	the	other	hand,	for	the	distributed	rollers,	the	number	of	slots	will	be	greater	than	the	number	of	poles,	so	that	the	conductors	of	each	pole	will	be	distributed	between	the	number	of	slots.	The	benefits	and	differences	of	using	concentrated	windshields	against	the	distributed	windshields	are	out	of	reach	of	this	blog.	Our	induction	motor	model	was
built	using	a	60	°	pot.	This	means	that	there	are	60	separation	from	the	lower	part	of	one	stator	slot	to	another.	To	create	some	uniforms	of	flow	density	and	ensure	induction	in	the	steel	rotor	to	produce	movement,	we	have	to	ensure	that	there	is	some	separation	between	each	stator	slot.	In	many	rotor	topologies,	this	gap	is	full	of	tooth	of	the	stator.
Without	In	this	example,	we	have	selected	15°	of	air	space,	which	means	that	each	stator	slot	will	cover	45°	of	the	required	60°	total.	Induction	of	three	phasesIt	represents	the	dimensions	and	phase	configurations	of	the	original	model.	At	this	point,	what	we	have	described	may	sound	complicated,	but	it	is	actually	quite	simple.	As	we	mentioned
earlier,	the	design	of	vanishes	on	electrical	machines	depends	on	its	voltage	fasor	diagrams.	In	the	figure	below,	the	blue	lines	represent	the	phases,	while	the	orange	lines	represent	their	negative	counterparts.	Triphasic	Fasorous	Diagram.	The	induction	engine	used	for	this	example	is	a	two-pole	three-phase	machine,	and	can	be	described	exactly	by
the	fasor	diagram,	where	60°	defines	the	pole	tone	in	the	stator.	The	only	challenge	here	is	that	these	separation	angles	between	each	stator	only	work	in	the	case	of	two	poles.	We	need	to	create	a	relationship	between	the	electrical	angles	shown	in	the	Fasor	diagram,	which	describe	the	circular	motion	of	the	rotor,	and	the	actual	mechanical	angle,
which	describes	the	physical	location	of	each	slot	of	the	stator.	The	electric	angle	is	represented	by	the	following	equation:	\	theta_	{electrical}	=	\	frac	{p}	{2	\}	theta_	{mechanical}	under	the	node	Definitions,	we	can	create	selections,	that	is,	group	geometric	entities	such	as	domains,	limits,	limits,	edges	and	points.	For	the	two	pole	machine,	there
are	two	points	of	interest:	identify	the	slot	of	the	stator	corresponding	to	each	phase	and	identify	the	direction	of	the	current	(in	or	out).	Note	that	while	there	are	several	ways	to	perform	the	same	operation,	this	specific	case	serves	as	an	example	of	how	selections	can	be	used	in	a	model.	In	the	figure	below,	we	have	parameterized	the	selection	of	the
ball	so	that	it	is	possible	that	we	always	select	the	midpoint	of	each	slot	of	the	stator.	As	mentioned	above,	the	coil	tone	is	45o	and	since	we	are	workingA	circular	geometry	is	easy	to	parameterize	the	X	and	and	and	to	follow	each	location	of	the	coil	around	the	geometry:	x	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	=	y	=	\	fraud	{r_4+r_3}	{2}	\	sin	\	Big
(\	fraud	{\	fraud	Take	a	look	at	the	screenshot	shown	above.	Ball	1	represents	the	ã	¢	â‚¬	-	a	and	ball	2	This	allows	us	to	call	them	easily	from	the	physical	interface	in	each	coil	function.	Bobbin	linking	1:	Phase	A	to	the	selection	of	union	1	and	the	direction	of	inverse	current	to	the	selection	of	the	ball	1.	The	pictures	highlighted	in	the	capture	of	the
previous	screen	show	that	the	physical	node	can	be	linked	to	the	domain	selection	.	Here,	the	green	box	represents	the	union	node	and	the	blue	box	represents	the	ball	1.	Such	link	is	necessary	to	indicate	the	current	direction.	The	order	of	the	phases	will	determine	the	direction	in	which	the	rotor	moves.	Therefore,	we	will	use	the	same	sequence	as
the	original	example,	from	the	ã	¢	â‚¬,	a.	Now	consider	a	four	-pole	corner	and	describe	the	eligrico	and	the	pestic	Érulo,	as	well	as	the	phase	and	direction	of	the	current.	The	following	table	provides	a	general	description	of	these	elements.	Phase	-a	b	-c	a	-b	c	-a	b	-c	a	-b	c	Directorate	of	current	ãžâ¸	esqurical	0	60	120	180	240	300	360	420	480	540
600	660	ã®â¸	Schecal	0	30	60	90	120	150	180	210	240	270	270	270	270	270	270	270	270	270	300	330	Relationship	between	the	phase,	current	direction,	the	elomus	and	mechanical	Érculo	for	a	four	-pole	corner.	If	done	manually,	this	task	can	become	quite	tedious.	To	perform	the	same	operation,	we	would	need	to	create	twelve	ball	selections,
group	them	into	three	unions	and	identify	each	current	conversion.	Now	imagine	doing	this	for	an	eight	or	ten	poles	and	having	to	manually	change	each	selection	for	each	winding	design.	What	Then,	the	applications	builder	becomes	quite	ã	ostil	in	such	situations.	Use	of	all	to	create	dynamic	selections	in	the	application	application	With	Builder	app,
you	can	develop	a	custom	user	interface	that	suits	your	specific	needs.	Here,	we	have	parameterized	our	model	to	create	a	function	that	depends	on	the	stator	polygon	and	the	mechanical	angle	and	can	be	used	to	model	a	three-phase	induction	machine	for	multiple	poles.	As	noted	above,	there	are	many	ways	to	perform	such	an	operation,	but	our
goal	is	to	show	the	capabilities	and	advantages	of	using	selections	and	the	Applications	Editor	to	do	so.	The	whole	functions	introduced	as	x	and	positions	within	the	ball	selections	can	be	described	by	the	following	expressions,	respectively:	x	=	\frac{r_4+r_3}{2}\Big(\frac{\Theta_s}{2}{\frac}{2}{2}{2}{2}	Since	we	are	working	with	three	phases
and	two	current	directions,	we	can	easily	use	the	mod	(%)	function	to	identify	the	two	interesting	attributes	of	each	coil:	the	phase	and	current	direction.	If	we	start	counting	coils	from	phase	–	A	until	all	mechanical	angles	are	covered	by	each	coil	slot,	we	would	end	up	with	something	similar	to	the	table	below	for	the	case	of	four	layers.	Phase	-A	B	-C
A	-B	C	-A	B	-C	A	-B	C	Coil	Number	(i)	0	1	2	3	4	5	6	7	8	9	10	11	i%3	0	1	2	0	1	2	0	1	2	i%2	0	1	0	1	0	1	0	1	0	1	Description	of	the	algorithm	used	to	identify	each	phase	and	when	to	invest	the	current	direction.	Here,	a	0	coil	(i)	number	represents	phase	–	A,	a	1	coil	number	represents	phase	B,	and	so	on.	Using	i%3,	we	can	easily	identify	phase	A	as	0,
phase	B	as	1,	and	phase	C	as	2.	In	addition,	for	each	phase	from	the	phase	–A,	we	can	see	that	the	current	roiretna	roiretna	le	ne	ebircsed	es	omoc	otse	anoicnuf	om³Ãc	rev	araP	.0	omoc	acifitnedi	es	etneirroc	al	ed	ovitisop	odal	le	euq	sartneim	,1	omoc	acifitnedi	es	Let's	look	at	a	section	of	the	downt	created	in	the	editor	of	Mã	&	all	of	the	application
builder.	Generation	of	automated	ball	selections	using	the	editor	of	mã	©	all	for	each	coil.	The	image	above	only	shows	how	to	create	the	selections	for	phase	A.	here,	we	use	three	accountants:	counts	from	0	to	the	last	coil	(11	in	the	case	of	four	poles).	If	I%3	is	true,	then	we	can	say	that	it	is	phase	A,	and	we	will	store	those	selections	in	Array	Phasea.
Then	we	need	to	verify	the	current	address.	If	I%2	is	0,	then	the	address	of	the	current	is	considered	negative,	and	we	will	store	those	selections	in	another	matrix	called	Phasearev.	So	far	we	have	created	ball	selections,	but	we	need	to	create	the	unions.	This	operation	is	quite	easy	to	carry	out,	since	we	will	always	have	six	unions	in	our	case:	phase
A,	phase	B	and	Phase	C,	together	with	the	three	unions	corresponding	to	the	inverted	current	direction.	CREATION	OF	TRADE	UNION	SELECTIONS	using	the	editor	of	MÃ	©	all	for	each	phase.	In	the	same	way,	we	must	ensure	that	each	union	is	assigned	to	its	corresponding	physical	interface.	Linking	of	the	coils	with	the	selections	of	the	union	and
the	current	direction	inverted	with	the	ball	selections	using	the	editor	of	MÃ	©	all.	Now	we	have	finished	the	creation	of	selections	that	will	depend	on	the	number	of	poles	entered	â	€	‹â	€‹	by	application	users.	With	additional	time	and	creativity,	it	could	extend	the	functionality	of	this	application	through	the	form	editor.	This	tool	provides	the
capacity	to	design	an	application	that	allows	users,	for	example,	assigning	material	properties,	taking	into	account	the	dependence	of	the	time	of	the	solution	(transient	or	reinforcement)	and	even	automating	the	postprocessing.	These	characteristics	stand	out	in	the	screen	capture	below.	An	application	n³Ãicazitamotua	n³Ãicazitamotua	y	senoicceles
ed	osu	le	erbos	n³Ãicamrofni	s¡Ãm	agnetbO	.socin¡Ãcem	y	socirtc©Ãle	solugn¡Ã	sol	ertne	n³Ãicaler	al	ne	sadasab	senoicceles	artseum	y	aerc	n³Ãicacilpa	atsE	.lanigiro	n³Ãiccudni	ed	rotom	ed	oledom	le	ne	adasab	n³Ãicalumis	redliuB	redliuB	noitacilppA	eht	htiw
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