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Prototype	Â	«construction	of	a	representative	solution»;	Production	Â	«refine	the	solution	through	an	iterative	design	process;	Packaging	»which	makes	the	solution	reliable,	cheap	and	repeatable.	To	find	out	more	about	effective	CFD	in	Openfoampagina	2	The	Openfoam	Foundation	is	pleased	to	announce	the	release	of	version	9	of	the	Toolbox	Open
Source	CFD	Openfoam.	Version	9	is	an	instantaneous	of	the	Openfoam	development	version	which,	through	sustainable	development,	is	always	available.	It	provides	new	functionalities	and	important	improvements	to	the	existing	code,	with	severe	usability	requirements,	robustness	and	extensibility	.openfoam	9	includes	the	following	key
developments.	Multifase:	improved	the	performance,	numericity	and	robustness	of	multi	-phase	solvers.	Transport:	Multicomponent	diffusion	and	redesign	of	Thermophysic	otherSportModels.	Thermophysics:	automatic	compilation	of	model	packages,	mixing	rules,	tabular	inputs.	Heat	transfer:	coherent	calculations	between	solvents,	BC	and	post-
processing.	Particle	tracking:	types	of	cloud	selected	by	the	user,	not	coded	in	the	solvers.	Reactions:	greater	robustness	of	numerics	and	chemistry	and	added	general	controls.	Mesh:	Rifatorized	parts	of	Snappyhexmesh,	decomposition	and	manipulation	tools.	Film	surface:	Introduced	Standard	thermophysical	modeling.	Function	Objects:	review	of
the	packed	functional	objects	for	better	usability.	Models	and	constraints:	Fvoptions	replaced	by	Fvmodelfi	and	FvConstraints	more	flexible.	House	configuration:	improved	scripts	and	additions	new	functions	functions	of	2	variables.	Computation:	better	robustness	and	performance	of	I/O,	compilation,	numerical.	About	750	Code	Commites,	over	200
problems	solved.	ISO/IEC	14	882:	2011	(C	++	14):	tested	for	GCC	V5.4+,	Clang	V10+(also	V4+should	work)	.openfoam	9	is	available	for	the	following	platforms,	with	paraview	5.6	including	mesa	with	acceleration	For	systems	without	graphic	card	(supported):	the	Openfoam	9	source	pack	can	be	completed	on	suitable	Linux	Modeling:	correct	energy
changes	due	to	the	transfer	of	mass	to	the	multiFaseeulerfoam	[Commit	0EFC49]	interface.	In	compressible	interfoam,	the	mixing	models	are	based	on	the	fraction	of	Massa	for	thermodynamic	properties	and	on	the	fraction	of	volume	for	transportation	properties	[Commit	1988E3].	Centralized	the	compilation	of	multi	-phase	motorcycle	models	and
thermophysical	transport	[COMMIT	8A5E8].	Compressibleinterfoam	supports	the	clouds	of	particles	that	can	affect	the	walls,	forming	a	film,	which	in	turn	can	move	to	VOF	when	the	film	is	sufficiently	thick	to	be	resolved	[Commit	707fb6].	For	the	surface	tension	on	the	walls,	the	contact	angle	can	now	be	specified	at	any	phase	in	multi	-phase
solvents	[Commiti	de7642].	Multifase	reaction	(with	VTT	Finland	and	Hzdr	Dresden-Rossandorf):	new	phase	of	Arrhenius	reaction	calculates	a	reaction	speed	on	a	surface	of	a	phase	in	a	multi-phase	simulation	[Commit	3f64e2].	Added	the	terms	source	of	fvoption,	modified	group	dimensions	and	model	of	drift	of	variation	of	correct	density	[Commits
1cbb70].	New	Bubblepipe	tutorial	with	modeling	the	budget	of	the	population	in	Multifaseeulerfoam	[Commit	01	205C].	Performance/numerical:	the	limitation	of	multiple	phases	in	the	multifaseeulerfoam	[Commits	058	562]	improved,	commutable	to	the	old	testing	method	[Commiti	D92	665].	Multifaseeulerfoam	and	Reagiscefoam	include	a	frozen
flow	switch	to	disable	the	flow	in	a	simulation	[Commit	0E8391].	The	term	of	kinetic	energy	to	ensure	conservation	during	a	shock	in	multi	-vale	Eulerfoam	[Committ	A060C6]	is	correct.	Pressure	checks	added	to	the	multi	-firm	Eulerfoam	compatible	with	compressible	solvents	[Commiti	762fb4].	Improved	the	conservation	and	delimitation	of	multi	-
phase	Eulerfoam	for	mobile	mesh	containers	[BDF45F	Commitation].	Tutorial:	erartsomid	erartsomid	rep	elibimirpmocni	etnematelpmoc	aro	¨Ã	maoFreluEesafitlum	rep	D2lesseVrexim	erotinetnoc	lI	.]	e964b6	timmoc	[	erotinetnoc	lad	odiuqil	ociracs	noc	D2egrahcsiDoipmese	id	osaCerotinetnoc	ovouN	.]	559	29b	timmoc	[	maoFreluEesafitlum	rep
acimretosi	aticserc	id	osac	reference	[	commit	4865cd	].Transport	Modeling	MomentumTransportModels:	New	thixotropic	momentum	transport	model	[	commit	9105b8	].	ThermophysicalTransportModels:	Added	heat	flow	models	based	on	temperature	gradient	(rather	than	energy)	that	are	stable	and	efficient	[	commit	747cea	].	Improved	unityLewis
number	diffusion	models	during	internal	energy	resolution	[	commit	8106c1	].	Improved	heat	flow	calculation	due	to	differential	diffusion	of	fluid	species	[	commit	0ea1b2	].	Multi-component	diffusion:	The	new	MaxwellStefanFourier	for	laminar	flow	combines	the	Maxwell	Stefan	model	for	multi-component	diffusion	with	a	Fourier	thermal	flow	model
that	includes	the	optional	thermal	diffusion	of	Soret	species	[	commit	8182a0	].	The	new	FickianEddyDiffusivity	multi-component	transport	model	calculates	heat	and	mass	streams	using	FickÃ→Â	Âs	Law	and	eddy	viscosity	turbulence	modeling	[	commit	e001cd	]	with	optional	temperature-dependent	coefficients	[	commit	c5fc21	].	New	FickianFourier
multi-component	mass/energy	transport	model	[	commit	16e975	].	Turbulence:	Added	the	Lopez	&	Walters	correction	(2016)	to	the	turbulence	model	kkLOmega	[	commit	fdfe5f	].	New	turbulence	model	kOmega2006,	the	2006	version	of	WilcoxÃ	Âs	turbulence	model	k-omega	RAS	[	commit	10a6e7	].For	more	information	on	transport	modeling,	see
Ã½ÂÂRedesign	OpenFOAM	for	the	Future	Ã→ÂÂ.Thermophysical	models:	If	a	model	package	(thermodynamics,	transport,	state	equation)	is	specified	that	will	not	be	available	as	standard,	the	Ã	pack	is	constructed	and	compiled	automatically	[	commit	04cab8	].	Dynamic	compilation	of	thermophysicalProperties	packages	to	a	range	of	resolution
applications	[	commits	f60252	]	and	similarly	for	basic	chemical	modeling	packages	[	commit	78ef8e	].	Thermodynamics:	the	Thermophysics	of	solids	does	not	require	more	a	pressure	field,	therefore	the	solid	regions	in	cases	of	conjugated	heat	transfer	do	not	require	more	than	a	P	[Commit	51D763	files].	The	new	Fluidreationthermo	model	allows
users	to	choose	Model	based	on	density	(rho)	or	compressibility	(psi)	rhoReactions	(Buoyant)	Foam	are	deprecated	in	favor	of	the	more	general	reactionsFoam	&	buoyantReactionsFoam	solvers	[	commit	a8e809	].	Mixing	rules:	Basic	maintenance	of	thermophysical	modeling	supports	the	implementation	of	separate	mixing	rules	for	thermodynamics
and	transport	properties	[	commit	a63b30	].	The	new	valueMulticomponentMixture	model	allows	general	calculations	of	thermophysical	properties	for	species	mixtures	[	995cda	commit],	e.g.	the	Wilke	blending	rule	for	gaseous	transport	properties	[	commit	e638d7	].	Data	input:	New	rhoTabulated,	hTabulatedThermo,	tabulatedTransport	provide
density,	enthalpy,	viscosity	and	thermal	conductivity	from	a	uniform	pressure	and	temperature	table	with	quick	search	and	interpolation	[	commit	13	589c	].	Added	tabulated	thermo-physical	properties	of	refrigerant	R12	[	commit	6b4b81	].	Refactoring:	Improving	the	efficiency	of	multi-species	thermophysical	modeling	by	caching	the	calculation	of	Cp
and	Cv	[	commit	5e146c	].Heat	transfer	case	setting:	thermal	radiation	is	now	included	in	simulations	using	fvOption	radiation	[	commit	984	830	].	Numerical:	the	wallHeatFlux	function	object	has	been	updated	to	use	the	q	()	function	in	thermophysicalTransportModel	[	commit	16da54	].	In	conjugated	heat	transfer,	the	solid	heat	flow	model	is	now
both	energy-saving	and	constant	temperature	[	commit	f15d15	].	Boundary	conditions:	Temperature-coupled	boundary	conditions	use	a	symmetric	tensor	for	anisotropic	thermal	conductivity	to	the	boundary	patch	[	commit	77b31c	].	Correct	and	generalized	radiative	heat	transfer	in	the	externalWallHeatFuxTemperature	boundary	condition	[	commit
bdbb2a	].	Data	processing:	Integrated	and	average	calculations	have	been	added	to	the	wallHeatFlux	function	object	[	commit	].	Redesigned	the	wall-mounted	heat	transfer	function	object	with	options	to	calculate	it	as	an	effective	diffusivity	or	using	the	Reynolds	analogy	[commit	c0978a	].Particles	and	Detection	Solvers:	Detection:	stimmoc	[
enoizattegorpir	e	gnirottafer	ehclauq	a	atsopottos	atats	¨Ã	hsem	enoizubirtsider	al	:enoizisopmoceD	.]	7420fe0	stimmoc	[	slortnoChseMdetalletsac	irav	otacifilpmeS	.]	8bf9eb	timmoc	[	inoiger	ellen	otnemanoizefrep	id	illevil	i	rep	inoizatsopmi	el	etacifilpmeS	.]	cbd58f	stimmoc	[	)irossecorp	e	icilcic(	itaippocca	hctap	ni	otnemanidroâllen	e	hctap	elled
icidni	ilgen	gub	e	hsem	alled	enoisrotsid	al	itterroC	:hseMxeHyppans	sehseM.]	cfa276	timmoc	[	dradnats	emoc	elibairav	pets-emit		Ãtiladom	ni	arig	aro	TASI	.]	2628da	timmoc	[	enoizaer	id		Ãticolev	alled	itacifilpmes	iloclaC	.]	d9d559	timmoc	[	acimihc	enoizalledom	allen	onibocaig	led	arutarepmet	alled	itavired	inimret	i	itterroC	.]	28dddb	timmoc	[
naibocaJ	dradnats	ocimihc	olledom	li	erasu	rep	otanroigga	eneiv	ticilpmIreluE	ocimihc	erotulosir	lI	:acimihC	.]	1bda70	timmoc	[	opmet	oihccev	led		Ãteirporp	el	noc	atazzilaizini	etnematterroc	aro	¨Ã	acimihc	enoizargetniâL	.]	f138	09	timmoc	[	ivittaer	e	ilibisserpmoc	ossulf	id	itnevlos	ien	enoisserp	id	oroval	id	enimret	led	enoizazzitercsid	eroilgim
:aciremuN	.]	9e026a	timmoc	[	otlosir	eresse	da	aunitnoc	,inoizaer	el	eserpmoc	,aigreneâlled	enoizisopmoc	id	ametsis	li	ertnem	U	e	p	id	enoizulos	al	eramref	rep	maoFenoizaer	alla	wolFnezorf	enoizpoâl	atnuiggA	.]	9abf8e	timmoc	[	ocimanidomret	olledom	nu	id		Ãtissecen	al	aznes	enoizaer	id	eiceps	id	itneiciffeoc	ecsinrof	enoizaer	id	esab	essalc	avoun
aL	.]	b01a25	timmoc	[	ehcimihc	inoizaer	ellen	assam	id	oicnalib	li	rep	ollortnoc	nu	otnuiggA	:inoizaer	elled	ollortnoC.]	b66d34	timmoc	[	azneugesnoc	id	itanimonir	onognev	onaignargal	id	itnevlos	i	;tupni	id	elif	ien	duolc	id	ipit	i	o	opit	li	erarugifnoc	id	itnetu	ilga	eritnesnoc	rep	ellecitrap	elled	attircsir		ÃtilanoiznuF	:enoizalledoM	.]	337fd2	stimmoc	[
naignargaL	ecidoc	led	iroirefni	illevil	a	duolC	ellecitrap	id	enoisulcni	elituniâl	ossomir	ah	oelcun	led	enoiznetunam	id	oroval	lI	:otnemaiccarT	.]	bd3d04	timmoc	[	aunitnoc	esaf	allad	etnednepidni	aro	¨Ã	ellecitrap	elled	enoizisopmoc	al	].	Removed	delta	parameter	in	geometric	decomposition	by	setting	a	default	value	[	commit	9c73d4	].	Reconstruction:
Maintenance	of	reconstructParMesh	and	fvMeshDistribute	prevents	a	rebuild	error	associated	with	a	âwrong	fusion	of	points	[	commit	9e740b	9e740b	elpiler	ecudorp	ot	sresu	albane	ot	noitpo	enoZecaFoTecafruSelbahcraes	devorpmi	na	sah	won	ytilitu	teSopot	ehT:gnilpmaS	.]	2a0b5f	timmoc	[seman	elif/yrotcerid	tuptuo	yfilpmis0ot
retemarapNcnufNcnuf	whereAht	gnidulcni	,stnemugra	sretemarap	htiw	tciDlortnoc	eht	ni	derugifnocNcejcncuF9aNcnuNcNcfANcncnuNuNuNuANuNcNuNcANuNuNuNuNuNcol	gnisu	evitceffe	yllauqe	si	noitarugifnoc	rieht	oos	stcejbo	noitcnuf	degakcap	fo	luahrevO:lareneG	stcejbO	noitcnuF.]	375a0b	timmoc	[	gnilledom	mlif	htiw	FoV	fo	esac	elpmaxe
mliFetalp	weN:selpmaxE	.]	b70e67	timmoc	[	mlif67	seitcep	lacepemreehtmansciadydridreht0FqmFqrNcr1Amircf0]	us	neewteb	refsnart	ssam	dan	taheh	detcerroC:sledoM	.]	fd8383	timmoc	[	ytilbitmoc	drawkcab	htiw	gnilledum	mlif	ecafrus	of	Tamarov	if	tupni	eht	deifilpmiS:egasU	mliF6ecafruS.]	3acd54	timmoc	[	snoitamrofsnart	elum	fo	ecnqes	a
yltcerroc	troppus	ot	xatnys	wen	a	sah	stnioPmrofsnarTecafrus	:eafrusEfecruNcrMosMosRusMos.	ficeps	ot	snoitpo	detpircs	htiw	scimanydorea	evitomotua	fo	esac	elpmaxe	kcabtsaFreavird	weN:slairotuT	.]	044025	timmoc	[hsem	a	fo	toss	a	morf	secaf	lanretni	desopxe	ropyt	dleif	hctap	lanretni	weN	.]	6b0441	timmoc	[	sehctap	deieps	ecnatsid	a
nihtiwSopot	ni	slc	stels	lleCoTecnatsiDhinige:1Dlec9dleeup]	nac	tenemenifer	hsem	cimanyD:	noitoM	hseM	.]	2ab629	timmoc	[	hseMenifer	ni	sexa	etanidrooc	fo	gniman	ehdesidradnatS	.]	500a54	timmoc	[	selffaBegrem	dna	selffaBtilps,	snoitacilppa	detacided	owt	htiw	selffaBtilpSrOegrem	decalpeR	.]	b5d548	timc	[	yltcerroc
snoitaramitfsnitarnstennstaut:	noitalupinaM	.]	6e6b5c	timmoc	[	knaTgnihsols	dna]	c37f53	timmoc	[	tcuDelgna	eht	gnidulcni	sesac	elpmaxe	eht	ni	maertSedoc	htiw	noitarugifnoc	hseMkcolb	eht	ni	stpircs4m	eht	decalpeR	:hseMkcolb	:hseMkcolb	zones	corresponding	to	a	surface	geometry	file	[	commit	89b9e2	];	used	to	monitor	flow	rate	in	the	TJunction
tutorial	[	commit	ea3e7f	].	New	volumetricFlowRateTriSurface	function	object	calculates	the	flow	rate	through	a	surface	defined	by	a	geometry	(e.g.	OBJ,	STL)	file	[	commit	bda074	].	Refactored	data	writing	code	as	a	setWriter	class	in	the	sampling	library	[	commit	f4a65f	].	Visualisation:	The	streamline	function	object	now	writes	age,	i.e.	the	total
integration	time	from	the	starting	point	of	the	streamline,	[	commit	aa4cb4	].	Improved	robustness	of	generation	of	isoSurfaces,	e.g.	cutting	planes	[	commit	cb8be0	].	The	polygon	triangulation	has	been	replaced	with	a	robust	algorithm	[	commit	02b97a	].	Fields:	A	specific	phase	can	now	be	selected	in	the	turbulenceFields	function	object	[	commit
a09465	].	New	cylindrical	functionObject	transforms	velocity	into	cylindrical	polar	co-ordinates	[	commit	501f3d	].	Improved	usability	and	performance	of	general	surfaceFieldValue	and	volFieldValue	function	objects	[	commit	056cc2	].	Time:	The	setTimeStep	function	object	allows	the	user	to	configure	a	writeInterval	which	changes	over	time	[
commit	bae95b	].For	an	updated	list	of	packaged	function	objects,	see	User	Guide:	6.2	Post-Processing	CLI.Models	and	Constraints	General:	fvOptions	is	replaced	with	fvModels	for	physical	sources	and	fvConstraints	for	numerical	constraints,	with	backward	compatibility	[	commit	da3f4c	].	Removed	the	active	switch	which	is	inefficient	and
incomplete	[	commit	19b3a5	].	fvModels:	heatTransfer	provides	a	source	term	with	heat	transfer	coefficient	to	an	ambient	temperature	[	commit	07a0af	].	heatSource	provides	a	source	term	for	heat	as	a	total	power	or	power	per	unit	volume	[	commit	8d707b	].	Rationalised	interRegionHeatTransfer	[	commit	4442ce	].	New	clouds	and	surfaceFilm
fvModels	provide	pluggable	particle	and	film	modelling	with	coupling	to	the	continuum	in	general	solvers,	e.g.	reactingFoam.	New	massSource	fvOption	(subsequently,	b3dfb5	timmoc	[	otacificeps	kcolc	id	opmet	nu	otarepus	eneiv	odnauq	enoizalumis	anu	epmorretni	emiTkcolCtApots	e	]	4f9737	timmoc	[	otacificeps	elif	nu	id	enoizaerc	al	etnarud	osac
nu	id	otserra'l	asuac	eliFtApots	enoiznuf	alled	otteggo	ovoun	li	:isac	ied	enoitseG	.]	138caf	timmoc	[	elaizini	otats	ol	enodnanitsirpir	,esac	yrotcerid	anu	ecsilup	esaCnaelCmaof	tpircs	ovoun	lI	.]	2ca7fb	timmoc	[	esac	elif	ien	inoizutitsos	erautteffe	rep	eulav=drowyek	ecilpmes	issatnis	anu	edulcni	yranoitciDmaof	.]	65a213	timmoc	[	tes-	enoizpo'l	noc
etnematterid	tupni	id	elif	ien	irtemarap	ied	enoizatsopmi'l	etnesnoc	aro	yranoitciDmaof	.]	bcee08	timmoc	[	iranib	itad	itnenetnoc	elif	irtla	edulcni#	aro	onossop	esac	elif	i	:osac	enoizazzilaizinI	.]	275339	timmoc	[	ellecitrap	rep	oipmese	da	,itnup	ilos	noc	elif	rep	ataroilgim	KTV	aticsU	.]	12e465	timmoc	[	rotinoMmaof	noc	oviv	lad	otazzilausiv	eresse	²Ãup
ehc	otnemom	ingo	ni	)elibairav(	elaropmet	ossap	li	evircs	tcejbOnoitcnuf	petSemit	weN	:noitazilausiV	ataD	noitarugifnoC	esaCÂ	Â¢ÃstniartsnoC	&	sledoM	MAOFnepOÂ	Â¢Ã	eredev	,ilocniv	ius	e	illedom	ius	inoizamrofni	iroiretlu	reP.]	a19813	timmoc	[	elareneg	smetsySatanidrooc/etnatsoc	elif	nu	ni	itinifed	eresse	aro	onossop	ilacol	etanidrooc	id	imetsis
i	:etanidrooc	id	imetsiS	.]	10d7ba	timmoc	[	enoisserp	id	itimil	ied	elibisself	¹Ãip	ollortnoc	nu	ecsinrof	erusserPtimil	:stniartsnoCvf	.]	cdb987	timmoc	[	maoFelpmiStnayoub	,maoFelpmiPtnayoub	ni	otatnemelpmi	e	,]	dd799a	timmoc	[	otacerped	aro	,maoFerif	id		Ãtilanoiznuf	al	eracilper	id	maoFsnoitcaeRtnayoub	a	etnesnoc	ehc	,acitatsordi	enoizazzilaizini
id	erotturretni'l	noc	acitatsordi	enoisserp	alled	enoizazzilaizinI	.]	f8ec94	timmoc	[	enoizalumis	anu	id	itnenopmoc	i	eravittasid	id	itnetu	ilga	onotnesnoc	ehc	erotulosir	led	inoizacilppa	ella	itnuigga	itats	onos	ossulf	id	hctiws	e	acisifomret	,illedom	ivoun	,sledoMvf	ivoun	i	erangapmocca	reP	:hctiwS	.]	d89e96	timmoc	[	opmac	id	inoizauqe	el	ettut	rep	e
	Ãtiunitnoc	id	enoizauqe'l	rep	assam	id	enigiro'nu	acificeps	The	default	scope	syntax	has	been	changed	to	Ã¢ÂÂ/Ã¢ÂÂ	which	supports	reading	values	from	other	files,	such	as	Uinlet	0/U!internalField;	[	commit	6c8732	].	When	running	applications	with	the	-region	option,	the	-dict	-dict	option	rep	otanoizeles	amehcs	ollus	atasab	aticilpse	enoizerroc	anu
noc	oticilpmi	anilob	id	otubirtnoc	nu	ecsinrof	enoizevva'l	rep	atireffid	enoizerroc	avoun	aL	.]	437	722	timmoc	[	esrortsed	etanidrooc	id	ametsis	nu	ni	eranoiznuf	rep	aR	e	zR	,yR	,xR	ilanoizator	inoizamrofsart	el	otazzidradnats	:iciremun	irtlA	.]	9bd065	timmoc	[	itnemogra	ilged	atsil	alled	resrap	li	otazzilartnec	e	otazzidradnats	:aruttetihcrA	.]	ab121a
timmoc	[	elif	tciDlortnoc	osac	len	etanoisnemid	itnatsoc	elled	acificeps	eroilgim	e	]	c00cbb	timmoc	[	itnatsoc	el	e	ilabolg	irotturretni	ilg	otacifilpmeS	:inoisnemiD	e	ipmaC	.]	b9aca7	timmoc	[	oivvair	id	opmet	la	ehc	otsottuip	osac	led	oizini	id	elanigiro	aroâlla	otnemirefir	noc	evisseccus	ilaropmet	yrotcerid	ellen	ittircs	aro	onognev	itatlusir	i	,otaivvair	e
otamref	eneiv	osac	nu	odnauQ	:itad	tuptuO	.]	449	410	timmoc	[	0.2	a	alodnatsopmi	eliFmaoF	inoizatsetni	ellen	enoisrev	id	ecov	al	ossomiR	.]	b4e8aa	stimmoc	[	olellarap	ni	eugese	is	odnauq	irossecorp	art	itnemirefsart	e	iranib	e	IICSA	itad	ied	aruttel	eroilgiM	.]	1814ef	stimmoc	[	clac#	rep	otroppus	li	osulcni	,tcidid	enoitseG	elabolg	ollortnoc	led
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