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This	article	investigates	the	effects	of	molecular	diffusion	and	utilizing	unity	and	specific	Schmidt	numbers	for	species
on	the	results	of	 the	simulations,	 in	 the	presence	of	highly	mobile	species	H۲,	 in	 the	fuel	stream,	while	stratification
and	swirl	are	used	for	flame	stabilization.	In	addition,	we	have	characterized	regions	where	both	molecular	diffusion
and	turbulent	transport	play	a	significant	role.	For	this	purpose,	a	stratified	swirl	burner	called	the	Cambridge-Sandia
burner	will	be	used	as	a	case	study.	A	total	of	۴۰%	hydrogen	(on	a	volume	of	fuel	basis)	is	added	to	both	slots	of	the
burner.	 Two	 models	 are	 used:	 (i)	 the	 Schmidt	 numbers	 for	 all	 species	 are	 equal	 to	 unity,	 and	 the	 Sutherland
coefficients	are	 constant	 for	 all	 of	 them,	and	 (ii)	 species-specific	Schmidt	 numbers	and	Sutherland	coefficients	are
taken	into	account.	It	is	investigated	how	different	models	affect	various	flow	fields,	such	as	velocity,	temperature,	and
species	mass	fractions.	The	PaSR	combustion	model,	and	the	SST	turbulence	model,	are	used	in	our	computational
method.	 It	 is	 shown	 that	 by	 adding	 hydrogen	 and	 in	 the	 presence	 of	 stratification,	 preferential	 diffusion	 of	 lighter
species	affect	temperature,	as	well	as	H۲	mass	fractions,	so	it	cannot	be	overlooked.	In	premixed	case,	it	has	a	minor

.influence	on	species	concentration,	but	it	still	affects	temperature	distributions
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