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: هلاقم 	 هصلاخ
The	 gas-liquid	 two-phase	 flow	 with	 interfacial	 behaviors	 and	 bubble-liquid	 interactions	 is	 widely	 encountered	 in
industrial	 processes	 such	 as	 that	 in	 gas-liquid	 reactors.	 The	 complicated	 phase	 structure	 makes	 it	 difficult	 to	 be
modeled.	 The	 present	 work	 proposes	 a	 multi-scale	 mathematical	 model	 to	 simulate	 the	 bubbly	 flow	 in	 a	 square
column.	The	volume	of	fluid	(VOF)	method	is	applied	to	treat	the	separated	interface,	and	the	discrete	bubble	model
(DBM)	 is	 incorporated	 to	 handle	 the	 dynamics	 of	 dispersed	 bubbles.	 The	 hybrid	 model	 is	 validated	 against	 the
benchmark	experimental	data	to	study	the	accuracy	and	suitability	of	the	modeling	framework	for	bubbly	flows.	And
the	 influence	 of	 interphase	 forces	 on	 bubbly	 flow	 patterns	 and	 velocity	 profiles	 is	 investigated.	 It	 is	 found	 that	 the
employment	 of	 both	 pressure	 gradient	 force	 and	 Ishii-Zuber	 drag	 model	 provides	 fairly	 good	 agreements	 with

	.experimental	data	for	velocity	profiles
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