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Sustainable	development	via	energy	recovery	inside	the	building	using	a	membrane	humidifier	with	porous	channel:

Numerical	modeling
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The	 Membrane	 humidification	 is	 a	 simple	 method	 with	 the	 least	 energy	 consumption	 in	 buildings	 air	 conditioning
(HVAC)	system.	It	can	help	Sustainable	development	by	energy	recovery.	In	this	study	a	threedimensional	numerical
model	 is	developed	 to	 investigate	 the	membrane	humidifier	performance	with	porous	channel.	Using	porous	metal
foam	in	humidifier	channels	has	some	unprecedented	characteristics	including	more	area	efficiency	to	water	transfer,
lower	manufacturing	complexity	and	lower	cost	compared	to	the	conventional	flow	channel.	The	results	indicate	that
using	porous	channel	 leads	 to	an	 increase	 in	water	concentration	and	temperature	at	 the	dry	side	outlet,	 indicating
better	humidifier	performance.	In	a	membrane	humidifier	with	the	equal	mass	flow	rates	at	the	dry	side	and	wet	side
channels,	an	increase	in	the	flow	rate	leads	to	a	decrease	in	dew	point	at	dry	side	outlet	exhibiting	a	decline	in	the
humidifier	performance.	A	thinner	membrane	leads	to	a	higher	dew	point	at	dry	side	outlet;	consequently,	humidifier
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