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ABSTRACT	
In	this	manuscript,	a	finite	volume	discrete	topology	optimization	method	based	on	the	continuous	adjoint	
method	is	proposed	to	simulate	turbulent	flow	using	the	k-omega	turbulence	model	for	solving	the	topology	
optimization	problem	of	conjugate	heat	transfer	at	high	Reynolds	number.	The	manuscript	simulates	the	
conjugate	 turbulent	 convective	heat	 transfer	 problem	at	 high	Reynolds	number	with	 a	 set	 of	Reynolds-
Averaged	Navier-Stokes	(RANS)	equations	coupled	with	energy	transport	equations	and	control	equations	
of	the	k-omega	turbulence	model,	and	implements	the	methodology	by	using	the	variable	density	method,	
interpolates	 the	material	values	of	 thermal	conductivity,	heat	capacity,	 turbulent	diffusivity,	and	Darcy's	
force,	and	adds	the	volumetric	force	to	the	momentum	equations	and	the	turbulence	control	equations	to	
penalize	 the	 solid	 material	 region.	 Continuous	 adjoint	 method	 is	 used	 to	 get	 the	 overall	 sensitivity	
distribution,	combined	with	the	moving	asymptote	method	for	optimization.	Taking	the	chip	microchannel	
heat	dissipation	as	an	optimization	example,	with	 the	global	maximum	temperature	as	 the	optimization	
target	when	given	the	pumping	constraints,	the	topology	optimization	morphology	is	computed	at	Reynolds	
numbers	 of	 3000,	 5000,	 and	 10000,	 respectively.	 It	 can	 be	 seen	 the	 optimization	method	 used	 in	 this	
manuscript	can	greatly	improve	the	heat	transfer	coefficient	of	the	microchannel.	
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