
DISTRIBUTED AND SELF-ADAPTIVE MICROFLUIDIC 
CELL COOLING FOR CPV DENSE ARRAY RECEIVERS
Jérôme Barrau1, Luc Fréchette2, Joan Rosell1, Manel Ibañez1, Montse Vilarrubí1, Yina Betancourt1, 
Gerard Laguna1, Alvaro Fernandez1, Gonzalo Sisó1, Hassan Azarkish2, Louis-Michel Collin2

1Dynamic Systems Applied to Solar Energy Research Group, University of Lleida, Lleida, Spain
2UMI-LN2, Institut Interdisciplinaire d’Innovation Technologique (3IT), Université de Sherbrooke, Sherbrooke, Canada

a) Cell matrix and distributor b) Microfluidic cell (dimensions in mm)

Temperature driven Microvalve
a) Location 
b) cold position 
c) hot position

a)  b) 

Outlet

Outlet

Inlet

Outlet

Inlet

Microvalve

Cooling CPV Requirements Solutions

High compactness Liquid cooling

Low thermal resistance coefficient 
(R<10‐4 Km2/W)

Microchannels based geometry

High temperature uniformity
under non‐uniform 

and time dependent heat load 
scenarios

Matrix of microfluidic cells with 
individually variable coolant flow 
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Irradiation distribution

IV curve (Spectrolab)
6 strings of 8 PV cells in serie

Irradiation distribution, 
averaged by PV cell

Cell flow rate distribution


