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Mariana Soledad Bretado de los Rios, Carlos |. Rr8olorio*, Alejandro J. Garcia-Cuéllar

Tecnologico de Monterrey, Escuela de Ingenierigep€as, Ave. Eugenio Garza Sada 2501, N. L., Mgxic
64849.

Abstract

The effect of using nanofluids on the thermal penfance of a parabolic trough linear collector (PJl@&s
investigated. Experiments were performed to evalda¢ thermal efficiency of a PTLC according to t8©&
9806 test. Distilled and deionized water and nanddl produced by dispersing nanoparticles of alanil,Os)
in water with a volume fraction of 1% and 3% wemapédoyed as a heat transfer fluid (HTF). Adding
nanopatrticles increased the thermophysical praggedi the base fluid, enhancing the heat transbwvden the
receiver tube and the working fluid. An increaseha thermal efficiency of the PTLC with respecthe base
fluid was achieved for all the nanofluids testedlifierent ambient conditions and incident angkesr. the first
set of experiments, maximum efficiencies observedew52.4% for 3% volume fraction nanofluid and830.
for water. For experiments run later in the yeaaximum efficiencies obtained were 57.7% for naridflnith
1% volume fraction and 46.5% for water. Also, itsnfaund that the efficiency of the nanofluids hastrang
dependence on the incident angle, where the higlfigsency was obtained for the smallest angle.

Key words: Parabolic Trough Linear Collector, ndmiof enhanced heat transfer, thermal energy, thkerm
efficiency.

Nomenclature

A Aree m2 C Collector (PTLC
Cp  Specific hee J/kg K m Medium temperatu
G Solar radiatio W/m? Red Reduced temperatt
I Solar irradiatiol W/m? T Therma
m Mass flow kg/s Vol Volume
T Temperatur °C z Zenitr
Greek letters Chemical Formulas
n Efficiency Al,05 Alumina
¢ Volume fractior Cu0 Copper oxid
6 Incident angl ° Cu0, Copper peroxic
{ Zeta potentit mV Fe;0, Ferroferric oxid
Subscripts Si0, Silicon dioxide
a Aperture
DNI  Directnormal irradianc
amb  Ambient
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