DOI: 10.22034/jmeut.2024.60219.3372— Jols iubgis— FA-VF) dois AFT leg ) o laid OF alir 145 splay 0ybocds ¢ 3y yed olSilo KilSo sminkidgo 4 b

SN d Bl sglo (2l ST (2 Lged (s pimaw 8 ySlos (o205 down Lo
&5 76T gl Gid — U 4w g (2Ugs

a.shahsavar@kut.ac.ir <] 5l coliilo S colizilo S inio olKitils «SslKa (pwaigo 09,5 ¢ Lol )‘W ool
oS>

S5 @ s QLS aWssd et S g0 Gbae 5 alss e sledlusl GBS ol el anlis & dlis ol
9SOl 5 ol aSTE3S snSTOT paslis ST B8 aSTOl Jll slaggmmibager ol oad ools (olais] (o)l dgh-amio
I Qb e Jlaosil lsie 4 ol 98 Tpsilis 3 nSV T aShOT Jlusgil 5 2650 s Jlwsil olsie 4 ol aSlpsibs
Shotrd S 5l eslinal b pres 3 ,Shos 55y 2 (Sl 2 0,8 5LS AT ) Jlossil (o2 (29 1 oy solite 4 gounie slagialel lens b S
s 4 Blate olzen (M55 (SGSI (ole)S S Shee (ne sonn S50 Slape loe 53 oS Bl (LA @l el oad pladl (gant e
0ol aSlpgsilis 9enSE Ol Jlawsil ol piams @ 0 )l50n 55 3 Shoe (s o Jlo 53 el (obas (60 pep JLwsil ol ale ST 219928
2 ey 4 gl Gume Jhwsl ol piaaw (IS a0l 9 (SopSI el obeyS ooil a5 sls lis mll opl pegdle ojls slas
g L5 5 (oSl ol )T 5 Sles a5 0 Ladein (uizres (el 0o )0 AVRB-YAIY g 0o 0 VY- Y-1Y/0) s 0 OF/A-FYN T slaosly
Ao B b Jlwgil (goyz (00 325 b oy 2 990

(P tlel aalllan (gaedj93 (631 Se S 003l o) 003l sy Jlomsgil o o ST 5528 i 1 g0lS (L2031

Experimental performance comparison of photovoltaic/thermal systems containing
binary and ternary hybrid nanofluids - Part I: Energy analysis

A. Shahsavar

Department of Mechanical Engineering, Kermanshah University of Technology, Kermanshah, Iran

Abstract

In this contribution, a laboratory comparison of the cooling capability of two-hybrid and three-hybrid nanofluids in a
photovoltaic/thermal system equipped with a spiral plate-tube collector is devoted. Stable suspensions of water-graphene
oxide/titanium oxide, water-graphene oxide/iron oxide and water-titanium oxide/iron oxide as binary hybrid nanofluid and water-
graphene oxide/titanium oxide/iron oxide nanofluid as ternary hybrid nanofluid have been used. Several experiments have been
conducted to investigate the effect of nanofluid mass flow rate (20-80 kg/h) on system performance using a solar simulator. It was
revealed that among the examined systems, the best thermal, electrical and overall performance always belongs to the
photovoltaic/thermal system containing ternary hybrid nanofluid, while the worst performance always belongs to the system
containing water-titanium oxide/iron oxide nanofluid. belongs to. The results showed that the thermal efficiency, electrical efficiency
and overall efficiency of the system containing ternary hybrid nanofluid were in the ranges of 53.14-80.14, 13.01-13.02 and 89.78-
95.29, respectively. is a percentage Also, it was found that the thermal, electrical and overall performance of the investigated
systems improves with the growth of mass flow rate of nanofluids.

Keywords: Photovoltaic thermal system, Hybrid Nanofluid, Thermal efficiency, Electrical efficiency, Solar energy, Experimental
study.
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