agpiii
>\,\ $9,5lsh cwdige (dg — code & i

\5"9\”

OIS o> i trw gl JBR W gT 9 (il W (wp
Sl iliske OYlwgil Sl (Saogw S ygs Sl >
R ST L NN

T XV RUPIYVE PN 0
Ol ez ez 0 olRaS1s ( pwaiige 00y (Sl i 05,5 (5SS (gemils )
Ol ez s iz 0 olRaSls ( pwaige 00y (Sl gdige 09,5 Luiils =Y
OFX8100 50 pdy g ,B VT VNY adlie il o)

ol

51 eslazwl el YU sleo b (goudsyon (6550 5 ool o o MT)LY PR U S E SR IS R T OV SN R VO JYE J JE N CEL g OC
SRy 5 a0 Gl Bl b s ol (Gl b ez BB sk 4 Wl oo o Syl Q3 g Jele Jlw Glse 4 b Jlsgil
o8l bl s (sl SVLwgls gige 9 (s et SV Lwgil (53l (Sgatmr (G112 00 gz S 3V D3l Wyl () (Sl el
o gy b 308 sl Jas waallae i 55 ool 0 ool T 0l sl (sl 5 i il 9 1) el
6 iy Glod AW (leasb Jead Jol ole 10 059 4 (6 yod Jlewsil 51 ooliiwl a5 a2 o lis bl .l cals a3 §° IS 4y J S
o5 Vsl & S (et Sl 3 gz Sl a5 £ cmizan s o G |y o Ay £ 5 008 ol
4 S 0y Jlomsgil 5l Jol> O Sl adg &5 sl atdly sguge 0o y0 VAY G VPIY s 5 & el g poningl A < g 2l
Ve B Jlwsil (69959 sled (aulidl b el pogdle sl adly jiol3dl duopo Ve 1 Kle job 4y sl slo ole Job o JLwsil gige
30 68 e SYLewgil YL il mls cpl sl sole plas 1) (rals as )0 YO sgam (so¥ed L3l o) o)l ()l (35 (nolS
INCL I J.,.:L Iy Gowd,9 )L b 0aisS moz plss [iuldl o Slas dguge

ol A B Ay ey 95 0uiiS ez i sy punt Sl « LIl dy) (GOdS” s031g

The investigation of Thermal Stress and Steam Generation by a
Parabolic Trough Solar Collector System Containing Various
Nanofluids for the specific climatic conditions

Meysam Mahmoudi, Seyyed Abuzar Fanaee

Abstract

Parabolic solar thermal collectors efficiently harness high-temperature solar energy, and their
performance can be significantly enhanced by using nanofluids as heat absorbers. This study numerically
evaluates the thermal performance of a steel absorber tube in a parabolic solar thermal collector using
both hybrid and mono nanofluids under the climatic conditions of Iranshahr, Sistan and Baluchestan
province, with the goal of steam generation. Results show that hybrid nanofluids, particularly in early
summer, create a greater temperature difference and increase steam production. The volumetric heat
generation rate of the hybrid nanofluid improved by 16/2% and 19/3% compared to Silitrom800-oil
aluminum and water-copper nanofluids, respectively. Over the summer months, the steam production rate
from the hybrid nanofluid increased by an average of 20% compared to mono nanofluids. Furthermore,
increasing the nanofluid inlet temperature to 130 K reduced thermal stress on the steel absorber tube by
approximately 25%. These findings demonstrate the potential of hybrid nanofluids to improve the
performance and durability of solar thermal collectors.

Key words: Absorber Tube, Hybrid Nano-fluid, Solar Collector, Steam Generation, Thermal Stress
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