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Optimization of corrugated-receiver solar
collector's geometry using LBM analysis
based on curved boundary scheme
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Abstract

Background

Due o growing demand of renewable energy for reducing the air pollution and costs, the
optimization of the thermal systems using the renewable energy are atiractive for the
researchers. At this end, a parabolic trough solar collector, which converts the solar
radiation to consumable hear energy for the daily use, is studied by numerical approach.
This solar collector is consisted by a reflector gathering the solar radiation, corrugated
solar receiver and inner tubes.

Methods

The lattice Boltzmann method (LBM) is utilized to solve the governing equations, and the
curved boundary approach is taken into account to treat with the curved boundaries.
With this combination, the accuracy and reliability of the results may be guaranteed.
Using Koo-Kleinstreuer-Li (KKL)correlations, the AlxOs:-water nanofluid's
thermalfphysical parameters, such as thermal conductiviry and dynamic viscosity, are
predicted before being inserted into the collector.

Significant Findings

Rayleigh number {1l]3-:R.1-\: IDE}, nanoparticle concentration (O<g<0.04), and receiver
geometrywere all examined variables. In addition, the main goal of the present work is o
find an optimized geometry for the receiver of a solar collecror. The hydrothermal
efficiency and the second law analysis are the basis of the optimization.




