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Computational and experimental modeling of natural convection at high Rayleigh number: an application to greenhouse insulation by multilayer thermal screens.
Abstract
[bookmark: _GoBack]A parametric numerical and experimental studies of heat transfer coefficient through multilayer screens is one of the main research subjects. The numerical investigation of natural convection in cavity with heating from below, adiabatic side walls and variable heat flux in combination of radiative and convective heat transfer on the top is a framework of the research. The goal is to investigate overall heat transfer coefficients through different types of thermal screens and their integration with greenhouse covers in order to improve greenhouse insulation. The measurements are carried out by hot-box experimental methodology.
In the current study, we extend previous model experiments (Vitoshkin et al., 2018) to an examination of the different types of screen materials having wide range of thermal radiation properties (from ultra-clear to opaque) and their combinations. Our aim is to developing and validation of a methodology for the numerical simulation of turbulent regime flow driven by natural convection inside hot-box with multilayer screens on the top. To approach these purposes the experimental facilities will be modified in order to provide accurate measurement and precise control of temperature in enclosed environments, retaining precise controlled conditions when working in real-time with thermal screen materials having different purposes. 
A high amount of IR radiation could to be block out by a greenhouse covering combined with moveable thermal screens. In addition, using a moveable screens may to reduce year-round energy consumption and improve performance for cooling/heating and dehumidification system, invented by Dr. Avraham Arbel and mutually developed with DryGair Energies Ltd., providing the desired conditions in closed greenhouse. By significantly reducing fossil energy consumption, this design contributes to sustainability as well. Reduction of heat loss or gain is achieved by using several layers of thermal screens.
The laboratory experiments and numerical modeling planned in the present proposal will not only enhance understanding of greenhouse insulation material processes but also of other material processing and technological applications including high temperature technologies, solar collectors, residential and industrial construction.

