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Simulations of Aerodynamic Separated Flows Using the Lattice Boltzmann Solver 
XFlow
Authors: M. Chávez-Modena, J. L. Martínez, J. A. Cabello and E. Ferrer

Abstract: We present simulations of turbulent detached flows using 
the commercial lattice Boltzmann solver XFlow (by Dassault Systemes). 
XFlow’s lattice Boltzmann formulation together with an efficient octree 
mesh generator reduce substantially the cost of generating complex 
meshes for industrial flows. In this work, we challenge these meshes 
and quantify the accuracy of the solver for detached turbulent flows. The good performance of XFlow 
when combined with a Large-Eddy Simulation turbulence model is demonstrated for different industrial 
benchmarks and validated using experimental data or fine numerical simulations. We select five test 
cases: the Backward-facing step the Goldschmied Body the HLPW-2 (2nd High-Lift Prediction Workshop) 
full aircraft geometry, a NACA0012 under dynamic stall conditions and a parametric study of leading 
edge tubercles to improve stall behavior on a 3D wing.
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Heat Generated Using Luminescent Solar Concentrators for Building Energy 
Applications
Authors: Quinn Daigle and Paul G. O’Brien

Abstract: Luminescent solar concentrators (LSCs) are a promising 
technology for integration and renewable energy generation in 
buildings because they are inexpensive, lightweight, aesthetically 
versatile, can concentrate both direct and diffuse light and offer 
wavelength-selective transparency. LSCs have been extensively 
investigated for applications involving photovoltaic electricity 
generation. However, little work has been done to investigate the use 
of thermal energy generated at the edges of LSCs, despite the potential for harnessing a broad range 
of solar thermal energy. In this work, Newton’s law of cooling is used to measure the thermal power 
generated at the edge of LSC modules subjected to solar-simulated radiation. Results show that the dye 
in single-panel LSC modules can generate 17.9 W/m2 under solar-simulated radiation with an intensity of 
23.95 mW/cm2 over the spectral region from 360 to 1000 nm. Assuming a mean daily insolation of 5 kWh/
m2, the dye in the single-panel LSC modules can generate ~100 kWh/m2 annually. If the surface area of a 
building is comparable to its floor space, thermal energy generated from LSCs on the buildings surface 
could be used to substantially reduce the buildings energy consumption.
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Section Information:

Thermal Management is the ability to control the 
temperature of a system by means of Technology based 
on Thermodynamics, Fluid Dynamics and Heat and Mass 
Transfer. The phrase Thermal Management is therefore 
describing all possible means and processes like 
conduction, convection, boiling, condensation, radiation, 
etc. to increase or decrease the temperature and/or the 
temperature distribution of a specified system. This 
Section applied novel research about the development 
and demonstration of components, equipment, 
technologies and systems involving thermal processes for 
the production, storage, utilization, and conservation of 
energy and thermal devices for the transport of heat or 
insulation. Example topics include:

• Components and Equipment

• Thermofluids

• Physical Phenomena and Analysis

• Renewable and Clean Energy Technologies

• Component through to System Design

• Economic assessments
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Purpose in Thermodynamics
Author: Adrian Bejan

Abstract: This is a review of the concepts of purpose, direction, and 
objective in the discipline of thermodynamics, which is a pillar of physics, 
natural sciences, life science, and engineering science. Reviewed is the 
relentless evolution of this discipline toward accounting for evolutionary 
design with direction, and for establishing the concept of purpose in 
methodologies of modeling, analysis, teaching, and design optimization. Evolution is change after change 
toward flow access, with direction in time, and purpose. Evolution does not have an ‘end’. In thermodynamics, 
purpose is already the defining feature of methods that have emerged to guide and facilitate the generation, 
distribution, and use of motive power, heating, and cooling: thermodynamic optimization, exergy-based 
methods (i.e., exergetic, exergoeconomic, and exergoenvironmental analysis), entropy generation 
minimization, extended exergy, environomics, thermoecology, finite time thermodynamics, pinch analysis, 
animal design, geophysical flow design, and constructal law. What distinguishes these approaches are the 
purpose and the performance evaluation used in each method.
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Model for the Discharging of a Dual PCM Heat Storage Tank and Its Experimental 
Validation
Authors: Artur Nemś and Antonio M. Puertas

Abstract: The important topic of modelling tanks filled with phase change 
materials (PCMs) is discussed in this article. Due to the increasing use of 
heating and cooling installations, tanks containing two types of PCMs 
are the subject of many experimental analyses. However, there are still 
deficiencies in their models, which are presented in this paper. The theory 
model was created in order to design two tanks, each with a volume 
of 2 m3. They were filled with water and containers with two PCMs. The 
modelled tanks were meant to replace the existing water tanks that were previously used in the solar 
heating and cooling installation in a research building located in the southern part of Spain. After the tanks 
were assembled, the model was validated during the summer period when the designed storage tanks 
supported the operation of the solar system operating in the cooling mode. The created model consists 
of a 1D description of the heat transfer in the storage tank, and also a 1D description of the phase change 
in the containers with the PCMs. The model takes into account the front of the phase change and also 
discusses its impact on the thermal efficiency of the tanks. The agreement of the water output temperature 
is very good and validates the model, which can then be used to provide further details on the operation of 
the storage system—in particular, heat fluxes or a fraction of solid or liquid PCM.
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