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	1
	A Cost-Effective Active Single Axis Solar Tracking Mechanism Based on Weight Imbalance Principle
	Solar Tracking / Simulation
	Solar trackers are rising in popularity; they benefit a wide range of applications since distributed solar energy generation can reduce electricity costs and support energy independence. In this paper, a simple solar tracking system is introduced. The system is a package unit that can be mounted on any solar panel. The system consists of an electrical motor connected directly to a sliding mass on a linear bearing. The electrical motor is controlled to slide the weight along the shafts in controlled steps. As a result, the photovoltaic panels are rotated automatically under the effect of controlled weight unbalance in fine angle increments to track solar trajectory without the need for traditional complex or costly mechanisms. Two light dependent resistors (LDR) sensors, mounted onto the surface of the solar photovoltaic panel, are exposed to solar irradiance and used to feed signals to a controller. A model of the solar tracking system is developed using ordinary differential equations and numerically solved by MATLAB/Simulink™. The power consumption and tracking strategy of the proposed tracking system are estimated under realistic operating conditions (e.g. wind and brakes), and the power consumption is compared to the power generated by the photovoltaic panels. Optimum values for the sliding mass are suggested. Two photovoltaic modules are used to calculate the output parameters of the proposed tracking mechanism.
	2018
	10.1115/POWER2018-7378

	2
	Experimental Investigation of Radiative Cooling Potential in Mediterranean Basin Countries 

	Energy / Radiative Cooling / Experimental 
	Radiative cooling (RC) is a cost-effective and electricity-free method of heat dissipation through infrared radiation, offering potential energy savings and reduced reliance on conventional cooling systems. Its application is particularly advantageous in regions with high energy costs and limited electricity access, benefiting low-income households and developing nations. RC aligns with sustainable development goals, including climate action, affordable clean energy, and sustainable cities, by mitigating greenhouse gas emissions from power generation. However, further investigations are needed in humid regions, such as Mediterranean countries, due to humidity’s impact on RC performance. This study experimentally explores RC potential in the Middle East and North Africa (MENA) region using economically accessible materials. The emission spectrum of materials -in addition to other parameters-can affect their efficacy as radiative coolers, with the atmospheric window (8–13 μm) being crucial for effective heat dissipation. The setup includes emitters and transmitters, isolating the emitter from warm surroundings and utilizing high-transmissivity transmitters within the atmospheric window. Calcium sulfate dihydrate (gypsum) and calcium carbonate serve as emitters, while polyethylene (PE) and polyvinyl chloride (PVC) act as transmitters. Experimental tests conducted under various sky conditions reveal a temperature difference ranging from 0.97 to 5.57 degrees Celsius below ambient temperature. The combination of gypsum as an emitter and PVC as a transmitter demonstrates the most efficient cooling rate. These findings contribute to the understanding and implementation of RC technology in the MENA region, offering a sustainable approach to address cooling needs and energy challenges.
	2023
	10.1115/IMECE2023-113012

	3
	An investigation of a proposed freezing desalination system integrating sweating effect and a Centrifugal-Based brine rejection technique
	Freeze desalination /
Sweating / Centrifugation

	Freeze desalination (FD) presents a promising yet underutilized technique for addressing global water scarcity, hindered by challenges such as the necessity for ice crushing and washing. This study introduces an innovative FD system incorporating sweating effects and centrifugal brine rejection, aiming to simplify the process by eliminating these additional steps. We evaluate the impact of key variables including sweating period, centrifugation duration, and rotational velocity on ice quality and process efficiency. Through systematic examination, our findings reveal that the sweating period significantly influences product salinity and salt rejection efficiency, achieving a salinity reduction from 40 ppt to 0.99 ppt with a 95.05 % salt rejection rate. Additionally, the centrifugation method showcased low power consumption, marking a significant advancement towards more sustainable desalination practices. This research not only demonstrates the feasibility of the proposed FD system but also sets the groundwork for future enhancements in the field of desalination technology.
	2024
	10.1016/j.seppur.2024.128390

	4
	Influence of pneumatic tire enveloping behavior characteristics on the performance of a half car suspension system using multi-objective optimization algorithms

	Passive suspension / Half car / 
Multi-objective optimization

	The interaction between a vehicle's tire and the road surface is pivotal for a driver's control over the vehicle's movements. It serves as the fundamental link between the vehicle and the road. The modeling of tires holds significant importance in contemporary vehicle design, playing a critical role in assessing aspects such as vehicle handling, ride comfort, and road load analysis. This study focuses on investigating the impact of the enveloping behavior characteristics of a pneumatic tire on the performance of a suspension system. The analysis of the vehicle's ride comfort utilizes a half-car model. Unlike a previous model with a single point of contact with the road, the presented suspension system, coupled with a four-degree-of-freedom rigid ring tire model, offers a more precise estimation of both ride comfort and road holding. The primary emphasis of this research lies in the modeling and evaluation of the proposed suspension system's performance. A comprehensive computer model of the entire system is developed using MATLAB software. This work enhances the existing framework by incorporating both a Multi-Objective Genetic Algorithm (MOGA) and a Multi-Objective Particle Swarm Optimization (MOPSO) to optimize the damping and stiffness coefficients of the passive suspension. This approach allows for a detailed comparison of the optimization capabilities and effectiveness of both algorithms in refining vehicle ride comfort. The results from MATLAB simulations highlight performance improvements, and the comparative analysis of MOGA and MOPSO provides insights into the selection of optimization techniques for suspension system design.
	2024
	10.1016/j.aej.2024.07.063

	5
	Experimental assessment of stirring effects in freeze desalination of brackish and seawater

	Freeze desalination / Stirring / Brackish water
	This study investigates the effect of stirring and freezing termination conditions on the performance of a batch Freeze Desalination (FD) system operating with brackish water (15,000 ppm) and seawater (40,000 ppm). To provide a comprehensive assessment of process efficiency, a new Composite Performance Index (CPI) is introduced, which integrates Recovery Ratio (RR), Salt Rejection (SR), and Specific Energy Consumption (SEC) into a single performance metric. A vapor compression refrigeration cycle was employed, and experiments were conducted under both static conditions and with mechanical stirring at 10, 20, and 30 rpm. At 30 rpm, brackish water achieved a maximum RR of 38.6 %, SR of 90.9 %, and a CPI of 12.2, compared to 35.5 %, 79.7 %, and 9.8 under static conditions, respectively. For seawater, stirring at 30 rpm increased RR from 23.8 % to 27.9 % and reduced product salinity from 1857 ppm to 1253 ppm, while SEC dropped from 908.1 to 432.4 kWh/m3. Additionally, the freezing process was extended in some cases until the brine reached twice the feed salinity, which further improved performance. At 30 rpm, increasing the cutoff salinity from 1.5× to 2× raised RR from 38.6 % to 51.6 % and CPI from 12.2 to 21.2, while SEC decreased from 286.5 to 221.4 kWh/m3. These results demonstrate that both stirring and extended freezing can significantly enhance system performance and water quality, offering practical strategies to improve FD efficiency under varying salinity conditions.
	2024
	10.1016/j.desal.2025.119757
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