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OPEN INNOVATION LAB - UDJG
Annex 4 – Challenge no. 25: 
Pan-tilt system for small photovoltaic panels
	1. Name of the challenge:

Pan-tilt system for small photovoltaic panels 

	2. Context: 
The typical electric power sources for isolated areas are Diesel generators, wind turbines and photovoltaic panels (PV). Among them, the PV source is less predictible than the Diesel generator but requires no fuel and does not harm the environment. The received power is variable depending on the sun elevation (hour and season) and the clouds. For providing enough energy, along the year and the day, the panels should be driven to follow the direction of maximum solar radiation. The alternative is to install more panels (more than double). For large PV plants, the mobile PV panels are not a viable solution. However, for small panels the variable orientation can be a way to cut costs and size. It requires orientation in two degrees of freedom only (pan and tilt). 

For education purposes, such a system would be very useful, equally for training in the fields of energy harvesting and control systems. More specific, a demonstration pan-tilt system is sought. There are no such systems available on the market, excepting those for research purposes, which are large and very expensive. The prices start from 15000 euros up and they offer low measuring and control possibility, as they are designed as finite products. Supplementary, their size makes them improper for small laboratory rooms. Instead, a small size and cheap system would meet the needs and resources of the technical schools and universities. The main target of this challenge is to create a system for orientation of the PV panels, able to be used in a school laboratory. It should allow measuring the solar radiation and the orientation angles and to allow the control of the orientation of the panels. The price should be no higher than 1000 euros and the occupied area should be no larger than 4 regular laptops, enough to support a 20W PV panel. It should allow transport between indoor and outdoor areas. Technical schools and universities (including ours) will be interested in using such products.


	3. Problem: 
The pan-tilt demo kit should allow demonstrations for: measuring the solar radiation intensity, measuring the normal direction of the PV panel (two degrees of freedom), driving the panel (pan and tilt) and optimization of the radiation input. A typical PV panel supported by the demo kit has a maximum power of 20W. The trainee should have full access to the measured and driven variables and to the control software. The driving and optimization algorithms should be modifiable by the trainee, too.

The system should use as many COTS (commerce-off-the-shelf) components as possible (including the power supply). More technical details will be provided by our institution, to the solvers’ team, only.
If the price is low enough (under 1000 euros, for a production of 500 units) and the occupied area doesn’t exceed the size of four laptops, many schools and universities will be able to use this kit in their education process. Mainly, the trainees are students in electronics, electrical drives and control systems, but other branches of electrical engineering could benefit, too.


	4. Additional info: 
The solver team should provide a description of the kit (block diagram of the kit, block diagrams of the own designed modules, drawings of the mechanical part, list of the main components), a list of expected electrical characteristics and a photo of the experimental model, in order to be evaluated. They can opt to any schematics and PCB editor. The programming language should be high level and free licence (such as Python or similar). The computer is not included in the prototype and the interface should use an USB port or an USB/UART converter. An example for the subroutines to be modified by the trainee will be provided. The explanations for the involved operations are not necessary. The instructions for the trainee and for the trainer will be provided by our institution.


	5. Skills of the team:
The expertise of the solving team should include small power electrical drives, measuring of non-electric variables, electronic circuits design, technological design (schematics editor and PCB), control systems and programming. Some economics knowledge is also necessary, for price evaluation.


	6. About the seeker: 
- Description of company/institution: UPB-CETTI

Center for Electronic Technology and Interconnection Techniques is affiliated to the Faculty of Electronics, Telecomunications and Information Technology at “Politehnica” University of Bucharest and is dedicated to education and training of higly specialized electronics engineers. Also UPB-CETTI promotes academia and industry common innovative projects.
UPB-CETTI’s goal is to successfully train and educate engineers in the packaging technologies of the future, in order to support the innovation in small and medium sizes companies, as well as fostering entrepreneurship.





