Senior Design Topics for FY 2006-07
Agami Reddy-September 2006

1)  Cogeneration Plant for Drexel Campus (Advisors: Reddy and Cairncross)


Cogeneration is the on-site production of two kinds of energy - usually electricity and heat - from a single source of fuel. Cogeneration often replaces the traditional method of acquiring multiple forms of energy such as purchasing electricity from the power grid and separately burning natural gas or oil in a furnace. Such systems have been used for meeting heating, cooling and electric power requirements of a building or a group of buildings. Because of their greater energy efficiency as compared to traditional systems, these systems have attracted a great deal of attention both by private and governmental agencies. The objective of this project would be to perform an engineering design and analysis of a cogeneration system for meeting the energy needs of Drexel University campus. The team will work closely with the Drexel University facility energy engineer during this project. The scope of this project involves not only gas fired cogeneration systems, but also those involving biofuels and other types of biomass-derived fuels (Pennsylvania and a few other states have taken a keen interest in such fuels).

2)  Net-Zero Energy Design for a Commercial Building (Advisors: Reddy and Mitchell)

A net zero energy building is one which, during the course of an entire year, generates enough power onsite to offset all its energy needs. In view of the fact that commercial buildings in the US consume 20% of the total energy use and contribute 15% of the environmental emissions, there has been great interest, both by federal agencies (such as USDOE and EPA) as well as state agencies to develop and promote technologies which can achieve this. However, the whole is more than the sum of parts, and so there is a great need to develop holistic system methodologies. This involves designing the building envelope as tightly as possible, selecting the most energy efficient equipment available, implementing good operational practices (natural ventilation, night cooling, for example) even before studying the incorporation of alternative energy sources (such as solar thermal, solar photovoltaic,…). The senior design team will research existing literature in this area, frame the problem, develop a number of alternative design scenarios, evaluate them at a coarse level, select the most promising option and take it to design completion. The formulation of the problem objectives (an essential and crucial part of the effort) will use some of the rules drafted by USDOE as part of their Solar Decathlon college competition.
3)   Interactive Training Software for Fault Detection and Diagnosis of Cooling Plants (Reddy)

The project will involve the design and development of a software program that will be used in the training and teaching of students, technicians and engineers to troubleshoot faults in cooling plants, that will include chillers and the secondary loop equipment (pumps, cooling tower,...). The software project will involve the design, programming and implementation of an interactive program that is able to simulate the thermal performance of a chiller under both fault-free and faulty operation. The second task would be to design the necessary interfaces by which (i) the instructor can introduce specific faults, and (ii) the user will be required to detect and identify them based on thermodynamic, statistical and pattern analysis. The project will involve consulting design and operation chiller experts in this area (from York, Johnson Controls,…)  in order to capture the relevant faults and their energy implications using available monitoring and senor equipment. The program should be user friendly and organized in such a way that it resembles the actual instrumentation used to monitor and operate chillers and cooling plants. Faculty from the computer science department will be available for advice and suggestions regarding advanced computer-user interfaces.
