Ph.D-Admission Test Syllabus-2017-18


Renewable Energy

Unit-I: Basics of Energy Engineering:
Introduction to power generation - transmission and distribution systems - Active, reactive and apparent power, Power factor - Fundamentals of three-phase balanced and unbalanced systems. Principle of operation of 3-phase transformer, induction motor and synchronous machines. Pulse Width Modulation Techniques - Principle of operation of DC/DC and DC/AC converters (PWM).

Unit-II: Renewable Energy Sources:
Renewable and non-renewable energy sources – principles – Solar radiation, solar photovoltaic cells, solar panels, solar thermal energy, basics of solar concentrators – Wind energy, characteristics, power in wind, basic of aerodynamics, wind turbines – Ocean, wave and Tidal Energy, principles of power generation, power from waves, wave converters – Biomass energy, bio fuels, applications of biogas.

Unit-III: Thermodynamic Concepts
Thermodynamic system - Types of systems - Reversible and irreversible processes -  Thermodynamic and mechanical cycles - Point and path function - Heat and work - Examples of heat and work - Zeroth - First and second law of thermodynamics - First law applications to steady flow systems - Carnot cycle and its specialties - Entropy - P-V and T-S diagrams of Rankine -Brayton, Otto, diesel, dual and Sterling cycles.

Unit-IV:  Brief Introduction to Steady flow Mechanical systems
Steam nozzles - Steam turbines - Steam condensers - Gas turbines - Pumps and compressors- Classification and working principle with schematic diagrams - Conduction heat transfer - Convection heat transfer 

Unit-V: Cogeneration Technologies        
Configuration and thermodynamic performance - Steam turbine cogeneration systems - Gas turbine cogeneration systems - Reciprocating IC engines cogeneration systems - Combined cycles cogeneration systems 

UNIT -VI: Introduction to Energy Auditing
Energy Situation – World and India, Energy Consumption, Conservation, Codes, Standards and Legislation.Energy Audit- Definitions, Concept, Types of Audit, Energy Index, Cost Index, Pie Charts, Sankey Diagrams, Load Profiles, Energy Conservation Schemes.Measurements in Energy Audits

UNIT –VII: Introduction to Demand Side Management
Introduction to DSM, Concept of DSM, Benefits of DSM, Different Techniques of DSM – Time of Day Pricing, Multi-Utility Power Exchange Model, Time of Day Models for Planning. Load Management, Load Priority Technique, Peak Clipping, Peak Shifting, Valley Filling, Strategic Conservation, Energy Efficient Equipment. 


Unit-VIII: Energy Efficiency                                                                                                       
Energy conservation - Need for energy efficiency - Indian energy conservation act 2001 and its Features - Energy star rating of buildings and equipments - Bureau of energy efficiency  guidelines and programs - Heating - Ventilation and air conditioning system.

UNIT -IX : Over View to Power Quality	
Concern about the power quality - General classes of power Quality problems - Transients - Long- Duration voltage variations – Short- Duration voltage Variations - Voltage unbalance - Waveform distortion - Voltage fluctuation - Power frequency variations - Power quality terms - Voltage sags and interruptions - Sources of sags and interruptions - Nonlinear loads.

UNIT –X : Instrumentation for Energy Systems:
Basic concepts of measurement, errors in measurement, classification of transducers, static and dynamic characteristics of transducers. Measuring instruments of temperature, pressure, liquid level, velocity, flow and heat flux, Pyranometer, Rain guage, Hygrometer, LDR sensor, General spectroscopy and mass spectroscopy, Wind vane, Anemometer, loggers, pressure, temperature and humidity

	
	
	






