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Cel przedmiotu: 
basic knowledge of heat generation and heat transfer phenomena
Treści kształcenia: 
LECTURE:
1. Introduction into electro – heat technology ( basics of heat generation problems and heat transfer phenomenon, temperature and temperature scales )
2. Temperature measurement (non electric, thermoelectric, resistance, semiconductor thermometers, optical pyrometers, dynamic temperature measurement)
3. Resistance heating ( physical equations, direct and indirect heating, methods of calculations, devices, heating elements, thermal insulation, examples of process engineering );
4. Radiant heating ( thermal radiation heat transfer, definitions and laws, black, gray and non-gray bodies, optical systems, infra-red, ultraviolet and vacuum heating ,devices – review of constructions);
5. Electric arc heating ( general information, definitions and laws, construction, operations, advantages of electric arc furnaces , environmental issues, arc-resistance furnaces, UHP and SUHP furnaces, direct current furnaces)
6. Induction Heating ( induction heating phenomenon, Maxwell’s equations, induction heated charges, depth of penetration, applied power, heat generation, magnetic vs. non- magnetic materials, devices)
7. Dielectric heating (dielectric loss, dielectric properties, Maxwell – Wagner or interfacial loss mechanism, magnetic loss factor, construction of devices, equipment, applications)
8. Microwave heating (theoretical aspects of volumetric heating, microwave power sources, travelling wave applicators, multimode oven applicators, applications and devices, hazards)
9. The plasma heating ( fundamentals, arc plasma, plasma chemistry, nuclear fusion, electro and magneto plasma dynamics, applications)
10. Electron-beam heating (electron beam heating fundamentals, energy of electron beam, heat generation, components of electron beam installations, types of electron guns, basic applications)
11. The laser heating (fundamentals of laser heating, laser as an energy source, different types of lasers, absorption of the electromagnetic radiation emitted by lasers, nanostructures heating, applications)
12. The low pressure heating ( vacuum arc technology, low-pressure abnormal glow – discharge, physical and chemical processes, surface layers, PA CVD and PA PVD technology) 
13. Power supplies for electro – thermal devices ( AC and AC/DC powers supplies for resistance and radiant heating, power supplies for arc heating, HF generators for induction, and dielectric heating)
14. Control systems for electro – thermal devices ( temperature controllers, PID controllers, PLC systems, microcontrollers)
15. Modeling and simulation of heating systems ( some aspects of modeling and simulation problems, finite elements method in thermal applications, software, examples )
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