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Programme:Programme:Programme:Programme:    
I.  Ultra Micro Gas Turbines 

1. Energy conversion and gas turbines 
2. From Dynajet to power MEMS 
3. Application diversity 

 
 II. Thermo Fluid-dynamics for Miniaturization 
        1. Performance and operation fundamentals 
        2. Constraints and characteristics 
                2.1 System synthesis 

2.2 Thermo-cycle 
2.3 Turbo-elements/Turbines and Compressors 

                2.4 Combustors 
2.5 Heat exchangers 
2.6 High speed rotor dynamics 
2.7 Electric generators and motors 

        3. Flat flame ultra micro combustor 
        4. Wave rotor integration 
  
III. Challenges and Developments -Towards better performance/environmentals 
        1. Hybrid system 
                1.1 Fuel cells 

1.2 Cryo-fuels/LNG 
        2. NOx-free closed loop 
        3. Clustering 
                3.1 Micros for macro-power control 
                3.2 Innovative aerospace propulsion 
        4. Space energy utilization 
                4.1 Solar thermal power generation 

4.1 Pico-satellite control 
  
Summary:Summary:Summary:Summary:    

Gas turbines have been progressively developed for the larger output in aero-engines and 
electricity generation plants, whereas recent trends are towards the smaller power, e.g. micro 
gas turbines with some hundreds or the less kW scale for regional electricity provision and 
cogeneration with heat supply for commodities and hospital functioning. The latter leads to an 
idea of further miniaturization suited for mobile power/electricity sources of robotics, small 
unmanned air vehicles and portable information instruments/devices, that will increasingly 
contribute to the convenience of our daily life as well as safety and security. 

The present lecture will address the major thermo fluid-dynamical technology and the 
design particulars concerning such ultra micro gas turbines, providing some clues in the 
challenges of developing new system synthesis including module functioning and clustering 
concepts that will provide more flexible and enhanced operation of output performance and 
system components in future. As for the aspects of UMGT cost economics, the arguments are 
yet remained in future. 

    
                                                                                                                                                     
Attendants:Attendants:Attendants:Attendants:    

Those who finished introductory courses in thermo-dynamics, fluid-dynamics and 
mechanics of turbo-machines and who are interested in energy conversion systems relating to 
gas turbine technology, both in hard- and soft-ware, in order to gain a straightforward sense of 
designing thermo fluid-dynamic systems.  

 


