
MIME 4220 Power Plant Engineering 3 Credit Hours 
Prerequisite  MIME 4120 
Co requisites  MIME 4212 
Goals To highlight the application of engineering principles to the design 

and analysis of power-production systems. Fossil fuel, steam and gas-turbine 
power plants, Alternative power generation. Environmental aspects.  
 

Objectives Outcomes 
This course should enable the student to;
 
1. Apply the principles of 

thermodynamic analysis to Rankine 
Cycle and Brayton Cycle power 
plants 

2. Learn fundamental combustion 
analysis 

3. Grasp the principles behind the 
basic hardware in power plants 

4. Consider the environmental and 
economic factors behind different 
power generating techniques 

5. Be acquainted with modern power 
generation techniques. 

 

After completion of the course the students are expected 
to be able to:  
1. Comprehend the energy resources and energy 
conversion methods available for the production of 
electric power in Oman and the world.  
2. Determine the efficiency and output of a modern 
Rankine cycle steam power plant from given data, 
including superheat, reheat, regeneration, and 
irreversibilities.  
3. Calculate the heat rate, fan power consumption, flame 
temperature and combustion air requirements of 
conventional steam generators (boilers).  
4. Select the tube requirement for condensers and feed 
water heaters.  
5. Explain the blade shapes, and calculate work output of 
typical turbine stages.  
6. Calculate the performance of gas turbines with reheat 
and regeneration, and discuss the performance of 
combined cycle power plants.  
7. Explain the major types of hydro-power and wind-
power turbines and estimate power generation potential.  
8. Comprehend the power generation from renewable 
and alternate fuels and heat sources: biofuels, synthetic 
fuels, geothermal, ocean thermal, solar thermal power 
plants.  
9. Comprehend the potential of direct-electric power 
conversion systems, such as solar photovoltaic, 
thermionic, and fuel-cell devices.  
10. Describe the methods of control of major pollutants 
from fossil-fuel power plants.  
11. Comprehend the environmental impact of electric 
power production on air quality, climate change, 
waterways, and land use.  
12. Perform the preliminary design of the major 
components or systems of a conventional or alternate 
power plant. 
13. Perform laboratory experiments on single stage 
compressors and single and two stage gas turbines.  
 

 


