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Course Objective: 
 
To know about the basic characteristics of compressible and incompressible flow machines. 
To learn about deriving dimensionless numbers through dimensional analysis. 
To know about system of testing and performance analysis of turbo machines. 
 
Course Content: 
 
Module 

No. Description of Topic Contact 
Hours 

1 Introduction:  
Classification: Incompressible and compressible flow machines; 
Radial, axial and mixed flow machines; Turbines vs pumps, fans and 
compressors. Applications: Water supply, ventilation, power 
generation, propulsion. 

2 

2 Incompressible- Flow Machines: 
i) Hydraulic Turbines: Headrace, penstock, nozzle, runner, draft tube 
and tail race; Gross head and net head; Velocity diagrams for 
impulse and reaction turbines; Discharge, head, power and 
efficiencies. 

 
8 
 
 
 

3 ii) Pumps: Reservoir, foot valve, suction line, pump, delivery line 
and overhead tank; Static head and losses; Velocity diagrams; 
Discharge, head, power and efficiencies. 

8 

4 Compressible-Flow Machines:  
Static and stagnation states; Isentropic and adiabatic expansion and 
compression processes; Nozzle, diffuser and rows of stationary and 
moving blades; Efficiencies. 

8 

5 Dimensional Analysis:  
Similarity laws, volume-flow, mass-flow head and power 
coefficients, pressure ratio, enthalpy ratio, Reynolds number, Mach 
number; Specific speed and machine selection. 

4 

6 Testing and Performance Analysis:   
Measurement devices; affinity laws and unit quantities. 
Set up and operating characteristics of pumps, turbines; fans and 
turbo-compressors. 
Cavitation– cause of cavitation and definition of Thoma’s cavitation 
parameter, surge and choking. 

6 

  



Course Outcomes: 
After completing this course, the students will 
1. know basic characteristics of compressible and incompressible flow machines.
2. learn how to derive dimensionless numbers using dimensional analysis.
3. know about the method of testing and performance analysis of turbo machines.
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