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Faculty of Engineering and Technology 
Bachelor of Technology (Semester IV / Second Year) 

In Effect from Academic Year 2023-24 

Branch Name: Electrical Engineering 

Program Code: ET109 

Course Name: Thermal and Hydraulic Prime Movers 

Course Code: 2ET1090405T 

Pre-requisite Course: Zeal to Learn the Subject 

 

Course Objectives:  

1. To understand the concepts of energy in general. 

2. To understand the fundamentals of general prime movers. 

3.  To apply the laws/concepts of thermodynamics to basic energy and fluid mechanics systems. 

4. To understand the various types of prime movers, this can be connected to generators for power 

production. 

5. To impart the knowledge of various types of pumps. 

 

Teaching and Examination Scheme: 

Credit 

Teaching Scheme 

Hours Per Week 

Evaluation Scheme (Marks) 

Theory (Marks) Practical (Marks) 
Total 

(Marks) L T P Total 
SEE CCA SEE CCA 

Min. Max. Min. Max. Min. Max. Min. Max. 

3 3 - - 3 24 60 16 40 - - - - 100 

 
Course Contents: 

Sr. 

No. 
Topic 

Total 

Hours 

Weightage 

(%) 

1 

VaporPowerCycles: 

Carnot Cycle, Rankine Cycle, Thermodynamic Variables Effecting 

Efficiencyand output of Rankine Cycle, Analysis of simple Rankine 

Cycle and Re- 

heatcycleSteamturbines,Schematiclayoutofsteampowerplant,Classificati

on of Steam Turbines: Impulse Turbine and Reaction 

Turbine,compoundinginTurbines,VelocityDiagramsforsimpleImpulsean

dReaction Turbines-work done & efficiency, Properties of steam and 

use ofsteam Table, T-s and h-s Diagrams. Analysis of Various 

ThermodynamicProcessesundergonebySteam. 

15 35 

2 

GasTurbines: 

Simple gas turbine plant, ideal cycle, closed cycle, open cycle, 

Efficiency,Work,ratioandoptimumpressureratioforsimplegasturbinecycl

e.Actual cycle, analysis of simple cycles & cycles with inter cooling, 

reheatingand regeneration. 

09 20 
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3 

ImpactofJetsandPumps: 

ImpactofJets:Impulsemomentumequation,Impactofjetonstationaryandmo

vingvanes(flatandcurved). 

Pumps:Typesofpumps,centrifugalpumps:Maincomponents,Working 

principle,Multistagepumps,performanceandcharacteristiccurves. 

06 15 

4 

HydraulicTurbines: 

Classificationofturbines,Workingprinciple,EfficiencycalculationofPelto

nWheel,FrancisandKaplanturbines.Governingofturbines,Performancean

dcharacteristic curves. 

06 15 

5 

HydroPowerPlant: 

ComponentsofHydroelectricpowerplant,Estimationofwaterpowerpotenti

al, Estimation of load on turbines: load curve, load factor, 

capacityfactor,utilizationfactor,diversityfactor,load–

durationcurve,firmpower,secondarypower,predictionof load. 

06 15 

 

Reference Books: 

1. A.K. Jain, “Fluid Mechanics & Hydraulic Machinery,” Khanna Publishers, Delhi, 1998. 

2. Vijay Gupta, Santhosh. K. Gupta, “Fluid Mechanics and its Applications”, New Academic 

Science Ltd; 2012. 

3. Dr. D.S. Kumar, “Fluid Mechanics and Fluid Power Engineering”, S.K. Kataria & Sons, 2013. 

4. R.K. Rajput, “Thermal Engineering”, Laxmi Publications, 2020.  

5. M.L. Mathur and F.S. Mehta, “Thermal Engineering”, Jain Brothers, 2009. 

6. PK Nag.” Power Plant Engineering”, McGraw Hill Education, 2017. 

7. Dr. P.N. Modi & S.M. Seth, “Hydraulics and Fluid Mechanics including Hydraulics Machines”, 

Standard Book House, 2019.  

 

E-Resources: 

1. https://nptel.ac.in/courses/112104117  

2. https://nptel.ac.in/courses/112107291 
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Course Learning Outcomes (CLO):  

 

CLO Description 
Bloom’s Taxonomy 

Level 

CLO1 
Describe the basic components of steam power plants and 
working principles ofdifferent types of steam turbines. 

2Understanding 

CLO2 
Explain the working principle of different types of gas 

turbines. 
2Understanding 

CLO3 
Applythelawsofthermodynamicsandfluidmechanicstovariousre

allife systems. 
4Analyze 

CLO4 
Apply the basicpowercycles knowledge to power production 

systems. 
3Applying 

CLO5 
Discuss the working principle of different types of hydraulic 

turbines. 
2Understanding 

CLO6 
Illustrate the working principle of centrifugal and 

reciprocating pumps. 

4Analyze 

2Understanding 

 

Mapping of CLOs with POs & PSOs: 

Course 

Learning 

Outcomes 

Program Outcomes (POs) 
Program Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CLO1  L  L      M     

CLO2   L   L  L      H 

CLO3 M   L    
 

M 
      

CLO4    H  L   M  M  M  

CLO5  M   L       M   

CLO6 H    L M  M  H   L M 

 

H: High, M: Medium, L: Low 

 


