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Å Man  is using  energy  
practically  for doing  
everything  , i.e. 
cooking,  run 
household  appliances,  
to  do  work,  to run 
machines,  etc . 

Å Most  of the  energy  
that  we  have  been  
using  now,  mainly  
comes  from  natural  
resources  like  coal,  
petroleum,  natural  
gas,  etc .  

Å Prime mover  is a 
device  which  uses 
natural  sources  to 
convert  their  energy  
into  mechanical  
energy  or useful  work . 

Prime mover of a locomotive  engine  
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Å Prime movers  are  using  various  natural  sources  

of energy  like  fuel,  flow  of river  water,  wind  

energy,  solar  energy,  atomic  energy,  biomass  

energy,  etc . 

Å Conventional  Sources  of energy  
Å Fuels : When  fuel  is burnt,  heat  energy  is 

liberated . Amount  of heat  liberated  by  burning   

of fuel  depends  upon  calorific  value  of that  fuel . 

Å Atomic  /  Nuclear  energy  : Nuclear  energy  or 

atomic  energy  is a recent  development  . Heat  

generated  by  fission or fusion  of atoms  can  by  

used  to produce  power . 

Å Non -Conventional  Sources  of energy  
Å Flow of river  water  : As is known,  water  stored  at  

height  has potential  energy . On the  other  hand,  

flowing  water  has immense  kinetic  energy . This 

energy  can  be  used  to  drive  the  turbines  of 

generators . 

Å Similarly  other  sources  of NCE are  solar  energy,  

wind  energy,  tidal  energy,  biomass  energy,  etc . 
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Thermal  Prime Movers  
(Supplying  energy  in form  of heat  to  the  prime  mover)   

Non -Thermal  
Prime Movers   

Fuels 

(Heat Engines  ) 

Nuclear  
(Nuclear 

Power  
Plant)  

Geo -thermal energy  
(Geothermal Power  
Plant)  

Biomass 
energy  

(Biogas Plant)  

Direct Solar  
energy  

Hydel  energy  

Tidal energy  

Wind energy  

External Combustion Engine  Internal Combustion Energy  

Steam Engine  

(Reciprocating)  

Steam Turbine  

(Rotary)  

Closed Cycle Gas Turbine  
(Rotary)  

I.C. Engine  

(Reciprocating)  

Open Cycle Gas Turbine  

(Rotary)  
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1. Force,  Mass, Weight  
2. Pressure  
3. Work 
4. Power  
5. Energy  
6. Heat  
7. Temperature  
8. Specific Heat 

Capacity  
9. Heat Exchange or  

Heat Transfer  
10.Change of State  
11.Mechanical 

Equivalent Of Heat  

12.Internal Energy  

13.Enthalpy  

14.Entropy  

15.Efficiency  

16.Zeroth Law of 

thermodynamics  

17.First Law of 

thermodynamics  

18.Second Law of 

thermodynamics  

19.Thermodynamics Systems  

20.Thermodynamic 

Properties  



Å Force    
Å Definition  :  
Å Force  is the  product  of mass and  acceleration  of the  body  upon  

which  it is applied . 
Å Mathematical  form  : 
Å As per  Newtonõs II law  of motion,  
 Force  Ȁ  acceleration  
 .ā. F = m x a 
 Where  m is mass of body  which  is constant  
Å Units :  
Å Newton  (N) : Newton  may  be  defined  as that  force  which  when  

applied  to a body  having  a mass of 1 kg  gives  it an  acceleration  of 
1m/s 2. 

Å Kilo Newton  (kN) and  Mega  Newton  (MN)  are  larger  units of force  

1.4 Fundamental Concepts  

(1) Force , Mass, Weight  
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1.4 Fundamental Concepts  

(1) Force , Mass, Weight  
Å Mass 
Å Definition  :  
Å Mass is the  quantity  of matter  in a body  and  

it is constant . It does  not  depend  upon  the  
gravitational  force  

Å Mathematical  form  :  
Å Mass = Density  x Volume  or m = ȐV 
Å Unit : kg  

 
Å Weight  
Å Definition  : Weight  is the  force  exerted  on  a 

body  due  to gravity . 
Å Mathematical  form  :  
Å Weight  = Mass x Gravitational  acceleration  

or  
 W = mg  
Å Unit : kgs 2 /  m  

 
 

A spring scale  
measures the 

weight  
of an object  
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Å Definition  :  
Å Pressure is the  property  of fluid  and  it is 

defined  as force  per  unit  area . 
Å Mathematical  form  : 
Å Pressure = Force  /  Area  
 .ā. P = F /  A 
Å Units :  
Å N/m 2 or kg/cm 2 or psi or Pascal  /  Kilo 

Pascal  /  Mega  Pascal  or Bar  
Å 1 Pa = 1 N/m 2 

Å 1 bar  = 105 Pa = 105 N/m 2 

Å Instruments  used  for pressure  
measurement  :  

Å Pressure gauges,  Manometers  , etc . are  
used  to measure  the  pressure  (gauge  
pressure)  

Å Barometer  is used  to measure  
atmospheric  pressure . Atmospheric  
pressure  varies  as per  location  on  the  
earth . 

1.4 Fundamental Concepts  

(2) Pressure 

Bourdon gauge  
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1.4 Fundamental Concepts  

(2) Pressure 
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1.4 Fundamental Concepts  

(2) Pressure 
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1.4 Fundamental Concepts  

(3) Work  
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Å Definition  :  
Å Work is said  to be  done  when  a force  moves  through  a distance  under  

the  action  of a pressure . 
Å Mathematical  form  : 
Å Work done  is a product  of Force  (Pressure x area)  and  the  distance  it 

moves  in the  direction  of force . 
 .ā. W = F x d 
Å Units :  
Å Unit of work  = Unit of force  x Unit of displacement  i.e. Nm 
Å Another  unit  of work  is Joule  
Å Positive  and  Negative  Work : 
Å In general,  the  work  done  by  a system  is considered  as positive  work  

done  while  work  done  on  a system  is considered  as negative  work  
done . 
 



1.4 Fundamental Concepts  

(4) Power  
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Å Definition  :  
Å Power  is defined  as the  rate  of doing  work  OR  
 Power  can  be  defined  as work  done  per  unit  time . 
Å Mathematical  form  : 
Å Power  = Work Done  /  Time .ā. P = W /  T 
Å Units :  
Å Unit of Power  = Unit of Work /  Unit of Time = Joule  /  sec  = Watt  
Å SI unit  of Power  is Watt  (W), Kilo Watt  (KW) or Mega  Watt  (MW) 
Å Metric  unit  of Power  is Horse Power  (HP). Different  types  of HP areé 
Å The mechanical  horsepower,  also  known  as imperial  horsepower,  of  

exactly  550 foot -pounds  per  second  is approximately  equivalent  to  
745.7 watts .  

Å The metric  horsepower  of 75 kgf -m per  second  is approximately  
equivalent  to  735.499 watts .  

Å The boiler  horsepower  is used  for rating  steam  boilers  and  is 
equivalent  to  34.5 pounds  of water  evaporated  per  hour  at  212 
degrees  Fahrenheit,  or 9,809.5 watts .  

Å One  horsepower  for rating  electric  motors  is equal  to 746 watts .  
Å Continental  European  electric  motors  used  to  have  dual  ratings,  

using  conversion  rate  0.735 kW for 1 HP  



1.4 Fundamental Concepts  

(5) Energy  
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Å Definition  :  

Å òEnergyó is a word  derived  from  the  Greek  word  òEnergiaó, meaning  

the  capacity  of doing  work . 

Å Units : 
Å Unit of energy  is same  as the  unit  of work  i.e. Joule  

Å Forms of energy : 

Å Different  forms of energy  areé 

1. Chemical  Energy  

2. Mechanical  Energy  

3. Thermal  or Heat  Energy  

4. Electrical  Energy  

5. Nuclear  Energy  

Å Energy  can  neither  be  created  nor  be  destroyed  but  it can  be  

transformed  from  one  form  to another . Ofcourse  losses do  occur  
during  this transformation  but  total  amount  of energy  remains  

constant  i.e. Total Energy  Supplied  = New  form  of Energy  + Losses 

during  transformation .  

Å For example,  Heat  Engine  is a device  which  utilizes Heat  Energy  to 
perform  work  i.e. converts  Heat  Energy  to Mechanical  Energy . 



1.4 Fundamental Concepts  

(6) Heat  
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Å Definition  :  

Å Heat  is a form  of energy . Heat  may  be  

defined  as the  energy  interaction  at  the  

system  boundary  which  occurs  due  to 
temperature  difference  only  

Å Units : 

Å Unit of heat  is same  as the  unit  of energy  

or work  i.e. Joule  (SI Unit). Another  unit  of 

heat  is Calorie . 1 cal  = 4.186 J 

Å Positive  and  Negative  Heat  : 

Å In general,  the  heat  transfer  to  the  system  

is considered  as positive  heat  while  heat  

transfer  from  the  system  is considered  as 

negative  heat . 
Å Factors  affecting  heat  transfer  rate  : 

Å Mass of the  substance,  specific  heat  and  

temperature  gradient  (temperature  

difference  per  unit  length)  are  the  factors  
on  which  heat  transfer  rate  depends . 

 


