
Laws of Thermodynamics
Dr. Akm Rahman



Laws of Thermodynamics
• First Law of T.D.
• Energy Equation
• About Conservation of energy

m=Mass, e=energy per unit mass, Joule/kg
E=total energy
U=Internal Energy, for example, Heating water until you reach boiling point.
KE= Kinetic Energy, Water once reach boiling point, vapor escapes from the container.
PE= Potential Energy, For example, Storing water on a storage tank at an elevation.

u=Internal energy per unit mass, Joule/kg
V=Velocity
Z=Elevation
g=Gravity



Forms of Internal Energy Equation

E2-E1= Change in energy between state 1 and 2, For example, In case of boiling water, 
before boiling point state 1,  after boiling Point state 2.



Example on Internal energy

Mixing/Stirring, 5090 KJ input

Heat Transfer, 1500 KJ
U =Q-W=-1500-(-5090)=-1500+5090=3590 kJ
Q output,  so it is negative
W Input, so it is negative
So, Internal Energy is going up

General Notion:
W Out is positive, W input is negative
Q output  is negative, Q Input is Positive

If fluid mass is 15 kg, find the internal energy per unit mass3590/15=239.3 kJ/kg



First Law of Thermodynamics with U=0
• There is no net 

change in internal 
energy.



Energy Conservation Example 

Given, ms=10 kg, mw   =100 kg
Z=10.2 m
g=9.8 m per sec^2

Solution:

Case a. Del (KE)=-Del (PE)=-ms*g*Z=10*9.8*10.2
=1000 J

Case b. Del(U)=-Del (KE)=-1000 J

Case c. Q=Del (U)=-1000 J=-1 KJ



Enthalpy from 1st law of TD
• H, h, delta h

• kJ, kJ/kg
• Enthalpy is a measure of heat of a system at constant pressure 

If we use a Piston-Cylinder case as an example, we find that, W= Force*distance 
=F*Del (d)

At constant Pressure, W=P*Del(V)

Q=U+W

Heat Transferred at Constant Pressure, is enthalpy, therefore,

Therefore, at constant pressure 



Example Problem

Ans- 52 kJ
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