


Specific Heat



Definition
• The specific heat is the amount of heat per unit mass required to raise 

the temperature by one degree Celsius. 

• The relationship between heat and temperature change is usually 
expressed in the form shown below where c is the specific heat.

• The relationship does not apply if a phase change is encountered, 
because the heat added or removed during a phase change does not 
change the temperature.

•𝑸 = 𝒎𝒄∆𝑻
• Where,

• M is mass in moles

• C is specific heat constant 

• T is temperature in Kelvin



Specific heat for ideal Gases

1. Specific Heat at constant volume CV

2. Specific Heat at constant Pressure Cp



Specific Heat at constant volume CV

• The specific heat at constant volume is defined as the amount of heat 
energy transferred to change the temperature of the unit mass of a 
substance by one degree, when the volume of substance is 
maintained constant.

• 𝑪𝒗 =
𝒅𝒖

𝒅𝑻 𝒗
• Where,

• 𝐶𝑣 is the specific heat at constant volume =0.718 kJ /kg.K

• du is change in internal energy

• dT is change in temperature.



Specific Heat at constant Pressure Cp

• The specific heat at constant pressure is defined as the amount of 
heat energy transferred to change the temperature of the unit mass 
of a substance by one degree, when the pressure of substance is 
maintained constant.

• 𝑪𝒗 =
𝒅𝒉

𝒅𝑻 𝒑

• Where,

• 𝐶𝑝 is the specific heat at constant Pressure =1.005 kJ /kg.K

• dh is change in enthalpy

• dT is change in temperature.



Ideal Gas Process



Ideal Gas Process

1. Constant Volume process (Isochoric Process)

2. Constant Pressure process (Isobaric Process)

3. Constant temperature process (Isothermal Process)

4. Constant Entropy process ( Isentropic Process)

5. Polytrophic Process



1.Constant Volume process (Isochoric Process)

• Definition:-

• The any system of gas undergoes in such way that during the 
process , the volume of system remain constant, the process is 
called constant volume process or isochoric process.

•
𝑷𝟏𝑽𝟏

𝑻𝟏
=

𝑷𝟐𝑽𝟐

𝑻𝟐

• In above gas equation volume is constant i.e. 𝑽𝟏 = 𝑽𝟐

•
𝑷𝟏

𝑻𝟏
=

𝑷𝟐

𝑻𝟐



PV & TS diagram of Isochoric Process



• Work done

• 𝑊 = 𝑃 𝑑𝑣

• But Volume is constant so dv=0

• W=0 so that in isochoric process work done is zero………Equ(1)

• Change in Internal Energy

• ∆𝑈 = 𝐶𝑣 ∆𝑇

• ∆𝑈 = 𝐶𝑣 𝑇2 − 𝑇1 KJ

• Heat transfer

• 𝑄 = ∆𝑈 +𝑊…………… . .w=0 as per equation (1)

• 𝑄 = ∆𝑈

• 𝑄 = 𝐶𝑣 ∆𝑇

• 𝑄 = 𝐶𝑣 𝑇2 − 𝑇1 kJ/ kg



2.Constant Pressure process (Isobaric Process)

• Definition:-

• The any system of gas undergoes in such way that during the 
process , the pressure of system remain constant, the process is 
called constant pressure process or isobaric process.

•
𝑷𝟏𝑽𝟏

𝑻𝟏
=

𝑷𝟐𝑽𝟐

𝑻𝟐

• In above gas equation volume is constant i.e. 𝑷𝟏 = 𝑷𝟐

•
𝑽𝟏

𝑻𝟏
=

𝑽𝟐

𝑻𝟐



PV & TS diagram of Isobaric Process



• Work done

• 𝑊 =  
1

2
𝑃 𝑑𝑣

• 𝑊 = 𝑃 𝑉2 − 𝑉1 kJ

• Change in Internal Energy

• ∆𝑈 = 𝐶𝑣 ∆𝑇

• ∆𝑈 = 𝐶𝑣 𝑇2 − 𝑇1 kJ

• Heat transfer

• 𝑄 = 𝐶𝑝 ∆𝑇

• 𝑄 = 𝐶𝑝 𝑇2 − 𝑇1 kJ /Kg



3.Constant Temperature process (Isothermal Process)

• Definition:-

• The any system of gas undergoes in such way that during the 
process , the temperature of system remain constant, the process is 
called constant temperature process or isothermal process.

•
𝑷𝟏𝑽𝟏

𝑻𝟏
=

𝑷𝟐𝑽𝟐

𝑻𝟐

• In above gas equation volume is constant i.e. 𝑻𝟏 = 𝑻𝟐
• 𝑷𝟏𝑽𝟏 = 𝑷𝟐𝑽𝟐



PV & TS diagram of Isochoric Process



• Work done

• 𝑊 = 𝑚𝑅𝑇1 ln
𝑃1

𝑃2

• Change in Internal Energy

• ∆𝑈 = 𝐶𝑣 ∆𝑇

• Here change is temperature is 0  i.e. ∆𝑇 = 0

• ∆𝑼 = 𝟎

• ∆𝑈 = 𝐶𝑣 𝑇2 − 𝑇1 kJ = 0 …Zero change in internal Energy

• Heat transfer

• 𝑄 = 𝑚𝐶∆𝑇 or ∆𝒔 =
𝑸

𝑻
or 𝑸 = ∆𝑼 +𝑾

• 𝑸 = 𝑾……… . 𝒅𝒖𝒆 𝒕𝒐 ∆𝑼 = 𝟎.

• 𝑄 = 𝑊 = 𝑚𝑅𝑇1 ln
𝑃1

𝑃2
= 𝑚𝑅𝑇1 ln

𝑉2

𝑉1



Work done calculation for isothermal Process



4.Isentropic Process / Reversible Adiabatic 

• Definition:-

• The process of expansion and compression is carried out without 
exchange of heat between system and surrounding this operation 
conducted in insulator so this process is called adiabatic process.

• During this process system neither receives or rejects the heat.

• When process is reversible and frictionless then that process is 
called Isentropic process or constant entropy process.



PV & TS diagram of Isentropic Process



• Work done

• 𝑊 =  1
2
𝑝𝑑𝑣

• 𝑾 =
𝑷𝟐𝑽𝟐−𝑷𝟏𝑽𝟏

𝟏−𝜸
= 
𝒎𝑹 𝑻𝟐−𝑻𝟏

𝟏−𝜸

• Change in Internal Energy

• ∆𝑈 = 𝐶𝑣 ∆𝑇

• ∆𝑈 = 𝐶𝑣 𝑇2 − 𝑇1 kJ 

• Heat transfer

• 𝑄 = 𝑚𝐶∆𝑇 or ∆𝒔 =
𝑸

𝑻
or 𝑸 = ∆𝑼 +𝑾

• 𝑄 = 0





5.Polytrophic Process

• Definition:-

• The any reversible process on any open or closed system of gas or 
Vapour which involves both heat and work transfer such that 
specified combination of properties are maintained constant 
throughout process.

• P𝑉𝑛 = 𝐶

• P-Pressure

• V- Volume

• n – Polytrophic index



PV & TS diagram of Polytrophic Process



Value of ‘n’ Process

1 When n = 0 Constant pressure process

2 When n=1 Constant Temperature process

3 When n=ƴ Isentropic Process

4 When n= infinity Constant Volume process



• Work done

• 𝑊 =  1
2
𝑝𝑑𝑣

• 𝑾 =
𝑷𝟏𝑽𝟏

𝟏−𝒏

𝑷𝟐

𝑷𝟏

𝟏−
𝟏

𝒏
− 𝟏

• Change in Internal Energy

• ∆𝑈 = 𝐶𝑣 ∆𝑇

• ∆𝑈 = 𝐶𝑣 𝑇2 − 𝑇1 kJ 

• Heat transfer

• 𝑄 =
𝛾−𝑛

𝑛−1
×

𝑚𝑅 𝑇2−𝑇1

1−𝛾











Today’s Amazing Fact!!

(One Ring means One Year)
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