


 

Chapter 1  

Thermal Conductivity 

Transference of heat:- 

Basically there are three modes of transfer for heat 

1.Conduction:- The process in which heat is transferred from one point to the other through the 

substance without the actual motion of the partials is called conduction. 

2. Convection:- The process in which heat is transmitted from one place to other by the actual 

movement of the heated particles is called convection. 

3 Radiation:- The process in which heat is transmitted from one place to other directly without 

the necessity of intervening medium is called radiation. 

 



What is Thermal Conductivity? 
Fourier’s law of thermal conduction also known as the law of heat conduction is very relevant for 

heat transfer computation. This principle is applicable for heat transfer between two isothermal 
planes 

The Formula for Thermal Conductivity 
Every substance has its own capacity for conducting and transferring 
the heat. The thermal conductivity of a material is explained by the 
following formula: 
                                 K =QX /AΔT​ 

Also, the above formula can be rearranged to give the value of transfer of heat, as follows: 
Q= K x A  (Thot – Tcold) x t / X 

The SI unit of this quantity is watts per meter-Kelvin or Wm-1K-1. These units will describe the 
rate of conduction of heat through the material having the unit thickness and for each Kelvin of 
temperature difference. 
K is constant of proportionality, is called coefficient of thermal conductivity of the material. 
If A = 1 sqm, [Thot – Tcold] =  1 degree C,  t = 1sec. And X = 1cm. Then Q = K 
M.K.S. unit of coefficient of thermal conductivity is 
Kilo cal per meter sec. degree C 
Joule / meter sec. degree C 
C.G.S. Unit is 
cal per Cm sec. degree C 
 

https://www.toppr.com/guides/physics/thermal-properties-of-matter/heat-transfer/


Temperature gradient:- is the rate of change of temperature with respective to the distance is 

called temperature gradient. 

Temperature gradient = T2 -  T1 / X 

The quantity of temperature gradient is negative, due to temperature decreases as the distance 

increases from hot end. 

 Q = - KA(dϴ / dX) t 

Dimension of K is 

Thermal Resistivity:- It reciprocal of  thermal conductivity  (1 / K) the quantity of heat  X / AK 

is called thermal resistance. 

 

Thermal diffusivity :-  the ratio of thermal conductivity per unit volume is called thermal 

diffusivity. 

h = K / ᴩs 
Where ᴩ is density of the substance 

S is the specific heat of the substance 



















































All the students are informed that you should 
study minimum three  slides regurerly.  

If any doubt you can contact me or when we 
will meet we will discuss. 

 “Happy Dipawali” 


