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Abstract : Thermal conductivity is one of the most important Thermal property which indicates the heat transfer 

of the metal the aim of this study is to calculate temperature gradient and heat transfer flow rate effect on the 

metal from this experiment we clearly understood that in all metals conductivity is more which making suitable 

for heat ex changer and industrial cooling systems. 
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1. INTRODUCTION 

 

Thermal conductivity in metal rod term was introduced by the mathematician and physicist Jean-Baptiste Joseph 

Fourier from French was published in 1822. heat transfer is the most important part of engineering which 

dermines the flow of heat through the metal at what speed. in metal conductivity is occur due to free electrons 

and lattice vibrations to choose right metal in boiler, radiator, engine. this test is very important. 

2. LITERATURE REVIEW 

 

searle designed one special type of apparatus which specially was made to measure the high conductivity of the 

metal. In todays date flash and steady-state methods are used to research on nano structure metals conductivity. 

Recent experimental work has modified metal rod tests in both contexts clasical and application driven, a Thermal 

conductivity measurement setup using a probe method with aluminium and carbon steel rod. recent advances 

focuses on, Advanced Measurement Techniques, transient methods, Steady-state methods, Novel Materials and 

composites, uncertainty and standardization, Temperature dependence. 

 

3. METHODOLOGY 

thermal conductivity is the property of the metal which transfers heat and temperature gradient. selection of the 

rod is as per the experimental setup length is minimize the heat loss. at the one end electric heater is connected 

which heats the rod and starts transferring heat in forward direction. and at the other copper coil is connected 

which is filled with water. this experiment is done for testing of metal conductivity ability. 1 
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Fig.1 thermal conductivity in metal rod 

 

 

Thermal conductivity can be calculated using 

the following equation :- 

k = Q L/A (T2-T1) 

where, 

Rate of heat transfer(watt)k =Thermal 

conductivity of the material (w/m.k) A 
= Cross sectional area of the rod (m^ 2). 

T1 = higher temperature 

T2 = Lower temperature 

L = Length of the material 

Table 1 .The following table representing the thermal conductivity for different 

materials and its common uses 
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4. CONCLUSION 
 

 

While performing this test we clearly got that the thermal conductivity of the metal is depend up on material and 

purity of the metal. copper has the more conductivity as compared to aluminium. the right way of 

understanding searle method steady-state heat flow while performing this experiment. 
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