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Abstract – In this work, we report the effect of temperature 

on the electrical conductor. One of the components used to 

deliver electricity is the conductor or often referred to as the 

cable. The amount of electrical power delivered from a power 

plant to the transmission network and distributed through 

the distribution network to the consumer is strongly 

influenced by the type of conductor used. The type of carrier 

used on the transmission network is different from the carrier 

used on the distribution network. This study aims to 

determine the effect of temperature on electrical conductivity. 

To determine the magnitude of the influence of temperature 

then each conductor will be given a current of 0.5 to 1 of the 

nominal current with variations in temperature varying from 

25oC to 30oC. The result indicated that the value of resistance 

and conductance is greatly influenced by the value of the 

temperature level and the magnitude of the nominal current 

value in each resistance. 
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I. INTRODUCTION 
 

 Conductor is one of the most important components in 

the electrical power distribution system. Conductor have 

ability to deliver electricity current. This ability is depend 

on the conductor temperature [1]. According to [2] the best 

electrical conductor are metals such as: copper, aluminum 

and silver. Their increased conductivity (the ability to 

allow electric current to flow easily) is because of the 

makeup of their atoms. In a conductor, the outer electrons 

of the atom are loosely bound and can freely move through 

the material when an electric charge is applied. The current 

that flows through an electrical circuit is measured in 

Ampere (A) and is measured using ammeter. 

According to [2] Electric current is the flow of electrons 

in a wire. Some substances allow electricity to flow 

through easily and these substances are called as 

conductors, while insulators are those materials that do not 

freely allow the flow of electrical charge. The best 

electrical conductors are metals such as copper, aluminum 

and silver. Their increased conductivity (the ability to 

allow electric current to flow easily) is because of the 

makeup of their atoms. In a conductor, the outer electrons 

of the atom are loosely bound and can freely move through 

the material when an electric charge is applied. The current 

that flows through an electrical circuit is measured in 

amperes (A) and is measured using an ammeter. In 

addition, a voltage across an electrical component such as 

a lamp is needed to make a current flow through it. Cells 

or batteries can be used to produce a voltage. Voltage is 

measured in volts (V) using a voltmeter [2]. 

The electrical resistance of a material is the opposition to 

the passage of an electrical current through it. If resistance 

is low, the electrical charge is allowed to freely move 

through the substance. A high resistance indicates that it is 

more difficult for an electrical charge to pass through the 

substance. All materials on earth have some sort of 

resistance except for super conductors. Electrical 

resistance shares similar concepts to the notion of friction. 

Electrical resistance is measured in ohms (Ω) using an 

ohmmeter. 

In the previously work, some experiment indicate the 

effect of temperature on the electrical conductor, such as: 

[3] It is the British natural philosopher Joseph Priestley 

(1733-1804) the first in trying, although with great 

imperfections, the estimation of electrical conductivity in 

metals by using static electricity. He determined the 

relative scale of conduction power between two metals by 

measuring the amount of fine test melted after passing 

similar discharges through wires of identical length and 

diameter. The first notice about the dependence of 

electrical conduction with temperature, however, is very 

probably due to the British scientist Henry Cavendish 

(1731-1810). Accurate measurements he did in 1776 of 

relative resistances of an iron wire and solutions of 

common salt allowed him to identify better conduction 

powers for warmer solutions than for colder ones [3].  

In other researcher, the electric conductor have strong 

relation with the characteristic of material conductor. 

According to [3] The first more reliable measurements for 

metals with voltaic electricity are attributable to the British 

chemist Humphry Davy (later Sir) (1778-1829), who 

carried out researches in 1821 by which not only clearly 

proved the differences existing between the conducting 

power of different materials and its dependence with 

temperature, but also found the relation of this power to the 

other physical variables such as weight, surface and length 

of the conducting body, as well the conditions of electro-

magnet action [3]. Working as nearly as possible with 

similar wires (diameter being more than one-tenth of an 

inch and lengths of three inches) of platinum, silver wire, 

copper, tin, iron, lead, gold and palladium, Davy found 

much greater differences in the behavior of different 

materials than he initially expected, and, over all, what he 

considered the most remarkable result, which was the 

significant variation of the corresponding conducting 

powers with temperature, being lower in some inverse ratio 

as the temperature was higher. One year before the 

publication by the German physicist Georg Simon Ohm 

(1789-1854) of the well-known mathematical theory of the 

galvanic circuit, and based on the Davy’s work, the French 

scientist Antoine Cesar Becquerel (1788-1878) compiled 

in 1826 a list of conductive powers of nine metals (relative 

to that of cooper), which was considered as a reference 

work and used as a guide on the subject for several decades 

[3]. 
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II. LITERATURE REVIEW 
 

2.1 Electrical Conductor 
According to [4] In physics and electrical engineering, a 

conductor is an object or type of material that allows the 

flow of an electrical current in one or more directions. 

Materials made of metal are common electrical conductors. 

Electrical current is generated by the flow of negatively 

charged electrons, positively charged holes, and positive or 

negative ions in some cases. 

Many factors determine the type of electrical conductor 

used to connect components. Some of these factors are the 

physical size of the conductor, its composition, and its 

electrical characteristics [5].  

Some example of electric conductor are: 

1. Copper 

2. Aluminum 

3. Silver 

4. Gold 

5. Graphite 

6. Platinum 

7. Water 

8. People 

 

2.2 Types of Electrical Conduction 
According to [6] there are three types of conductors. 

such as: 

1. Metal 
Most conducting materials used for practical 

applications are metals. For example, the wire around your 

house probably uses copper wires as conducting materials 

or their alloys. The electric plugs have metal in them, and 

the internal mechanism of you electric irons also use metals 

as their conducting material. This is because metals have 

lots of free electrons and promotes mobility. Some of the 

best metal conductors are Silver (Ag), Copper (Cu) and 

Gold (Au). 

The following Table 1 indicated an electrical resistivity 

and thermal conductivity comparisons [7]. 

 

Table 1. Electrical resistivity and thermal conductivity 

Electrical Resistivity and thermal Conductivity 

Comparisons 

Metal 

Electrical 

Resistivity 

(10-6 Ohm-

cm) 

Thermal 

Conductivity 

(W/m-K) 

Silver 1.55 419 

Copper 1.7 385 

Gold 2.2 301 

Aluminum 2.7 210 

Rhodium 4.3 151 

Iridium 4.7 147 

Ruthenium 7.2 116 

Osmium 8.12 91.67 

Palladium 9.93 71.2 

Platinum 10.6 69.1 

 

Based on the Table 1 above illustrate that The best 

conductors are usually metals because they bond using 

metallic bonding which contains a sea of un-bonded 

electrons that electrons can easily jump through to create a 

current. 

2. Non-Metals 
There are some non – metals which are also good 

conductor of electricity. For example, carbon in the form 

of graphite is a very good conductor of electricity. If the 

structure of graphite, only three of the four carbon atoms 

are used for bonding. This leaves one electron free for 

bonding. However, most non-metals are not good 

conductors of electricity. The chemical elements that form 

negative ions, have acidic oxides and are generally poor 

conductor of electricity. Non metal can exist in solid or 

liquid or gaseous state at room temperature, for example: 

For example, carbon, sulphur, phosphorus, iodine are in 

solid state, bromine is in liquid state while oxygen, 

nitrogen, chlorine are in gaseous state at room temperature.  

3. Ionic Conductor 
Conductors in their solution form are called ionic 

conductors. For example, salt water is an ionic solution and 

is a good conductor of electricity. 

4. Semiconductors 
Although semiconductors are not as good at conducting 

electricity as conductors, they still have their uses. 

Examples of semiconductors are Germanium (Ge) and 

Silicon (Si). 

According to [8] there is a relationship between the 

resistance and the type of conductor.  

 

III. RESEARCH METHODOLOGY 
 

The following Figure 4 indicate the schematic diagram 

of the circuit used to measure temperature and resistances 

of conductor. 
 

 
Fig. 4. Schematic diagram of the circuit 

https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Electrical_engineering
https://en.wikipedia.org/wiki/Electrical_current
https://byjus.com/physics/electric-current/


 
 
 

Copyright © 2017 IJECCE, All right reserved 

359 

International Journal of Electronics Communication and Computer Engineering 

Volume 8, Issue 6, ISSN (Online): 2249–071X 
 

In thsi eksperiment, there are three kind of conductors 

was evaluated such as: NYA, NYM and NYY cables. This 

is because more common and often used than others types. 

The following Figure 5 indicated the kind of conducted 

was tested in this research: 

 

 
Fig. 5. NYA cable 

 

 
Fig. 6. NYM cable 

 

 
Fig. 7. NYY cable 

 

In tis research there are many step was applied to 

measuring resistance and temperature, such as: 

1. Ensure that the eksperiment circuit is connected 

according to the schematic diagram (Figure 4). 

2.  Turn on AC voltage source 220 Volt 50 Hz. 

3.  Connect the current injector cable to the AC vlotage 

source. 

4.  Turn on current injector and adjust output current 

according to test rating. 

5. Record the value of the conductor temperature, cable 

insulation and the magnitude of the current value every 

5 min intervals. 

6.  If testing is done then measure the magnitude of the 

conductor resistance. 

IV. RESULT AND DISCUSSION 
 

In the first work, the test system was performed to 

determine the magnitude of changes in temperature of the 

conductor and the insulation of the cable by flowing the 

current of 0.2 x In and 0.4 In for 60 minutes with a time 

interval of each 10 minute test. The following Table 2 and 

3 indicated the result of experiment of temperature and 

conductor temperature changes.  
 

Table 2. Temperature and Conductor Temperature 

Changes (0.2 x In; cable: NYA) 
 

Num 

Eksp 
Time 

Temperature © 

30 35 40 45 50 

1 0:00 30 35 40.1 45.1 50 

2 0:05 30.3 35.2 40.4 45.5 50.3 

3 0:10 30.5 35.7 40.9 45.9 50.8 

4 0:15 31 36.2 41.4 46.3 51.1 

5 0:20 31.4 36.6 41.8 46.8 51.5 

6 0:25 31.8 37.1 42.3 47.1 51.9 

7 0:30 32.3 37.5 42.6 47.6 61.2 

8 0:35 32.3 37.5 42.7 47.6 61.2 

9 0:40 32.3 37.5 42.6 47.6 61.2 

10 0:45 32.3 37.5 42.6 47.6 61.2 

11 0:50 32.3 37.5 42.6 47.6 61.2 

12 0:55 32.3 37.5 42.6 47.6 61.2 

13 1:00 32.3 37.5 42.6 47.6 61.2 

 

Table 3. Temperature and Conductor Temperature 

Changes (0.4 x In; cable: NYA) 
 

Num 

Eksp 
Time 

Temperature © 

30 35 40 45 50 

1 0:00 30 35 40.2 45.3 50.2 

2 0:05 30.4 35.2 40.5 45.6 50.5 

3 0:10 30.5 35.6 40.9 45.9 50.9 

4 0:15 31.2 36.4 41.5 46.4 51.4 

5 0:20 31.5 36.7 41.9 46.9 51.6 

6 0:25 32 37.4 42.6 47.3 51.9 

7 0:30 32.5 37.6 42.8 47.7 61.5 

8 0:35 32.5 37.7 42.9 47.9 61.5 

9 0:40 32.5 37.8 42.9 47.9 61.5 

10 0:45 32.5 37.8 42.9 47.9 61.5 

11 0:50 32.5 37.8 42.9 47.9 61.5 

12 0:55 32.5 37.8 42.9 47.9 61.5 

13 1:00 32.5 37.8 42.9 47.9 61.5 

 

Based on the Table above indicated that when the limit 

time was longer then the temperature of conductor was 

increased (see Table 2 and 3).  

In advanced work, is conducted to determine the effect of 

temperature on the magnitude of electrical conductivity. In 

this experiment we will know the value of resistance and 

Conductance in each resistance with current flow of 0.2 x 

In; 0.3 x In; 0.4 x In; 0.5 x In and 0.6 x In. The following 

Tables 4 and 5 indicated the resistance and conductance 

value of conductors. 
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Table 4. Resistance Value (cable: NYA) 

Numb 

Eksp 

Temp 

(oC) 

Resistansi (Ohm) 

0.2 x 

In 

0.3 

x In 

0.4 x 

In 

0.5 x 

In 

0.6 

x In 

1 30 0.12 0.13 0.13 0.14 0.15 

2 35 0.13 0.14 0.14 0.15 0.16 

3 40 0.14 0.15 0.15 0.16 0.17 

4 45 0.15 0.16 0.16 0.17 0.17 

5 50 0.16 0.17 0.17 0.18 0.17 

 

Based on the Table above indicated that the greater 

temperature given that the value of the greater of 

resistance. For the first experiment indicated that when the 

50oC that resistance value of cable is 0.16 Ohm. In 

addition, for the temperature 30oC, 35oC, 40oC and 45oC 

were 0.12 Ohm, 0.13 Ohm, 0.14 Ohm and 0.15 Ohm 

continuously. This result was similar to for next 

experiment. For 0.3 x In illustrated that temperature 30oC, 

35oC, 40oC and 45oC and 50oC were 0.13 Ohm, 0.14 Ohm, 

0.15Ohm, 0.16 Ohm and 0.17 Ohm continuously. 

 

Table 5. Conductance Value (cable: NYA) 

Numb 

Eksp 

Temp 

(oC) 

Conductance(Ohm) 

0.2 x 

In 

0.3 

x In 

0.4 x 

In 

0.5 x 

In 

0.6 

x In 

1 30 8.19 7.63 7.40 6.80 6.41 

2 35 7.46 7.09 6.89 6.53 6.13 

3 40 6.84 6.41 6.53 6.02 5.74 

4 45 6.49 6.13 5.95 5.71 5.64 

5 50 5.98 5.74 5.71 5.34 5.61 

 

In contrast, based on the Table above indicated that the 

greater temperature given that the value of the smaller of 

conductance. For the first experiment indicated that when 

the 50oC that conductance value of cable is 5.98 Ohm. In 

addition, for the temperature 30oC, 35oC, 40oC and 45oC 

were 8.19 Ohm, 7.46 Ohm, 6.84 Ohm and 6.49 Ohm 

continuously. This result was similar to for next 

experiment. For 0.3 x In illustrated that temperature 30oC, 

35oC, 40oC and 45oC and 50oC were 7.63 Ohm7.09 Ohm, 

6.41Ohm, 6.13 Ohm and 5.74 Ohm continuously. 

 

V. CONCLUSION 
 

In this research, there are two kind of conclusion, such 

as: 

1.  The value of temperature change in the conductor and 

the insulation is greatly influenced by the value of room 

temperature. 

2.  The value of resistance and conductance is greatly 

influenced by the value of the temperature level and the 

magnitude of the nominal current value in each 

resistance. 
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