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PW n°01: Resistance measurement

I.  Aim of the manipulation

v" Measure the unknown resistances using the following methods: Colour Code; Ohm Meter; Volt-
Amperometric.

v’ Evaluate the absolute and relative accuracy of each method.

Il.  Equipment used

» Power Sources (DC).

> Resistors.

» Instruments (voltmeters, miliammeter, microammeter, multimeters).

I11. Evaluation method

Continuous assessment: 100%.

IV. Theoretical reminder

A resistor is an electronic or electrical component whose primary characteristic is to resist the flow
of electric current, measured in ohms. Electrical resistance is a fundamental part of electricity. The term

"resistance” primarily refers to a physical property, but it has also come to refer to a specific type of
component. Some people prefer to call it a "resistive device".

V. Method n°01: Direct measurements using Color Code Designation
To determine the ohmic value of a resistor, it is necessary to identify the colour bands present on
the resistor (see Figure 1) and associate them with the universal colour code. The international standard

IEC 60757, entitled "Colour Code Designation™ (1983), defines a colour code to be applied to resistors to

indicate their resistance values.
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Figure 1: Resistor Color Code
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PW n°01: Resistance measurement

Ri= ARq= Ro= AR2=

V1. Method n°02 : Direct measurements using the onmmeter

Measure the values of resistors Ry, and R2 using the multimeter in ohmmeter mode, then calculate

the relative OR and absolute AR uncertainties using the following relationship:

AR =R*precision +number of digits *resolution

Instructions for recording the accuracy of the measurements provided according to the range used

are given in the uncertainty table below:

Range Precision +Number of digits Resolution Uncertainty
200Q +(1%+3 digits ) 0,10 0,1Q 4,5Q
2kQ (0,8%+1digits) 1Q 30Q
20kQ +(0 ,8%-+1 digits) 10Q 300Q

200kQ +(0,8%+1digits) 100Q 3kQ
2MQ +(0.8%+1 digits) 1kQ 42kQ

20MQ +(2%+2 digits) 10kQ 620kQ

Table 1

Measure the resistances, then calculate the measurement uncertainty and complete the following table

Measurement of R1=220Q Measurement of R;=220KQ
Range
R
AR
OR= AR/R
Table 2
2
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PW n°01: Resistance measurement

VII.  Method n°03 : Indirect measurements using the Volt-Amperometric method

1) Selecting the appropriate circuit

This involves selecting the appropriate circuit, upstream or downstream, for measuring each of the
resistors Ri and R: resistors, specifying the measuring equipment. Then, once the measurements have
been made, determine the value of each resistor and its uncertainty for the selected circuit.
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Figure 2

The choice of the assembly is made according to the following rule:
If R<,/R,4 * Ry, (low value resistances), we prefer the short assembly;
If R>,/R, * Ry, (high value resistances), we prefer the long assembly;

2) Measurement Table

E=5V,
Miliammeter Class =..............
Microammeter Class =..............

Voltmeter Class =..............

3) Remarks
+ Absolute uncertainty AX: Calculation of the absolute uncertainty AX due to a measuring device

Class*Ran
AX:—g
100

+ Relative uncertainty: 6X= AX/X generally expressed as a percentage (%).

+ AR/R=Al/I+AV/IV
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PW n°01: Resistance measurement

» Measure the current and voltage for the two risistors Ry, Ro.
> Record the measured and calculated results in the table below:

R1=220Q R1=220Q R2=220KQ R2=220KQ

Assembly adopted Downstream Upstream Downstream Upstream

Range for | (Ca)

Scale for I (Ea)

Current reading (La)

Im=(La *Ca/En)

Range for V(Cv)

Scale for V (Ev)

Voltage reading (Lv)

Um=(LV *Cv/Ev)

Rm=Um/Im
ARm
Table 3
Interpretation of results
VIII.  Conclusion
4
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