RESISTANCE WIRE SIMULATION INTRODUCTION

1. Location of the simulation:
The simulation can be found on the physics web-site at:

· http://www.sgcphysics.freeola.net/physics/Simulations/EJS/ResistanceWire.html 

NOTE: If you are typing this remember that the case of the characters is significant.
· It is also usually available in the Student Share Section of the St. George’s College Network.
2. Overview of the simulation:

The resistance of a length of wire depends on a number of factors. This simulation allows the effect of changing the wire length, wire material and wire thickness to be predicted. The effect of changing temperature is not modelled but there is an indication in the current display area of when this is likely to be significant.

3. Initial & reset state:

· The simulation begins by showing the value of the resistance of a 50cm length of 26 SWG constantan wire as being 1.585 ohms. 
· The resistance to three decimal places is shown in the yellow area of the display. 
· The resistance is calculated by using the formula relating resistance to wire resistivity, length and cross-section area.

· The reset button at the top of the display will set the simulation to the above initial state. 

4. Changing the wire length:

· This can achieved by using the large cyan slider at the centre of the display. 

· To change from the initial 50 cm move the slider between 0 and 100 cm. 

· A picture of the wire shown below the wire length slider will vary in length to match the setting of the slider.

· Pressing the ‘reset’ button returns the length to 50 cm.
5. Resistance displays:
· The central yellow area shows the expected wire resistance to 3 d.p. calculated using the resistivity equation.

· The blue/orange ohmmeter area, below right of the yellow area, shows what an ohmmeter might read if it was connected to the wire. A typical school ohmmeter reads down to one tenth of an ohm and so the display only shows one decimal place. The orange background appears when the reading is given to less than three significant figures and is therefore likely to be less accurate than using voltmeter-ammeter readings to calculate resistance.

6. Voltage, current & temperature displays:

· The potential difference (voltage) across the wire as measured by a high resistance voltmeter is shown in the bright green area below left of the wire picture.

· The current through the wire as measured by a low resistance ammeter is shown in the red/cyan area below centre of the wire picture. As the current increases the red area moves as a bar across the current display. 

· This red bar can be used as an indication of the temperature of the wire. 

· If the bar is small, and not further to the right than the word ‘wire’, then the resistance wire is probably near room temperature and the resistance value calculated shown in the yellow area will be accurate. 

· If the bar is more than half-way across the wire is likely to be very hot and the resistance value inaccurate. 

· If the bar is fully to the right then wire would have probably melted!

7. Changing the wire material:

· This can achieved by using the top-left orange area of the display. 

· To change from the initial constantan click on one the other material buttons, e.g. ‘copper’. Such a change will at the same time change the resistivity setting on the slider measured in nano-ohm-metre and the resistance per metre value shown below the slider. 

· Other resistivities between zero and 1500 nano-ohm-metre can be set using the slider control. 

· Pressing the ‘reset’ button returns the material to constantan, of resistivity 520 nano-ohm-metre and resistance per metre of 3.170.
8. Changing the wire thickness:

· This can achieved by using the top-right pale-green area of the display. 

· To change from the initial 26 SWG (Standard Wire Gauge) click on one the SWG buttons, e.g. ‘10’. Such a change will at the same time change the diameter setting on the slider measured in millimetres and the cross-section area value shown below the slider. 

· Other diameters between zero and 4 millimetres can be set using the slider control. 

· A picture of the wire shown below the wire length slider will vary in thickness as settings are changed.

· Pressing the ‘reset’ button returns the SWG to 26 corresponding to a wire diameter of 0.457 mm and cross-section area of 0.1640 square mm.
9. Other variables:

· The power supply (battery) voltage (EMF) and resistance can be varied using the two green sliders at the bottom left of the display. Pressing ‘reset’ sets these to their initial values of 1.5 V and 0.25 ohms respectively.

· The resistance of the connecting wires can be varied using the violet slider at the bottom right of the display. Pressing ‘reset’ sets this to its initial value of 0.50 ohms.
10. Other displays:

Found on the row below those for voltage, current and the ohm-meter.

· Power dissipated by the wire (voltage x current) in watts.

· Terminal potential difference of the power supply as would be read by a high resistance voltmeter connected across the output of the supply.
· Lost volts; voltage difference between the power supply’s EMF and its terminal potential difference. This will be zero if the power supply is set to have no internal resistance.

11.  Why the simulated resistance readings might be different from those 
obtained using real equipment:

The simulation does not model the affects of:

· Temperature variation of the wire.

· Contact resistances of the various connections.

· Inaccuracies of the meters used; voltmeter, ammeter and ohm-meter.

· Uncertainty in measuring the length of the wire.

· Non-uniformities in the wire such as its diameter and chemical composition.
· Incompetence of the experimenter! 
K. Taggart
v. 1.1
19 September 2006

