Transmission Line Standing Waves 
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Introduction and Quick Start

This program demonstrates standing waves on a transmission line.

There are three output windows showing waves on the same transmission line.  The load for the transmission line is at the right side of each window.

The top window shows the incident wave which is entering from the left and traveling to the load on the right.

The middle window shows the wave that has reflected from the load and is traveling to the left.

The bottom window shows the sum of the incident and reflected waves.  This sum of waves can be thought of as a traveling wave and a standing wave.

The transmission line has a characteristic impedance of 75 ohms.  (This impedance cannot be changed.)

The program user can enter the load impedance in the edit box at the upper left corner.  Try 150 ohms.  (Do NOT hit return.)

Click on start button to start (and stop) the simulation.

Additional Input/Output

The characteristic impedance, Z0, and the load impedance ZL are shown at the bottom of the main window.  The load reflection coefficient is also shown there.

The Vmax and Vmin values give the maximum and minimum voltages on the transmission line.  These values can be viewed in the bottom window.  The voltage standing wave ratio, VSWR, is the ratio of Vmax to Vmin.

The minimum and maximum voltages and their positions on the transmission line can be better observed by clicking File(Accumulate at the upper left. 

Examples:

1. Enter 75 ohms for the load impedance.  There is no reflected wave.  The wave in the bottom window is the same as the incident wave at the top.  Use File(Accumulate to verify that Vmax = Vmin.

2. Enter 0 ohms for the load impedance (short circuit).  The reflected wave has the same magnitude as the incident wave and it is inverted.  Use the start/stop button to verify this (look at the load end of the line).  The accumulate feature will verify that Vmax is twice the magnitude of the incident wave, and Vmin = 0.  Notice that the minimum is at the load.

3. Enter 9999 ohms for the load impedance (open circuit).  The reflected wave has the same magnitude as the incident wave and it is not inverted.  Vmax is twice the magnitude of the incident wave, and Vmin = 0.  Notice that the maximum is at the load.

4. Try other load impedances that are greater than and less than the characteristic impedance.

Bugs

1. The program terminates if the return key is pressed while the cursor is in the load impedance edit box.

Please report other bugs or comments to the authors.

