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Solution sheet 22
Bathroom ventilation
The solution sheet shows an example of one possible solution for the task. The only specification is the wiring diagram. Therefore, many different solutions are possible. Ensure that the design still reflects the specifications of the wiring diagram. 
Theoretical background:
A bathroom ventilation fan is controlled by a small device. The housing is designed so that it can be mounted behind a light switch on the wall.
The controller consists of two functional units:
· A timer ensures that a connected fan continues to run for a certain length of time when the switch is turned off.
· A power amplifier switches on the fan. Mechanical contacts are no longer used today.
To force the fan to switch on, the switching contact is connected to the light switch. When the light is switched on, the fan also turns on. When the light is switched off, the fan continues to run until the timer turns it off. The time can be set on high-quality devices. 

Example solution for construction task
The construction task can be solved using the building instructions.

Suggested solution for topic task
Turn on the voltage supply. What do you observe?
The LEDs are not illuminated. The fan is turned off.
Turn the series switch on. What do you observe?
The bathroom light (LED1) is illuminated. The fan turns. The control light (LED2) is illuminated.
Turn off the series switch and observe the LEDs for a while. What do you observe?
The bathroom light (LED1) goes off immediately.
After a few seconds, the fan and control light (LED2) switch off automatically.
Turn the series switch on for 30 seconds. Turn the switch off and observe the LEDs for a while. What do you observe?
The fan only continues running a few seconds after the series switch is turned off.

Suggested solution for experimental task
1. Measure the lag time of the fan motor and control light LED2. First, turn on the series switch for 20 seconds and measure the time for which the control light and fan motor continue to run after it is switched off. Turn the series switch on multiple times for 2-3 seconds each time. Wait 2-3 seconds between the switching processes. Measure the time for which the control light and fan motor continue to run after the last shut-off.

The continued running time is around 15-20 seconds. No matter whether the switch is open or closed repeatedly during this time, or remains closed for a longer period of time, this continued running time will not change significantly. This is called a retriggering timer.

1. Look at the wiring diagram carefully. Are the functional groups familiar to you? Describe the functional groups.
· The far left shows a simple circuit consisting of a switch and bathroom light (LED1).
· There is a Schmitt trigger between the bathroom light (LED1) and the motor. The resistance between the two transistors is not present, but the typical common emitter resistance is present.
· The Schmitt trigger is controlled by a charging connection consisting of C1 and R1. When the switch is closed, the capacitor is charged; it is discharged slowly after opening the switch via R1 and T1.
· The power switch with MOSFET is seen between the Schmitt trigger and the voltage supply.

1. What tasks do the functional groups perform?
· The simple circuit switches the bathroom light on.
· The Schmitt trigger ensures that the switch changes immediately when the capacitor is discharged. This avoids excessive loads on the power level.
· The power level allows the circuit to switch high loads.
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