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Professional Certificate in Aerospace Engineering

Control Systems and Avionics

Control systems are an essential part of modern engineering, including aerospace engineering. They are
used to manage, regulate, and direct the behavior of a system, machine, or process. This explanation will
cover key terms and vocabulary related to control systems and avionics in the context of a Professional
Certificate in Aerospace Engineering.

1. Control Systems: A control system is a collection of components designed to manage, regulate, and direct
the behavior of a system, machine, or process. It consists of sensors, controllers, and actuators that work
together to achieve a specific goal.

2. Open-loop and Closed-loop Systems: Open-loop systems do not provide feedback to the controller,
while closed-loop systems do. In an open-loop system, the output is not measured or monitored, while in a
closed-loop system, the output is continuously monitored and compared to the desired value.

3. Sensors: Sensors are devices that measure physical quantities, such as temperature, pressure, or position,
and convert them into electrical signals that can be processed by a controller.

4. Controllers: Controllers are electronic devices that receive input from sensors, process the information,
and generate output signals that are sent to actuators.

5. Actuators: Actuators are devices that convert electrical signals into physical actions, such as moving a
lever, turning a valve, or adjusting a speed.

6. Transfer Function: A transfer function is a mathematical representation of a system's behavior in the
frequency domain. It describes how the system responds to different input frequencies.

7. PID Control: Proportional-Integral-Derivative (PID) control is a common control strategy used in closed-
loop systems. It combines proportional control, which responds to the current error, with integral control,
which responds to the accumulated error over time, and derivative control, which anticipates future errors
based on the rate of change of the error.

8. Avionics: Avionics is a portmanteau of "aviation" and "electronics." It refers to the electronic systems used
in aircraft, including control systems, communication systems, navigation systems, and display systems.

9. Flight Control System: A flight control system is a collection of components that manage and regulate the
behavior of an aircraft during flight. It includes primary controls, such as ailerons, elevators, and rudders, as
well as secondary controls, such as flaps and slats.

10. Autopilot: An autopilot is an avionic system that automatically controls an aircraft's flight path and
maintains its position, heading, and altitude.

11. Fly-by-Wire: Fly-by-wire is an avionic system that replaces traditional mechanical control systems with
electronic controls. It uses sensors, controllers, and actuators to transmit control inputs from the pilot to the
aircraft's control surfaces.

12. Navigation System: A navigation system is an avionic system that helps an aircraft determine its position
and navigate to its destination. It includes systems such as GPS, inertial navigation systems, and radio
navigation systems.

13. Communication System: A communication system is an avionic system that enables aircraft to
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communicate with other aircraft, air traffic control, and ground stations. It includes systems such as VHF
radio, HF radio, and satellite communication.

14. Display System: A display system is an avionic system that provides the pilot with information about the
aircraft's flight status, navigation, and systems. It includes systems such as primary flight displays, navigation
displays, and system displays.

Example:

Consider an aircraft's autopilot system, which is a closed-loop control system that uses sensors, controllers,
and actuators to maintain the aircraft's position, heading, and altitude. The sensors measure the aircraft's
current position, heading, and altitude, and send this information to the controller. The controller compares
the current values to the desired values and generates output signals that are sent to the actuators. The
actuators then adjust the aircraft's control surfaces to maintain the desired position, heading, and altitude.

Practical Application:

Control systems are used in many applications, including aerospace engineering, automotive engineering,
and industrial automation. In aerospace engineering, control systems are used to manage and regulate the
behavior of aircraft, spacecraft, and missiles. They are used in systems such as flight control systems,
autopilots, and navigation systems.

Challenge:

Try designing a simple control system using sensors, controllers, and actuators to manage and regulate a
system of your choice. This could be a simple robot, a home automation system, or a manufacturing
process. Consider the system's behavior in different scenarios and how the control system can be designed
to respond to these scenarios.

In conclusion, control systems and avionics are critical components of modern engineering, including
aerospace engineering. Understanding the key terms and vocabulary related to these concepts is essential
for success in a Professional Certificate in Aerospace Engineering. By mastering these concepts, learners can
design, build, and operate complex systems that require precise control and regulation.
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