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System Definition

• Systems comprise a number of elements, components or sub-
systems that are connected together in a particular way to perform a 
desired function. The individual elements of an engineering system 
interact together to satisfy a particular functional requirement. 



Exercise  

• Give an example for the following types of systems:
• Electro Mechanical Systems
• Communication Systems
• Fluidic Systems
• Electro Chemical Systems
• Information Systems
• Control Systems
• Transport Systems



Electro Mechanical Systems

• for example, a vehicle electrical system comprising battery, starter 
motor, ignition coil, contact breaker and distributor. 



Communication Systems

• for example, a local area network comprising file server, coaxial cable, 
network adaptors, several computers and a laser printer. 



Fluidic Systems

• for example, a vehicle braking system comprising foot-operated lever, 
master cylinder, slave cylinder, piping and fluid reservoir. 



Electro Chemical Systems

• for example, a cell that uses gas as a fuel to produce electricity, pure 
water and heat. 



Information Systems

• for example, a computerized airport flight arrival system. 



Control Systems

• for example, a microcomputer- based controller that regulates the 
flow and temperature of material used in a die casting process. 



Transport Systems

• for example, an overhead conveyor for transporting gravel from a 
quarry to a nearby processing site. 



Transducers 

• A transducer is a device that responds to an input signal in one form 
of energy and gives an output signal bearing a relationship to the 
input signal but in a different form of energy. For example, a tyre 
pressure gauge is a transducer, converting tyre pressure into a 
reading on a scale. Similarly, a photo-cell converts light into a voltage, 
and a motor converts electric current into shaft velocity. 



Transducer Example

• A Motor is a machine that converts electrical energy into mechanical 
energy. From a construction point of view, there is no difference 
between an electric motor and an electric generator.



DC Motor Block Diagram



DC Motor Definitions 

• Tachogenerators are frequently used to measure the speeds of 
electric motors, engines, and the equipment they power: conveyor 
belts, machine tools, mixers, fans, etc.
• A comparator is a device that compares two voltages or currents and 

outputs a digital signal indicating which is larger.
• A potentiometer is a three-terminal resistor with a sliding or rotating 

contact that forms an adjustable voltage divider. They are commonly 
used to control electrical devices



System Diagrams

• A simple practical processing system is shown comprising an input, 
an output, and an energy source, together with unwanted inputs and 
outputs that may, or may not, be present. 



System Diagrams

• A typical public address system is shown. A microphone is used as an 
input transducer to collect acoustic energy in the form of sound 
pressure waves and convert this into electrical energy in the form of 
small voltages and currents. 



System Diagrams

• The signal from the microphone is then amplified by means of an 
electronic circuit containing transistors and/or integrated circuits 
before it is applied to a loudspeaker 



System Diagram

• This output transducer converts the electrical energy supplied to it 
back into acoustic energy.



Exercise

• Define the; inputs, outputs, sub-systems, and components of the 
following temperature control system. 



Exercise  

• Temperature control system sketch. 



System Control 

• System control involves maintaining the system output at the desired 
level regardless of any disturbances that may affect 
• (i) the input quantities, 
• (ii) any unwanted variations in systems components, or 
• (iii) the level of demand (or ‘loading’) on the output. 



System Control 

• Analogue control involves the use of signals and quantities that are 
continuously variable. Within analogue control systems, signals are 
represented by voltages and currents that can take any value 
between two set limits. 



System Control 

• Digital control involves the use of signals and quantities that vary in 
discrete steps. Values that fall between two adjacent steps must take 
one or other value. 



System Control 

Continues Discrete 



System Control 

• Analogue control systems are invariably based on the use of 
operational amplifiers. These devices are capable of performing 
mathematical operations such as addition, subtraction, multiplication, 
division, integration and differentiation. 



System Control

• Digital control systems are usually based on logic devices (such as 
AND-gates, OR-gates, NAND-gates and NOR- gates), or 
microprocessor based computer systems. 



Example: Light Dimmer 



Multiple Choice Questions

• A networked computer database containing details of railway 
timetables is an example of: 
• (a) an electromechanical system 
• (b) a transport system
• (c) a computer system
• (d) an information system 



Multiple Choice Questions 

• An anti-lock braking system fitted to an articulated lorry is an example 
of: 
• (a) an electromechanical system 
• (b) a fluidic system
• (c) a logic system
• (d) an information system 



Multiple Choice Questions 

• Which one of the following system components is a device used to 
store electrical energy? 
• (a) a flywheel 
• (b) an actuator 
• (c) a battery 
• (d) a transformer 



Multiple Choice Questions 

• Which one of the following is NOT a system output device? 
• (a) a linear actuator 
• (b) a stepper motor 
• (c) a relay 
• (d) a tachogenerator



Multiple Choice Questions 

• Which one of the following is NOT a system input device? 
• (a) a microswitch 
• (b) a relay
• (c) a variable resistor 
• (d) a rotary switch 



Short Answer Questions

• Define a system. 
• State, and briefly explain, four common types of engineering systems, 

drawing the system block diagram for each. 
• Define a transducer and state four examples. 


