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Task 1
The main difference between an is that a closed loop has the ability to correct itself while an open loop doesn't. For example, a traffic light system uses a closed loop architecture, it will follow a set order of tasks to preform, in this case changing lights from red to amber to green and back, however a pedestrian crossing button will cause it to set a priority to red to allow people to cross, then it will revert itself back to in normal routine.
An example of an open loop system is a washing machine, which will wash clothes for the set amount of time and will not stop until that time expires regardless as to whether the clothes are clean. (Elecrical4U.com, December 27, 2020)
Set point - A set point is a target value for an essential variable, if the variable is not met it will send a feedback loop to try and correct the issue.
Process variable - Value or process parameter is the current measured value of a particular part of a process which is being controlled or monitored. An example pf this would be a temperature of a furnace or tumble dryer. 
There are four major process variables measured and represented by the transmitter as pressure, level, temperature and flow.
Process variables are 
·   Flow – any fluid or liquids flowing
·   Pressure – force
·   Temperature – degrees of hotness or coldness
·   Level – Height of water, power measurement
·   Quality – CO2 PH levels
Plant - settling time of a dynamical system such as an amplifier or other output device is the time elapsed from the application of an ideal instantaneous step input to the time at which the amplifier output has entered and remained within a specified error band.
A system that is being controlled for example a motor. A control theory is the combination of process and actuator. Plant is often referred to as a transfer action.
Settling Time - setting time is the time required for a response to reach its desired setpoint. Time taken for devices to become steady is between 2% and 5% of final value. 
Setting time depends on the system response and natural frequency. 
Steady state error - A steady state error is the difference between the input and the output in a program that constantly repeats itself. 
PID - PID (Proportional, Integral, Derivative) control provides a continuous variation of output within a control loop feedback mechanism to accurately control the process, removing oscillation and increasing process efficiency.

Task 2
The term Stability refers to when a system has its output under control. A method used to help with stability is Root locus. Root locus is used for closed loop systems and verifies the characteristic equations of system gain by using K to measure between zero to infinity, with K representing the multiplying factor.


Task 3
Mitigating factors affected by Wheatstone quality can be things such as outside temperature. Strain gauges and Wheatstone bridges constitute basic instrumentation for electrical measurement of non electrical quantities.
Wheatstone bridge is an electrical circuit used to measure an unknown electrical resistance on unknown electrical resistance by balancing two legs of a bridge circuit, one leg of which includes the unknown component.
The primary benefit of the circuit is its ability to provide extremely accurate and is similar to the original potentiometer.
The Wheatstone bridge was invented by Samuel Hunter Christie in 1833.
Wheatstone bridge principle works on divided bridge circuit used by measurement of static or dynamic electrical resistance.
A strain Gauge is a sensor whose resistance varies with an applied force. It converts force pressure, tension wight into a change in electrical resistance which can be measured.
In order to measure strain with a banded resistance strain gauge it must be connected to an electrical circuit that is capable of measuring the minute changes in resistance corresponding to the strain.
Strain gauges must be connected to an electrical circuit that is capable of measuring small changes. Stain gauge transducers usually employ four strain gauge elements electrically connected to form a bridge circuit. 
Stress analysis with stain gauge is used to determine the stress in a single component. Stress analysis with strain gauges usually bridge circuits are sued with one active measurement grid. Uniaxial stress condition it is sufficient to detect strain with a single measuring grid.
Total strainer output voltageVout = Vcd - Vcb



Vout is equivalent to the difference between the voltage drop across R1 + R4 or Rg.

Sketch of measurement system
[image: ]
Task 4
I have been tasked with using the online software Simulink to calculate how to move two masses which are being resisted by two springs and two dampers. The primary aim of this task is to have a better understanding of control systems. The table below displays the values I have been provided.
	M1
	1.5kg

	M2
	1kg

	K1
	1

	K2
	2

	C1
	0.3

	C2
	0.5



[image: ][image: ]
M1
F(t)x1-K1-C1
M2
F(t)x2-K2-C2
I have used Simulink to construct a program to simulate the movement of two loads, one being 1.5kg and the other being 1kg. Below is a diagram of what I designed. 
[image: ]
I had then to code the values into the program. This was as simple as witing the name of the component, placing an equals icon, writing the value and then pressing enter.
The program would then search for the names in the build diagram and would automatically assign them. 
[image: ]After constructing the circuit in Simulink I connected an oscilloscope to the input and output and ran the program with a stop time of 100 seconds. The signal peaked at around 1.3 and had completely settled around the 30 second mark.  After settling it shows that my definitive value is set to roughly around 0.8. 
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