
	

https://fesizomibuzesi.tugoduzak.com/485824076292537190099289735327141268562315?popemaxoguzazagefovanipudakuvuvolumujifibogazijenogiwopexitevutukojuvalozewaxeg=sorigazofoberunesololakanonakodupuborubakuzexopukonarubenimominijanomozukupotojejabonivukororobedepasuzafuwabivonadovazijotazejakanuvojewakorofutufuginavedetovuseguligasulepenenurujamagirotuvalipoxiporogi&utm_kwd=what+is+automation+control+system&zozuluselinomuguduperugaxegiresozavakajisoriruzurapan=sunebegexoludolatiliralenitawitanifaduzebofanulowuperenorifapofoferegisewitujitunovoxenafovumazudidizusurawodozuniwowafajaruxafufarixotabuniwugojukeko
























Process	control	systems	are	used	in	everything	from	advanced	manufacturing	to	run-of-the-mill	activities	at	home,	like	heating	your	house	and	brewing	your	beer.	(You	do	brew	your	own	beer,	don't	you?)Acontrol	system	thatmanufactures	a	product	requires	monitoring	and	control	of	many	different	process	variables,	while	some	at	home	require	little
more	than	a	timer.For	example,	in	manufacturing	we	may	use	flow	meters	to	make	sure	fluids	flow	through	pipes	at	a	certain	rate,	or	float	meters	to	ensure	ingredients	fill	a	vat	to	a	specified	level.When	I	brew	beer	at	home,	I	may	use	a	temperature	sensor	in	my	mash	tun,	wired	to	a	controller	thats	controlling	my	heating	element	to	keep	the	mash
tun	at	just	the	right	temperature	for	optimum	starch-to-sugar	conversion.This	is	an	example	of	a	closed-loop	control	system.(To	see	how	small	closed-loop	control	principles	are	scaled	up	to	build	industrial	process	control	applications,	check	out	the	New	Belgium	Brewery	case	study	and	see	how	they	use	Opto	22	gear	to	brew	their	world-famous	Fat
Tire	and	other	beers.)	On	the	other	hand,	if	you	look	at	how	a	basic	clothesdryer	operates,	it	uses	an	open-loop	control	system.	When	you	put	your	wet	laundry	into	the	dryer	and	start	its	drying	cycle,	it	uses	a	single	setpoint	in	the	form	of	an	internal	timer	to	determine	when	to	turn	off	your	dryer.	Throw	the	wet	clothes	in,	turn	the	dial,	and	after	an
hour	or	so	your	dryer	automatically	shuts	off,	whether	the	clothes	are	dry	or	not.To	produce	a	finished	product	of	repeatable	quality	and	consistency,	you	have	to	combinemany	individual	processes	and	run	them	simultaneously.	In	manufacturing	and	industrial	automation,	each	process	must	be	precisely	controlled	by	some	type	of	automatic
controller.For	example,	an	Opto	22	SNAP	PAC	controller.Open-Loop	ControlSo	process	control	is	performed	automatically	to	help	ensure	consistent	and	repeatable	results.	If	a	process	is	controlled	only	by	setpoint	commands	without	any	feedback	measurement	signals,	the	system	is	referred	to	as	open	loop.Open-loop	control	is	used	in	applications
withsimple	processes.	Timing	functions	and	setpoints	typically	control	the	operation.	We	find	open-control	systems	in	industrial	dishwashers,	laundry	machines,	and	printed	circuit	board	burn-in	chambers.	These	types	of	equipment	are	often	manually	configured	and	set	to	run.The	advantage	to	open-loop	systems	is	that	theyre	typically	pretty	cheap,
because	theres	less	computing	power	built	into	them.	The	major	drawback,	however,	is	that	without	a	feedback	loop,	there's	no	wayto	change	output	states	if	the	process	deviates	from	its	required	state.	For	that,	we	need	to	use	closed-loop	control.Closed-Loop	ControlFor	more	advanced	automation	and	process	control	applications,	we	turn	to	closed-
loop	control.	In	closed-loop	control	we	add	some	form	of	a	feedback	loop,	which	is	attached	to	a	process	controller.	The	feedback	loop	provides	information	on	the	status	of	the	process	to	the	process	controller,	which	then	adjusts	the	process	to	become	self	regulating.For	example,	in	our	beer	brewing	application	above,	we	need	to	keep	the
temperature	of	the	mash	tun	just	right	for	optimum	starch-to-sugar	conversion.	During	this	conversion,	external	variables	work	against	our	attempt	to	control	the	process.	For	example,	the	temperature	in	the	room	may	fluctuate,	or	ingredients	added	to	the	mash	tun	may	change	the	mash	tun	water	temperature.To	control	the	process,	we	need	to	use
a	feedback	loop.For	example,	we	may	add	a	temperature	sensor	in	the	mash	tun	and	wire	it	to	an	input	module,	which	sends	data	to	a	process	controller	like	a	SNAP-PAC-R1.We	could	then	wire	the	heating	element	to	an	outputmodule	controlled	by	the	SNAP-PAC-R1.That	way,	when	the	temperature	in	the	mash	tun	is	out	of	the	desired	setpoint,	the
controller	can	output	a	value	tothe	mash	tun	heating	element	and	bring	the	process	back	into	the	desired	temperature	setting.Several	different	types	of	controllers	can	be	used	for	process	control.	For	a	great	article	that	compares	the	different	types	of	technologies	available	today,	check	out	Food	Engineerings	article	"PLCs	and	PACs:	Know	when	and
where	to	use	them."SNAP	PAC	controllers	are	programmed	to	perform	an	operation	using	a	human-readable,	visual	flowchart	programming	language.	This	easy-to-understand	language	makes	building	an	industrial	automation	application	pretty	simple,	even	for	someone	with	little	to	no	industrial	automation	or	process	control	experience.Interested	in
adding	a	temperature	feedback	loop	to	your	process?	Download	the	temperature	sensor	primer.	Manufacturer:	Learning	Center	A	control	system	can	be	described	as	a	system	that	can	control	the	output	quantity.	Basically,	it	is	a	device	or	a	set	of	the	device	which	can	manage,	command,	and	regulate	the	operation	of	the	other	device	or	a	system	that
uses	control	loops.	So	this	system	can	control	and	regulate	the	operation	of	another	system.	A	system	consists	of	different	elements	and	devices	that	are	interconnected	to	do	a	process.	The	control	system	is	formed	by	the	component	interconnection	and	thus	a	system	configuration	is	achieved	and	it	will	control	the	system.	The	major	components	of	a
control	system	are	actuators,	sensors,	reference	input,	and	the	system.	The	system	is	the	process	or	plant	which	needs	to	be	controlled	and	the	actuator	would	convert	the	control	signal	to	a	power	signal.	The	sensor	would	measure	the	system	output	and	the	reference	input	represents	the	required	output.	What	is	the	need	for	an	automatic	control
system?	A	control	system	is	needed	to	maintain	a	process	at	the	required	operating	conditions	safely	and	effectively.	The	control	system	is	capable	to	maintain	product	quality.	We	would	be	able	to	get	high-value	products	and	also	increase	yield	with	the	help	of	a	control	system.	It	can	meet	environmental	safety	regulations	such	as	it	can	reduce
pollution	and	also	can	ensure	safety.	With	the	help	of	automatic	control	systems,	repeated	works	can	be	done	really	easily	in	many	industrial	processes.	What	is	a	set	point	change	and	disturbance	change?	Set	point	change	:	This	is	the	predetermined	value	for	the	control	variable,	so	if	there	is	a	change	in	the	set	point	then,	certain	adjustments	would
be	done	in	order	to	achieve	the	new	operating	conditions.	Disturbance	change:	This	is	the	change	in	the	process	because	of	a	disturbance,	so	the	control	system	must	be	capable	to	return	the	controlled	variable	to	the	set	point.	What	are	the	hardwares	of	a	control	system?	Sensor:	The	sensor	would	measure	the	system	variable,	in	the	automatic
control	this	would	act	as	a	signal	source	Controller:	The	controller	would	do	the	comparison	and	the	computation	process	Control	element	:	It	is	the	equipment	to	do	the	control	action	in	a	process,	the	control	element	would	receive	signals	from	the	controller	and	according	to	that,	it	will	perform	certain	actions.	In	most	cases,	the	control	element
would	be	the	control	valve	What	are	the	functions	of	a	control	system?	The	control	system	must	be	capable	to	do	the	measurement,	and	it	compares	the	measured	value	to	the	required	value.	The	control	system	should	be	able	to	compute	the	difference	between	the	required	value	and	the	measured	value.	So	while	comparing	the	measured	valve	and
the	desired	value,	if	the	measured	value	is	not	close	to	the	desired	value	then	correction	must	be	done	and	all	these	are	the	major	functions	of	a	control	system.	What	are	the	requirements	of	a	control	system?	The	control	system	should	be	accurate	It	must	be	really	sensitive	It	should	not	be	sensitive	to	external	noise	but	it	must	be	sensitive	to	the
input	commands	It	must	be	stable	It	should	have	a	good	frequency	response	The	control	system	must	operate	very	quickly	Why	automatic	control	system	or	what	is	the	purpose	of	an	automatic	control	system?	Productivity	can	be	increased	Quality	can	be	increased	Energy	optimization	Comfortable	operation	The	remote	control	can	be	done	The	input
can	be	controlled	The	automatic	control	system	will	use,	for	the	regulation	and	quality	control	of	processes	and	the	environment.	The	control	system	is	used	in	many	industrial	processes,	a	process	is	a	device,	plant,	or	system	which	is	under	control.	The	process	control	is	done	by	a	control	system,	the	control	system	would	convert	the	variable	to	the
required	variable.	There	are	manual	and	automatic	control	systems	if	a	human	operator	is	required	to	give	input	throughout	the	process	then	it	is	manual	control.	In	an	automatic	control	system,	there	will	be	a	controller	which	can	replace	the	human	operator	and	this	will	be	very	useful	and	this	controller	is	set	to	control	the	process	accurately.	In
most	cases,	the	function	of	the	control	system	is	to	control	the	physical	variables	such	as	temperature,	voltage,	frequency,	flow	rate,	current,	position,	speed,	etc,	and	all	these	are	called	the	controlled	variables.	In	a	manual	control	system	a	machine	will	be	operated	by	a	person	but	in	the	case	of	an	automatic	control	system	machine	will	do	the
operation	automatically.	The	automatic	control	system	has	a	controller	so	it	can	perform	the	operation	on	its	own.	Basically,	the	control	system	is	a	combination	of	elements	and	subsystem	which	needs	to	maintain	a	quantity.	The	control	system	can	maintain	a	process	with	the	help	of	feedback	control,	this	would	help	to	maintain	the	specific	variables
close	to	the	required	values.	So	the	control	system	can	meet	the	requirement	of	the	process	by	adjusting	the	selected	variables	in	the	system.	The	feedback	control	can	make	use	of	an	output	of	the	system	to	influence	the	input	of	the	same	system.	The	automatic	control	system	would	have	electronic	equipment	and	it	uses	current	and	voltage	to
communicate.	Control	will	be	implemented	in	the	sensors,	valves,	and	other	equipment	in	the	process.	What	are	the	disturbance	in	a	control	system?	In	a	control	system,	the	disturbance	is	a	signal	which	would	affect	the	system	output	value.	There	are	two	types	of	disturbance	one	is	an	internal	disturbance	that	is	generated	within	the	system	and	the
other	one	is	external	disturbance	and	which	is	generated	outside	the	system.	What	are	the	different	types	of	control	system?	Open	loop	system	This	is	also	known	as	a	non-feedback	system,	in	this	type	of	control	system	the	control	action	is	not	dependent	on	the	output	of	the	system.	In	this	type	of	control	system,	there	is	no	feedback	and	it	is	really
difficult	to	get	the	required	output	from	this	type	of	system.	These	systems	are	not	capable	to	take	into	account	the	disturbances.	So	it	can	only	make	changes	in	the	output	by	making	changes	in	the	input.	What	are	the	advantages	and	disadvantages	of	an	open	loop	control	system?	Advantages	Simple	construction	Economical	Easy	to	maintain	Stable
Disadvantages	Not	accurate	It	is	no	reliable	Any	change	in	the	output	cannot	be	corrected	automatically	Closed	loop	control	system	In	this	type	of	control	system,	there	is	a	sensor	that	would	measure	the	output	and	it	uses	feedback	of	the	sensed	value	to	influence	the	control	input	variable.	In	this	type	of	control	system,	the	output	would	have	an
effect	on	the	input	quantity	in	a	way	that	it	can	maintain	the	required	output	value.	There	is	no	feedback	for	the	open-loop	control	as	in	closed-loop	control.	So	with	the	help	of	the	feedback	in	a	closed-loop	control	system	is	able	to	correct	the	changes	in	output	that	occur	due	to	the	disturbances.	The	feedback	feature	of	a	closed-loop	system	makes	it
an	automatic	control	system.	In	this	system,	the	output	is	checked	all	the	time	so	that	it	can	be	compared	with	the	desired	input	and	if	it	is	not	close	to	the	desired	input	then	there	would	be	an	error	signal.	So	by	checking	the	error	signal	the	control	elements	in	the	system	will	do	the	required	actions	and	thus	the	required	output	can	be	achieved.
What	are	the	advantages	and	disadvantages	of	a	closed	loop	control	system?	Advantages	High	bandwidth	range	Accurate	This	is	very	accurate	even	in	the	presence	of	non-linearity	Stability	is	increased	by	decreasing	the	sensitivity	The	system	is	not	affected	by	noise	Disadvantages	Costlier	Design	is	complicated	More	maintenance	is	needed	Due	to
the	feedback,	the	gain	is	reduced	Less	stable	What	is	a	feedback	and	feed-forward	control?	The	feedback	control	takes	the	system	output	to	the	controller	and	the	controller	would	compare	this	output	to	the	required	value.	The	feed-forward	control	would	detect	the	disturbances	directly	and	it	would	take	proper	actions	to	remove	the	effect	of	this
disturbance	from	the	output.	What	are	the	advantages	and	disadvantages	of	a	feedback	control?	Advantages	It	would	measure	the	controlled	variable	It	would	take	proper	actions	regardless	of	the	disturbance	source	It	would	decrease	the	sensitivity	of	the	controlled	variable	to	the	disturbances	and	also	to	the	change	in	process	Disadvantages
Corrective	action	will	only	take	place	after	the	disturbance	The	response	is	not	stable	What	are	the	advantages	and	disadvantages	of	a	feed-forward	control?	Advantages	Disturbance	variable	It	would	correct	the	disturbance	before	it	makes	any	changes	in	the	process	Disadvantages	It	is	not	really	sensitive	so	sometimes	it	cant	measure	the
disturbance	There	wont	be	any	corrective	action	for	the	unmeasured	disturbances	What	are	the	advantages	of	the	automatic	control	system?	It	can	reduce	the	consumption	of	energy	Production	labor	will	be	decreased	There	wont	be	any	human	errors	It	can	also	maintain	the	operational	constraints	Protection	of	the	equipment	Smooth	plant	operation
Profitable	What	are	the	applications	of	automatic	control	system?	Automobile	Refrigeration	Air	conditioning	It	is	used	in	transportation	systems	such	as	railways,	planes,	etc.	It	is	used	in	many	process	industries	such	as	chemical,	steel,	power,	flow	rate,	etc,	An	industrial	automation	system	is	a	system	used	to	control	and	monitor	a	process,	machine,
or	equipment	in	a	computerized	manner,	often	performing	repetitive	functions	or	actions.	Automation	systems	and	automation	solutions	operate	in	a	wide	range	of	applications,	such	as	control	and	monitoring	systems,	data	security	applications,	factory	automation	systems,	manufacturing,	automatic	message	response	systems,	and	more.	The
operation	of	automated	systems	uses	sensor	systems,	feedback	control	circuits,	and	automatic	actuators.	Automation	system	operation	is	the	part	of	automation	system	control	where	manual	processes	are	fully	automated	using	special	control	machine	schemes	and	logic.	An	automated	system	is	a	computer-controlled	machine	that	uses	a	computer	to
perform	control	operations	by	collecting,	processing,	calculating,	and	controlling	process	variables.At	the	same	time,	various	automation	tools	such	as	CNC	machine	tools	and	industrial	robots	are	used	to	automate	the	entire	production	process	(including	production,	planning	and	control).	The	entire	machine	systems,	from	planning	and	design	to
product	shipment,	is	fully	integrated	and	automated.	Industrial	automation	relies	on	various	control	systems	for	integrating	each	piece	of	process	equipment	or	equipment	into	a	larger	system.	Industrial	automation	uses	control	systems	and	equipment,	such	as	computer	software	and	robots,	to	perform	tasks	that	used	to	be	done	manually.	Industrial
automation	is	the	use	of	control	systems	and	information	technology	such	as	computers	or	robots	to	control	various	processes	and	machines	in	an	industry	to	replace	humans.	Automation	includes	the	use	of	various	control	systems	to	operate	equipment	such	as	machines,	factory	processes,	thermal	boilers	and	furnaces,	ignition	of	telephone	networks,
control	and	stabilization	of	ships,	aircraft	and	other	applications,	and	vehicles	with	reduced	human	intervention.	Automation	covers	applications	ranging	from	home	boiler	control	thermostats	to	large	industrial	control	systems	with	tens	of	thousands	of	measurement	inputs	and	control	outputs.	Automation	software	works	in	repetitive	instructions	and
processes	to	complete	tasks	with	little	or	no	human	intervention.Programmable	automation	systems	used	by	a	system	integrator	can	easily	change	job	sequences	and	machine	configurations	through	electronic	control.	In	the	case	of	fixed	automation,	the	machining	or	assembly	operations	in	the	system	are	fixed	by	the	equipment	configuration,	while
in	the	case	of	programmable	automation,	the	production	equipment	can	change	the	sequence	of	operations	to	be	able	to	handle	different	product	configurations.	In	this	type	of	automation,	modification	of	a	certain	type	of	product,	as	well	as	assembly	or	mechanical	operation,	can	be	modified	by	changing	the	control	program	in	the	automation
equipment.	Stationary	automation	systems	are	mainly	used	in	discrete	mass	production	systems	and	continuous	flow	systems	such	as	paint	shops,	distillation	processes,	conveyor	lines	and	conveyor	belts.	In	a	factory,	we	can	automate	production	machines	and	tools,	material	handling	equipment,	control	equipment,	and	even	computer	systems	that
control	production	operations.	Automation	can	be	included	at	every	step	of	the	line,	from	the	initial	blending	or	production	of	raw	materials	through	production	and	processing	to	final	packaging.	Thanks	to	adaptive	control	and	monitoring	in	various	production	steps	and	processes,	industrial	automation	systems	are	useful	in	eliminating	human	errors
and	therefore	in	improving	the	quality	and	uniformity	of	the	products	offered.	Another	crucial	aspect	of	the	automation	of	systems	is	its	role	in	enhancing	safety	in	hazardous	environments.	In	industries	such	as	chemical	processing	and	mining,	the	automation	of	systems	can	take	over	dangerous	tasks.	This	protects	workers	from	potential	harm.
Automated	systems	can	handle	toxic	materials,	operate	heavy	machinery,	and	monitor	environmental	conditions.	It	saves	lives.	This	not	only	reduces	workplace	accidents	but	also	ensures	compliance	with	safety	regulations.	The	automation	of	systems,	is	all	about	creating	a	safer	environment.	Another	crucial	aspect	of	the	automation	of	systems	is	its
role	in	enhancing	safety	in	hazardous	environments.	In	industries	such	as	chemical	processing	and	mining,	the	automation	of	systems	can	take	over	dangerous	tasks.	This	protects	workers	from	potential	harm.	Automated	systems	can	handle	toxic	materials,	operate	heavy	machinery,	and	monitor	environmental	conditions.	It	saves	lives.	This	not	only
reduces	workplace	accidents	but	also	ensures	compliance	with	safety	regulations.	The	automation	of	systems,	is	all	about	creating	a	safer	environment.	Data	collection	also	benefits	from	automation	of	systems.	Automated	processes	gather	data	from	different	parts	of	the	production	line.	This	data	is	then	analyzed	to	find	ways	to	improve	efficiency.	By
automating	the	collection	of	data,	companies	get	accurate	and	timely	information	without	the	need	for	manual	input.	This	helps	in	making	quick,	informed	decisions.	Automation	of	systems	in	data	collection	reduces	human	error.	It	provides	a	reliable	data	foundation	for	strategic	planning.Inventory	management	is	another	area	transformed	by
automation	of	systems.	Automated	systems	keep	track	of	stock	levels	and	alert	managers	when	supplies	are	low.	This	helps	prevent	stockouts	and	overstock	situations.	By	automating	inventory	management,	businesses	can	maintain	optimal	stock	levels	and	reduce	waste.	This	leads	to	better	resource	management.	Automation	of	systems	in	inventory
management	ensures	that	operations	run	smoothly	and	efficiently.	The	automation	of	systems	has	transformed	supply	chain	management.	Automated	systems	can	track	inventory	levels,	manage	warehouse	operations,	and	optimize	delivery	routes	with	incredible	accuracy.	This	leads	to	timely	deliveries	and	efficient	use	of	resources.	The	automation	of
systems	also	facilitates	better	coordination	between	different	stages	of	the	supply	chain.	In	return,	its	reduces	delays	and	bottlenecks.	As	a	result,	businesses	can	maintain	high	customer	satisfaction	levels.The	financial	sector	has	also	greatly	benefited	from	the	automation	of	systems.	Automated	processes	in	banking	and	finance	streamline	operations.
Operations	such	as	transaction	processing,	risk	assessment,	and	compliance	monitoring.	This	not	only	speeds	up	service	delivery	but	also	reduces	the	risk	of	human	error.	The	automation	of	systems	in	finance	makes	sure	that	transactions	properly.	This	enhances	customer	trust	and	satisfaction.	Additionally,	automated	systems	can	analyze	vast
amounts	of	data.	It	prevents	fraudulent	activities,	providing	an	extra	layer	of	security.	The	automation	of	systems,	thus,	plays	a	critical	role	in	modern	financial	services,	driving	efficiency	and	security.	<	Older	Post	Newer	Post	>	A	control	system	can	be	described	as	a	system	that	can	control	the	output	quantity.	Basically,	it	is	a	device	or	a	set	of	the
device	which	can	manage,	command,	and	regulate	the	operation	of	the	other	device	or	a	system	that	uses	control	loops.	So	this	system	can	control	and	regulate	the	operation	of	another	system.	A	system	consists	of	different	elements	and	devices	that	are	interconnected	to	do	a	process.	The	control	system	is	formed	by	the	component	interconnection
and	thus	a	system	configuration	is	achieved	and	it	will	control	the	system.	The	major	components	of	a	control	system	are	actuators,	sensors,	reference	input,	and	the	system.	The	system	is	the	process	or	plant	which	needs	to	be	controlled	and	the	actuator	would	convert	the	control	signal	to	a	power	signal.	The	sensor	would	measure	the	system	output
and	the	reference	input	represents	the	required	output.	What	is	the	need	for	an	automatic	control	system?	A	control	system	is	needed	to	maintain	a	process	at	the	required	operating	conditions	safely	and	effectively.	The	control	system	is	capable	to	maintain	product	quality.	We	would	be	able	to	get	high-value	products	and	also	increase	yield	with	the
help	of	a	control	system.	It	can	meet	environmental	safety	regulations	such	as	it	can	reduce	pollution	and	also	can	ensure	safety.	With	the	help	of	automatic	control	systems,	repeated	works	can	be	done	really	easily	in	many	industrial	processes.	What	is	a	set	point	change	and	disturbance	change?	Set	point	change	:	This	is	the	predetermined	value	for
the	control	variable,	so	if	there	is	a	change	in	the	set	point	then,	certain	adjustments	would	be	done	in	order	to	achieve	the	new	operating	conditions.	Disturbance	change:	This	is	the	change	in	the	process	because	of	a	disturbance,	so	the	control	system	must	be	capable	to	return	the	controlled	variable	to	the	set	point.	What	are	the	hardwares	of	a
control	system?	Sensor:	The	sensor	would	measure	the	system	variable,	in	the	automatic	control	this	would	act	as	a	signal	source	Controller:	The	controller	would	do	the	comparison	and	the	computation	process	Control	element	:	It	is	the	equipment	to	do	the	control	action	in	a	process,	the	control	element	would	receive	signals	from	the	controller	and
according	to	that,	it	will	perform	certain	actions.	In	most	cases,	the	control	element	would	be	the	control	valve	What	are	the	functions	of	a	control	system?	The	control	system	must	be	capable	to	do	the	measurement,	and	it	compares	the	measured	value	to	the	required	value.	The	control	system	should	be	able	to	compute	the	difference	between	the
required	value	and	the	measured	value.	So	while	comparing	the	measured	valve	and	the	desired	value,	if	the	measured	value	is	not	close	to	the	desired	value	then	correction	must	be	done	and	all	these	are	the	major	functions	of	a	control	system.	What	are	the	requirements	of	a	control	system?	The	control	system	should	be	accurate	It	must	be	really
sensitive	It	should	not	be	sensitive	to	external	noise	but	it	must	be	sensitive	to	the	input	commands	It	must	be	stable	It	should	have	a	good	frequency	response	The	control	system	must	operate	very	quickly	Why	automatic	control	system	or	what	is	the	purpose	of	an	automatic	control	system?	Productivity	can	be	increased	Quality	can	be	increased
Energy	optimization	Comfortable	operation	The	remote	control	can	be	done	The	input	can	be	controlled	The	automatic	control	system	will	use,	for	the	regulation	and	quality	control	of	processes	and	the	environment.	The	control	system	is	used	in	many	industrial	processes,	a	process	is	a	device,	plant,	or	system	which	is	under	control.	The	process
control	is	done	by	a	control	system,	the	control	system	would	convert	the	variable	to	the	required	variable.	There	are	manual	and	automatic	control	systems	if	a	human	operator	is	required	to	give	input	throughout	the	process	then	it	is	manual	control.	In	an	automatic	control	system,	there	will	be	a	controller	which	can	replace	the	human	operator	and
this	will	be	very	useful	and	this	controller	is	set	to	control	the	process	accurately.	In	most	cases,	the	function	of	the	control	system	is	to	control	the	physical	variables	such	as	temperature,	voltage,	frequency,	flow	rate,	current,	position,	speed,	etc,	and	all	these	are	called	the	controlled	variables.	In	a	manual	control	system	a	machine	will	be	operated
by	a	person	but	in	the	case	of	an	automatic	control	system	machine	will	do	the	operation	automatically.	The	automatic	control	system	has	a	controller	so	it	can	perform	the	operation	on	its	own.	Basically,	the	control	system	is	a	combination	of	elements	and	subsystem	which	needs	to	maintain	a	quantity.	The	control	system	can	maintain	a	process	with
the	help	of	feedback	control,	this	would	help	to	maintain	the	specific	variables	close	to	the	required	values.	So	the	control	system	can	meet	the	requirement	of	the	process	by	adjusting	the	selected	variables	in	the	system.	The	feedback	control	can	make	use	of	an	output	of	the	system	to	influence	the	input	of	the	same	system.	The	automatic	control
system	would	have	electronic	equipment	and	it	uses	current	and	voltage	to	communicate.	Control	will	be	implemented	in	the	sensors,	valves,	and	other	equipment	in	the	process.	What	are	the	disturbance	in	a	control	system?	In	a	control	system,	the	disturbance	is	a	signal	which	would	affect	the	system	output	value.	There	are	two	types	of	disturbance
one	is	an	internal	disturbance	that	is	generated	within	the	system	and	the	other	one	is	external	disturbance	and	which	is	generated	outside	the	system.	What	are	the	different	types	of	control	system?	Open	loop	system	This	is	also	known	as	a	non-feedback	system,	in	this	type	of	control	system	the	control	action	is	not	dependent	on	the	output	of	the
system.	In	this	type	of	control	system,	there	is	no	feedback	and	it	is	really	difficult	to	get	the	required	output	from	this	type	of	system.	These	systems	are	not	capable	to	take	into	account	the	disturbances.	So	it	can	only	make	changes	in	the	output	by	making	changes	in	the	input.	What	are	the	advantages	and	disadvantages	of	an	open	loop	control
system?	Advantages	Simple	construction	Economical	Easy	to	maintain	Stable	Disadvantages	Not	accurate	It	is	no	reliable	Any	change	in	the	output	cannot	be	corrected	automatically	Closed	loop	control	system	In	this	type	of	control	system,	there	is	a	sensor	that	would	measure	the	output	and	it	uses	feedback	of	the	sensed	value	to	influence	the
control	input	variable.	In	this	type	of	control	system,	the	output	would	have	an	effect	on	the	input	quantity	in	a	way	that	it	can	maintain	the	required	output	value.	There	is	no	feedback	for	the	open-loop	control	as	in	closed-loop	control.	So	with	the	help	of	the	feedback	in	a	closed-loop	control	system	is	able	to	correct	the	changes	in	output	that	occur
due	to	the	disturbances.	The	feedback	feature	of	a	closed-loop	system	makes	it	an	automatic	control	system.	In	this	system,	the	output	is	checked	all	the	time	so	that	it	can	be	compared	with	the	desired	input	and	if	it	is	not	close	to	the	desired	input	then	there	would	be	an	error	signal.	So	by	checking	the	error	signal	the	control	elements	in	the	system
will	do	the	required	actions	and	thus	the	required	output	can	be	achieved.	What	are	the	advantages	and	disadvantages	of	a	closed	loop	control	system?	Advantages	High	bandwidth	range	Accurate	This	is	very	accurate	even	in	the	presence	of	non-linearity	Stability	is	increased	by	decreasing	the	sensitivity	The	system	is	not	affected	by	noise
Disadvantages	Costlier	Design	is	complicated	More	maintenance	is	needed	Due	to	the	feedback,	the	gain	is	reduced	Less	stable	What	is	a	feedback	and	feed-forward	control?	The	feedback	control	takes	the	system	output	to	the	controller	and	the	controller	would	compare	this	output	to	the	required	value.	The	feed-forward	control	would	detect	the
disturbances	directly	and	it	would	take	proper	actions	to	remove	the	effect	of	this	disturbance	from	the	output.	What	are	the	advantages	and	disadvantages	of	a	feedback	control?	Advantages	It	would	measure	the	controlled	variable	It	would	take	proper	actions	regardless	of	the	disturbance	source	It	would	decrease	the	sensitivity	of	the	controlled
variable	to	the	disturbances	and	also	to	the	change	in	process	Disadvantages	Corrective	action	will	only	take	place	after	the	disturbance	The	response	is	not	stable	What	are	the	advantages	and	disadvantages	of	a	feed-forward	control?	Advantages	Disturbance	variable	It	would	correct	the	disturbance	before	it	makes	any	changes	in	the	process
Disadvantages	It	is	not	really	sensitive	so	sometimes	it	cant	measure	the	disturbance	There	wont	be	any	corrective	action	for	the	unmeasured	disturbances	What	are	the	advantages	of	the	automatic	control	system?	It	can	reduce	the	consumption	of	energy	Production	labor	will	be	decreased	There	wont	be	any	human	errors	It	can	also	maintain	the
operational	constraints	Protection	of	the	equipment	Smooth	plant	operation	Profitable	What	are	the	applications	of	automatic	control	system?	Automobile	Refrigeration	Air	conditioning	It	is	used	in	transportation	systems	such	as	railways,	planes,	etc.	It	is	used	in	many	process	industries	such	as	chemical,	steel,	power,	flow	rate,	etc,
MarketsandMarkets	forecasts	the	HVAC	controls	market	to	grow	from	USD	13.6	billion	in	2018	to	USD	27.0	billion	by	2023,	so	its	probably	an	industry	youll	want	to	keep	your	eye	on.	Whether	you	are	new	to	the	HVAC	industry	or	simply	want	to	know	more	about	building	operations	or	energy	consumption,	well	do	our	best	to	help	you	take	your	first
step	to	learn	more	about	these	systems	and	how	they	work.	The	definition	of	HVAC	control	systems	can	range	depending	on	whether	it	is	applied	to	a	very	basic	residential	application	or	potentially	to	an	extremely	complex	large-scale	application,	but	in	short,	HVAC	controls	consist	of	devices	that	control	the	operations	of	Heating,	Ventilation,	and	Air
Conditioning	equipment.	In	residences,	youll	typically	find	a	thermostat	that	is	connected	to	some	kind	of	self-contained	A/C	unit.	By	adjusting	the	temperature	(or	setpoint),	you	are	controlling	the	functions	of	that	self-contained	unit.	For	example:	When	you	set	your	thermostat	to	75	degrees	in	the	summer,	you	are	dictating	that	your	A/C	unit	should
run	until	your	indoor	temperature	reaches	75	degrees,	at	which	point,	it	should	shut	off.	In	this	simple	example,	your	thermostat	is	considered	an	HVAC	controller,	however,	it	is	also	a	sensor	because	it	is	sensing	your	indoor	temperature.	Well	talk	more	about	sensors	as	we	delve	deeper	into	more	complex	systems.	When	it	comes	to	applying	HVAC
control	systems	to	larger	facilities,	the	HVAC	controls	are	sometimes	a	part	of	a	larger	system	known	as	a	building	automation	or	energy	management	system.	In	large	facilities,	mechanical	systems	are	often	very	complex	and	need	to	work	efficiently	in	order	to	be	effective	and	not	waste	energy.	The	equipment	controlled	by	building	automation
systems	(BAS)	frequently	includes	that	of	HVAC,	lighting,	fire	alarm,	and	access/security	systems.	Having	these	consolidated	under	one	software	platform	can	be	advantageous	when	trying	to	build	sequences	of	operations	to	make	a	building	smart,	however,	some	building	operators	view	this	as	a	risk	having	all	their	eggs	in	one	basket.	For	the
purposes	of	this	article,	we	will	stay	focused	on	stand-alone	HVAC	control	systems.	In	the	interest	of	keeping	things	simple,	well	break	down	the	typical	BAS	into	4	major	categories:	Head-end	computer/softwareNetwork	InfrastructureControllersEnd	Devices	As	you	gain	a	deeper	understanding	of	HVAC	controls,	youll	learn	there	are	many	pieces	of
equipment	that	encompass	more	than	one	of	these	categories,	however,	well	do	our	best	to	stay	with	simple	examples	for	each.	The	head-end	computer/software	may	also	be	known	as	a	workstation,	the	front-end,	or	energy	management	software.	This	is	the	central	user	interface	that	allows	an	operator	to	gain	insight	into	field	operations	and	send
control	functions	as	needed.	Users	see	the	results	of	the	control	signals	sent	based	on	monitoring	the	system	inputs.	For	example,	if	an	air	duct	damper	was	closed	and	is	commanded	open,	the	zone	temperature	will	start	dropping	based	on	that	command	being	sent.	In	a	modern	HVAC	controls	system,	the	network	infrastructure	typically	consists	of
CAT-5/6	Ethernet	and	RS-485	twisted	pair	cables.	The	CAT	5/6	Ethernet	cable	generally	carries	messages	from	the	head-end	to	and	from	the	controllers	while	the	RS-485	wires	take	care	of	the	communication	between	the	controllers	and	field	devices.	A	device	that	is	connected	to	the	network	infrastructure	and	provides	a	means	for	monitoring	and/or
controlling	end	devices.	These	devices	include	sensors	that	measure	the	value	of	a	variable	such	as	a	temperature	or	humidity,	relay	switches	that	open	and	close	circuits,	and	actuators	that	convert	energy	into	some	kind	of	mechanical	force.	There	are	a	multitude	of	end	devices.	These	are	just	a	few.	Together,	these	four	components	make	up	an
HVAC	controls	system	whose	primary	goal	is	to	ensure	occupant	comfort	and	safety	while	operating	as	efficiently	as	possible	from	an	energy	consumption	standpoint.	To	understand	how	HVAC	control	systems	work,	you	must	first	understand	what	a	sequence	of	operations	is.	A	sequence	of	operations,	also	known	as	a	logic	statement,	is	used	to
automate	the	functions	of	HVAC	systems	based	on	input	data	from	sensors	and	actions	of	other	pieces	of	equipment	happening	simultaneously.	As	another	simple	example,	lets	say	you	have	an	office	in	a	commercial	building	and	you	set	the	thermostat	at	75	degrees	for	your	side	of	the	office.	This	input	is	passed	from	the	thermostat	through	network
infrastructure	back	to	a	controller	which	subsequently	takes	that	feedback	and	conducts	the	below	sequence.	If	the	Indoor	Air	Temperature	is	greater	than	75	degrees,	Then	start	the	A/C	unit	If	the	Indoor	Air	Temperature	is	equal	to	or	less	than	75	degrees,	Then	stop	the	A/C	unit	By	writing	statements	that	instruct	the	equipment	on	how	to	perform
under	certain	conditions,	we	can	dial-in	those	sequences	to	ensure	optimal	comfort	and	energy	efficiency.	It	also	keeps	us	from	having	to	manually	turn	equipment	on	and	off.	As	you	might	imagine,	with	larger	HVAC	systems	and	more	complex	equipment,	comes	larger	and	more	complex	sequences	of	operations.	In	these	larger	systems,	youll	also
have	a	number	of	priority	levels	that	determine	which	instructions	a	piece	of	equipment	should	be	following.	For	the	sake	of	simplicity,	lets	say	we	have	3	priority	levels:	OperatorLogic	ProgrammingWeekly	Schedule	Operator	this	means	that	whoever	is	driving	the	system	is	issuing	direct	commands	as	to	how	the	system	should	be	running.	Logic
Programming	This	means	the	equipment	is	running	based	on	the	sequence	of	operations	that	we	discussed	previously.	Weekly	Schedule	the	schedule	of	what	days/times	equipment	should	be	on	or	off.	In	this	example,	the	Weekly	Schedule	is	the	lowest	priority	and	Operator	is	the	highest,	meaning	Operator	trumps	the	other	two.	For	this	example,	well
use	an	air	handling	unit	(AHU)	starting	in	the	morning	to	cool	down	a	floor.	The	controller	for	the	AHU	will	first	look	to	see	if	it	is	being	commanded	by	the	operator.	The	Operator	command	would	only	need	to	come	into	play	if	the	building	engineer	sees	that	there	are	abnormalities	that	merit	turning	the	AHU	on	earlier	than	usual	or	potentially
leaving	it	off	altogether.	Then,	the	controller	for	the	AHU	will	look	at	the	Logic	Programming	which	dictates	that	if	the	indoor	air	temperature	is	greater	than	80	degrees	at	6am,	then	the	AHU	should	start.	This	sequence	is	in	place	specifically	for	extremely	warm	mornings	so	that	the	AHU	can	get	a	head	start	if	needed.	If	this	is	not	the	case,	the
controller	for	the	AHU	will	look	at	the	Weekly	Schedule	to	see	what	commands	it	provides.	The	Weekly	Schedule	dictates	that	the	air	handler	will	run	from	7am	to	5pm,	Monday	Through	Friday.	In	real-life	applications,	there	are	multiple	levels	of	logic	and	at	least	a	handful	of	other	priority	levels,	but	hopefully,	this	example	effectively	demonstrates
the	concept	of	how	priority	levels	work.	If	a	facility	was	constructed	or	remodeled	in	the	last	10	to	20	years,	it	is	almost	certainly	equipped	with	a	modern	controls	system	known	as	Direct	Digital	Controls	(DDC).	Like	most	present-day	technology,	these	systems	communicate	via	electronic	signals.	In	older	facilities,	youll	sometimes	find	pneumatic
HVAC	controls.	These	control	circuits	operate	on	air	pressure	and	use	mechanical	means	to	perform	control	functions.	On	rare	occasions,	youll	find	newer	pneumatic	systems,	however,	there	are	a	number	of	benefits	to	going	with	DDC.	The	primary	goal	and	benefit	of	HVAC	controls	is	to	provide	building	occupants	with	a	comfortable	environment.	By
combining	the	input	data	and	the	precise	control	of	a	DDC	system,	you	can	virtually	eliminate	hot/cold	spots	throughout	a	building.	On	average,	HVAC	operation	accounts	for	nearly	half	of	a	commercial	facilitys	energy	consumption.	By	applying	control	strategies	that	reduce	energy	consumption,	facility	managers	can	significantly	reduce	their	energy
costs	and	overall	effect	on	the	environment.	As	Ben	Franklin	said,	Time	is	money.	With	a	properly	functioning	HVAC	controls	system,	you	are	able	to	automate	the	functions	of	your	HVAC	system,	giving	you	time	to	take	care	of	other	pressing	matters.	Another	major	asset	these	systems	provide	that	was	previously	less	recognized	is	safety.	Being	able
to	control	the	air	quality	of	a	building	is	more	important	than	ever	as	we	strive	towards	providing	a	healthy	environment	for	all	building	occupants.For	more	information	on	HVAC	control	systems	and	how	they	work,	sign	up	for	Computrols	monthly	newsletter.	A	control	system	can	be	described	as	a	system	that	can	control	the	output	quantity.
Basically,	it	is	a	device	or	a	set	of	the	device	which	can	manage,	command,	and	regulate	the	operation	of	the	other	device	or	a	system	that	uses	control	loops.	So	this	system	can	control	and	regulate	the	operation	of	another	system.	A	system	consists	of	different	elements	and	devices	that	are	interconnected	to	do	a	process.	The	control	system	is
formed	by	the	component	interconnection	and	thus	a	system	configuration	is	achieved	and	it	will	control	the	system.	The	major	components	of	a	control	system	are	actuators,	sensors,	reference	input,	and	the	system.	The	system	is	the	process	or	plant	which	needs	to	be	controlled	and	the	actuator	would	convert	the	control	signal	to	a	power	signal.
The	sensor	would	measure	the	system	output	and	the	reference	input	represents	the	required	output.	What	is	the	need	for	an	automatic	control	system?	A	control	system	is	needed	to	maintain	a	process	at	the	required	operating	conditions	safely	and	effectively.	The	control	system	is	capable	to	maintain	product	quality.	We	would	be	able	to	get	high-
value	products	and	also	increase	yield	with	the	help	of	a	control	system.	It	can	meet	environmental	safety	regulations	such	as	it	can	reduce	pollution	and	also	can	ensure	safety.	With	the	help	of	automatic	control	systems,	repeated	works	can	be	done	really	easily	in	many	industrial	processes.	What	is	a	set	point	change	and	disturbance	change?	Set
point	change	:	This	is	the	predetermined	value	for	the	control	variable,	so	if	there	is	a	change	in	the	set	point	then,	certain	adjustments	would	be	done	in	order	to	achieve	the	new	operating	conditions.	Disturbance	change:	This	is	the	change	in	the	process	because	of	a	disturbance,	so	the	control	system	must	be	capable	to	return	the	controlled
variable	to	the	set	point.	What	are	the	hardwares	of	a	control	system?	Sensor:	The	sensor	would	measure	the	system	variable,	in	the	automatic	control	this	would	act	as	a	signal	source	Controller:	The	controller	would	do	the	comparison	and	the	computation	process	Control	element	:	It	is	the	equipment	to	do	the	control	action	in	a	process,	the	control
element	would	receive	signals	from	the	controller	and	according	to	that,	it	will	perform	certain	actions.	In	most	cases,	the	control	element	would	be	the	control	valve	What	are	the	functions	of	a	control	system?	The	control	system	must	be	capable	to	do	the	measurement,	and	it	compares	the	measured	value	to	the	required	value.	The	control	system
should	be	able	to	compute	the	difference	between	the	required	value	and	the	measured	value.	So	while	comparing	the	measured	valve	and	the	desired	value,	if	the	measured	value	is	not	close	to	the	desired	value	then	correction	must	be	done	and	all	these	are	the	major	functions	of	a	control	system.	What	are	the	requirements	of	a	control	system?	The
control	system	should	be	accurate	It	must	be	really	sensitive	It	should	not	be	sensitive	to	external	noise	but	it	must	be	sensitive	to	the	input	commands	It	must	be	stable	It	should	have	a	good	frequency	response	The	control	system	must	operate	very	quickly	Why	automatic	control	system	or	what	is	the	purpose	of	an	automatic	control	system?
Productivity	can	be	increased	Quality	can	be	increased	Energy	optimization	Comfortable	operation	The	remote	control	can	be	done	The	input	can	be	controlled	The	automatic	control	system	will	use,	for	the	regulation	and	quality	control	of	processes	and	the	environment.	The	control	system	is	used	in	many	industrial	processes,	a	process	is	a	device,
plant,	or	system	which	is	under	control.	The	process	control	is	done	by	a	control	system,	the	control	system	would	convert	the	variable	to	the	required	variable.	There	are	manual	and	automatic	control	systems	if	a	human	operator	is	required	to	give	input	throughout	the	process	then	it	is	manual	control.	In	an	automatic	control	system,	there	will	be	a
controller	which	can	replace	the	human	operator	and	this	will	be	very	useful	and	this	controller	is	set	to	control	the	process	accurately.	In	most	cases,	the	function	of	the	control	system	is	to	control	the	physical	variables	such	as	temperature,	voltage,	frequency,	flow	rate,	current,	position,	speed,	etc,	and	all	these	are	called	the	controlled	variables.	In
a	manual	control	system	a	machine	will	be	operated	by	a	person	but	in	the	case	of	an	automatic	control	system	machine	will	do	the	operation	automatically.	The	automatic	control	system	has	a	controller	so	it	can	perform	the	operation	on	its	own.	Basically,	the	control	system	is	a	combination	of	elements	and	subsystem	which	needs	to	maintain	a
quantity.	The	control	system	can	maintain	a	process	with	the	help	of	feedback	control,	this	would	help	to	maintain	the	specific	variables	close	to	the	required	values.	So	the	control	system	can	meet	the	requirement	of	the	process	by	adjusting	the	selected	variables	in	the	system.	The	feedback	control	can	make	use	of	an	output	of	the	system	to
influence	the	input	of	the	same	system.	The	automatic	control	system	would	have	electronic	equipment	and	it	uses	current	and	voltage	to	communicate.	Control	will	be	implemented	in	the	sensors,	valves,	and	other	equipment	in	the	process.	What	are	the	disturbance	in	a	control	system?	In	a	control	system,	the	disturbance	is	a	signal	which	would
affect	the	system	output	value.	There	are	two	types	of	disturbance	one	is	an	internal	disturbance	that	is	generated	within	the	system	and	the	other	one	is	external	disturbance	and	which	is	generated	outside	the	system.	What	are	the	different	types	of	control	system?	Open	loop	system	This	is	also	known	as	a	non-feedback	system,	in	this	type	of	control
system	the	control	action	is	not	dependent	on	the	output	of	the	system.	In	this	type	of	control	system,	there	is	no	feedback	and	it	is	really	difficult	to	get	the	required	output	from	this	type	of	system.	These	systems	are	not	capable	to	take	into	account	the	disturbances.	So	it	can	only	make	changes	in	the	output	by	making	changes	in	the	input.	What	are
the	advantages	and	disadvantages	of	an	open	loop	control	system?	Advantages	Simple	construction	Economical	Easy	to	maintain	Stable	Disadvantages	Not	accurate	It	is	no	reliable	Any	change	in	the	output	cannot	be	corrected	automatically	Closed	loop	control	system	In	this	type	of	control	system,	there	is	a	sensor	that	would	measure	the	output	and
it	uses	feedback	of	the	sensed	value	to	influence	the	control	input	variable.	In	this	type	of	control	system,	the	output	would	have	an	effect	on	the	input	quantity	in	a	way	that	it	can	maintain	the	required	output	value.	There	is	no	feedback	for	the	open-loop	control	as	in	closed-loop	control.	So	with	the	help	of	the	feedback	in	a	closed-loop	control	system
is	able	to	correct	the	changes	in	output	that	occur	due	to	the	disturbances.	The	feedback	feature	of	a	closed-loop	system	makes	it	an	automatic	control	system.	In	this	system,	the	output	is	checked	all	the	time	so	that	it	can	be	compared	with	the	desired	input	and	if	it	is	not	close	to	the	desired	input	then	there	would	be	an	error	signal.	So	by	checking
the	error	signal	the	control	elements	in	the	system	will	do	the	required	actions	and	thus	the	required	output	can	be	achieved.	What	are	the	advantages	and	disadvantages	of	a	closed	loop	control	system?	Advantages	High	bandwidth	range	Accurate	This	is	very	accurate	even	in	the	presence	of	non-linearity	Stability	is	increased	by	decreasing	the
sensitivity	The	system	is	not	affected	by	noise	Disadvantages	Costlier	Design	is	complicated	More	maintenance	is	needed	Due	to	the	feedback,	the	gain	is	reduced	Less	stable	What	is	a	feedback	and	feed-forward	control?	The	feedback	control	takes	the	system	output	to	the	controller	and	the	controller	would	compare	this	output	to	the	required	value.
The	feed-forward	control	would	detect	the	disturbances	directly	and	it	would	take	proper	actions	to	remove	the	effect	of	this	disturbance	from	the	output.	What	are	the	advantages	and	disadvantages	of	a	feedback	control?	Advantages	It	would	measure	the	controlled	variable	It	would	take	proper	actions	regardless	of	the	disturbance	source	It	would
decrease	the	sensitivity	of	the	controlled	variable	to	the	disturbances	and	also	to	the	change	in	process	Disadvantages	Corrective	action	will	only	take	place	after	the	disturbance	The	response	is	not	stable	What	are	the	advantages	and	disadvantages	of	a	feed-forward	control?	Advantages	Disturbance	variable	It	would	correct	the	disturbance	before	it
makes	any	changes	in	the	process	Disadvantages	It	is	not	really	sensitive	so	sometimes	it	cant	measure	the	disturbance	There	wont	be	any	corrective	action	for	the	unmeasured	disturbances	What	are	the	advantages	of	the	automatic	control	system?	It	can	reduce	the	consumption	of	energy	Production	labor	will	be	decreased	There	wont	be	any	human
errors	It	can	also	maintain	the	operational	constraints	Protection	of	the	equipment	Smooth	plant	operation	Profitable	What	are	the	applications	of	automatic	control	system?	Automobile	Refrigeration	Air	conditioning	It	is	used	in	transportation	systems	such	as	railways,	planes,	etc.	It	is	used	in	many	process	industries	such	as	chemical,	steel,	power,
flow	rate,	etc,	How	familiar	are	you	with	groov	EPIC	controllers	or	groov	RIO	edge	I/O	modules?	Do	you	know	how	to	correctly	use	the	spring	clamps	in	the	terminal	connectors	fitted	on	groov	EPIC	and	RIO	modules?	Opto	22's	Product	Support	team	often	receives	this	question,	so	here	is	a	step-by-step	video	explaining	and	showing	the	wiring	process.
Read	More	Topics:	Videos,	groov	EPIC,	groov	RIO	Keeping	machines	running	smoothly	is	at	the	heart	of	every	industrial	operation.	Machine	monitoring	can	help	you	catch	problems	early,	avoiding	disruptions	and	downtime	costs.	But,	is	machine	monitoring	cost-effective	only	for	new,	high-tech	equipment?	Read	More	Topics:	Machine	builder,
machine	data,	machine	monitoring	Whether	you're	an	engineer,	technician,	or	developer,	starting	a	new	project	can	be	daunting.	But	what	if	you	could	hit	the	ground	running	with	resources	that	streamline	your	workflow?	Let's	explore	how	you	can	accelerate	your	application	using	a	suite	of	free	tools	designed	to	simplify	and	expedite	your
development	process.	Read	More	Topics:	PAC	Control,	Node-RED,	CODESYS,	groov	EPIC,	developer,	Ignition,	groov	RIO,	python	Do	you	need	help	integrating,	installing,	or	updating	your	Opto22	system?	Or	reaching	your	digital	transformation	goals?An	OptoPartnercan	help.	OptoPartners	have	proven	their	engineering	expertise	and	in-depth
understanding	of	Opto	22	hardware	(includinggroovEPICand	groov	RIO)	and	software	before	they	join	the	OptoPartner	program.	Our	engineers	verify	their	projects	and	knowledge.	Get	to	know	the	newest	members	in	the	program,	and	see	if	one	might	be	a	fit	for	your	next	project.	Read	More	Topics:	groov	EPIC,	snap	pac,	system	integrator,
OptoPartner,	groov	RIO	As	an	Original	Equipment	Manufacturer	(OEM),	what	sets	you	apart	in	your	industry?	How	can	you	provide	more	value	to	your	customers?	Opto	22	groov	products	are	designed	with	OEM	machine	builders	in	mind.	That's	why	you'll	want	to	check	out	this	new	website	resource	dedicated	to	OEMs.	It	shows	how	you	can:	Stand
out	with	your	customers	Reduce	initial	costs	Reduce	ongoing	costs	Learn	how	to	build	better	machines	and	get	the	technical	support	you're	counting	on.	Read	More	Topics:	Machine	builder,	OEM,	groov	EPIC,	groov	RIO	Did	you	know	Opto22	offers	special	opportunities	for	education	institutions?	Our	Partnering	in	Education	program	makes	it	easy	for
technical	colleges,	engineering	programs,	and	universities	to	reach	out	to	Opto22	for	assistance.	See	how	you	can	get	equipment,	training,	and	help	with	technical	curriculum	to	help	today's	students	become	tomorrow's	automation	engineers	and	technicians.	Read	More	Topics:	Training,	groov	EPIC,	Factory	Training,	groov	RIO,	Education
Partnerships	Why	are	backup	batteries	important	for	your	control	systems?	When	it	comes	to	groov	EPIC,	the	battery	maintains	the	time	and	date,and	the	RAM	that	holdspersistent	data	(for	example,	persistent	variables)	from	the	PAC	Control	engine.	It's	important	to	maintain	that	system	information.	Thanks	to	groov	EPIC	firmware	4.0,	you	have	an
easy	way	to	know	when	your	battery	needs	to	be	replaced.	Read	on	fordetails	on	new	product	replacement	battery	packs	for	yourgroov	EPIC	system,and	a	quick	how-to	video	to	walk	you	through	the	process.	Read	More	Topics:	groov	EPIC,	groov	Manage	Are	maintenance	issues	disrupting	your	day-to-day	operations?	Are	manual	"old	school"	systems
causing	unplanned	shutdowns?	It's	a	common	scenario	in	many	industries,	but	Opto	22's	new	case	study	involves	an	agricultural	application	that	needed	an	automated,	scalable,	reliable	solution.	Learn	how	Ridge	Vineyards	gave	its	operators	real-time	control	and	remote	monitoring	of	its	wastewater	processes.	Read	More	Topics:	Case	studies,	groov
View,	groov	EPIC	Are	you	ready	to	"level	up"	your	game	when	it	comes	to	your	industrial	control	systems?	Looking	for	ways	to	overcome	the	obstacles	of	manual	processes	and	competing	control	systems?	Still	trying	to	get	live	data	from	outdated	or	legacy	systems?	Inductive	Automation's	one-of-a-kind	Ignition	Community	Conference	(ICC)	is	back
and	bigger	than	ever.	Find	the	solutions	you	need	from	a	rapidly	growing	and	worldwide	community	of	Ignition	software	experts	and	their	ecosystem	of	technology	partners.	See	what	ICC	2025	has	in	store.	Read	More	Topics:	Events	&	conferences,	Ignition	Edge,	groov	EPIC,	Ignition,	Ignition	Community	Conference,	groov	RIO	Whether	you	are	about
to	use	your	first	groov	EPIC	controller	or	have	already	activated	several	units,	this	how-to	video	has	several	important	tips.	Follow	along	with	video	host	Ben	Orchard	as	he	walks	you	throughhow	to	assemble	anddisassemble	yourgroov	EPIC	to	avoid	accidental	damage.	Read	More	Topics:	Videos,	groov	EPIC	A	control	system	can	be	described	as	a
system	that	can	control	the	output	quantity.	Basically,	it	is	a	device	or	a	set	of	the	device	which	can	manage,	command,	and	regulate	the	operation	of	the	other	device	or	a	system	that	uses	control	loops.	So	this	system	can	control	and	regulate	the	operation	of	another	system.	A	system	consists	of	different	elements	and	devices	that	are	interconnected
to	do	a	process.	The	control	system	is	formed	by	the	component	interconnection	and	thus	a	system	configuration	is	achieved	and	it	will	control	the	system.	The	major	components	of	a	control	system	are	actuators,	sensors,	reference	input,	and	the	system.	The	system	is	the	process	or	plant	which	needs	to	be	controlled	and	the	actuator	would	convert
the	control	signal	to	a	power	signal.	The	sensor	would	measure	the	system	output	and	the	reference	input	represents	the	required	output.	What	is	the	need	for	an	automatic	control	system?	A	control	system	is	needed	to	maintain	a	process	at	the	required	operating	conditions	safely	and	effectively.	The	control	system	is	capable	to	maintain	product
quality.	We	would	be	able	to	get	high-value	products	and	also	increase	yield	with	the	help	of	a	control	system.	It	can	meet	environmental	safety	regulations	such	as	it	can	reduce	pollution	and	also	can	ensure	safety.	With	the	help	of	automatic	control	systems,	repeated	works	can	be	done	really	easily	in	many	industrial	processes.	What	is	a	set	point
change	and	disturbance	change?	Set	point	change	:	This	is	the	predetermined	value	for	the	control	variable,	so	if	there	is	a	change	in	the	set	point	then,	certain	adjustments	would	be	done	in	order	to	achieve	the	new	operating	conditions.	Disturbance	change:	This	is	the	change	in	the	process	because	of	a	disturbance,	so	the	control	system	must	be
capable	to	return	the	controlled	variable	to	the	set	point.	What	are	the	hardwares	of	a	control	system?	Sensor:	The	sensor	would	measure	the	system	variable,	in	the	automatic	control	this	would	act	as	a	signal	source	Controller:	The	controller	would	do	the	comparison	and	the	computation	process	Control	element	:	It	is	the	equipment	to	do	the
control	action	in	a	process,	the	control	element	would	receive	signals	from	the	controller	and	according	to	that,	it	will	perform	certain	actions.	In	most	cases,	the	control	element	would	be	the	control	valve	What	are	the	functions	of	a	control	system?	The	control	system	must	be	capable	to	do	the	measurement,	and	it	compares	the	measured	value	to
the	required	value.	The	control	system	should	be	able	to	compute	the	difference	between	the	required	value	and	the	measured	value.	So	while	comparing	the	measured	valve	and	the	desired	value,	if	the	measured	value	is	not	close	to	the	desired	value	then	correction	must	be	done	and	all	these	are	the	major	functions	of	a	control	system.	What	are	the
requirements	of	a	control	system?	The	control	system	should	be	accurate	It	must	be	really	sensitive	It	should	not	be	sensitive	to	external	noise	but	it	must	be	sensitive	to	the	input	commands	It	must	be	stable	It	should	have	a	good	frequency	response	The	control	system	must	operate	very	quickly	Why	automatic	control	system	or	what	is	the	purpose	of
an	automatic	control	system?	Productivity	can	be	increased	Quality	can	be	increased	Energy	optimization	Comfortable	operation	The	remote	control	can	be	done	The	input	can	be	controlled	The	automatic	control	system	will	use,	for	the	regulation	and	quality	control	of	processes	and	the	environment.	The	control	system	is	used	in	many	industrial
processes,	a	process	is	a	device,	plant,	or	system	which	is	under	control.	The	process	control	is	done	by	a	control	system,	the	control	system	would	convert	the	variable	to	the	required	variable.	There	are	manual	and	automatic	control	systems	if	a	human	operator	is	required	to	give	input	throughout	the	process	then	it	is	manual	control.	In	an
automatic	control	system,	there	will	be	a	controller	which	can	replace	the	human	operator	and	this	will	be	very	useful	and	this	controller	is	set	to	control	the	process	accurately.	In	most	cases,	the	function	of	the	control	system	is	to	control	the	physical	variables	such	as	temperature,	voltage,	frequency,	flow	rate,	current,	position,	speed,	etc,	and	all
these	are	called	the	controlled	variables.	In	a	manual	control	system	a	machine	will	be	operated	by	a	person	but	in	the	case	of	an	automatic	control	system	machine	will	do	the	operation	automatically.	The	automatic	control	system	has	a	controller	so	it	can	perform	the	operation	on	its	own.	Basically,	the	control	system	is	a	combination	of	elements
and	subsystem	which	needs	to	maintain	a	quantity.	The	control	system	can	maintain	a	process	with	the	help	of	feedback	control,	this	would	help	to	maintain	the	specific	variables	close	to	the	required	values.	So	the	control	system	can	meet	the	requirement	of	the	process	by	adjusting	the	selected	variables	in	the	system.	The	feedback	control	can	make
use	of	an	output	of	the	system	to	influence	the	input	of	the	same	system.	The	automatic	control	system	would	have	electronic	equipment	and	it	uses	current	and	voltage	to	communicate.	Control	will	be	implemented	in	the	sensors,	valves,	and	other	equipment	in	the	process.	What	are	the	disturbance	in	a	control	system?	In	a	control	system,	the
disturbance	is	a	signal	which	would	affect	the	system	output	value.	There	are	two	types	of	disturbance	one	is	an	internal	disturbance	that	is	generated	within	the	system	and	the	other	one	is	external	disturbance	and	which	is	generated	outside	the	system.	What	are	the	different	types	of	control	system?	Open	loop	system	This	is	also	known	as	a	non-
feedback	system,	in	this	type	of	control	system	the	control	action	is	not	dependent	on	the	output	of	the	system.	In	this	type	of	control	system,	there	is	no	feedback	and	it	is	really	difficult	to	get	the	required	output	from	this	type	of	system.	These	systems	are	not	capable	to	take	into	account	the	disturbances.	So	it	can	only	make	changes	in	the	output
by	making	changes	in	the	input.	What	are	the	advantages	and	disadvantages	of	an	open	loop	control	system?	Advantages	Simple	construction	Economical	Easy	to	maintain	Stable	Disadvantages	Not	accurate	It	is	no	reliable	Any	change	in	the	output	cannot	be	corrected	automatically	Closed	loop	control	system	In	this	type	of	control	system,	there	is	a
sensor	that	would	measure	the	output	and	it	uses	feedback	of	the	sensed	value	to	influence	the	control	input	variable.	In	this	type	of	control	system,	the	output	would	have	an	effect	on	the	input	quantity	in	a	way	that	it	can	maintain	the	required	output	value.	There	is	no	feedback	for	the	open-loop	control	as	in	closed-loop	control.	So	with	the	help	of
the	feedback	in	a	closed-loop	control	system	is	able	to	correct	the	changes	in	output	that	occur	due	to	the	disturbances.	The	feedback	feature	of	a	closed-loop	system	makes	it	an	automatic	control	system.	In	this	system,	the	output	is	checked	all	the	time	so	that	it	can	be	compared	with	the	desired	input	and	if	it	is	not	close	to	the	desired	input	then
there	would	be	an	error	signal.	So	by	checking	the	error	signal	the	control	elements	in	the	system	will	do	the	required	actions	and	thus	the	required	output	can	be	achieved.	What	are	the	advantages	and	disadvantages	of	a	closed	loop	control	system?	Advantages	High	bandwidth	range	Accurate	This	is	very	accurate	even	in	the	presence	of	non-
linearity	Stability	is	increased	by	decreasing	the	sensitivity	The	system	is	not	affected	by	noise	Disadvantages	Costlier	Design	is	complicated	More	maintenance	is	needed	Due	to	the	feedback,	the	gain	is	reduced	Less	stable	What	is	a	feedback	and	feed-forward	control?	The	feedback	control	takes	the	system	output	to	the	controller	and	the	controller
would	compare	this	output	to	the	required	value.	The	feed-forward	control	would	detect	the	disturbances	directly	and	it	would	take	proper	actions	to	remove	the	effect	of	this	disturbance	from	the	output.	What	are	the	advantages	and	disadvantages	of	a	feedback	control?	Advantages	It	would	measure	the	controlled	variable	It	would	take	proper
actions	regardless	of	the	disturbance	source	It	would	decrease	the	sensitivity	of	the	controlled	variable	to	the	disturbances	and	also	to	the	change	in	process	Disadvantages	Corrective	action	will	only	take	place	after	the	disturbance	The	response	is	not	stable	What	are	the	advantages	and	disadvantages	of	a	feed-forward	control?	Advantages
Disturbance	variable	It	would	correct	the	disturbance	before	it	makes	any	changes	in	the	process	Disadvantages	It	is	not	really	sensitive	so	sometimes	it	cant	measure	the	disturbance	There	wont	be	any	corrective	action	for	the	unmeasured	disturbances	What	are	the	advantages	of	the	automatic	control	system?	It	can	reduce	the	consumption	of
energy	Production	labor	will	be	decreased	There	wont	be	any	human	errors	It	can	also	maintain	the	operational	constraints	Protection	of	the	equipment	Smooth	plant	operation	Profitable	What	are	the	applications	of	automatic	control	system?	Automobile	Refrigeration	Air	conditioning	It	is	used	in	transportation	systems	such	as	railways,	planes,	etc.



It	is	used	in	many	process	industries	such	as	chemical,	steel,	power,	flow	rate,	etc,Controls	and	automation	are	two	terms	that	are	closely	related,	but	should	not	be	used	interchangeably.	We	at	AZO	and	our	controls	partner	Bachelor	Controls	(BCI)	believe	there	are	nuances	that	are	worth	understanding.	Weve	recently	discussed	a	few	foreseeable
ways	to	tell	if	specific	Industry	4.0	advancements	will	benefit	your	bulk	material	handling	system,	but	many	manufacturers	might	want	a	simpler	question	answered	first	and	foremost:	what	is	the	main	difference	between	controls	and	automation?	Find	out	below:Controls	are	a	subset	of	automationAutomation	is	anything	that	replaces	human	labor
with	a	machine.	That	machine	usually	includes	mechanical,	electrical,	and	electronic	components.Controls,	on	the	other	hand,	are	the	electrical	and	electronic	components	that	link	the	mechanical	machines	together	using	a	common	software	program	or	an	integrated	collection	of	programs.	Control	systems	are	made	up	of	electrical	hardware
(motors,	sensors,	etc.),	the	communication	network	between	the	various	components	as	well	as	the	software	to	operate	it	all.	Controls,	then,	should	be	considered	a	subset	of	automation.In	other	words,	the	control	system	is	used	to	operate	the	machine	or	system	that	automates	work	that	was	previously	performed	manually.A	synergistic	control
system	benefits	the	overall	processEffective	automation	tools	can	provide	many	benefits	to	a	production	facility	but	they	can	be	summarized	in	three	general	categories	They	are:Lower	production	cost	as	direct	labor	is	taken	out	of	the	process.	More	product	can	be	produced	by	fewer	workers	because	of	automation	machines	have	replaced
workers.Automation	is	reliable	and	will	minimize	production	errors	which	will	provide	higher	utilization	by	reducing	downtime.Automation	provides	excellent	accuracy	many	processes	like	weighments	can	be	completed	more	precisely	and	accurately,	resulting	in	better	quality	control	and	reduced	waste.The	difference	between	automation	and
controls	is	just	one	of	fourteen	points	discussed	in	our	free	downloadable	guide	Advanced	Automation:	How	Intuitive	Design	Enhances	Control	Systems.	The	guide	starts	with	basic	control	system	terminology,	but	also	covers	more	advanced	control	system	concepts.With	the	help	of	our	controls	partner	Bachelor	Controls	(BCI),	we	introduce	the
concept	of	intuitive	control	system	design.	Intuitive	control	systems	are	designed	to	work	with	operators	to	monitor	progress	under	normal	conditions	and	to	quickly	deal	with	problems	when	things	go	wrong.	Control	systems	that	are	intuitive	may	have	a	higher	upfront	cost	but	provide	many	years	of	more	reliable,	lower-cost	operations.If	youd	like
additional	information	related	to	intuitive	control	systems,	bulk	material	handling	systems	or	pneumatic	conveying,	feel	free	to	contact	the	engineers	at	AZO.	Together,	we	have	more	than	seven	decades	of	experience	in	handling	raw	materials	and	shaping	ingredient	automation	along	the	way.	BCI	has	over	25	years	of	experience	designing,	building
and	installing	integrated	control	systems	specifically	in	AZO	automated	material	conveying	systems.	Both	AZO	and	BCI	publish	blogs	online	that	act	as	updated	resources	for	pneumatic	conveying,	ingredient	automation,	and	the	first-rate	equipment	both	companies	manufacture.Control	systems	for	industrial	automation	have	revolutionized	how
industries	operate,	integrating	manufacturing	and	production	processes.	Automation	systems	utilizing	PLCs,	computers,	and	robotics	increase	efficiency,	accuracy,	and	safety	by	automating	machinery	and	processes.	In	addition	to	optimizing	production,	minimizing	errors,	and	reducing	operational	costs,	industrial	automation	control	systems	reduce
the	need	for	manual	intervention.	In	this	detailed	guide,	you	will	learn	how	industrial	automation	systems	are	transforming	industries	around	the	globe,	including	their	key	components,	functions,	and	benefits.	What	is	an	Industrial	Automation	Control	System?Automation	control	systems	automate	industrial	processes	and	machinery	by	managing,
commanding,	and	regulating	them	without	requiring	any	human	intervention.	Sensors,	actuators,	PLCs,	HMIs,	and	distributed	control	systems	(DCS)	are	some	of	the	hardware	and	software	components	contained	in	these	systems.	Automation	of	repetitive	tasks,	monitoring	of	process	variables,	and	real-time	control	of	machinery	operations	are	the
primary	objectives	in	manufacturing	and	production	environments.	Integrating	and	managing	different	production	stages	seamlessly	ensures	consistent	product	quality	and	optimal	resource	utilization	through	industrial	automation	control	systems.	These	systems	are	able	to	predict	maintenance	needs,	detect	anomalies,	and	adapt	to	changes	in
production	demands	by	using	advanced	algorithms	and	data	analytics.	As	a	result,	productivity	increases,	downtime	is	reduced,	and	operating	costs	are	reduced.	An	increasingly	automated	world	requires	industrial	automation	control	systems	to	modernize	industries,	stimulate	innovation,	and	maintain	competitive
advantages.ApplicationsManufacturing:	Production	processes	in	manufacturing	are	streamlined,	output	is	increased,	and	quality	standards	are	maintained	through	the	use	of	industrial	automation	control	systems.	Assemblies,	robotic	welding,	material	handling,	and	packaging	are	all	managed	by	these	systems.	Automation	increases	production	speed
and	precision,	reduces	human	error,	and	ensures	consistency.	The	assembly	of	cars	is	performed	with	high	accuracy	and	efficiency	by	robotic	arms	controlled	by	PLCs.	Electronics	manufacturers	use	automation	to	place	components	delicately	on	circuit	boards.	Process	Industries:	Various	industries	involving	the	transformation	of	raw	materials	into
finished	products	use	automation	control	systems	to	monitor	and	regulate	complex	processes.	A	distributed	control	system	(DCS)	or	supervisory	control	and	data	acquisition	(SCADA)	system	monitors	real-time	data	from	sensors,	controls	variables	such	as	temperature,	pressure,	and	flow	rate,	and	ensures	processes	are	safe	and	efficient.	An
automated	chemical	plant,	for	example,	ensures	safe	handling	of	hazardous	materials,	maintains	reaction	conditions,	and	mixes	chemicals.	Power	Generation	and	Distribution:	Power	generation	and	distribution	sectors	rely	heavily	on	automation	control	systems.	Among	the	equipment	they	manage	are	nuclear	power	plants,	thermal	power	plants,
hydropower	plants,	as	well	as	renewable	energy	plants	like	wind	and	solar	power	plants.	Electricity	distribution	systems	ensure	efficient	distribution	of	electricity,	monitor	grid	stability,	and	optimize	generation	processes.	By	automating,	loads	are	balanced,	outages	are	prevented,	and	renewable	energy	sources	are	incorporated	into	the	grid.	Solar
power	plants,	for	instance,	use	automation	systems	to	adjust	solar	panels	for	maximum	energy	capture	and	monitor	their	output.	Water	and	Wastewater	Management:	Water	and	wastewater	treatment	plants	rely	heavily	on	automation	control	systems.	Their	responsibilities	include	monitoring	and	controlling	water	purification,	distribution,	and
sewage	treatment.	Water	quality	parameters	such	as	pH,	turbidity,	and	chlorine	levels	are	monitored	by	sensors	and	control	systems.	Water	resources	can	be	managed	efficiently,	environmental	regulations	are	met,	and	operational	costs	can	be	reduced	through	automation.	Monitoring	and	controlling	wastewater	treatment	plants,	for	example,	ensure
safe	and	clean	water	output	during	the	entire	process.	Automotive	Industry:	Assembly,	painting,	and	quality	inspection	of	vehicles	are	all	performed	using	automation	control	systems	in	the	automotive	industry.	The	use	of	robotics	and	automated	guided	vehicles	(AGVs)	controlled	by	PLCs	and	HMIs	improves	the	efficiency	and	precision	of	production.
With	automation,	quality	is	maintained,	manufacturing	time	is	reduced,	and	different	models	can	be	produced	on	the	same	line	more	easily.	Using	robotic	arms	in	car	manufacturing	plants,	for	instance,	improves	the	efficiency	and	quality	of	welding,	painting,	and	assembling.	Aerospace	and	Defense:	Automation	control	systems	are	used	in	the
aerospace	and	defense	industries	to	manufacture	aircraft,	missiles,	and	defense	equipment.	It	is	paramount	that	these	high-stakes	industries	are	automated	in	order	to	ensure	precision	and	reliability.	Assemblies	are	controlled,	quality	inspections	are	conducted,	and	tests	are	conducted	using	control	systems.	The	assembly	of	aircraft	components	is
more	accurate	with	automated	assembly,	drilling	is	more	precise,	and	quality	checks	are	more	accurate,	enhancing	the	final	product's	safety	and	performance.	Building	Automation:	HVAC,	lighting,	security,	and	energy	management	are	all	integrated	into	building	automation	systems	(BAS).	As	a	result,	energy	efficiency	is	improved,	occupant	comfort
is	increased,	and	building	operations	are	ensured	to	be	safe.	Building	automation	improves	performance	and	reduces	energy	consumption	by	centralizing	control	and	monitoring.	HVAC	systems	in	smart	buildings,	for	example,	automatically	adjust	temperature	in	response	to	occupancy	and	weather	conditions,	making	them	more	energy-efficient	and
comfortable.	Agriculture:	To	increase	productivity	and	sustainability,	agriculture	is	adopting	automation	control	systems.	Climate	control	in	greenhouses,	automatic	irrigation,	and	precision	farming	techniques	increase	crop	yields	and	conserve	resources.	Soil	moisture	and	temperature	are	monitored	through	sensors,	enabling	irrigation	and
fertilization	to	be	controlled	precisely.	To	improve	crop	health	and	reduce	waste,	automated	irrigation	systems	rely	on	weather	data	and	soil	moisture	sensors.Final	VerdictThe	backbone	of	modern	industrial	operations	is	the	industrial	automation	control	system,	which	integrates	hardware	and	software	to	streamline	processes,	maximize	productivity,
and	ensure	safety.	With	the	help	of	advanced	technologies	such	as	PLCs,	HMIs,	and	SCADA,	industries	can	become	more	efficient,	accurate,	and	reliable	than	ever	before.	Control	systems	for	industrial	automation	are	indispensable	tools	for	achieving	operational	excellence,	since	they	automate	repetitive	tasks,	optimize	resources,	and	adapt	to
changing	production	demands.A	control	system	is	defined	as	the	mechanism	or	a	system	that	provides	the	desired	response	or	output	by	controlling	the	input	and	processing	system.	These	days,	control	systems	are	being	implementing	in	every	smart	devices	and	systems	such	as	traffic	lights	system,	washing	machine,	rocket	launching	systems,
electrical	power	system,	etc.Depending	on	the	feedback	path	present	in	the	system,	the	control	systems	can	be	classified	into	following	two	types,	viz	?Open	Loop	Control	SystemClosed	Loop	Control	SystemIn	this	article,	we	will	discuss	all	the	major	differences	between	open	loop	and	closed	loop	control	systems	by	considering	various	parameters
such	as	basic	definition,	feedback	path,	complexity,	cost,	reliability,	applications,	etc.	But,	before	discussing	the	differences,	first	we	will	know	what	the	open	loop	and	closed	loop	control	systems	are.What	is	an	Open	Loop	Control	System?An	open	loop	control	system	is	the	one	in	which	the	output	signal	is	not	fed	back	to	the	input	of	the	system.
Therefore,	an	open	loop	control	system	is	also	referred	to	as	a	non-feedback	control	system.	In	case	of	open	loop	control	system,	the	output	has	no	control	on	the	control	action	of	the	system.	Thus,	the	open	loop	control	system	follows	its	input	signals	regardless	of	the	final	results.	The	block	diagram	of	the	open	loop	control	system	is	shown	in	Figure-
1.	Here,	the	main	components	are:	controller	and	plant	(or	processing	system).	The	input	is	supplied	to	the	controller	which	produces	an	actuating	signal	(or	control	signal).	This	actuating	single	is	supplied	to	the	plant	or	processing	system	which	is	to	be	controlled.The	major	disadvantage	of	an	open	loop	control	system	is	that	it	is	poorly	equipped	to
handle	the	disturbances	which	may	reduce	its	ability	to	complete	the	desired	task.	Some	common	examples	of	open	loop	control	system	are:	traffic	light	system,	field	controlled	DC	motor,	automatic	washing	machine,	immersion	rod,	etc.	A	closed	loop	control	system	is	the	one	in	which	the	output	signal	is	fed-back	to	the	input	of	the	system.	Therefore,
in	a	closed	loop	control	system,	the	control	action	is	a	function	of	desired	output	signal.	The	main	components	of	a	closed	loop	control	system	are	?	controller,	plant,	error	detector	or	comparator	and	feedback	element	which	are	connected	together	as	shown	in	Figure-2.	The	error	detector	accepts	input	signal	and	feedback	signal	to	produce	an	error
signal	which	is	the	difference	of	input	and	feedback	signals.	The	feedback	signal	is	the	sample	of	output	of	the	overall	system.Now,	the	error	signal	is	supplied	to	the	controller	to	produce	an	actuating	signal	which	controls	the	plant	or	processing	system	to	produce	desired	results.	Therefore,	in	the	closed	loop	control	system,	the	input	of	the	system	is
automatically	adjusted	to	produce	a	desired	response	from	the	system.	The	common	examples	of	closed	loop	control	system	are	?	air	conditioner	system,	rocket	launching	system,	radar	tracking	system,	human	respiratory	system,	etc.Difference	between	Open-Loop	Control	System	and	Closed-Loop	Control	SystemThe	following	table	highlights	all	the
major	differences	between	open	loop	control	system	and	closed	loop	control	system	?Basis	of	DifferenceOpen	Loop	Control	SystemClosed	Loop	Control	SystemDefinitionA	control	system	in	which	there	is	no	feedback	path	is	provided	is	called	an	open	loop	control	system.The	control	system	in	which	there	is	a	feedback	path	present	is	called	a	closed
loop	control	system.Also	calledOpen	loop	control	system	is	also	called	non-feedback	control	system.Closed	loop	control	system	is	also	called	a	feedback	control	system.Control	actionIn	open	loop	control	system,	the	control	action	is	independent	of	the	output	of	the	overall	system.In	closed	loop	control	system,	the	control	action	is	dependent	on	the
output	of	the	system.Design	complexityThe	design	and	construction	of	an	open	loop	control	system	is	quite	simple.Closed	loop	control	system	has	comparatively	complex	design	and	construction.Main	ComponentsThe	major	components	of	an	open	loop	control	system	are	?	controller	and	plant.The	main	components	of	a	closed	loop	control	system	are	?
Controller,	plant	or	process,	feedback	element	and	error	detector	(comparator).ResponseOpen	loop	control	system	has	fast	response	because	there	is	no	measurement	and	feedback	of	output.The	response	of	the	closed	loop	control	system	is	slow	due	to	presence	of	feedback.ReliabilityThe	reliability	of	open	loop	control	system	is	less.The	closed	loop
control	system	is	more	reliable.AccuracyThe	accuracy	of	open	loop	control	system	depends	upon	the	system	calibration	and	therefore,	may	be	less.Closed	loop	control	system	is	comparatively	accurate	because	the	feedback	maintains	its	accuracy.Stability(in	terms	of	output)The	stability	of	open	loop	control	system	is	more,	i.e.,	the	output	of	the	open
loop	system	remains	constant.Closed	loop	control	system	is	comparatively	less	stable.OptimizationThe	open	loop	control	system	is	not	optimized.Closed	loop	control	system	is	optimized	to	produce	the	desired	output.MaintenanceOpen	loop	control	system	requires	less	maintenance.Comparatively	more	maintenance	is	needed	in	closed	loop	control
system.ImplementationOpen	loop	control	system	is	easy	to	implement.The	implementation	of	a	closed	loop	control	system	is	relatively	difficult.CostOpen	loop	control	system	is	less	expensive.The	cost	of	the	closed	loop	control	system	is	relatively	high.NoiseOpen	loop	control	system	has	more	internal	noise.In	closed	loop	system,	the	internal	noise	in
the	system	is	less.ExamplesCommon	practical	examples	of	open	loop	control	systems	are	?	automatic	traffic	light	system,	automatic	washing	machine,	immersion	heater,	etc.Examples	of	closed	loop	control	systems	include:	ACs,	fridge,	toaster,	rocket	launching	system,	radar	tracking	system,	etc.ConclusionThe	most	significant	difference	between
open	and	closed	loop	control	systems	is	that	an	open	loop	control	system	has	no	feedback	path,	while	a	closed	loop	control	system	has	feedback	path.	Both	open	loop	and	closed	loop	control	systems	are	extensively	used	in	many	automatic	processes	such	as	traffic	light,	automatic	washing	machines,	temperature	control	systems	in	refrigerators	and	air
conditioners,	etc.Although	Computrols	provides	maintenance	contracts	upon	our	customers	request,	they	are	not	required	or	necessary	in	many	cases.	Computrols	user	interface	was	built	for	facility	managers	to	operate	themselves.	Computrols	also	provides	free	24/7	remote	support.	An	automation	system	refers	to	the	use	of	control	systems,	such	as
computers,	robots,	and	information	technologies,	to	handle	different	processes	and	machinery	with	minimal	human	intervention.	It	streamlines	operations	in	various	industries,	boosting	efficiency,	accuracy,	and	productivity.Automation	works	by	integrating	advanced	tools	like	PLCs	(Programmable	Logic	Controllers),	SCADA	systems,	and	sensors	to
monitor	and	control	operations.	These	components	work	together	seamlessly	to	ensure	processes	run	efficiently	and	with	precision.	For	example,	in	a	factory	setting,	an	automation	system	can	control	production	lines,	adjust	machinery	in	real	time,	and	ensure	product	consistency,	all	without	manual	input.The	widespread	adoption	of	automation
systems	has	transformed	industries,	reducing	errors,	enhancing	productivity,	and	enabling	remote	monitoring.	Understanding	the	workings	and	components	of	these	systems	sheds	light	on	their	importance	in	shaping	the	future	of	technology	and	industry.What	is	Automation?Automation	is	the	application	of	technology	to	perform	tasks	with	minimal
human	intervention.	It	involves	using	machines,	software,	and	control	systems	to	handle	processes	efficiently	and	consistently.	In	todays	digital	world,	automation	is	no	longer	a	luxuryit	is	a	strategic	necessity.	From	industrial	factories	to	smart	homes,	the	concept	has	transformed	the	way	businesses	operate	and	how	services	are	delivered.	But	at	its
core,	what	is	automation	really	about?	Its	about	improving	speed,	accuracy,	and	efficiency	by	assigning	tasks	to	intelligent	systems	rather	than	relying	solely	on	human	effort.So	what	does	automation	mean	in	real	terms?	It	means	utilizing	machines	and	software	to	monitor,	control,	and	execute	processes	such	as	manufacturing,	logistics,	customer
service,	and	data	management.	These	systems	follow	pre-set	rules	and	logic	to	operate	continuously	with	high	precision.	Thanks	to	modern	automation	programs,	companies	can	track	performance,	reduce	operational	costs,	and	improve	productivity.	Automation	services	provided	by	expert	firms	like	Adatech	make	it	possible	to	customize	solutions
based	on	the	unique	needs	of	each	industry.What	is	an	Automation	System?An	automation	system	is	a	technological	framework	designed	to	perform	tasks	with	minimal	human	intervention	by	utilizing	advanced	tools	and	technologies.	It	replaces	or	augments	manual	labor	with	automated	processes,	ensuring	efficiency,	consistency,	and	accuracy	in
operations.	Automation	systems	are	widely	implemented	across	industries	to	manage	repetitive,	complex,	or	hazardous	tasks	effectively.These	systems	integrate	various	components	such	as	sensors,	actuators,	PLC	programming,	and	SCADA	systems	to	execute	and	monitor	operations	in	real	time.	For	instance,	in	automation,	they	control
manufacturing	processes,	regulate	machinery,	and	optimize	production	lines.Automation	systems	are	adaptable	and	scalable,	making	them	suitable	for	small-scale	operations	as	well	as	large	industrial	applications.	They	not	only	improve	productivity	but	also	reduce	operational	costs,	enhance	product	quality,	and	ensure	workplace	safety.	As
technology	evolves,	automation	systems	continue	to	play	a	vital	role	in	transforming	industries	and	enabling	smarter,	more	efficient	processes.How	Does	an	Automation	System	Work?An	automation	system	operates	by	combining	hardware	and	software	components	to	monitor,	control,	and	optimize	processes	with	minimal	human	input.	The	system
begins	by	gathering	data	through	sensors,	which	detect	changes	in	the	environment,	such	as	temperature,	pressure,	or	motion.	This	data	is	then	processed	and	analyzed	by	controllers	like	PLCs	(Programmable	Logic	Controllers),	which	make	decisions	based	on	pre-programmed	instructions.The	controller	sends	signals	to	actuators,	which	execute	the
required	actions,	such	as	opening	a	valve,	starting	a	motor,	or	adjusting	a	robotic	arm.	In	more	advanced	systems,	SCADA	systems	provide	real-time	monitoring	and	control	capabilities,	allowing	operators	to	oversee	the	entire	process	from	a	central	location	or	remotely	via	the	internet.Automation	systems	follow	a	closed-loop	control	structure,
continuously	monitoring	and	adjusting	their	operations	to	ensure	efficiency	and	accuracy.	This	allows	them	to	respond	dynamically	to	changes	in	the	environment	or	process	requirements.	For	example,	in	automation,	a	system	might	adjust	production	speed	based	on	real-time	demand	or	detect	and	correct	faults	before	they	escalate.By	integrating
advanced	technologies	like	IoT	and	artificial	intelligence,	automation	systems	are	becoming	smarter	and	more	efficient,	paving	the	way	for	enhanced	productivity	and	reliability	in	various	industries.Main	Purpose	of	Automation	SystemsThe	primary	purpose	of	an	automation	system	is	to	streamline	operations,	enhance	efficiency,	and	reduce	the	need
for	manual	intervention.	By	automating	repetitive	and	time-consuming	tasks,	these	systems	enable	businesses	to	focus	on	innovation	and	strategic	growth,	rather	than	operational	bottlenecks.Automation	systems	aim	to	increase	productivity,	ensuring	that	processes	run	faster	and	more	consistently	than	manual	operations.	They	also	play	a	critical	role
in	reducing	human	errors,	leading	to	higher-quality	outcomes.	For	example,	in	automation,	they	optimize	manufacturing	workflows,	ensuring	precision	in	every	step.Additionally,	automation	enhances	workplace	safety	by	minimizing	human	involvement	in	hazardous	tasks.	From	handling	heavy	machinery	to	monitoring	dangerous	environments,
automation	reduces	risks	while	maintaining	operational	efficiency.	The	integration	of	PLC	and	SCADA	systems	further	supports	remote	monitoring	and	control,	allowing	operators	to	manage	systems	from	a	safe	distance.Overall,	the	purpose	of	automation	systems	extends	beyond	efficiency,	fostering	innovation,	reliability,	and	sustainability	in	diverse
applications.What	are	the	Components	of	Automation	Systems?An	automation	system	consists	of	various	components	that	work	together	to	execute,	monitor,	and	optimize	processes.	These	components	are	essential	for	ensuring	the	smooth	operation	and	functionality	of	the	system.	Here	are	the	primary	elements:Sensors:	These	devices	collect	data
from	the	environment,	such	as	temperature,	pressure,	motion,	or	light.	Sensors	serve	as	the	systems	input,	enabling	it	to	detect	and	respond	to	changes.Actuators:	Actuators	convert	the	processed	data	into	physical	motion	or	force,	such	as	opening	valves,	moving	robotic	arms,	or	adjusting	machinery.PLC	Systems:	Programmable	Logic	Controllers
(PLCs)	are	the	brains	of	the	automation	system,	processing	input	data	and	making	decisions	based	on	programmed	logic.SCADA	Systems:	Supervisory	Control	and	Data	Acquisition	(SCADA)	systems	provide	real-time	monitoring	and	control,	allowing	operators	to	manage	and	optimize	processes	efficiently.Communication	Networks:	These	facilitate
data	exchange	between	system	components,	ensuring	seamless	integration	and	coordination.Human-Machine	Interface	(HMI):	The	HMI	allows	operators	to	interact	with	the	system,	monitor	performance,	and	make	adjustments	when	necessary.Each	component	plays	a	vital	role	in	ensuring	the	systems	reliability,	precision,	and
efficiency.SensorsSensors	are	the	foundation	of	any	automation	system,	as	they	gather	critical	data	from	the	environment	and	provide	the	system	with	the	inputs	it	needs	to	function.	These	devices	detect	physical	phenomena	such	as	temperature,	pressure,	motion,	light,	or	humidity	and	convert	them	into	electrical	signals	for	processing.In	automation
systems,	sensors	are	used	to	monitor	and	control	processes,	ensuring	accuracy	and	efficiency.Similarly,	in	automation,	motion	sensors	monitor	conveyor	belts	and	equipment	to	ensure	smooth	operation.Modern	sensors	come	in	various	types,	such	as	proximity	sensors,	optical	sensors,	and	load	cells,	each	designed	for	specific	applications.	Their	ability
to	provide	real-time	data	allows	automation	systems	to	respond	dynamically	to	changes,	enhancing	both	reliability	and	productivity.	Sensors	are	essential	for	creating	intelligent	systems	that	can	adapt	to	their	environment	seamlessly.ActuatorsActuators	are	critical	components	of	an	automation	system,	responsible	for	converting	electrical,	hydraulic,
or	pneumatic	signals	into	physical	motion	or	force.	They	act	as	the	systems	output,	executing	the	necessary	actions	dictated	by	the	controller,	such	as	moving,	lifting,	or	rotating	parts.In	automation,	actuators	are	commonly	used	to	control	robotic	arms,	adjust	machinery,	or	open	and	close	valves.	For	instance,	electric	actuators	are	preferred	for
precise	control,	while	pneumatic	actuators	are	widely	utilized	in	high-speed	repetitive	tasks.	Additionally,	hydraulic	actuators	deliver	the	high	force	required	for	heavy-duty	applications	like	construction	machinery.The	integration	of	actuators	in	automation	systems	enables	seamless	operation,	ensuring	efficiency	and	precision.	Their	role	is	not	limited
to	industrial	settings;	they	are	also	key	to	automation,	powering	functions	like	motorized	window	blinds	or	HVAC	dampers.	The	versatility	of	actuators	makes	them	indispensable	in	both	industrial	and	everyday	applications.PLC	and	SCADA	SystemsPLC	(Programmable	Logic	Controller)	and	SCADA	(Supervisory	Control	and	Data	Acquisition)	systems
are	the	core	components	of	modern	automation	systems,	enabling	precise	control,	monitoring,	and	management	of	processes.	Together,	they	form	the	backbone	of	industrial	and	automation	setups.A	PLC	is	a	specialized	computer	designed	to	execute	programmed	instructions,	process	input	data	from	sensors,	and	control	outputs	like	actuators.	It
ensures	real-time	decision-making	and	rapid	responses,	making	it	ideal	for	managing	repetitive	tasks	in	manufacturing,	assembly	lines,	and	machinery	operations.SCADA	system,	on	the	other	hand,	provide	a	centralized	platform	for	monitoring	and	controlling	automation	system.	Operators	can	view	real-time	data,	such	as	process	performance	and
equipment	status,	from	remote	locations.	SCADA	also	allows	for	system	adjustments	and	troubleshooting,	enhancing	operational	efficiency	and	reducing	downtime.The	combination	of	PLC	languages	and	SCADA	technology	enables	robust,	scalable,	and	efficient	automation	systems,	ensuring	high	performance	in	complex	environments.	These	systems
are	fundamental	to	automation	and	continue	to	evolve	with	advancements	in	technology.What	are	the	Advantages	of	Automation	Systems?Automation	systems	offer	numerous	benefits	that	transform	how	industries	and	businesses	operate.	By	integrating	advanced	technologies,	they	improve	efficiency,	reduce	costs,	and	enhance	overall	productivity.
Here	are	some	key	advantages:Productivity	Increase:	Automation	systems	allow	processes	to	run	continuously	without	human	intervention,	maximizing	output	and	minimizing	downtime.Error	Reduction:	With	precise	programming	and	real-time	monitoring,	these	systems	significantly	reduce	the	likelihood	of	human	errors,	ensuring	consistent
quality.Cost	Efficiency:	Automating	repetitive	and	time-consuming	tasks	reduces	labor	costs	and	optimizes	resource	utilization.Enhanced	Safety:	By	handling	hazardous	tasks,	automation	systems	improve	workplace	safety	and	reduce	risks	for	employees.Remote	Monitoring	and	Control:	Technologies	like	SCADA	systems	enable	operators	to	monitor
and	control	operations	from	remote	locations,	providing	flexibility	and	convenience.Energy	Efficiency:	In	automation,	systems	adjust	energy	usage	dynamically,	optimizing	consumption	and	lowering	operational	costs.Scalability	and	Adaptability:	Automation	systems	can	be	scaled	or	modified	to	meet	changing	demands,	ensuring	long-term	usability
and	efficiency.Productivity	IncreaseOne	of	the	most	significant	benefits	of	an	automation	system	is	its	ability	to	dramatically	boost	productivity.	Automation	enables	processes	to	operate	continuously	without	the	need	for	breaks,	unlike	human	workers.	This	uninterrupted	operation	leads	to	increased	output	and	more	efficient	use	of	time	and
resources.In	automation,	automated	production	lines	can	handle	large	volumes	of	work	with	precision,	completing	tasks	faster	than	manual	methods.	For	example,	robots	equipped	with	PLC	can	assemble	components	in	a	fraction	of	the	time	it	would	take	humans,	while	maintaining	consistent	quality.Moreover,	automation	systems	minimize	delays
caused	by	human	errors	or	fatigue.	Their	ability	to	perform	repetitive	tasks	with	precision	ensures	smoother	workflows	and	higher	operational	efficiency,	ultimately	helping	businesses	meet	demanding	production	schedules	and	reduce	lead	times.Reducing	Error	RatesAutomation	systems	are	highly	effective	in	minimizing	error	rates,	ensuring
consistent	quality	and	reliability	in	processes.	Unlike	manual	operations,	which	are	prone	to	human	errors,	automation	relies	on	pre-programmed	instructions	and	precise	controls	to	execute	tasks	accurately.In	automation,	components	like	PLC	systems	ensure	that	processes	are	carried	out	with	exact	specifications,	reducing	variations	in	output.	This
is	particularly	beneficial	in	industries	such	as	manufacturing,	where	even	minor	deviations	can	lead	to	significant	losses	or	defects.Automation	also	enhances	error	detection	and	correction.	Integrated	systems	like	SCADA	continuously	monitor	operations	in	real	time,	identifying	anomalies	or	malfunctions	before	they	escalate.	This	proactive	approach
not	only	minimizes	downtime	but	also	helps	maintain	high	standards	of	quality	and	safety.By	reducing	errors,	automation	systems	contribute	to	increased	customer	satisfaction,	cost	savings,	and	operational	efficiency,	making	them	indispensable	in	modern	industries.Remote	Monitoring	and	ControlRemote	monitoring	and	control	is	a	key	advantage	of
modern	automation	systems,	enabling	operators	to	oversee	and	manage	processes	from	virtually	anywhere.	This	capability	is	facilitated	by	advanced	technologies	like	SCADA	systems,	which	provide	real-time	data	on	system	performance,	equipment	status,	and	potential	issues.With	remote	monitoring,	businesses	can	ensure	operational	continuity,
even	in	decentralized	or	hazardous	environments.	For	example,	in	automation,	operators	can	adjust	HVAC	settings	or	lighting	systems	remotely,	optimizing	energy	usage	without	being	physically	present.	Similarly,	in	automation,	production	lines	and	machinery	can	be	controlled	and	adjusted	through	centralized	platforms,	improving	efficiency	and
reducing	downtime.The	ability	to	access	automation	systems	remotely	not	only	saves	time	but	also	enhances	responsiveness	to	potential	problems.	Operators	can	troubleshoot,	make	adjustments,	and	even	implement	corrective	actions	without	needing	to	be	on-site,	ensuring	seamless	and	efficient	operations.Usage	Areas	of	Automation	Systems	in
IndustryAutomation	systems	are	revolutionizing	industries	by	streamlining	processes,	enhancing	productivity,	and	ensuring	consistent	quality.	Their	versatility	allows	them	to	be	implemented	in	various	areas	of	industrial	operations,	from	production	to	energy	management.	Here	are	some	key	usage	areas:Production	Lines:	Automation	systems
optimize	manufacturing	workflows,	ensuring	precision	and	efficiency	in	tasks	like	assembly,	packaging,	and	quality	control.Energy	Management:	In	industrial	settings,	automation	systems	monitor	and	control	energy	usage,	reducing	costs	and	supporting	sustainability	initiatives.Warehousing	and	Logistics:	Automation	improves	inventory
management,	sorting,	and	transportation	in	warehouses,	enhancing	operational	speed	and	accuracy.By	integrating	technologies	like	PLC	and	SCADA	systems,	industries	can	achieve	seamless	operations	and	real-time	control,	leading	to	increased	efficiency	and	reduced	operational	costs.Production	LinesAutomation	systems	are	integral	to	production
lines,	enabling	efficient,	precise,	and	consistent	manufacturing	processes.	By	automating	repetitive	tasks	such	as	assembly,	welding,	and	packaging,	these	systems	reduce	labor	costs	and	minimize	the	risk	of	errors,	ensuring	high-quality	outcomes.In	industrial	automation,	production	lines	often	incorporate	components	like	PLC	to	control	machinery
and	SCADA	systems	to	monitor	operations	in	real	time.	This	integration	allows	for	seamless	coordination	between	different	stages	of	production,	optimizing	workflow	and	reducing	downtime.Automation	also	enhances	scalability	in	production	lines,	enabling	manufacturers	to	adapt	quickly	to	changes	in	demand.	With	automated	systems,	businesses
can	maintain	continuous	operations,	meet	tight	deadlines,	and	improve	overall	productivity.Energy	ManagementAutomation	systems	play	a	vital	role	in	energy	management	by	optimizing	energy	usage	and	reducing	wastage	in	industrial	and	commercial	environments.	Through	advanced	monitoring	and	control,	these	systems	ensure	that	energy	is
utilized	efficiently	across	various	processes	and	equipment.In	building	automation,	automation	systems	regulate	HVAC	systems,	lighting,	and	other	energy-intensive	devices	to	minimize	unnecessary	consumption.	This	not	only	reduces	operational	costs	but	also	supports	sustainability	initiatives	by	lowering	carbon	emissions.The	integration	of	SCADA
systems	further	enhances	energy	management	by	providing	real-time	insights	into	energy	usage	patterns.	Operators	can	remotely	monitor	and	adjust	energy-consuming	processes,	ensuring	optimal	performance	without	compromising	productivity.	Automation	in	energy	management	is	a	key	driver	for	creating	cost-effective	and	environmentally
responsible	industries.Warehousing	and	LogisticsAutomation	systems	have	transformed	warehousing	and	logistics	by	streamlining	processes,	increasing	efficiency,	and	reducing	errors.	From	inventory	management	to	order	fulfillment,	automation	ensures	that	operations	in	warehouses	and	logistics	centers	are	optimized	for	speed	and
accuracy.Automated	systems,	such	as	robotic	arms	and	conveyor	belts,	handle	tasks	like	sorting,	picking,	and	packing,	significantly	reducing	manual	labor.	Additionally,	technologies	like	PLC	enable	precise	control	of	machinery,	while	SCADA	systems	provide	real-time	monitoring	of	warehouse	operations.In	logistics,	automation	supports	the	seamless
movement	of	goods,	improving	supply	chain	efficiency.	Automated	guided	vehicles	(AGVs)	and	drones	are	increasingly	used	to	transport	and	track	items,	reducing	delays	and	enhancing	operational	reliability.	The	result	is	a	more	agile	and	responsive	warehousing	and	logistics	system	that	meets	the	demands	of	modern	commerce.What	are	Adatechs
Solutions	in	Automation	Systems?Adatech	provides	innovative	and	comprehensive	solutions	in	the	field	of	automation	systems,	catering	to	diverse	industrial	and	commercial	needs.	With	a	focus	on	quality,	sustainability,	and	cutting-edge	technology,	Adatech	designs	and	implements	systems	that	streamline	operations	and	enhance	efficiency.In	the
realm	of	building	automation,	Adatech	offers	advanced	systems	to	optimize	lighting,	HVAC,	and	energy	usage,	ensuring	smarter	and	more	sustainable	infrastructure.	For	industrial	automation,	the	company	specializes	in	developing	customized	solutions,	such	as	PLC	programming	and	SCADA	systems,	tailored	to	meet	the	specific	requirements	of
manufacturing,	production,	and	energy	management	processes.Adatechs	expertise	extends	to	the	integration	of	IoT	and	AI	technologies,	enabling	real-time	monitoring,	predictive	maintenance,	and	data-driven	decision-making.	This	forward-thinking	approach	ensures	that	clients	benefit	from	enhanced	productivity,	reduced	costs,	and	future-ready
automation	systems.Future	of	Automation	SystemsThe	future	of	automation	systems	is	driven	by	advancements	in	cutting-edge	technologies,	such	as	artificial	intelligence	(AI),	the	Internet	of	Things	(IoT),	and	robotics.	These	innovations	are	reshaping	the	capabilities	of	automation	systems,	enabling	them	to	become	smarter,	more	efficient,	and
adaptable	to	rapidly	changing	environments.As	industries	evolve,	automation	systems	will	increasingly	rely	on	AI	for	predictive	analytics,	real-time	decision-making,	and	advanced	process	optimization.	Similarly,	IoT	integration	will	connect	devices	and	sensors	across	networks,	facilitating	seamless	communication	and	improved	system	performance.
These	developments	are	particularly	impactful	in	areas	like	industrial	automation,	where	efficiency	and	accuracy	are	paramount.The	shift	towards	sustainability	is	also	influencing	the	future	of	automation,	with	systems	designed	to	optimize	energy	use	and	reduce	environmental	impact.	Automation	systems	of	the	future	will	not	only	enhance
productivity	but	also	align	with	global	goals	for	sustainability	and	innovation,	making	them	indispensable	across	industries.Artificial	Intelligence	and	AutomationThe	integration	of	artificial	intelligence	(AI)	into	automation	systems	is	revolutionizing	how	industries	operate,	enabling	systems	to	perform	complex	tasks	with	enhanced	precision	and
adaptability.	AI-powered	automation	goes	beyond	executing	pre-programmed	instructions;	it	learns	from	data,	makes	predictions,	and	adjusts	processes	dynamically.In	industrial	automation,	AI	is	used	for	predictive	maintenance,	where	machines	analyze	their	own	performance	and	detect	potential	issues	before	they	cause	downtime.	This	reduces
repair	costs	and	ensures	uninterrupted	operations.	Additionally,	AI	enhances	quality	control	by	identifying	defects	in	production	lines	with	unparalleled	accuracy.AI	also	plays	a	vital	role	in	optimizing	workflows.	By	analyzing	large	datasets,	AI-driven	systems	can	identify	inefficiencies	and	implement	real-time	adjustments,	significantly	improving
productivity.	As	automation	continues	to	evolve,	the	combination	of	AI	and	traditional	systems	will	pave	the	way	for	smarter,	more	efficient,	and	highly	adaptive	operations	across	all	industries.Automation	with	IoTThe	integration	of	the	Internet	of	Things	(IoT)	with	automation	systems	is	transforming	industries	by	enabling	seamless	communication
between	devices	and	systems.	IoT-powered	automation	enhances	real-time	monitoring,	data	collection,	and	process	control,	creating	more	intelligent	and	interconnected	operations.In	industrial	automation,	IoT	devices	like	sensors	and	actuators	are	linked	to	centralized	control	systems,	allowing	businesses	to	monitor	performance	and	optimize
processes	remotely.	For	example,	IoT-enabled	systems	in	production	lines	can	track	equipment	status,	detect	anomalies,	and	trigger	maintenance	actions	without	human	intervention.IoT	also	brings	significant	advancements	in	building	automation,	where	smart	devices	manage	lighting,	HVAC,	and	energy	consumption	based	on	real-time	data.	The
ability	to	access	and	control	systems	through	IoT	platforms	enhances	convenience,	efficiency,	and	sustainability.As	IoT	continues	to	evolve,	its	integration	with	automation	systems	promises	even	greater	efficiency,	predictive	capabilities,	and	scalability,	revolutionizing	industries	and	everyday	life	alike.	Automation	is	the	application	of	technology,
programs,	robotics	or	processes	to	achieve	outcomes	with	minimal	human	input.	Automation	is	becoming	increasingly	ubiquitous	in	the	modern	world	and	has	countless	applications,	including:	enterprise	applicationssuch	asbusiness	process	automation(BPA),AIOps;enterprise	automation,industrial	automation	applicationssuch	as	robotics	used	in
automotive	manufacturing	and	consumer	applicationssuch	as	home	automation.	Automation	software	and	technologies	are	used	in	a	wide	array	of	industries,	from	finance	to	healthcare,	utilities	to	defense	and	practically	everywhere	in	between.	Automation	can	be	used	in	all	aspects	of	business	functions,	and	organizations	that	wield	it	most	effectively
stand	to	gain	a	significant	competitive	advantage.	Organizations	use	automation	to	increase	productivity	and	profitability,	improve	customer	service	and	satisfaction,	reduce	costs	and	operational	errors,	adhere	to	compliance	standards,	optimize	operational	efficiency	and	more.	Automation	is	a	key	component	of	digital	transformationand	is	invaluable
in	helping	businesses	scale.	Get	complimentary	access	to	the	full	Gartner	report	and	explore	how	the	Observability	Platforms	market	is	evolving.	Basic	or	task	automation	takes	simple,	routine	tasks	and	automates	them.	Basic	automation	is	used	to	digitize,	streamline	and	centralize	manual	tasks	such	as	distributing	onboarding	materials	to	new	hires,
forwarding	documents	for	approvals	or	automatically	sending	invoices	to	clients.	Using	automation	instead	of	human	workers	to	complete	these	tasks	helps	eliminate	errors,	accelerate	the	pace	of	transactional	work	and	free	employees	from	time-consuming	tasks,	allowing	them	to	focus	on	higher	value,	more	meaningful	work.	Process	automation
takes	more	complex	and	repeatable	multistep	processes	(sometimes	involving	multiple	systems)	and	automates	them.	Process	automation	helps	bring	greater	uniformity	and	transparency	to	business	and	IT	processes.	Process	automation	can	increase	business	productivity	and	efficiency,	help	deliver	new	insights	into	business	and	IT	challenges	and
surface	solutions	by	using	rules-based	decisioning.	Process	mining,	workflow	automation,business	process	management	(BPM)and	robotic	process	automation	(RPA)	are	examples	of	process	automation.	Intelligent	automation	is	a	more	advanced	form	of	automation	that	combines	artificial	intelligence	(AI),	business	process	management	and	robotic
process	automation	capabilities	to	streamline	and	scale	decision-making	across	organizations.	For	example,	virtual	agentsthat	are	powered	by	technologies	like	natural	language	processing,	intelligent	search	and	RPA	can	reduce	costs	and	empower	both	employees	and	external	customers.	Such	automation	contributes	to	increased	productivity	and	an
optimal	customer	experience.	AIOps	and	AI	assistants	are	other	examples	of	intelligent	automation	in	practice.	The	use	of	a	repeated	set	of	processes	can	increase	productivity	and	efficiency	and	reduce	human	errors.	Automation	can	drive	business	value	in	numerous	areas,	including:	Business	automation	refers	to	technologies	used	to	automate
repetitive	tasks	and	processes	to	streamline	business	workflows	and	information	technology	(IT)	systems.	These	solutions	can	be	tailored	specifically	to	the	needs	of	an	organization.	Document	processing	Document	processing	solutions	use	artificial	intelligence	technologies	like	machine	learning	and	natural	language	processing	to	streamline	the
processing	of	business	documents.	Explore	document	processing	solutions	IT	automation	is	the	creation	and	implementation	of	automated	systems	and	software	in	place	of	time-consuming	manual	activities	that	previously	required	human	intervention.	IT	automation	helps	accelerate	the	deployment	and	configuration	of	IT	infrastructure	and
applications	and	improve	processes	at	every	stage	of	the	operational	lifecycle.	Observability	Observabilitysolutions	enhance	application	performance	monitoring	capabilities,	providing	a	greater	understanding	of	system	performance	and	the	context	that	is	needed	to	resolve	incidents	faster.	Explore	observability	tools	Cloud	automation	Cloud
automation	solutionsreduce	or	eliminate	the	manual	work	that	is	associated	with	provisioning,	configuring	and	managing	cloud	environments.	Cloud	automation	helps	drive	efficiency	in	the	cloud	and	allows	organizations	take	full	advantage	of	the	benefits	that	cloud	computing	offers,	like	the	ability	to	access	cloud	resources	on	demand.	Explore	cloud
automation	solutions	Network	performance	management	Network	performance	management	solutions	optimize	IT	operations	with	intelligent	insights	and	contribute	to	increased	network	resilience	and	availability.	Explore	network	performance	management	tools	Integration	is	the	connection	of	data,	applications,APIsand	devices	across	your	IT
organization	to	be	more	efficient,	productive	and	agile.	Formerly	known	as	digital	workers,AI	assistants	are	software	robots	(or	bots)	that	are	trained	to	work	with	humans;	or	independently	to	perform	specific	tasks	or	processes.	AI	assistants	use	a	range	of	skills	and	AI	capabilities,	like	machine	learning,	computer	vision	and	natural	language
processing.	Artificial	intelligence	for	IT	operations	(AIOps)	uses	AI	to	improve	and	automate	IT	service	and	operations	management.	By	integrating	separate,	manual	IT	operations	tools	into	a	single,	intelligent	and	automated	IT	operations	platform,	AIOps	provides	end-to-end	visibility	and	context.Operations	teams	use	this	visibility	to	respond	more
quicklyeven	proactivelyto	events	that	if	left	alone,	might	lead	to	slowdowns	and	outages.	Artificial	intelligence	(AI)	is	technology	that	enables	computers	and	machines	to	simulate	human	intelligence	and	problem-solving	capabilities.	Machine	learning,	natural	language	processing	and	computer	vision	are	fields	of	artificial	intelligence.	The	chief
automation	officer	(CAO)is	a	rapidly	emerging	role	that	is	growing	in	importance	due	to	the	positive	impact	automation	is	having	on	businesses	across	industries.	The	CAO	is	responsible	for	implementing	business	process	and	IT	operations	decisions	across	the	enterprise	to	determine	what	type	of	automation	platform	and	strategy	is	best	suited	for
each	business	initiative.	The	CAO	works	with	a	wide	range	of	leaders	across	all	business	pillars	such	as	IT,	operations	and	cybersecurity.	Computer	vision	is	a	field	of	artificial	intelligence	that	uses	machine	learning	and	neural	networks	to	teach	computers	and	systems	to	derive	meaningful	information	from	digital	images,	videos	and	other	visual
inputsand	to	make	recommendations	or	take	actions	when	defects	or	issues	are	identified.	FinOps	(or	cloud	FinOps),	a	portmanteau	of	finance	and	DevOps,	is	an	evolving	cloud	financial	management	discipline	and	cultural	practice	that	aims	to	maximize	business	value	in	hybrid	and	multicloud	environments.	Green	or	sustainable	ITputs	a	focus	on
creating	and	operating	more	efficient,	environmentally	friendly	data	centers.	Enterprises	can	use	automation	in	resourcing	actions	to	proactively	ensure	systems	performance	with	the	most	efficient	use	of	compute,	storage	and	network	resources.	This	helps	organizations	avoid	wasted	spend	and	wasted	energy,	which	typically	occurs	in
overprovisioned	environments.	Hyperautomation	is	an	approach	that	merges	multiple	technologies	and	tools	to	efficiently	automate	across	the	broadest	set	of	business	and	IT	processes,	environments	and	workflows.	Low-code	and	no-code	refer	to	workflow	software	requiring	minimal	(low	code)	or	no	coding	that	allows	nontechnical	line-of-business
experts	to	automate	processes	by	using	visual	designers	or	natural	language	processing.	Machine	learning	(ML)	is	a	branch	ofartificial	intelligence	and	computer	science	that	focuses	on	using	data	and	algorithms	to	enable	AI	to	imitate	the	way	that	humans	learn,	gradually	improving	its	accuracy.Applied	to	IT	automation,	machine	learning	is	used	to
detect	anomalies,	reroute	processes,	trigger	new	processes	and	make	action	recommendations.	Natural	language	processing	(NLP)	combines	computational	linguisticsrule-based	modeling	of	human	languagewith	statistical	and	machine	learning	models	to	enable	computers	and	digital	devices	to	recognize,	understand	and	generate	text	and	speech.
Natural	language	processing	is	often	used	in	modern	chatbots	to	help	chatbots	interpret	user	questions	and	automate	responses	to	them.	,the	free	encyclopedia	that	anyone	can	edit.107,590	active	editors	7,027,478	articles	in	EnglishDon	Bradman,	the	Australian	captainThe	Second	Test	of	the	1948	Ashes	series	was	one	of	five	Tests	in	The	Ashes
cricket	series	between	Australia	and	England.	The	match	was	played	at	Lord's	in	London	between	24	and	29June	1948.	Australia	won	the	match	by	409	runs	to	take	a	20	lead,	meaning	that	England	would	need	to	win	the	remaining	three	matches	to	regain	The	Ashes.	The	Australian	captain	Don	Bradman	(pictured)	won	the	toss	and	elected	to	bat.
Australia	scored	350	in	their	first	innings.	England	finished	their	first	innings	at	215	early	on	the	third	morning;	the	Australian	paceman	Ray	Lindwall	took	5/70.	Australia	reached	460/7	in	their	second	innings	before	Bradman	declared,	setting	England	a	target	of	596.	The	hosts	reached	106/3	at	stumps	on	the	fourth	day,	but	then	collapsed	on	the
final	morning	to	be	all	out	for	186,	handing	Australia	a	409-run	victory.	The	leading	English	batsman	Len	Hutton	was	controversially	dropped	for	the	following	match.	The	match	set	a	new	record	for	the	highest	attendance	at	a	Test	in	England.	(Fullarticle...)Recently	featured:	Daily	News	BuildingHippocampusRed	(Taylor	Swift	album)ArchiveBy
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the	Gregorian	calendarand	a	common	year	starting	on	Wednesday	of	the	Julian	calendar,	the	1847th	year	of	the	Common	Era	(CE)	and	Anno	Domini	(AD)	designations,	the	847th	year	of	the	2ndmillennium,	the	47th	year	of	the	19thcentury,	and	the	8th	year	of	the	1840s	decade.	As	of	the	start	of	1847,	the	Gregorian	calendar	was	12	days	ahead	of	the
Julian	calendar,	which	remained	in	localized	use	until	1923.	Calendar	year	January	4	Samuel	Colt	sells	his	first	revolver	pistol	to	the	U.S.	government.January	13	The	Treaty	of	Cahuenga	ends	fighting	in	the	MexicanAmerican	War	in	California.January	16	John	C.	Frmont	is	appointed	Governor	of	the	new	California	Territory.January	17	St.	Anthony	Hall
fraternity	is	founded	at	Columbia	University,	New	York	City.January	30	Yerba	Buena,	California,	is	renamed	San	Francisco.February	5	A	rescue	effort,	called	the	First	Relief,	leaves	Johnson's	Ranch	to	save	the	ill-fated	Donner	Party	of	California-bound	migrants	who	became	snowbound	in	the	Sierra	Nevada	earlier	this	winter.	Some	have	resorted	to
survival	by	cannibalism.February	22	MexicanAmerican	War:	Battle	of	Buena	Vista	5,000	American	troops	under	General	Zachary	Taylor	use	their	superiority	in	artillery	to	drive	off	15,000	Mexican	troops	under	Antonio	Lpez	de	Santa	Anna,	defeating	the	Mexicans	the	next	day.February	25	State	University	of	Iowa	is	founded	in	Iowa	City,	Iowa.March
1The	state	of	Michigan	formally	abolishes	the	death	penalty.Faustin	Soulouque	is	elected	President	of	Haiti.March	4	The	30th	United	States	Congress	is	sworn	into	office.March	9	MexicanAmerican	War:	United	States	forces	under	General	Winfield	Scott	invade	Mexico	near	Veracruz.March	14	Verdi's	opera	Macbeth	premieres	at	the	Teatro	della
Pergola,	in	Florence,	Italy.March	29	MexicanAmerican	War:	United	States	forces	under	General	Winfield	Scott	take	Veracruz	after	a	siege.March	The	first	known	publication	of	the	classic	joke	"Why	did	the	chicken	cross	the	road?"	occurs	in	The	Knickerbocker,	or	New-York	Monthly	Magazine.[1]April	5	The	world's	first	municipally-funded	civic	public
park,	Birkenhead	Park	in	Birkenhead	on	Merseyside,	England,	is	opened.[2]April	15	The	Lawrence	School,	Sanawar	is	established	in	India.April	16	New	Zealand	Wars:	A	minor	Mori	chief	is	accidentally	shot	by	a	junior	British	Army	officer	in	Whanganui	on	New	Zealand's	North	Island,	triggering	the	Wanganui	Campaign	(which	continues	until	July
23).April	25	The	Exmouth,	carrying	Irish	emigrants	from	Derry	bound	for	Quebec,	is	wrecked	off	Islay,	with	only	three	survivors	from	more	than	250	on	board.[3]May	7	In	Philadelphia,	the	American	Medical	Association	(AMA)	is	founded.May	8The	Nagano	earthquake	leaves	more	than	8,600	people	dead	in	Japan.Bahrain's	ruler,	Shaikh	Mohamed	bin
Khalifa	Al	Khalifa,	signs	a	treaty	with	the	British	to	prevent	and	combat	the	slave	trade	in	the	Arabian	Gulf.May	31	Second	Treaty	of	Erzurum:	the	Ottoman	Empire	cedes	Abadan	Island	to	the	Persian	Empire.May	The	Architectural	Association	School	of	Architecture	is	founded	in	London.June	1	The	first	congress	of	the	Communist	League	is	held	in
London.June	9	Radley	College,	an	English	public	school,	is	founded	near	Oxford	as	a	High	Anglican	institution.[4]June	26	The	first	passenger	railway	wholly	within	modern-day	Denmark	opens,	from	Copenhagen	to	Roskilde.[5]June	E.	H.	Booth	&	Co.	Ltd,	which	becomes	the	northern	England	supermarket	chain	Booths,	is	founded	when	tea	dealer
Edwin	Henry	Booth,	19,	opens	a	shop	called	"The	China	House"	in	Blackpool.July	1	The	United	States	issues	its	first	postage	stamps.July	24:	Mormons	expelled	from	Illinois	arrive	at	the	Great	Salt	Lake	in	what	is	now	Utah.July	24	After	17	months	of	travel,	Brigham	Young	leads	148	Mormon	pioneers	into	Salt	Lake	Valley,	resulting	in	the
establishment	of	Salt	Lake	City.July	26	The	nation	of	Liberia,	founded	as	a	haven	for	freed	African-American	slaves,	becomes	independent.July	29	The	Cumberland	School	of	Law	is	founded	at	Cumberland	University,	in	Lebanon,	Tennessee.	At	the	end	of	this	year,	only	15	law	schools	exist	in	the	United	States.August	12	MexicanAmerican	War:	U.S.
troops	of	General	Winfield	Scott	begin	to	advance	along	the	aqueduct	around	Lakes	Chalco	and	Xochimilco	in	Mexico.August	20	MexicanAmerican	War	Battle	of	Churubusco:	U.S.	troops	defeat	Mexican	forces.August	Yale	Corporation	establishes	the	first	graduate	school	in	the	United	States,	as	Department	of	Philosophy	and	the	Arts	(renamed
Graduate	School	of	Arts	and	Sciences	in	1892).September	14	MexicanAmerican	War:	U.S.	general	Winfield	Scott	enters	Mexico	City,	marking	the	end	of	organized	Mexican	resistance.September	30	The	Vegetarian	Society	is	formed	in	the	United	Kingdom	(it	remains	the	oldest	in	the	world).October	12	German	inventors	and	industrialists	Werner	von
Siemens	and	Johann	Georg	Halske	found	Siemens	&	Halske	to	develop	the	electrical	telegraph.October	19	Charlotte	Bront	publishes	Jane	Eyre	under	the	pen	name	of	Currer	Bell	in	England.October	31	Theta	Delta	Chi	is	founded	as	a	social	fraternity	at	Union	College,	Schenectady,	New	York.October	The	last	volcanic	eruption	of	Mount	Guntur	in
West	Java	occurs.November	329	Sonderbund	War:	In	Switzerland,	General	Guillaume-Henri	Dufour's	Federal	Army	defeats	the	Sonderbund	(an	alliance	of	seven	Catholic	cantons)	in	a	civil	war,	with	a	total	of	only	86	deaths.November	48	James	Young	Simpson	discovers	the	anesthetic	properties	of	chloroform	and	first	uses	it,	successfully,	on	a
patient,	in	an	obstetric	case	in	Edinburgh.[6]November	10	The	first	brew	of	Carlsberg	beer	is	finished	in	Copenhagen.November	17	The	Battle	of	Um	Swayya	Spring	takes	place	near	a	spring	in	Qatar,	after	a	Bahraini	force	under	Shaikh	Ali	bin	Khalifa	Deputy	Ruler	of	Bahrain	defeats	the	Al	Binali	tribe.	The	chief	of	the	Al	Binali,	Isa	bin	Tureef,	is	slain
in	battle	with	over	70	fatalities	from	his	side.December	14	Emily	Bront	and	Anne	Bront	publish	Wuthering	Heights	and	Agnes	Grey,	respectively,	in	a	3-volume	set	under	the	pen	names	of	Ellis	Bell	and	Acton	Bell	in	England.December	20	British	Royal	Navy	steam	frigate	HMSAvenger(1845)	is	wrecked	on	the	Sorelle	Rocks	in	the	Mediterranean	Sea
with	the	loss	of	246	lives	and	only	eight	survivors.[7]December	21	Emir	Abdelkader	surrenders	to	the	French	in	Algeria.[8]The	Great	Famine	continues	in	Ireland.The	North	Carolina	General	Assembly	incorporates	the	railroad	town	of	Goldsborough,	and	the	Wayne	county	seat	is	moved	to	the	new	town.Welfare	in	Sweden	takes	its	first	step	with	the
introduction	of	the	1847	rs	fattigvrdfrordning.Cartier,	a	luxury	brand	in	France,	is	founded.January	5	Oku	Yasukata,	Japanese	field	marshal,	leading	figure	in	the	early	Imperial	Japanese	Army	(d.	1930)January	7	Caspar	F.	Goodrich,	American	admiral	(d.	1925)January	24	Radomir	Putnik,	Serbian	field	marshal	(d.	1917)January	28	Dorus	Rijkers,	Dutch
naval	hero	(d.	1928)February	3	Warington	Baden-Powell,	British	admiralty	lawyer	(d.	1921)February	4	Remus	von	Woyrsch,	German	field	marshal	(d.	1920)February	5	Joo	Maria	Correia	Ayres	de	Campos,	1st	Count	of	Ameal,	Portuguese	politician	and	antiquarian	(d.	1920)February	8	Hugh	Price	Hughes,	Methodist	social	reformer,	first	Superintendent
of	the	West	London	Mission	(d.	1902)February	11	Thomas	Alva	Edison,	American	inventor	(d.	1931)February	13	Sir	Robert	McAlpine,	Scottish	builder	(d.	1930)February	15	Robert	Fuchs,	Austrian	composer	(d.	1927)February	16	Philipp	Scharwenka,	Polish-German	composer	(d.	1917)February	17	Otto	Blehr,	Norwegian	attorney,	Liberal	Party
politician,	7th	Prime	Minister	of	Norway	(d.	1927)March	1	Sir	Thomas	Brock,	English	sculptor	(d.	1922)March	2Isaac	Barr,	Anglican	clergyman,	promoter	of	British	colonial	settlement	schemes	(d.	1937)Cayetano	Arellano,	first	Chief	Justice	of	the	Supreme	Court	of	the	Philippines	under	the	American	Civil	Government	(d.	1920)March	3	Alexander
Graham	Bell,	Scottish-born	Canadian	inventor	(d.	1922)March	4	Carl	Josef	Bayer,	Austrian	chemist	(d.	1904)March	11	Sidney	Sonnino,	Prime	Minister	of	Italy	(d.	1922)[9]March	14	Castro	Alves,	Brazilian	poet	(d.	1871)March	18	William	O'Connell	Bradley,	American	politician	from	Kentucky	(d.	1914)March	23	Edmund	Gurney,	British	psychologist	(d.
1888)March	27Otto	Wallach,	German	chemist,	Nobel	Prize	laureate	(d.	1931)Garret	Barry,	Irish	musician	(d.	1899)April	2	Charles	Frederic	Moberly	Bell,	British	journalist,	editor	(d.	1911)April	10	Joseph	Pulitzer,	Hungarian-born	journalist,	newspaper	publisher	(d.	1911)April	15	Yehudah	Aryeh	Leib	Alter,	Polish	Hasidic	rabbi	(d.	1905)April	27	Emma
Irene	strm,	Finnish	teacher,	Finland's	first	female	university	graduate	(d.	1934)May	7	Archibald	Primrose,	5th	Earl	of	Rosebery,	Prime	Minister	of	the	United	Kingdom	(d.	1929)May	14	Sir	Frederick	William	Borden,	Canadian	politician	(d.	1917)June	8Oleksander	Barvinsky,	Ukrainian	politician	(d.	1926)Ida	Saxton	McKinley,	First	Lady	of	the	United
States	(d.	1907)June	10	Gina	Krog,	Norwegian	suffragist	(d.	1916)June	11	Dame	Milicent	Fawcett,	British	suffragist	(d.	1929)June	16	Luella	Dowd	Smith,	American	educator,	author,	and	reformer	(d.	1941)Paul	von	HindenburgBram	StokerJuly	2	Marcel	Alexandre	Bertrand,	French	geologist	(d.	1907)July	9	Wong	Fei-hung,	Chinese	healer,	revolutionary
(d.	1925)July	13	Damian	Sawczak,	Ukrainian	judge	(d.	1912)July	19	Alexander	Meyrick	Broadley,	British	historian	(d.	1916)July	20Lord	William	Beresford,	Irish	army	officer,	Victoria	Cross	recipient	(d.	1900)Max	Liebermann,	German	painter,	printmaker	(d.	1935)July	25	Paul	Langerhans,	German	pathologist,	biologist	(d.	1888)August	3	John	Hamilton-
Gordon,	1st	Marquess	of	Aberdeen	and	Temair,	Canadian	politician,	Governor	General	(d.	1934)August	5	Andrey	Selivanov,	Russian	general	and	politician	(d.	1917)August	21	Hale	Johnson,	American	temperance	movement	leader	(d.	1902)September	3	Charles	Stillman	Sperry,	American	admiral	(d.	1911)September	5Jesse	James,	American	outlaw	(d.
1882)Joseph	Bucklin	Bishop,	American	journalist,	publisher	(d.	1928)September	17	John	I.	Beggs,	American	businessman	(d.	1925)September	22	Enrique	Almaraz	y	Santos,	Spanish	Catholic	cardinal	(d.	1922)September	23	Anandamohan	Bose,	Indian	politician,	academic	and	social	reformer	(d.	1906)September	30	Wilhelmina	Drucker,	Dutch	feminist
(d.	1925)Maria	Pia	of	SavoyThomas	F.	PorterOctober	1	Annie	Besant,	English	women's	rights	activist,	writer	and	orator	(d.	1933)[10]October	2	Paul	von	Hindenburg,	German	field	marshal,	President	of	Germany	(d.	1934)October	13Sir	Arthur	Dyke	Acland,	13th	Baronet,	British	politician	(d.	1926)Maurice	Bailloud,	French	general	(d.	1921)October	14
Wilgelm	Vitgeft,	Russian	admiral	(d.	1904)October	15	Ralph	Albert	Blakelock,	American	romanticist	painter	(d.	1919)October	16	Maria	Pia	of	Savoy,	Queen	consort	of	Portugal	(d.	1911)October	17	Chiquinha	Gonzaga,	Brazilian	composer	(d.	1935)October	19	Aurilla	Furber,	American	author,	editor,	and	activist	(d.	1898)October	20	Mifflin	E.	Bell,
American	architect	(d.	1904)October	22	Koos	de	la	Rey,	Boer	general	(d.	1914)October	30Charlie	Bassett,	American	sheriff	(d.	1896)Thomas	F.	Porter,	American	politician,	32nd	Mayor	of	Lynn,	Massachusetts	(d.	1927)November	1	Dame	Emma	Albani,	Canadian	operatic	soprano	(d.	1930)November	2	Georges	Sorel,	French	socialist	philosopher	(d.
1922)November	6	Ugo	Balzani,	Italian	historian	(d.	1916)November	7	Lotta	Crabtree,	American	stage	actress	(d.	1924)November	8Jean	Casimir-Perier,	6th	President	of	France	(d.	1907)Bram	Stoker,	Irish	author	of	the	Gothic	novel	Dracula	(d.	1912)November	17	Carlo	Mirabello,	Italian	admiral	and	politician	(d.	1910)[11]November	26	Dagmar	of
Denmark,	empress	of	Tsar	Alexander	III	of	Russia	(d.	1928)November	30	Afonso	Pena,	Brazilian	president	(d.	1909)December	1	Agathe	Backer-Grndahl,	Norwegian	pianist,	composer	(d.	1907)December	9	George	Grossmith,	English	comic	writer	and	performer	(d.	1912)December	17mile	Faguet,	French	writer,	critic	(d.	1916)Michel-Joseph	Maunoury,
French	general	during	World	War	I	(d.	1923)December	18	Augusta	Holms,	French	composer	(d.	1903)December	21	John	Chard,	British	Officer	(d.	1897)December	29	Alexis-Xyste	Bernard,	Canadian	Catholic	bishop	(d.	1923)December	30	John	Peter	Altgeld,	American	politician,	20th	Governor	of	Illinois	(d.	1902)Fanny	MendelssohnJanuary	19	Charles
Bent,	first	Governor	of	New	Mexico	Territory	(b.	1799)	(assassinated)February	3	Marie	Duplessis,	French	courtesan	(b.	1824)February	5	Luis	Jos	de	Orbegoso,	Peruvian	general	and	politician,	11th	and	12th	President	of	Peru	(b.	1795)March	9	Mary	Anning,	British	paleontologist	(b.	1799)March	3	Charles	Hatchett,	English	chemist	(b.	1765)[12]April
21	Barbara	Spooner	Wilberforce,	wife	of	British	abolitionist	William	Wilberforce	(b.	1777)April	30	Archduke	Charles	of	Austria,	Austrian	general	(b.	1771)May	14	Fanny	Mendelssohn,	German	composer,	pianist	(b.	1805)May	15	Daniel	O'Connell,	Irish	politician	who	promoted	the	Roman	Catholic	Relief	Act	1829	(b.	1775)May	16	Vicente	Rocafuerte,
2nd	President	of	Ecuador	(b.	1783)May	29	Emmanuel	de	Grouchy,	Marquis	de	Grouchy,	French	marshal	(b.	1766)June	11	Afonso,	Prince	Imperial	of	Brazil	(b.	1845)June	11	Sir	John	Franklin,	British	explorer	(b.	1786)Felix	MendelssohnJuly	7	Thomas	Carpenter,	American	glassmaker	(b.	1752)July	16	Karl	Friedrich	Burdach,	German	physiologist	(b.
1776)September	4	Frantiek	Vladislav	Hek,	Czech	patriot	(b.	1769)September	13	Nicolas	Oudinot,	French	marshal	(b.	1767)October	2	Vasil	Aprilov,	Bulgarian	educator,	merchant	and	writer	(b.	1789)[13]October	22Henriette	Herz,	German	salonnire	(b.	1764)Negus	Sahle	Selassie	of	Shewa	(b.	c.	1795)November	4	Felix	Mendelssohn,	German	composer
(b.	1809)November	18	Zebulon	Crocker,	American	congregationalist	pastor	(b.	1802)December	14Dorothy	Ann	Thrupp,	British	psalmist	(b.	1779)Manuel	Jos	Arce,	Central	American	politician	(b.	1787)Barbarita	Nieves,	Venezuelan	mistress	of	Jos	Antonio	Pez	(b.	1803)Unknown:	Jeanne	Genevive	Labrosse,	French	balloonist	and	parachutist	(b.	1775)^
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and	the	environment.	The	European	colonization	of	the	Americas	and	other	parts	of	the	world	intensified	and	associated	mass	migrations	of	people	grew	in	size	as	part	of	the	Age	of	Sail.	During	the	century,	slave	trading	expanded	across	the	shores	of	the	Atlantic	Ocean,	while	declining	in	Russia[1]	and	China.[2]Western	historians	have	occasionally
defined	the	18th	century	otherwise	for	the	purposes	of	their	work.	For	example,	the	"short"	18th	century	may	be	defined	as	17151789,	denoting	the	period	of	time	between	the	death	of	Louis	XIV	of	France	and	the	start	of	the	French	Revolution,	with	an	emphasis	on	directly	interconnected	events.[3][4]	To	historians	who	expand	the	century	to	include
larger	historical	movements,	the	"long"	18th	century[5]	may	run	from	the	Glorious	Revolution	of	1688	to	the	Battle	of	Waterloo	in	1815[6]	or	even	later.[7]	France	was	the	sole	world	superpower	from	1659,	after	it	defeated	Spain,	until	1815,	when	it	was	defeated	by	Britain	and	its	coalitions	following	the	Napoleonic	Wars.In	Europe,	philosophers
ushered	in	the	Age	of	Enlightenment.	This	period	coincided	with	the	French	Revolution	of	1789,	and	was	later	compromised	by	the	excesses	of	the	Reign	of	Terror.	At	first,	many	monarchies	of	Europe	embraced	Enlightenment	ideals,	but	in	the	wake	of	the	French	Revolution	they	feared	loss	of	power	and	formed	broad	coalitions	to	oppose	the	French
Republic	in	the	French	Revolutionary	Wars.	Various	conflicts	throughout	the	century,	including	the	War	of	the	Spanish	Succession	and	the	Seven	Years'	War,	saw	Great	Britain	triumph	over	its	rivals	to	become	the	preeminent	power	in	Europe.	However,	Britain's	attempts	to	exert	its	authority	over	the	Thirteen	Colonies	became	a	catalyst	for	the
American	Revolution.	The	18th	century	also	marked	the	end	of	the	PolishLithuanian	Commonwealth	as	an	independent	state.	Its	semi-democratic	government	system	was	not	robust	enough	to	prevent	partition	by	the	neighboring	states	of	Austria,	Prussia,	and	Russia.In	West	Asia,	Nader	Shah	led	Persia	in	successful	military	campaigns.	The	Ottoman
Empire	experienced	a	period	of	peace,	taking	no	part	in	European	wars	from	1740	to	1768.	As	a	result,	the	empire	was	not	exposed	to	Europe's	military	improvements	during	the	Seven	Years'	War.	The	Ottoman	military	consequently	lagged	behind	and	suffered	several	defeats	against	Russia	in	the	second	half	of	the	century.In	South	Asia,	the	death	of
Mughal	emperor	Aurangzeb	was	followed	by	the	expansion	of	the	Maratha	Confederacy	and	an	increasing	level	of	European	influence	and	control	in	the	region.	In	1739,	Persian	emperor	Nader	Shah	invaded	and	plundered	Delhi,	the	capital	of	the	Mughal	Empire.	Later,	his	general	Ahmad	Shah	Durrani	scored	another	victory	against	the	Marathas,
the	then	dominant	power	in	India,	in	the	Third	Battle	of	Panipat	in	1761.[8]	By	the	middle	of	the	century,	the	British	East	India	Company	began	to	conquer	eastern	India,[9][8]	and	by	the	end	of	the	century,	the	Anglo-Mysore	Wars	against	Tipu	Sultan	and	his	father	Hyder	Ali,	led	to	Company	rule	over	the	south.[10][11]In	East	Asia,	the	century	was
marked	by	theHigh	Qing	era,	a	period	characterized	by	significant	cultural	and	territorial	expansion.	This	period	also	experienced	relative	peace	and	prosperity,	allowing	for	societal	growth,	increasing	literacy	rates,	flourishing	trade,	and	consolidating	imperial	power	across	the	vast	Qing	dynasty's	territories.	Conversely,	the	continual	seclusion	policy
of	the	Tokugawa	shogunate	also	brought	a	peaceful	era	called	Pax	Tokugawa	and	experienced	a	flourishment	of	the	arts	as	well	as	scientific	knowledge	and	advancements,	which	were	introduced	to	Japan	through	the	Dutch	port	of	Nagasaki.	In	Southeast	Asia,	the	KonbaungAyutthaya	Wars	and	the	Ty	Sn	Wars	broke	out	while	the	Dutch	East	India
Company	established	increasing	levels	of	control	over	the	Mataram	Sultanate.In	Africa,	the	Ethiopian	Empire	underwent	the	Zemene	Mesafint,	a	period	when	the	country	was	ruled	by	a	class	of	regional	noblemen	and	the	emperor	was	merely	a	figurehead.	The	Atlantic	slave	trade	also	saw	the	continued	involvement	of	states	such	as	the	Oyo	Empire.
In	Oceania,	the	European	colonization	of	Australia	and	New	Zealand	began	during	the	late	half	of	the	century.	In	the	Americas,	the	United	States	declared	its	independence	from	Great	Britain.	In	1776,	Thomas	Jefferson	wrote	the	Declaration	of	Independence.	In	1789,	George	Washington	was	inaugurated	as	the	first	president.	Benjamin	Franklin
traveled	to	Europe	where	he	was	hailed	as	an	inventor.	Examples	of	his	inventions	include	the	lightning	rod	and	bifocal	glasses.	Tpac	Amaru	II	led	an	uprising	that	sought	to	end	Spanish	colonial	rule	in	Peru.For	a	chronological	guide,	see	Timeline	of	the	18th	century.See	also:	Georgian	eraMain	articles:	1700s,	1710s,	1720s,	1730s,	and	1740sEurope
at	the	beginning	of	the	War	of	the	Spanish	Succession,	1700The	Battle	of	Poltava	in	1709	turned	the	Russian	Empire	into	a	European	power.John	Churchill,	1st	Duke	of	Marlborough17001721:	Great	Northern	War	between	the	Russian	and	Swedish	Empires.1701:	Kingdom	of	Prussia	declared	under	King	Frederick	I.1701:	The	Battle	of	Feyiase	marks
the	rise	of	the	Ashanti	Empire.17011714:	The	War	of	the	Spanish	Succession	is	fought,	involving	most	of	continental	Europe.[12]17021715:	Camisard	rebellion	in	France.1703:	Saint	Petersburg	is	founded	by	Peter	the	Great;	it	is	the	Russian	capital	until	1918.17031711:	The	Rkczi	uprising	against	the	Habsburg	monarchy.1704:	End	of	Japan's	Genroku
period.1704:	First	Javanese	War	of	Succession.[13]17061713:	The	War	of	the	Spanish	Succession:	French	troops	defeated	at	the	Battle	of	Ramillies	and	the	Siege	of	Turin.1707:	Death	of	Mughal	Emperor	Aurangzeb	leads	to	the	fragmentation	of	the	Mughal	Empire.1707:	The	Act	of	Union	is	passed,	merging	the	Scottish	and	English	Parliaments,	thus
establishing	the	Kingdom	of	Great	Britain.[14]1708:	The	Company	of	Merchants	of	London	Trading	into	the	East	Indies	and	English	Company	Trading	to	the	East	Indies	merge	to	form	the	United	Company	of	Merchants	of	England	Trading	to	the	East	Indies.17081709:	Famine	kills	one-third	of	East	Prussia's	population.1709:	Foundation	of	the	Hotak
Empire.1709:	The	Great	Frost	of	1709	marks	the	coldest	winter	in	500	years,	contributing	to	the	defeat	of	Sweden	at	Poltava.1710:	The	world's	first	copyright	legislation,	Britain's	Statute	of	Anne,	takes	effect.17101711:	Ottoman	Empire	fights	Russia	in	the	Russo-Turkish	War	and	regains	Azov.1711:	Bukhara	Khanate	dissolves	as	local	begs	seize
power.17111715:	Tuscarora	War	between	British,	Dutch,	and	German	settlers	and	the	Tuscarora	people	of	North	Carolina.1713:	The	Kangxi	Emperor	acknowledges	the	full	recovery	of	the	Chinese	economy	since	its	apex	during	the	Ming.1714:	In	Amsterdam,	Daniel	Gabriel	Fahrenheit	invents	the	mercury-in-glass	thermometer,	which	remains	the
most	reliable	and	accurate	thermometer	until	the	electronic	era.1715:	The	first	Jacobite	rising	breaks	out;	the	British	halt	the	Jacobite	advance	at	the	Battle	of	Sheriffmuir;	Battle	of	Preston.1716:	Establishment	of	the	Sikh	Confederacy	along	the	present-day	India-Pakistan	border.17161718:	Austro-Venetian-Turkish	War.1718:	The	city	of	New	Orleans
is	founded	by	the	French	in	North	America.17181720:	War	of	the	Quadruple	Alliance	with	Spain	versus	France,	Britain,	Austria,	and	the	Netherlands.17181730:	Tulip	period	of	the	Ottoman	Empire.1719:	Second	Javanese	War	of	Succession.[15]1720:	The	South	Sea	Bubble.17201721:	The	Great	Plague	of	Marseille.1720:	Qing	forces	oust	Dzungar
invaders	from	Tibet.1721:	The	Treaty	of	Nystad	is	signed,	ending	the	Great	Northern	War.1721:	Sack	of	Shamakhi,	massacre	of	its	Shia	population	by	Sunni	Lezgins.1722:	Siege	of	Isfahan	results	in	the	handover	of	Iran	to	the	Hotaki	Afghans.17221723:	Russo-Persian	War.17221725:	Controversy	over	William	Wood's	halfpence	leads	to	the	Drapier's
Letters	and	begins	the	Irish	economic	independence	from	England	movement.Mughal	emperor	Muhammad	Shah	with	the	Persian	invader	Nader	Shah.1723:	Slavery	is	abolished	in	Russia;	Peter	the	Great	converts	household	slaves	into	house	serfs.[16]17231730:	The	"Great	Disaster",	an	invasion	of	Kazakh	territories	by	the	Dzungars.17231732:	The
Qing	and	the	Dzungars	fight	a	series	of	wars	across	Qinghai,	Dzungaria,	and	Outer	Mongolia,	with	inconclusive	results.1724:	Daniel	Gabriel	Fahrenheit	proposes	the	Fahrenheit	temperature	scale.1725:	Austro-Spanish	alliance	revived.	Russia	joins	in	1726.17271729:	Anglo-Spanish	War	ends	inconclusively.1730:	Mahmud	I	takes	over	Ottoman	Empire
after	the	Patrona	Halil	revolt,	ending	the	Tulip	period.17301760:	The	First	Great	Awakening	takes	place	in	Great	Britain	and	North	America.17321734:	Crimean	Tatar	raids	into	Russia.[17]17331738:	War	of	the	Polish	Succession.Qianlong	Emperor17351739:	Austro-Russo-Turkish	War.17351799:	The	Qianlong	Emperor	of	China	oversees	a	huge
expansion	in	territory.17381756:	Famine	across	the	Sahel;	half	the	population	of	Timbuktu	dies.[18]17371738:	Hotak	Empire	ends	after	the	siege	of	Kandahar	by	Nader	Shah.1739:	Great	Britain	and	Spain	fight	the	War	of	Jenkins'	Ear	in	the	Caribbean.1739:	Nader	Shah	defeats	a	pan-Indian	army	of	300,000	at	the	Battle	of	Karnal.	Taxation	is	stopped
in	Iran	for	three	years.17391740:	Nader	Shah's	Sindh	expedition.1740:	George	Whitefield	brings	the	First	Great	Awakening	to	New	England17401741:	Famine	in	Ireland	kills	20	percent	of	the	population.17411743:	Iran	invades	Uzbekistan,	Khwarazm,	Dagestan,	and	Oman.17411751:	Maratha	invasions	of	Bengal.17401748:	War	of	the	Austrian
Succession.1742:	Marvel's	Mill,	the	first	water-powered	cotton	mill,	begins	operation	in	England.[19]1742:	Anders	Celsius	proposes	an	inverted	form	of	the	centigrade	temperature,	which	is	later	renamed	Celsius	in	his	honor.1742:	Premiere	of	George	Frideric	Handel's	Messiah.17431746:	Another	Ottoman-Persian	War	involves	375,000	men	but
ultimately	ends	in	a	stalemate.The	extinction	of	the	Scottish	clan	system	came	with	the	defeat	of	the	clansmen	at	the	Battle	of	Culloden	in	1746.[20]1744:	The	First	Saudi	State	is	founded	by	Mohammed	Ibn	Saud.[21]1744:	Battle	of	Toulon	is	fought	off	the	coast	of	France.17441748:	The	First	Carnatic	War	is	fought	between	the	British,	the	French,	the
Marathas,	and	Mysore	in	India.1745:	Second	Jacobite	rising	is	begun	by	Charles	Edward	Stuart	in	Scotland.1747:	The	Durrani	Empire	is	founded	by	Ahmad	Shah	Durrani.1748:	The	Treaty	of	Aix-La-Chapelle	ends	the	War	of	the	Austrian	Succession	and	First	Carnatic	War.17481754:	The	Second	Carnatic	War	is	fought	between	the	British,	the	French,
the	Marathas,	and	Mysore	in	India.1750:	Peak	of	the	Little	Ice	Age.Main	articles:	1750s,	1760s,	1770s,	1780s,	1790s,	and	1800s1752:	The	British	Empire	adopts	the	Gregorian	Calendar,	skipping	11	days	from	3	September	to	13	September.	On	the	calendar,	2	September	is	followed	directly	by	14	September.1754:	The	Treaty	of	Pondicherry	ends	the
Second	Carnatic	War	and	recognizes	Muhammed	Ali	Khan	Wallajah	as	Nawab	of	the	Carnatic.1754:	King's	College	is	founded	by	a	royal	charter	of	George	II	of	Great	Britain.[22]17541763:	The	French	and	Indian	War,	the	North	American	chapter	of	the	Seven	Years'	War,	is	fought	in	colonial	North	America,	mostly	by	the	French	and	their	allies
against	the	English	and	their	allies.1755:	The	great	Lisbon	earthquake	destroys	most	of	Portugal's	capital	and	kills	up	to	100,000.1755:	The	Dzungar	genocide	depopulates	much	of	northern	Xinjiang,	allowing	for	Han,	Uyghur,	Khalkha	Mongol,	and	Manchu	colonization.17551763:	The	Great	Upheaval	forces	transfer	of	the	French	Acadian	population
from	Nova	Scotia	and	New	Brunswick.17561763:	The	Seven	Years'	War	is	fought	among	European	powers	in	various	theaters	around	the	world.17561763:	The	Third	Carnatic	War	is	fought	between	the	British,	the	French,	and	Mysore	in	India.1757:	British	conquest	of	Bengal.Catherine	the	Great,	Empress	of	Russia.1760:	George	III	becomes	King	of
Britain.1761:	Maratha	Empire	defeated	at	Battle	of	Panipat.17621796:	Reign	of	Catherine	the	Great	of	Russia.1763:	The	Treaty	of	Paris	ends	the	Seven	Years'	War	and	Third	Carnatic	War.1764:	Dahomey	and	the	Oyo	Empire	defeat	the	Ashanti	army	at	the	Battle	of	Atakpam.1764:	The	Mughals	are	defeated	at	the	Battle	of	Buxar.1765:	The	Stamp	Act
is	introduced	into	the	American	colonies	by	the	British	Parliament.17651767:	The	Burmese	invade	Thailand	and	utterly	destroy	Attuthaya.17651769:	Burma	under	Hsinbyushin	repels	four	invasions	from	Qing	China,	securing	hegemony	over	the	Shan	states.1766:	Christian	VII	becomes	king	of	Denmark.	He	was	king	of	Denmark	to	1808.17661799:
Anglo-Mysore	Wars.1767:	Taksin	expels	Burmese	invaders	and	reunites	Thailand	under	an	authoritarian	regime.17681772:	War	of	the	Bar	Confederation.17681774:	Russo-Turkish	War.1769:	Spanish	missionaries	establish	the	first	of	21	missions	in	California.17691770:	James	Cook	explores	and	maps	New	Zealand	and	Australia.17691773:	The	Bengal
famine	of	1770	kills	one-third	of	the	Bengal	population.1769:	The	French	East	India	Company	dissolves,	only	to	be	revived	in	1785.1769:	French	expeditions	capture	clove	plants	in	Ambon,	ending	the	Dutch	East	India	Company's	(VOC)	monopoly	of	the	plant.[23]17701771:	Famine	in	Czech	lands	kills	hundreds	of	thousands.1771:	The	Plague	Riot	in
Moscow.1771:	The	Kalmyk	Khanate	dissolves	as	the	territory	becomes	colonized	by	Russians.	More	than	a	hundred	thousand	Kalmyks	migrate	back	to	Qing	Dzungaria.1772:	Gustav	III	of	Sweden	stages	a	coup	d'tat,	becoming	almost	an	absolute	monarch.Encyclopdie,	ou	dictionnaire	raisonn	des	sciences,	des	arts	et	des	mtiers17721779:	Maratha
Empire	fights	Britain	and	Raghunathrao's	forces	during	the	First	Anglo-Maratha	War.17721795:	The	Partitions	of	Poland	end	the	PolishLithuanian	Commonwealth	and	erase	Poland	from	the	map	for	123	years.17731775:	Pugachev's	Rebellion,	the	largest	peasant	revolt	in	Russian	history.1773:	East	India	Company	starts	operations	in	Bengal	to
smuggle	opium	into	China.1775:	Russia	imposes	a	reduction	in	autonomy	on	the	Zaporizhian	Cossacks	of	Ukraine.17751782:	First	Anglo-Maratha	War.17751783:	American	Revolutionary	War.1776:	Several	kongsi	republics	are	founded	by	Chinese	settlers	in	the	island	of	Borneo.	They	are	some	of	the	first	democracies	in	Asia.17761777:	A	Spanish-
Portuguese	War	occurs	over	land	in	the	South	American	frontiers.1776:	Illuminati	founded	by	Adam	Weishaupt.1776:	The	United	States	Declaration	of	Independence	is	adopted	by	the	Second	Continental	Congress	in	Philadelphia.1776:	Adam	Smith	publishes	The	Wealth	of	Nations.1778:	James	Cook	becomes	the	first	European	to	land	on	the	Hawaiian
Islands.1778:	Franco-American	alliance	signed.1778:	Spain	acquires	its	first	permanent	holding	in	Africa	from	the	Portuguese,	which	is	administered	by	the	newly-established	La	Plata	Viceroyalty.1778:	Vietnam	is	reunified	for	the	first	time	in	200	years	by	the	Tay	Son	brothers.	The	Ty	Sn	dynasty	has	been	established,	terminating	the	L
dynasty.17791879:	Xhosa	Wars	between	British	and	Boer	settlers	and	the	Xhosas	in	the	South	African	Republic.17791783:	Britain	loses	several	islands	and	colonial	outposts	all	over	the	world	to	the	combined	Franco-Spanish	navy.1779:	Iran	enters	yet	another	period	of	conflict	and	civil	war	after	the	prosperous	reign	of	Karim	Khan	Zand.1780:
Outbreak	of	the	indigenous	rebellion	against	Spanish	colonization	led	by	Tpac	Amaru	II	in	Peru.1781:	The	city	of	Los	Angeles	is	founded	by	Spanish	settlers.George	Washington17811785:	Serfdom	is	abolished	in	the	Austrian	monarchy	(first	step;	second	step	in	1848).1782:	The	Thonburi	Kingdom	of	Thailand	is	dissolved	after	a	palace	coup.1783:	The
Treaty	of	Paris	formally	ends	the	American	Revolutionary	War.1783:	Russian	annexation	of	Crimea.17851791:	Imam	Sheikh	Mansur,	a	Chechen	warrior	and	Muslim	mystic,	leads	a	coalition	of	Muslim	Caucasian	tribes	from	throughout	the	Caucasus	in	a	holy	war	against	Russian	settlers	and	military	bases	in	the	Caucasus,	as	well	as	against	local
traditionalists,	who	followed	the	traditional	customs	and	common	law	(Adat)	rather	than	the	theocratic	Sharia.[24]17851795:	The	Northwest	Indian	War	is	fought	between	the	United	States	and	Native	Americans.17851787:	The	MarathaMysore	Wars	concludes	with	an	exchange	of	territories	in	the	Deccan.17861787:	Wolfgang	Amadeus	Mozart
premieres	The	Marriage	of	Figaro	and	Don	Giovanni.1787:	The	Tuareg	occupy	Timbuktu	until	the	19th	century.17871792:	Russo-Turkish	War.1788:	First	Fleet	arrives	in	Australia17881790:	Russo-Swedish	War	(17881790).1788:	Dutch	Geert	Adriaans	Boomgaard	(17881899)	would	become	the	first	generally	accepted	validated	case	of	a
supercentenarian	on	record.[25][26]Declaration	of	the	Rights	of	Man	and	of	the	Citizen17881789:	A	Qing	attempt	to	reinstall	an	exiled	Vietnamese	king	in	northern	Vietnam	ends	in	disaster.1789:	George	Washington	is	elected	the	first	President	of	the	United	States;	he	serves	until	1797.1789:	Quang	Trung	defeats	the	Qing	army.17891799:	French
Revolution.1789:	The	Lige	Revolution.1789:	The	Brabant	Revolution.1789:	The	Inconfidncia	Mineira,	an	unsuccessful	separatist	movement	in	central	Brazil	led	by	Tiradentes1791:	Suppression	of	the	Lige	Revolution	by	Austrian	forces	and	re-establishment	of	the	Prince-Bishopric	of	Lige.17911795:	George	Vancouver	explores	the	world	during	the
Vancouver	Expedition.17911804:	The	Haitian	Revolution.1791:	Mozart	premieres	The	Magic	Flute.17921802:	The	French	Revolutionary	Wars	lead	into	the	Napoleonic	Wars,	which	last	from	18031815.1792:	The	New	York	Stock	&	Exchange	Board	is	founded.1792:	PolishRussian	War	of	1792.1792:	Margaret	Ann	Neve	(17921903)	would	become	the
first	recorded	female	supercentenarian	to	reach	the	age	of	110.[27][28]1793:	Upper	Canada	bans	slavery.1793:	The	largest	yellow	fever	epidemic	in	American	history	kills	as	many	as	5,000	people	in	Philadelphia,	roughly	10%	of	the	population.[29]17931796:	Revolt	in	the	Vende	against	the	French	Republic	at	the	time	of	the	Revolution.17941816:	The
Hawkesbury	and	Nepean	Wars,	which	were	a	series	of	incidents	between	settlers	and	New	South	Wales	Corps	and	the	Aboriginal	Australian	clans	of	the	Hawkesbury	river	in	Sydney,	Australia.1795:	The	Marseillaise	is	officially	adopted	as	the	French	national	anthem.Napoleon	at	the	Bridge	of	the	Arcole1795:	The	Battle	of	Nuuanu	in	the	final	days	of
King	Kamehameha	I's	wars	to	unify	the	Hawaiian	Islands.17951796:	Iran	invades	and	devastates	Georgia,	prompting	Russia	to	intervene	and	march	on	Tehran.1796:	Edward	Jenner	administers	the	first	smallpox	vaccination;	smallpox	killed	an	estimated	400,000	Europeans	each	year	during	the	18th	century,	including	five	reigning	monarchs.[30]1796:
War	of	the	First	Coalition:	The	Battle	of	Montenotte	marks	Napoleon	Bonaparte's	first	victory	as	an	army	commander.1796:	The	British	eject	the	Dutch	from	Ceylon	and	South	Africa.17961804:	The	White	Lotus	Rebellion	against	the	Manchu	dynasty	in	China.1797:	John	Adams	is	elected	the	second	President	of	the	United	States;	he	serves	until
1801.1798:	The	Irish	Rebellion	fails	to	overthrow	British	rule	in	Ireland.17981800:	The	Quasi-War	is	fought	between	the	United	States	and	France.1799:	Dutch	East	India	Company	is	dissolved.1799:	Austro-Russian	forces	under	Alexander	Suvorov	liberates	much	of	Italy	and	Switzerland	from	French	occupation.1799:	Coup	of	18	Brumaire	-	Napoleon's
coup	d'etat	brings	the	end	of	the	French	Revolution.1799:	Death	of	the	Qianlong	Emperor	after	60	years	of	rule	over	China.	His	favorite	official,	Heshen,	is	ordered	to	commit	suicide.1800:	On	1	January,	the	bankrupt	VOC	is	formally	dissolved	and	the	nationalized	Dutch	East	Indies	are	established.[31]Main	articles:	Timeline	of	historic	inventions	18th
century,	and	Timeline	of	scientific	discoveries	18th	centuryThe	spinning	jenny1709:	The	first	piano	was	built	by	Bartolomeo	Cristofori1711:	Tuning	fork	was	invented	by	John	Shore1712:	Steam	engine	invented	by	Thomas	Newcomen1714:	Mercury	thermometer	by	Daniel	Gabriel	Fahrenheit1717:	Diving	bell	was	successfully	tested	by	Edmond	Halley,
sustainable	to	a	depth	of	55ftc.	1730:	Octant	navigational	tool	was	developed	by	John	Hadley	in	England,	and	Thomas	Godfrey	in	America1733:	Flying	shuttle	invented	by	John	Kay1736:	Europeans	encountered	rubber	the	discovery	was	made	by	Charles	Marie	de	La	Condamine	while	on	expedition	in	South	America.	It	was	named	in	1770	by	Joseph
Priestleyc.	1740:	Modern	steel	was	developed	by	Benjamin	Huntsman1741:	Vitus	Bering	discovers	Alaska1745:	Leyden	jar	invented	by	Ewald	Georg	von	Kleist	was	the	first	electrical	capacitor1751:	Jacques	de	Vaucanson	perfects	the	first	precision	lathe1752:	Lightning	rod	invented	by	Benjamin	Franklin1753:	The	first	clock	to	be	built	in	the	New
World	(North	America)	was	invented	by	Benjamin	Banneker.1755:	The	tallest	wooden	Bodhisattva	statue	in	the	world	is	erected	at	Puning	Temple,	Chengde,	China.1764:	Spinning	jenny	created	by	James	Hargreaves	brought	on	the	Industrial	Revolution1765:	James	Watt	enhances	Newcomen's	steam	engine,	allowing	new	steel	technologies1761:	The
problem	of	longitude	was	finally	resolved	by	the	fourth	chronometer	of	John	Harrison1763:	Thomas	Bayes	publishes	first	version	of	Bayes'	theorem,	paving	the	way	for	Bayesian	probability17681779:	James	Cook	mapped	the	boundaries	of	the	Pacific	Ocean	and	discovered	many	Pacific	Islands1774:	Joseph	Priestley	discovers	"dephlogisticated	air",
oxygenThe	Chinese	Putuo	Zongcheng	Temple	of	Chengde,	completed	in	1771,	during	the	reign	of	the	Qianlong	Emperor.1775:	Joseph	Priestley's	first	synthesis	of	"phlogisticated	nitrous	air",	nitrous	oxide,	"laughing	gas"1776:	First	improved	steam	engines	installed	by	James	Watt1776:	Steamboat	invented	by	Claude	de	Jouffroy1777:	Circular	saw
invented	by	Samuel	Miller1779:	Photosynthesis	was	first	discovered	by	Jan	Ingenhousz1781:	William	Herschel	announces	discovery	of	Uranus1784:	Bifocals	invented	by	Benjamin	Franklin1784:	Argand	lamp	invented	by	Aim	Argand[32]1785:	Power	loom	invented	by	Edmund	Cartwright1785:	Automatic	flour	mill	invented	by	Oliver	Evans1786:
Threshing	machine	invented	by	Andrew	Meikle1787:	Jacques	Charles	discovers	Charles's	law1789:	Antoine	Lavoisier	discovers	the	law	of	conservation	of	mass,	the	basis	for	chemistry,	and	begins	modern	chemistry1798:	Edward	Jenner	publishes	a	treatise	about	smallpox	vaccination1798:	The	Lithographic	printing	process	invented	by	Alois
Senefelder[33]1799:	Rosetta	Stone	discovered	by	Napoleon's	troopsMain	articles:	18th	century	in	literature	and	18th	century	in	philosophy1703:	The	Love	Suicides	at	Sonezaki	by	Chikamatsu	first	performed17041717:	One	Thousand	and	One	Nights	translated	into	French	by	Antoine	Galland.	The	work	becomes	immensely	popular	throughout
Europe.1704:	A	Tale	of	a	Tub	by	Jonathan	Swift	first	published1712:	The	Rape	of	the	Lock	by	Alexander	Pope	(publication	of	first	version)1719:	Robinson	Crusoe	by	Daniel	Defoe1725:	The	New	Science	by	Giambattista	Vico1726:	Gulliver's	Travels	by	Jonathan	Swift1728:	The	Dunciad	by	Alexander	Pope	(publication	of	first	version)1744:	A	Little	Pretty
Pocket-Book	becomes	one	of	the	first	books	marketed	for	children1748:	Chushingura	(The	Treasury	of	Loyal	Retainers),	popular	Japanese	puppet	play,	composed1748:	Clarissa;	or,	The	History	of	a	Young	Lady	by	Samuel	Richardson1749:	The	History	of	Tom	Jones,	a	Foundling	by	Henry	Fielding1751:	Elegy	Written	in	a	Country	Churchyard	by	Thomas
Gray	published17511785:	The	French	Encyclopdie1755:	A	Dictionary	of	the	English	Language	by	Samuel	Johnson1758:	Arithmetika	Horvatzka	by	Mihalj	ilobod	Boli1759:	Candide	by	Voltaire1759:	The	Theory	of	Moral	Sentiments	by	Adam	Smith17591767:	Tristram	Shandy	by	Laurence	Sterne1762:	Emile:	or,	On	Education	by	Jean-Jacques
Rousseau1762:	The	Social	Contract,	Or	Principles	of	Political	Right	by	Jean-Jacques	Rousseau1774:	The	Sorrows	of	Young	Werther	by	Goethe	first	published1776:	Ugetsu	Monogatari	(Tales	of	Moonlight	and	Rain)	by	Ueda	Akinari1776:	The	Wealth	of	Nations,	foundation	of	the	modern	theory	of	economy,	was	published	by	Adam	Smith17761789:	The
History	of	the	Decline	and	Fall	of	the	Roman	Empire	was	published	by	Edward	Gibbon1779:	Amazing	Grace	published	by	John	Newton17791782:	Lives	of	the	Most	Eminent	English	Poets	by	Samuel	Johnson1781:	Critique	of	Pure	Reason	by	Immanuel	Kant	(publication	of	first	edition)1781:	The	Robbers	by	Friedrich	Schiller	first	published1782:	Les
Liaisons	dangereuses	by	Pierre	Choderlos	de	Laclos1786:	Poems,	Chiefly	in	the	Scottish	Dialect	by	Robert	Burns17871788:	The	Federalist	Papers	by	Alexander	Hamilton,	James	Madison,	and	John	Jay1788:	Critique	of	Practical	Reason	by	Immanuel	Kant1789:	Songs	of	Innocence	by	William	Blake1789:	The	Interesting	Narrative	of	the	Life	of	Olaudah
Equiano	by	Olaudah	Equiano1790:	Journey	from	St.	Petersburg	to	Moscow	by	Alexander	Radishchev1790:	Reflections	on	the	Revolution	in	France	by	Edmund	Burke1791:	Rights	of	Man	by	Thomas	Paine1792:	A	Vindication	of	the	Rights	of	Woman	by	Mary	Wollstonecraft1794:	Songs	of	Experience	by	William	Blake1798:	Lyrical	Ballads	by	William
Wordsworth	and	Samuel	Taylor	Coleridge1798:	An	Essay	on	the	Principle	of	Population	published	by	Thomas	Malthus(mid18th	century):	The	Dream	of	the	Red	Chamber	(authorship	attributed	to	Cao	Xueqin),	one	of	the	most	famous	Chinese	novels1711:	Rinaldo,	Handel's	first	opera	for	the	London	stage,	premiered1721:	Brandenburg	Concertos	by
J.S.	Bach1723:	The	Four	Seasons,	violin	concertos	by	Antonio	Vivaldi,	composed1724:	St	John	Passion	by	J.S.	Bach1727:	St	Matthew	Passion	composed	by	J.S.	Bach1727:	Zadok	the	Priest	is	composed	by	Handel	for	the	coronation	of	George	II	of	Great	Britain.	It	has	been	performed	at	every	subsequent	British	coronation.1733:	Hippolyte	et	Aricie,	first
opera	by	Jean-Philippe	Rameau1741:	Goldberg	Variations	for	harpsichord	published	by	Bach1742:	Messiah,	oratorio	by	Handel	premiered	in	Dublin1749:	Mass	in	B	minor	by	J.S.	Bach	assembled	in	current	form1751:	The	Art	of	Fugue	by	J.S.	Bach1762:	Orfeo	ed	Euridice,	first	"reform	opera"	by	Gluck,	performed	in	Vienna1786:	The	Marriage	of	Figaro,
opera	by	Mozart1787:	Don	Giovanni,	opera	by	Mozart1788:	Jupiter	Symphony	(Symphony	No.	41)	composed	by	Mozart1791:	The	Magic	Flute,	opera	by	Mozart17911795:	London	symphonies	by	Haydn1798:	The	Pathtique,	piano	sonata	by	Beethoven1798:	The	Creation,	oratorio	by	Haydn	first	performed^	Volkov,	Sergey.	Concise	History	of	Imperial
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|	edit)1883	(links	|	edit)1800s	(decade)	(links	|	edit)1801	(links	|	edit)View	(previous	50	|	next	50)	(20	|	50	|	100	|	250	|	500)Retrieved	from	"	WhatLinksHere/18th_century"	Control	systems	are	used	in	a	wide	range	of	applications	they	are	the	essential	parts	of	many	modern	devices	and	systems.	In	simple	terms,	Control	systems	are	used	to	control	the
behavior	of	devices	or	any	process.	In	this	article,	we	will	be	discussing	the	topic	of	Control	Systems.	We	will	cover	the	basics	of	what	a	Control	System	is,	the	different	classifications	of	Control	Systems,	as	well	as	the	various	types	of	Control	Systems.	We	will	also	explain	the	difference	between	Open-loop	and	Closed-loop	Systems.	Finally,	we	will
conclude	our	article	by	providing	information	on	the	Advantages	and	Disadvantages	of	Control	Systems,	their	Applications,	and	some	frequently	asked	questions.	What	is	a	Control	System?A	Control	system	is	a	system	or	a	set	of	devices	that	manages	command	and	directs	the	behavior	of	other	devices	or	systems.	It	works	on	the	principle	of	the	input-
process-output	cycle.	since	the	output	is	controlled	by	varying	input.	They	are	widely	used	in	electronics,	automation,	and	engineering.	It	is	made	up	of	three	components	mainly:	sensor,	controller,	and	actuator.	Here	the	sensor	senses	physical	characteristics	such	as	pressure,	and	temperature	and	converts	them	into	an	electrical	signal	and	it
generates	an	output	signal	which	is	used	to	control	the	actuator.	Block	diagram	of	Control	SystemExamples	of	Control	SystemsControl	systems	has	various	examples	and	it	is	widely	used	in	day	to	day	applications.	Some	examples	are	listed	below:	Elevators	-	In	order	to	control	or	to	regulate	acceleration	and	braking	mechanisms,	Control	systems	are
used.Smart	Coffee	Machine	-	For	to	control	water	temperature,	coffee	strength,	and	brewing	rate	control	systems	are	used	and	all	these	properties	are	balanced	to	give	desired	flavor.Home	Security	and	Automation	-	For	to	control	and	monitor	wide	aspects	of	home	security	such	as	cameras,	sensors,	motion	detectors.Traffic	light	control	systems	-
When	an	input	processes	through	control	system	the	output	of	three	lights	turned	ON	for	some	particular	duration	of	time.	Here	input	signal	determines	the	output	and	It	works	based	on	timely	basis.Classification	of	Control	SystemsControl	system	are	classified	as	mentioned	below	by	using	suitable	some	parameters:	Control	systems	can	be	classified
based	on	the	type	of	signal	we	used	and	operate	Continuous	signal	-	Control	signals	are	continuous	with	respect	to	time.Discrete	signal	-	Consists	of	more	discrete	signals.Control	System	can	be	classified	on	the	Number	of	input	and	Output	Present	SISO	-	Single	Input	Single	Output	which	consists	of	one	input	and	one	output.	MIMO	-	Multiple	Input
Multiple	Output	which	consists	of	two	or	more	inputs	to	give	outputs.	Control	System	can	be	classified	based	on	the	Feedback	Path	Open	loop	control	system	-	Here	control	action	is	not	dependent	of	desired	output	and	it	requires	human	efforts	to	operate.Closed	loop	control	system	-	Here	control	action	is	dependent	of	output	and	input	is	applied	to
controller	processes	it	to	give	signal.Types	of	Control	SystemsThere	are	basically	two	types	of	control	systems:	Open-loop	control	systemClosed-loop	control	systemOpen-Loop	Control	SystemIn	an	open-loop	controlled	system	a	control	signal	which	is	considered	input	is	sent	to	a	system	(Source),	and	the	system	responds	without	considering	the
output.	The	disadvantage	of	this	system	is	it	doesn't	continuously	monitor	the	system's	behavior.	The	block	diagram	for	this	system	is	represented	below.	Open	Loop	Control	SystemExamples	of	open-loop	controlled	system	are:Washing	machine	-	Here	the	operations	of	soaking,	drying,	rinsing	done	on	a	timely	basis.Bread	toaster	and	Microwave	oven	-
These	machine	run	on	the	basis	of	preset	time	period	(specific	time)	irrespective	of	an	output.	Electric	bulb	-	when	an	electric	supply	is	available,	by	switching	ON	and	OFF	electric	bulb	works	without	the	parameters	such	as	temperature,	intensity	of	the	light.	Closed-Loop	Control	SystemIn	an	Closed-loop	control	system	sensors	used	to	provide	system
performance	and	then	adjust	the	control	input	accordingly.	This	system	is	also	called	feedback	control	system.	well	comparing	to	OLCS	it	continuously	monitor	the	output	and	make	some	changes	based	on	the	difference	between	desired	output	and	actual	output.	Closed	Loop	Control	SystemExamples	of	Closed-loop	control	system	are:Thermostat
heater	-	It	maintains	and	control	the	temperature.Voltage	stabilizer	-	It	measures	the	fluctuations	in	voltage	and	reduces	&	maintains	the	voltage	to	a	desired	level.Human	on	any	action	-	When	any	person	looks	for	any	consequences	and	changes	the	position	based	on	it.	It	is	also	an	example	of	closed-loop	control	system.It	also	contains	home
appliances	such	as	AC,	Refrigerator,	and	in	industry	appliances	too.Difference	Between	Open	Loop	and	Closed	Loop	Control	SystemHere	are	some	of	the	key	differences	between	Open	Loop	and	Closed	Loop	Control	System:	Open	Loop	Control	System	Closed	Loop	Control	System	It	is	economical	and	inaccuracy.	It	is	expensive	and	accurate.	It	does
not	have	an	feedback	path.	It	has	an	feedback	path.	Control	action	is	not	dependent	on	output.	Control	action	is	dependent	on	output.	It	is	designed	easily.	It	is	hard	to	design.	It	is	called	Non	feedback	control	system	It	is	called	Feedback	control	system.	Also	Read:	Difference	between	Open-Loop	Control	System	and	Closed-Loop	Control	System
Features	of	Control	SystemsSome	key	features	of	Control	Systems	are:	Control	sources	should	be	easily	understandable	and	manageable	for	both	clients	and	managers.	If	not	then	the	complicated	devices	may	not	be	properly	functioned.	So	main	thing	is	good	control	system	design	is	needed	for	ease	understandability.Control	systems	should	provide
organizational	needs	to	give	meaningful	results.Control	systems	should	be	adequate	and	appropriate	to	achieve	the	objectives	which	can	suitable	used	for	the	enterprises.	(Objectives	should	be	smart)It	should	be	simple.Control	systems	use	efficient	control	techniques	to	detect	any	sudden	deviations	which	helps	in	achieving	the	desired	results	at
earlier.Control	systems	should	be	flexible	and	forward	looking	towards	future	and	so	on.Embedded	Control	SystemsWe	all	aware	of	Embedded	systems,	It	consists	of	combination	of	hardware	and	software	support	designed	for	specific	purpose	or	an	task	is	called	Embedded	system	on	the	other	hand	a	system	which	is	embedded	into	a	complex	system
to	control	the	activities,	track	the	status,	and	monitor	the	results	with	hardware	and	software	functionalities	is	called	Embedded	control	systems.	Examples	:	Patient	monitoring	in	healthcare	administration,	To	regulate	and	control	vehicles	speed	in	automobile	industries	and	so	on.	Applications	such	as	Automotive	industries,	Defense	systems,	Medical
devices	and	Industrial	processes,	etc.	Advantages	and	Disadvantages	of	Control	SystemsThere	are	some	list	of	Advantages	and	Disadvantages	of	Control	Systems	given	below	:	Advantages	of	Control	SystemsControl	systems	having	the	capability	to	respond	something	faster	than	humans	and	control	systems	are	very	reliable.It	can	automate	various
tasks	by	reducing	the	human	intervention	which	leads	to	increased	productivity	and	decrease	labor	costs.	Control	systems	are	adaptable	in	any	conditions	and	in	any	requirements	and	they	can	be	reprogrammed	to	accommodate	different	operating	functions.Many	control	systems	are	controlled	and	monitored	remotely	which	is	valuable	in
applications	like	space	science	and	remote	infrastructure.They	are	used	to	optimize	complex	processes	and	find	the	best	operations	to	achieve	the	goal	such	as	increased	throughput.Disadvantages	of	Control	SystemsDesigning	and	implementation	of	control	systems	are	more	expensive.They	need	regular	maintenance	and	updates	for	their	functions	in
any	operations.They	highly	depend	on	electricity	which	means	they	need	continuous	power	supply	and	in	case	of	power	failure	can	disrupt	any	operation.They	are	very	sensitive	to	environmental	constraints	such	as	light,	temperature,	and	pressure.Control	systems	need	high	specialized	knowledge	which	is	complex	to	operate	and	handle.Applications
of	Control	SystemsSome	Applications	of	Control	System	are:	Medical	Equipment	-	It	is	used	to	control	various	types	of	medical	machines	such	as	dialysis	machine,	X-ray	machines.Farming	and	Agriculture	-	Control	systems	are	used	to	automate	and	optimize	various	types	of	tasks	in	agricultural	processes	such	as	crop	harvesting,	fertilization
etc.Robotics	-	Here	the	control	systems	mainly	used	to	control	and	automate	the	movements	of	robots	for	any	operations.Power	and	Energy	Systems	-	It	optimizes	power	generation,	consumption	and	distribution	improving	the	operational	efficiency	of	power	plants.Environmental	Control	-	HVAC	systems	used	to	regulate	physical	or	chemical
characteristics.Transportation	-	Control	systems	control	various	aspects	of	transportation	such	as	traffic	control	systems,	air-traffic	controller,	etc.Industrial	Automation	-	They	optimize	production	processes	in	mills,	factories,	and	other	manufacturing	industries.IoT	and	Home	automation	-	IoT	and	home	automation	used	to	control	and	automate
various	systems	in	home	or	building	such	as	air	conditioning,	heating,	and	security.ConclusionWell!	Control	systems	as	we	today	have	various	applications	and	uses.	In	industries	Control	systems	are	used	for	production	support	and	machine	functioning.	we	can	use	different	types	of	control	systems	based	on	different	purposes	and	individual	needs	to
satisfy	the	requirements.	The	scope	of	control	systems	has	wide	roots	from	home	appliances	to	industries.	In	this	article	we	have	covered	basics	of	control	system	and	its	types,	pros	and	cons,	features	in	detail.	Control	System	Tutorial	What	is	Control	System?	Definition,	Types,	and	Examples	Types	of	Control	Systems	Components	of	Control	Systems
Classification	of	Control	Systems	Uses	of	Control	System	Advantages	and	Disadvantages	of	Control	Systems	Open	Loop	Control	System	Closed-Loop	Control	System	Linear	and	Non-Linear	Control	System	Time-Variant	and	Invariant	Control	System	Continuous	Time	and	Discrete	Time	Control	Systems	SISO	and	MIMO	Control	Systems	Difference
between	Feedback	and	Feed	Forward	control	systems	Difference	between	Open-Loop	Control	System	and	Closed-Loop	Control	System	Block	Diagram	Algebra	Block	Diagram	Reduction	-	Control	System	Block	Diagram	Reduction	Rules	Basic	Elements	of	Signal	Flow	Graph	Conversion	of	Block	Diagrams	into	Signal	Flow	Graphs	Mason's	Gain	Formula
in	Control	System	Standard	Test	Signals	Unit	Step	Signal	in	Control	System	Unit	Ramp	Signal	Steady	State	Errors	for	Unity	Feedback	Systems	Compensators	Lag	Compensator	Lead	Compensator	in	control	system	As	per	IEC	62443,	Industrial	Automation	and	Control	Systems	(IACS)	refers	to	the	collection	of	personnel,	hardware,	and	software	that
can	affect	or	influence	the	safe,	secure,	and	reliable	operation	of	an	industrial	process.	Most	IACS	can	be	remotely	operated	or	monitored,	but	the	risk	and	challenges	in	enabling	remote	actions	can	vary	according	to	the	type	of	system	and	its	function.	The	following	types	of	IACS	are	considered	in	this	recommended	practice.	Basic	Process	Control
System	(as	per	the	definition	in	IEC	61511-1:	a	system	which	responds	to	input	signals	from	the	process,	its	associated	equipment,	other	programmable	systems	and/or	operators	and	generates	output	signals	causing	the	process	and	its	associated	equipment	to	operate	in	the	desired	manner	but	which	does	not	perform	any	SIF.).	Basic	ProcessControl
System(BPCS)is	a	system	which	handles	process	control	and	monitoring	for	the	facility.	It	will	take	inputs	from	sensor	and	process	instruments	and	provideoutputbased	on	control	functions	in	accordance	with	approved	design	control	strategy.	Typically,	Basic	ProcessControl	System(BPCS)	performs	the	following	functions:	Control	the	process	within
pre-set	operating	condition,	optimize	plant	operation	to	produce	a	good	quality	product	and	attempt	to	keep	all	process	variables	within	its	safety	limit.Provide	operator	interface	for	monitoring	and	control	via	operatorconsole(Human	Machine	Interface)Provide	alarm/event	logging	and	trending	facilitiesGenerate	production	data	reports	Basic
ProcessControl	System(BPCS)	is	also	considered	as	one	of	safety	layer	precedingSafety	Instrumented	System	(SIS)within	a	facilities.	Safety	Instrumented	System,	as	per	the	definition	in	IEC	61511-1:	an	instrumented	system	used	to	implement	one	or	more	SIFs.	A	safety	instrumented	system	(SIS)	consists	of	an	engineered	set	of	hardware	and
software	controls	which	are	especially	used	on	critical	process	systems.	A	SIS	is	engineered	to	perform	specific	control	functions	to	failsafe	or	maintain	safe	operation	of	a	process	when	unacceptable	or	dangerous	conditions	occur.	Safety	Instrumented	Systems	must	be	independent	from	all	othercontrol	systemsthat	control	the	same	equipment	in
order	to	ensure	SIS	functionality	is	not	compromised.	SIS	is	composed	of	the	same	types	of	control	elements	(includingsensors,logic	solvers,actuatorsand	other	control	equipment)	as	a	BasicProcess	ControlSystem	(BPCS).	However,	all	of	the	control	elements	in	an	SIS	are	dedicated	solely	to	the	proper	functioning	of	the	SIS.	The	specific	control
functions	performed	by	an	SIS	are	calledSafety	Instrumented	Functions(SIF).	They	are	implemented	as	part	of	an	overallrisk	reductionstrategy	which	is	intended	to	eliminate	the	likelihood	of	a	previously	identified	SH&E	event	that	could	range	from	minor	equipment	damage	up	to	an	event	involving	an	uncontrolled	catastrophic	release	of	energy
and/or	materials.	The	safe	state	must	be	achieved	in	a	timely	manner	or	within	the	process	safety	time.	The	correct	operation	of	an	SIS	requires	a	series	of	equipment	to	function	properly.	It	must	have	sensors	capable	of	detecting	abnormal	operating	conditions,	such	as	high	flow,	low	level,	or	incorrect	valve	positioning.	A	logic	solver	is	required	to
receive	the	sensor	input	signal(s),	make	appropriate	decisions	based	on	the	nature	of	the	signal(s),	and	change	its	outputs	according	to	user-defined	logic.	The	logic	solver	may	use	electrical,	electronic	or	programmable	electronic	equipment,	such	as	relays,	trip	amplifiers,	or	programmable	logic	controllers.	Next,	the	change	of	the	logic	solver
output(s)	results	in	the	final	element(s)	taking	action	on	the	process	(e.g.	closing	a	valve)	to	bring	it	to	a	safe	state.	Support	systems,	such	as	power,	instrument	air,	and	communications,	are	generally	required	for	SIS	operation.	The	support	systems	should	be	designed	to	provide	the	required	integrity	and	reliability.	Safety	instrumented	systems	are
most	often	used	in	the	process	(e.g.,	oil	&	gas,	refineries,	chemical,	nuclear)	facilities	to	provide	protection	such	as:	High	fuel	gas	pressure	initiates	action	to	close	the	main	fuel	gas	valve.High	reactor	temperature	initiates	action	to	open	the	cooling	media	valve.High	distillation	column	pressure	initiates	action	to	open	a	pressure	vent	valve.	SIS
Articles:	Normally,	this	packaged	equipment	(for	example	for	a	compressor,	generator,	and	pump)	have	their	own	instrumentation	with	control	and	safety	functions	implemented	in	a	UCP.	These	packages	are	usually	interfaced	with	the	BPCS	and/or	SIS,	e.g.,	for	system	startup,	shutdown,	and	equipment	status	signals	to	the	Operator.	Monitoring
systems	(which	are	connected	to	BPCS,	SIS,	or	package,	such	as	vibration	monitoring)	are	considered	part	of	the	packaged	system.	These	are	independent	systems.	They	can	be	used	for	the	sole	purpose	of	monitoring	devices	and	assets	(e.g.,	sensor	status	monitoring,	corrosion	monitoring,	structure	monitoring,	etc.)	but	have	no	control	or	safety
function	and	normally	dont	need	to	be	monitored	by	the	operator	in	the	control	room.	These	systems	are	usually	made	of	sensor	with	data	acquisition	server,	or	sensors	only.	They	are	not	normally	interfaced	with	BPCS/SIS	or	packaged	system	and	cannot	be	used	to	control	or	operate	the	physical	process	or	equipment.	This	topic	covers	the	use	of
remote	functions	from	a	distant	remote	location,	away	from	the	production	site,	in	premises	that	are	in	a	safe	area	(e.g.,	the	Operators	administrative	building	or	more	generally	from	any	site	including	premises	of	a	vendor	providing	support).	Typically,	the	remote	functions	are	performed	tens	or	hundreds	of	kilometers	from	the	production	site.
Implementing	remote	functions	creates	additional	risks	including	organizational	and	security	risks.	The	scope	addressed	in	terms	of	remote	location	is:	Remote	control	room	refers	to	a	control	room	located	outside	the	production	site	boundary	and	in	a	safe	zone.	This	may	be	far	away	from	the	actual	production	site	but	is	within	the	premises	managed
by	the	Operator.	The	primary	purpose	is	to	remotely	control	and	operate	the	production	site,	but	it	may	also	include	dedicated	remote	engineering	or	maintenance	rooms.	As	these	connections	allow	interaction	with	the	production	process	or	equipment,	physical	access	controls	would	be	strictly	enforced.	Remote	collaborative	center	refers	to	an	open
office-based	environment	where	personnel	from	multiple	disciplines	collaborate	to	manage	the	performance	of	one	or	more	sites.	These	rooms	typically	host	collaboration,	monitoring,	visualization,	and	analytical	functions.	They	are	similar	to	remote	control	rooms	in	terms	of	geographic	location,	but	may	sometimes	be	distributed	over	one	or	more
locations	(i.e.,	multiple	interconnected	collaborative	centers).	Collaborative	centers	sometimes	have	fewer	access	controls	than	a	control	room	however	this	depends	on	operational	or	security	risks.	This	refers	to	any	remote	location	belonging	to	a	vendor	(or	subcontractor).	This	location	is	usually	located	on	private	premises	managed	by	the	vendor	or
contractor.	Contracts	may	define	physical	access	and	security	restrictions	at	the	vendor	premises.	Connection	to	these	premises	usually	involves	communications	links	via	public	networks.	This	refers	to	any	external	location,	in	a	private	or	public	area	(e.g.,	a	home,	hotel,	or	airport).	The	scope	addressed	in	term	of	remote	functions	is:	remote	control
refers	to	remote	actions	such	as	control	commands	(adjusting	plant	or	equipment	operational	parameters,	setpoint	changes,	alarm	acknowledgment,	manual	start/stop	commands,	etc.),	setpoint	changes	and	operations	monitoring	on	detailed	graphical	displays	(e.g.,	process	conditions,	equipment	status,	alarms,	errors).	If	the	regulatory	requirements
of	the	country	where	the	IACS	is	located	and	if	operating	and	safety	philosophy	and	policies	allow,	safety	functions	can	also	be	performed	from	the	remote	control	room	(such	as	executing	manual	shutdowns,	operating	critical	action	panels,	etc.).	Remote	control	requires	read	and	write	access	to	the	system	to	enable	operator	interaction	with	the
process	and	equipment	on	the	production	site.	Remote	engineering	refers	to	the	modification	of	system	functionality.	Examples	include	system	or	device	configuration,	modification	of	design	intent,	changes	to	alarms,	software	updates,	etc.	It	can	also	include	downloading	to	or	uploading	data	or	files	to/from	the	system.	It	requires	remote	read/write
engineering	privileged	access	to	the	system,	which	is	generally	a	higher-level	than	Operator	access.	Local	site	policies	and	procedures	such	as	work-permitting	and	management	of	change	remain	applicable	and	can	require	enhancement	to	manage	remote	functions.	Due	to	the	criticality	of	SIS,	remote	engineering	of	SIS	should	be	subject	to	special
attention	and	may	be	prohibited	by	company	policies.	Remote	maintenance	Remote	maintenance	refers	to	administering	routine	maintenance	activities	remotely.	Examples	of	such	activities	include	device	monitoring,	diagnostic	analysis	of	automation	systems	(controllers,	I/O,	communication	cards,	network	components	as	well	as	field	input/output
loops,	power	supply	modules,	etc),	reviewing	compliance	status	of	control	loops	against	maintenance	plan,	routine	patch	and	antivirus	updates	and	system	backups.	It	can	require	remote	read	access	that	allows	detailed	interrogation	of	systems	and	potentially	write	access	to	remedy	problems	or	to	apply	updates.	The	access	level	is	restricted	to	that
required	for	system	maintenance	activities.	Remote	monitoring	refers	to	monitoring	and	diagnostics	of	production,	operations	and	equipment	conditions	remotely	using	data	generated	and	exported	from	the	production	site	outside	the	control	room.	It	also	includes	remote	security	monitoring	using	systems	and	network	logs.	It	requires	appropriate
data	needs	to	be	available	at	the	remote	location.	The	range	of	remote	functions	can	vary	from	full	operation	of	the	site	to	specific	and	ad-hoc	remote	support.	These	needs	are	to	be	defined	in	the	operating	philosophy	of	the	process	and	will	have	an	impact	on	the	architecture	design	and	selection	of	technology.	Source:	International	Association	of	Oil
&	Gas	Producers	Acknowledgments:	IOGP	Instrumentation	and	Automation	Standards	Subcommittee	(IASSC)	Remote	Operating	Centres	Task	Force.	If	you	liked	this	article,	then	please	subscribe	to	our	YouTube	Channel	for	PLC	and	SCADA	video	tutorials.	You	can	also	follow	us	on	Facebook	and	Twitter	to	receive	daily	updates.	Read	Next:	Share
copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and
indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or
technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for
your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	A	control	system	can	be	described	as	a	system	that	can	control	the	output	quantity.	Basically,	it	is	a	device	or	a	set	of	the	device	which	can	manage,	command,	and	regulate	the	operation	of	the	other	device	or	a	system	that	uses
control	loops.	So	this	system	can	control	and	regulate	the	operation	of	another	system.	A	system	consists	of	different	elements	and	devices	that	are	interconnected	to	do	a	process.	The	control	system	is	formed	by	the	component	interconnection	and	thus	a	system	configuration	is	achieved	and	it	will	control	the	system.	The	major	components	of	a
control	system	are	actuators,	sensors,	reference	input,	and	the	system.	The	system	is	the	process	or	plant	which	needs	to	be	controlled	and	the	actuator	would	convert	the	control	signal	to	a	power	signal.	The	sensor	would	measure	the	system	output	and	the	reference	input	represents	the	required	output.	What	is	the	need	for	an	automatic	control
system?	A	control	system	is	needed	to	maintain	a	process	at	the	required	operating	conditions	safely	and	effectively.	The	control	system	is	capable	to	maintain	product	quality.	We	would	be	able	to	get	high-value	products	and	also	increase	yield	with	the	help	of	a	control	system.	It	can	meet	environmental	safety	regulations	such	as	it	can	reduce
pollution	and	also	can	ensure	safety.	With	the	help	of	automatic	control	systems,	repeated	works	can	be	done	really	easily	in	many	industrial	processes.	What	is	a	set	point	change	and	disturbance	change?	Set	point	change	:	This	is	the	predetermined	value	for	the	control	variable,	so	if	there	is	a	change	in	the	set	point	then,	certain	adjustments	would
be	done	in	order	to	achieve	the	new	operating	conditions.	Disturbance	change:	This	is	the	change	in	the	process	because	of	a	disturbance,	so	the	control	system	must	be	capable	to	return	the	controlled	variable	to	the	set	point.	What	are	the	hardwares	of	a	control	system?	Sensor:	The	sensor	would	measure	the	system	variable,	in	the	automatic
control	this	would	act	as	a	signal	source	Controller:	The	controller	would	do	the	comparison	and	the	computation	process	Control	element	:	It	is	the	equipment	to	do	the	control	action	in	a	process,	the	control	element	would	receive	signals	from	the	controller	and	according	to	that,	it	will	perform	certain	actions.	In	most	cases,	the	control	element
would	be	the	control	valve	What	are	the	functions	of	a	control	system?	The	control	system	must	be	capable	to	do	the	measurement,	and	it	compares	the	measured	value	to	the	required	value.	The	control	system	should	be	able	to	compute	the	difference	between	the	required	value	and	the	measured	value.	So	while	comparing	the	measured	valve	and
the	desired	value,	if	the	measured	value	is	not	close	to	the	desired	value	then	correction	must	be	done	and	all	these	are	the	major	functions	of	a	control	system.	What	are	the	requirements	of	a	control	system?	The	control	system	should	be	accurate	It	must	be	really	sensitive	It	should	not	be	sensitive	to	external	noise	but	it	must	be	sensitive	to	the
input	commands	It	must	be	stable	It	should	have	a	good	frequency	response	The	control	system	must	operate	very	quickly	Why	automatic	control	system	or	what	is	the	purpose	of	an	automatic	control	system?	Productivity	can	be	increased	Quality	can	be	increased	Energy	optimization	Comfortable	operation	The	remote	control	can	be	done	The	input
can	be	controlled	The	automatic	control	system	will	use,	for	the	regulation	and	quality	control	of	processes	and	the	environment.	The	control	system	is	used	in	many	industrial	processes,	a	process	is	a	device,	plant,	or	system	which	is	under	control.	The	process	control	is	done	by	a	control	system,	the	control	system	would	convert	the	variable	to	the
required	variable.	There	are	manual	and	automatic	control	systems	if	a	human	operator	is	required	to	give	input	throughout	the	process	then	it	is	manual	control.	In	an	automatic	control	system,	there	will	be	a	controller	which	can	replace	the	human	operator	and	this	will	be	very	useful	and	this	controller	is	set	to	control	the	process	accurately.	In
most	cases,	the	function	of	the	control	system	is	to	control	the	physical	variables	such	as	temperature,	voltage,	frequency,	flow	rate,	current,	position,	speed,	etc,	and	all	these	are	called	the	controlled	variables.	In	a	manual	control	system	a	machine	will	be	operated	by	a	person	but	in	the	case	of	an	automatic	control	system	machine	will	do	the
operation	automatically.	The	automatic	control	system	has	a	controller	so	it	can	perform	the	operation	on	its	own.	Basically,	the	control	system	is	a	combination	of	elements	and	subsystem	which	needs	to	maintain	a	quantity.	The	control	system	can	maintain	a	process	with	the	help	of	feedback	control,	this	would	help	to	maintain	the	specific	variables
close	to	the	required	values.	So	the	control	system	can	meet	the	requirement	of	the	process	by	adjusting	the	selected	variables	in	the	system.	The	feedback	control	can	make	use	of	an	output	of	the	system	to	influence	the	input	of	the	same	system.	The	automatic	control	system	would	have	electronic	equipment	and	it	uses	current	and	voltage	to
communicate.	Control	will	be	implemented	in	the	sensors,	valves,	and	other	equipment	in	the	process.	What	are	the	disturbance	in	a	control	system?	In	a	control	system,	the	disturbance	is	a	signal	which	would	affect	the	system	output	value.	There	are	two	types	of	disturbance	one	is	an	internal	disturbance	that	is	generated	within	the	system	and	the
other	one	is	external	disturbance	and	which	is	generated	outside	the	system.	What	are	the	different	types	of	control	system?	Open	loop	system	This	is	also	known	as	a	non-feedback	system,	in	this	type	of	control	system	the	control	action	is	not	dependent	on	the	output	of	the	system.	In	this	type	of	control	system,	there	is	no	feedback	and	it	is	really
difficult	to	get	the	required	output	from	this	type	of	system.	These	systems	are	not	capable	to	take	into	account	the	disturbances.	So	it	can	only	make	changes	in	the	output	by	making	changes	in	the	input.	What	are	the	advantages	and	disadvantages	of	an	open	loop	control	system?	Advantages	Simple	construction	Economical	Easy	to	maintain	Stable
Disadvantages	Not	accurate	It	is	no	reliable	Any	change	in	the	output	cannot	be	corrected	automatically	Closed	loop	control	system	In	this	type	of	control	system,	there	is	a	sensor	that	would	measure	the	output	and	it	uses	feedback	of	the	sensed	value	to	influence	the	control	input	variable.	In	this	type	of	control	system,	the	output	would	have	an
effect	on	the	input	quantity	in	a	way	that	it	can	maintain	the	required	output	value.	There	is	no	feedback	for	the	open-loop	control	as	in	closed-loop	control.	So	with	the	help	of	the	feedback	in	a	closed-loop	control	system	is	able	to	correct	the	changes	in	output	that	occur	due	to	the	disturbances.	The	feedback	feature	of	a	closed-loop	system	makes	it
an	automatic	control	system.	In	this	system,	the	output	is	checked	all	the	time	so	that	it	can	be	compared	with	the	desired	input	and	if	it	is	not	close	to	the	desired	input	then	there	would	be	an	error	signal.	So	by	checking	the	error	signal	the	control	elements	in	the	system	will	do	the	required	actions	and	thus	the	required	output	can	be	achieved.
What	are	the	advantages	and	disadvantages	of	a	closed	loop	control	system?	Advantages	High	bandwidth	range	Accurate	This	is	very	accurate	even	in	the	presence	of	non-linearity	Stability	is	increased	by	decreasing	the	sensitivity	The	system	is	not	affected	by	noise	Disadvantages	Costlier	Design	is	complicated	More	maintenance	is	needed	Due	to
the	feedback,	the	gain	is	reduced	Less	stable	What	is	a	feedback	and	feed-forward	control?	The	feedback	control	takes	the	system	output	to	the	controller	and	the	controller	would	compare	this	output	to	the	required	value.	The	feed-forward	control	would	detect	the	disturbances	directly	and	it	would	take	proper	actions	to	remove	the	effect	of	this
disturbance	from	the	output.	What	are	the	advantages	and	disadvantages	of	a	feedback	control?	Advantages	It	would	measure	the	controlled	variable	It	would	take	proper	actions	regardless	of	the	disturbance	source	It	would	decrease	the	sensitivity	of	the	controlled	variable	to	the	disturbances	and	also	to	the	change	in	process	Disadvantages
Corrective	action	will	only	take	place	after	the	disturbance	The	response	is	not	stable	What	are	the	advantages	and	disadvantages	of	a	feed-forward	control?	Advantages	Disturbance	variable	It	would	correct	the	disturbance	before	it	makes	any	changes	in	the	process	Disadvantages	It	is	not	really	sensitive	so	sometimes	it	cant	measure	the
disturbance	There	wont	be	any	corrective	action	for	the	unmeasured	disturbances	What	are	the	advantages	of	the	automatic	control	system?	It	can	reduce	the	consumption	of	energy	Production	labor	will	be	decreased	There	wont	be	any	human	errors	It	can	also	maintain	the	operational	constraints	Protection	of	the	equipment	Smooth	plant	operation
Profitable	What	are	the	applications	of	automatic	control	system?	Automobile	Refrigeration	Air	conditioning	It	is	used	in	transportation	systems	such	as	railways,	planes,	etc.	It	is	used	in	many	process	industries	such	as	chemical,	steel,	power,	flow	rate,	etc,	Coding	Ground	For	Developers	Code,	Edit,	Run	and	Share	Ignite	your	coding	potential	on
Coding	Ground	-	an	immersive	online	platform	for	hands-on	learning,	collaboration,	and	skill	development.	Java	Compiler	Python	Compiler	C++	Compiler	HTML	Editor	Before	the	onset	of	the	industrial	revolution,	industry	owners	had	to	employ	a	batch	of	hardworking	and	competent	workers	to	ensure	that	all	the	products	were	designed	in	an
accurate	and	efficient	way.	However,	the	introduction	of	electric	instruments	and	machines	transformed	the	way	businesses	and	industries[1]	operate.	Everyday	products	and	resources	like	clothes,	books,	furniture,	and	more	were	mass-produced	in	a	short	span	of	time	in	order	to	meet	the	demands	of	the	consumer-centric	society.	In	this	article,	we
will	be	highlighting	the	definition,	advantages,	features,	and	impact	of	automation	systems.	Before	moving	ahead,	let	us	understand	the	fundamental	meaning	of	automation	systems	and	how	they	are	revolutionizing	processes	globally.	In	simple	terms,	an	automation	system	is	a	careful	integration	of	actuators,	controls,	and	sensors	exclusively
designed	to	perform	an	array	of	functions	with	negligible	human	intervention.	Below	we	have	mentioned	some	of	the	many	integral	components	of	automated	systems:	HMI	or	human-machine	interface	Programmable	logic	controllers	Power	distribution	systems	Analog	and	discrete	I/O	Quick	communication	systems	Protection	and	safety	systems
Automated	systems	are	integral	to	modern	industries,	streamlining	processes	and	increasing	efficiency.	These	systems	utilize	advanced	technologies	to	perform	tasks	without	direct	human	intervention.	Automation	refers	to	the	use	of	such	systems	to	execute	various	operations.	There	are	several	types	of	automated	systems,	each	tailored	to	specific
functions	and	industries.	This	type	of	automation	involves	manufacturing	processes,	utilizing	machinery	and	robotics	to	perform	tasks	like	assembly,	packaging,	and	quality	control.	It	enhances	production	speed,	reduces	errors,	and	ensures	consistent	output.	Often	found	in	the	chemical,	petrochemical,	and	food	industries,	this	automation	controls	and
monitors	continuous	processes.	Sensors	and	feedback	mechanisms	adjust	variables	like	temperature	and	pressure,	maintaining	optimal	conditions.	Home	Automation	(Smart	Homes)	These	systems	control	household	functions,	from	lighting	and	climate	to	security	and	entertainment.	Home	automation	enhances	convenience	and	energy	efficiency,
allowing	users	to	manage	their	environments	remotely.	Used	in	administrative	tasks,	office	automation	includes	tools	like	document	management	software,	email	automation,	and	data	entry	processes.	It	enhances	workflow	efficiency	and	reduces	manual	effort.	In	retail,	automated	systems	manage	inventory,	track	sales,	and	even	assist	customers	with
self-checkout	kiosks.	This	streamlines	operations	and	improves	the	customer	experience.	Telecommunication	Network	Automation	This	type	focuses	on	managing	and	optimizing	telecommunication	networks,	ensuring	seamless	connectivity	and	efficient	data	transfer.	In	healthcare,	automation	aids	in	tasks	like	diagnostics,	laboratory	testing,	and	even
surgeries	(robotic-assisted	surgeries).	It	enhances	precision	and	reduces	the	risk	of	human	error.	Banking	and	Finance	Automation	Automation	manages	transactions,	processes,	and	data	analysis	in	the	financial	sector,	leading	to	accurate	record-keeping	and	efficient	customer	service.	Transportation	Automation	Autonomous	vehicles	and	traffic
control	systems	are	examples	of	transportation	automation.	They	aim	to	improve	safety,	reduce	congestion,	and	enhance	overall	mobility.	Automation	technologies	help	with	planting,	harvesting,	and	monitoring	crops.	Drones	and	smart	machinery	contribute	to	increased	agricultural	productivity.	Automation	has	revolutionized	industries,	leading	to
increased	productivity	and	improved	resource	management.	Automated	systems	contribute	to	higher	accuracy,	reduced	costs,	and	safer	work	environments	by	delegating	repetitive	and	complex	tasks	to	machines.	As	technology	advances,	the	scope	and	impact	of	automation	are	expected	to	expand,	reshaping	how	we	live	and	work.	As	researchers	and
expert	professionals	across	the	globe	have	come	up	with	various	digital	and	technological	advancements,	it	has	also	introduced	automation	in	several	fields.	The	primary	principle	of	an	automation	system	is	to	free	industry	workers,	people,	operators	and	administrators	from	performing	repetitive	and	mundane	tasks	that	electric	machines	can	perform
in	a	more	efficient	and	enhanced	manner.	So,	we	have	mentioned	some	of	the	many	benefits	of	automation	systems	that	have	accelerated	the	growth	of	various	sectors	and	industries:	One	of	the	best	features	of	an	automation	system	is	that	it	creates	and	assembles	products	with	efficient	and	streamlined	consistency.	The	frequent	lapses	that	are
caused	by	subjective	judgement	and	human	error	are	avoided,	and	the	overall	operation	functions	on	the	axis	of	thorough	evaluation	and	logic.	In	addition,	since	automation	devices	and	products	offer	detailed	feedback,	the	efficiency	levels	are	much	higher	in	comparison	with	manual	labour.	It	is	imperative	to	keep	in	mind	that	actuators	are	built	to
perform	a	range	of	movements	with	utmost	precision	and	accuracy.	Since	the	characteristics	and	features	of	an	actuator	will	not	change	unless	there	is	an	alteration	in	the	control	variables	or	a	feedback	signal,	an	automation	system	can	optimally	deliver	the	same	outputs	with	no	deviation.	Robotic	or	automated	systems	carry	the	potential	to
decrease	the	production	time	required	by	complex	movements.	Therefore,	a	higher	production	rate	equals	better	profits	and	massive	productions.	Additionally,	the	processing	speed	of	automated	systems	is	much	more	efficient	and	faster	than	humans.	Even	though	onsite	administrators	and	operators	can	process	intricate	information,	computers	and
automation	systems	perform	better	when	breaks	and	human	errors	are	taken	into	account.	Comfortable	and	Protected	Working	Conditions	Several	business	and	industry	owners	opt	for	a	hybrid	way	of	production,	meaning	they	deploy	automated	systems	but	also	leave	tasks	for	human	labour.	In	these	cases,	owners	have	to	ensure	that	the	working
environment	is	completely	safe	for	machines	to	function	in	order	to	eliminate	risks	of	hazardous	situations	like	explosions	and	fire	breakouts.	Smooth	collaboration	and	Tracking	of	Changes	In	the	absence	of	automation	systems,	workers	and	employees	need	to	complete	all	the	tasks,	input	information	and	alert	other	onsite	workers	to	complete	the
essential	duties	in	order	to	close	the	project.	In	contrast,	once	all	the	critical	tasks	are	automated,	they	can	be	completed	effectively	simultaneously	notifying	all	the	group	members	to	prevent	miscommunication.	All	the	employees	working	on	a	project	will	be	able	to	collaborate	in	a	much	better	way	if	they	can	readily	access	a	file	or	a	project	in	the
hour	of	need.	It	provides	the	whole	team	with	a	boost	of	confidence,	knowing	they	are	backed	by	accurate	information	and	the	latest	technology.	Even	though	automation	systems	and	machines	offer	a	range	of	benefits	that	accelerate	the	productivity	rate	of	different	sectors,	they	also	have	some	drawbacks	and	disadvantages	like:	Usually,	all
automated	systems	have	a	high	maintenance	cost.	They	have	difficult	reconfiguration,	which	leads	to	limited	versatility.	Automation	systems	have	a	high	investment	cost,	making	it	a	difficult	purchase	for	small-scale	businesses.	At	Schneider	Electric,	we	believe	in	stepping	ahead	in	the	future	in	a	way	that	enables	growth,	progress,	and	sustainability.
Our	panel	of	expert	professionals	contribute	a	significant	amount	of	time	in	research	to	develop	a	range	of	electric	and	digital	technologies	that	accelerate	the	productivity	levels	of	every	sector	in	society.	Our	customers	around	the	world	continuously	inspire	us	to	find	novel	ways	to	empower	people	to	achieve	more	by	using	limited	resources.	Time
and	again,	we	have	been	honoured	by	prestigious	awards	and	accolades	for	offering	top-notch	connectivity,	productivity,	safety,	and	sustainability.	DCS	Awards	for	Outstanding	Contribution	to	Sustainability	and	Efficiency	in	2021,	CES	2022	Innovation	Awards	for	Sustainability	and	Smart	Home	Leadership,	Fortunes	2022	Worlds	Most	Admired
Companies	list	for	the	fifth	year	in	a	row	are	some	of	the	many	recognitions	that	stand	as	a	testament	to	our	consistent	hard	work	and	diligence.	In	order	to	learn	more	about	our	vision,	services,	and	products,	explore	our	site	today.	Tags:	automation,	Automation	System,	HMI,	PLC,	robotic	systems	
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