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Faa	aircraft	weight	and	balance	requirements.

For	example,	if	your	aircraft	is	too	heavy	and	the	battery	is	under	the	fairing,	move	the	battery	to	the	stern.	To	regain	the	lever	balance¨	you	need	to	add	some	weight	on	the	other	side	of	the	fulcrum	(see	Figure	2).	Center	of	gravity		The	limits	of	gravity		-	the	extreme	forward	and	aft	positions	(measured	in	inches	from	the	data)	within	which	the
aircraft	must	be	operated	in	a	given	weight	to	fly	safely.	Lack	of	appreciation	for	the	effects	of	weight	and	balance	on	aircraft	performance,	especially	in	combination	with	such	performance	factors	such	as	high	density	altitude,	frost	or	ice	on	the	wings,	low	engine	power,	severe	or	uncoordinated	maneuvers	and	emergency	situations,	Ã¨	A	major	factor
in	many	accidents.	The	calculation	of	weight	and	balance	of	weight	and	balance	and	balance	the	best	analogy	Ã¨	a	lever	and	the	fulcrum	(think	teeter-totter).	If	every	pilot	were	to	understand	and	respect	this	fact,	general	aviation	accidents	could	be	reduced	drastically.	Station	-	a	position	along	the	aircraft	fuselage,	usually	measured	in	inches	from
the	data.	If	the	CG	Ã¨	in	favor	of	or	in	front	of	the	stern	limit,	the	lift	should	have	the	authority		A	nose	to	be	recovered	from	a	stall.	You	should	also	strive	for	professionalism		when	you're	planning	flights.	Proper	weight	distribution	plays	a	large	and	important	role	in	the	overall	performance	of	an	aircraft.	Depending	on	your	airplane,	under	some	load
conditions	you	may	need	some	temporary	reactor	to	move	the	CG	where	it	belongs	(inside	the	envelope).	Ã¢	â​¥	Â¢	Maneuverability		will		decreased.	If	the	aircraft	has	to	enter	a	lap	with	a	cg	stern,	it	could	enter	a	flat	rotation	from	which	recovery	would	be	unlikely.	Adding	any	weight	to	the	lever	increases	the	balance	and	lI	lI	.elatot	osep	li	noc	elatot
otnemom	li	eredivid	:B	&	W	artnam	li	eritrevni	,otouv	osep	led		Ãtivarg	id	ortnec	li	eravort	reP	.otad	lad"	itnenopmoc	ied	aznatsid	al	erarusim	idniuQ	.avel	allus	enoizisop	aus	allad	ednepid	osep	li	azneulfni	Position	When	taking	off	may	not	be	the	same	as	when	landing	because	the	burned	fuel	changes	the	weight	in	the	fuel	tank	station.	Like	the	pilot-
in-command,	Federal	Aviation	Regulation	91.7,	the	Civil	Aeronautics,	makes	you	responsible	for	determining	whether	your	plane	is	safe	to	fly.	From	these	calculations	we	have	mathematically	demonstrated	our	weight	and	balance	data.	(To	make	life	even	easier¹,	create	tables	using	a	spreadsheet	program,	such	as	Microsoft	Excel,	then	make		the
mathematician	for	you.	Therefore,	if	you	have	a	heavily	loaded	aircraft	and	the	ramp	is	controlled,	you	may	be	required	to	prove	it	The	aircraft	Ã¨	in	weight	and	balance	and	able	to	operate	safely	from	the	available	runway	considering	the	existing	conditions.	Maximum	gross	weight	-	the	maximum	authorized	weight	of	the	aircraft	and	all	its
equipment.	The	weight	of	your	aircraft	and	balance	also	plays	a	huge	role	safely	flies	safely.	If	an	aircraft	Ã¨	heavier	than	its	maximum	gross	weight,	the	aircraft	...	Ã¢	â​¥	Â¢	The	take-off	run	will	be		longer¹	because©	the	speed		take-off	shall	be		higher.	When	you	select	a	hangar	to	weigh	your	plane	So	Ã¨	out	of	the	wind,	which	may	cause	less	perfect
accuracy,	make	sure	the	hangar	has	a	fluid	floor	because	you	will	make	some	chalk	lines	on	it.	Now	it's	time	to	do	some	math.	For	example,	200	pounds	of	fuel	located	40	inches	between	OM	The	reference	line	would	have	a	moment	of	8,000	lb	/	in.	These	are	just	for	your	review.	CiÃ²	includes	the	basic	weight	and	vacuum	moment,	as	well	as	the
approved	envelope	for	the	aircraft.	It	should	show	the	empty	weight,	the	empty	weight	cg,	most	of	the	limits	and	most	of	the	retracting	limits	and	the	loads	of	the	sample.	If	ocipit	ocipit	otnemaciraC	¢Â	¬​â	¢Ã	GC	otouv	oseP	¢Â	¬​â	¢Ã	:GC	id	ihgoul	itseuq	onacovorp	ehc	inoipmac	ihcirac	eraloclac	iarvoD	.atsub	alled	onretni'lla	GC	li	onnaretrop
ilaiznesse	itnenopmoc	itseuq	id	isep	I	.ollevil	id	etnematulossa		Ãras	avel	al	,orcluf	lus	otarbiliuqe	full	full	fuel	¢Ã​Â¢Â	Typical	loading	with	minimum	fuel	¢Ã​Â¢Â	Most	forward	CG	loading	¢Ã​Â¢Â	Most	rearward	CG	loading	¢Ã​Â¢Â	Maximum	loading	with	full	fuel	¢Ã​Â¢Â	Maximum	loading	after	flight	with	minimum	fuel	Depending	on	your	airplane,	you
may	want	to	add	other	scenarios.	Remember	that	the	weight	and	balance	documentation	is	part	of	paperwork	that	must	be	on	board	at	all	times.	If	needed,	build	ramps	that	will	allow	you	to	roll	your	airplane	onto	the	scales.	Moment¢Ã​Â​ÂA	force	that	causes	or	tries	to	cause	an	object	to	rotate.	Total	Moment	is	the	weight	of	the	aircraft	multiplied	by
the	distance	between	the	datum	and	the	CG.	All	you	have	to	do	is	plug	in	the	numbers	for	the	variable	weights	like	passengers	and	baggage.)	Weight	and	balance	math	isn¢Ã​Â​Ât	hard	if	you	remember	the	W&B	mantra:	weight	times	arm	equals	moment.	Mostly	used	for	large,	swept-wing	aircraft,	the	MAC	is	the	average	chord	of	an	imaginary	wing	that
has	the	same	aerodynamic	characteristics	of	the	actual	wing,	and	the	aircraft¢Ã​Â​Âs	center	of	gravity	is	expressed	as	a	percentage	of	the	MAC,	which	indicates	the	CG	with	respect	to	the	wing	itself.	It	is	your	responsibility	to	weigh	and	calculate	the	numbers	for	your	airplane.	Part	of	your	determination	of	an	aircraft¢Ã​Â​Âs	suitability	for	safe	flight	is
making	sure	it	is	within	its	weight	and	balance	limits	and	it	does	not	exceed	its	maximum	gross	weight.	Mean	Aerodynamic	Chord	(MAC)¢Ã​Â​ÂThe	average	distance	from	the	leading	edge	to	the	trailing	edge	of	the	wing.	Its	distance	from	the	reference	datum	is	determined	by	dividing	the	total	moment	by	the	aircraft¢Ã​Â​Âs	total	weight.	Empty
Weight¢Ã​Â​ÂThe	weight	of	the	airframe,	engines,	all	permanently	installed	(fixed)	equipment,	unusable	(residual)	fuel,	undrainable	oil,	hydraulic	fluid,	and	fixed	ballast.	Load	your	airplane	improperly,	and	it	will	affect	its	fuel	consumption,	speed,	rate	of	climb,	controllability,	ceiling,	and	even	structural	integrity.	Don¢Ã​Â​Ât	take	your	airplane	off
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li	​Ã	.inoizisop	suspended	at	that	point.	Do	not	use	them	for	your	plane	because	the	weight	and	balance	numbers	are	different	for	each	plane,	even	if	they	are	of	same	brand	and	model.	You	should	weigh	your	plane	in	its	ready-to-fly	configuration,	which	means	all	cowlings,	doors,	canopies,	etc.	If	your	scales	are	on	wheels	(this	Ã¨	typical),	make	sure
they	are	locked	so	that	Â​	move	when	Â​	your	plane	on	them.	Set	by	the	kit	designer	or	manufacturer,	Ã¨	a	recommended	weight	that	should	not	exceed.	Not	only	is	it	dangerous	to	operate	above	weight	or	out	of	balance,	a	ramp	control	is	a	very	bad	time	to	run	the	numbers.	Ã	¨	Â​Â¢	speed		cruise	ship	will	be		reduced.	Before	placing	the	airplane	on	the
scale,	assemble	all	necessary	equipment.	Because©	the	authority		lift	noseÂ​Â​s	decreases	when	the	center	of	gravity	moves	forward,	if	the	center	of	gravity¨	exceeds	its	forward	limit,	the	lift	may	not	have	the	authority		nose	to	rotate	for	takeoffÂ​Â​or	to	make	a	flashlight	on	the	ground.	The	simplest	and	most	accurate	way	to	realize	this	Ã¹	is	to	use	a
plaster	and	lead	line.	Center	of	gravity		Unladen	Weight	(EWCG)Ã	④	Â​Â​CG	of	aircraftÂ​	Â​s	when	containing	only	the	elements	specified	in	the	unladen	weight	of	the	aircraft.	Aerobatic	Gross	Weight¨	the	maximum	weight	the	aircraft	structure	will	bear		6-G	limit	of	the	category	of	aerobatic	aircraftÂ​Â​.	If	the	center	of	gravity	is	behind	its	stern	limit,	the
lift	probably	won't		authority		to	recover	from	the	stable.	Ã	④	Â​Â¢	the	ceiling	of	service	will	be		down.	Then	divide	the	total	moment	(141,827.74)	by	the	total	weight	(1,691)	to	get	the	position	CGÃ	④	Â​	Â​s	(141,827.74/1,691=83.87).	Try	moving	some	heavy	components,	such	as	the	battery.	You	calculate	this	number	when	you	weigh	the	plane.	(The
empty	weight,	arm	and	time	for	your	plane	are	constant,	and	you	determine	them	when	you	weigh	your	home	built,	which	we'll	​Â​discuss	later.)	To	determine	the	position	of	the	center	of	gravity	of	RVÃ	④	Â​sÂ​	ous	ous	li	etaloclac​Â​Â¢Ã	itimil	ious	i	ortne	ais	GC	ous	li	ehc​Â​Â¢Ã	oirbiliuqe	ni	ais	oerea	ortsov	li	ehc	israrucissa	reP	.otnemom	e	osep	ennoloc
elled	ilatot	i	and	balance	for	different	configurations	before	flight	to	determine	the	CG¢Ã​Â​Âs	location,	mathematical	proof	that	your	airplane	is	properly	loaded.	For	example,	if	your	airplane	is	rated	for	aerobatics,	you¢Ã​Â​Âd	want	to	compute	loadings	that	result	in	CG	locations	suitable	for	aerobatics.	If	operating	close	to	the	weight	and	balance	limits
of	an	aircraft,	a	wise	pilot	will	not	only	run	the	numbers	to	ensure	compliance	with	aircraft	operating	limitations,	but	will	also	keep	his	or	her	computation	in	the	event	of	a	ramp	check.	Arm¢Ã​Â​ÂAlso	called	the	Moment	Arm	and	usually	measured	in	inches,	it	is	the	horizontal	distance	from	the	reference	datum	to	an	item,	such	as	the	front	passenger
seats	or	aft	baggage	compartment.	A	good	way	to	make	sure	you	record	all	the	required	weights	and	measurements	is	to	create	a	form	like	Table	1	or	2.	With	a	few	simple	calculations	you	can	determine	different	loading	scenarios	for	your	airplane.	Usually	it¢Ã​Â​Âs	on	the	airplane¢Ã​Â​Âs	nose	(point	of	the	spinner)	or	the	leading	edge	of	the	wings.
¢Ã​Â¢Â	cruising	range	will	be	shortened.	When	the	required	weights	and/or	arm	numbers	are	filled	in,	you¢Ã​Â​Âre	done¢Ã​Â​Âwith	weighing	and	measuring.	This	force	is	measured	in	pound-inches	(lb/in)	and	is	the	product	of	the	weight	of	an	item	multiplied	by	its	arm.	Remember	that	most	light	aircraft	can¢Ã​Â​Ât	operate	with	all	seats	occupied	and	full
fuel.	As	the	CG	moves	toward	its	forward	limit,	the	elevator¢Ã​Â​Âs	nose-up	control	pressures	become	heavier	when	applying	nose-up	forces,	and	you¢Ã​Â​Âll	need	more	nose-up	elevator	to	maintain	level	flight.	An	overloaded	or	improperly	balanced	aircraft	will	require	more	power	and	greater	fuel	consumption	to	maintain	flight,	and	the	stability	and
controllability	will	be	seriously	affected.	Remember	that	aircraft	performance	can	only	be	determined	after	gross	weight	is	computed.	Accurately	weighing,	measuring,	and	computing	your	homebuilt¢Ã​Â​Âs	weight	and	balance	is	the	first	Guarantee	flight	safety,	the	first	test	flight	or	other.	If	your	airplane	is	a	driver,	have	a	support	compatible	with	the
rear	wheel	that	will	tail	the	tail	of	your	airplaneâ	€	™	s	in	a	level	flight	attitude.	Doing	this	for	the	numbers	in	Table	2	tells	us	that	the	EWCG	RV-8Ã	¢	â	€	™	s	is	76,26	inches	from	the	reference	(81.525.64	/	1,069	=	76.26).	Â	€	™	You	can	determine	it	without	calculating	the	weight	and	balancing	of	the	airplane.	However,	Far	91.103	(pre-flight	action)
says	you	need	reliable	performance	information.	If	your	scales	are	on	wheels,	make	sure	they	are	locked	so	that	you	move	when	your	plane	â	™	on	them.	The	maximum	gross	weight	of	RVÃ	¢	â	€	™	Â	™	Ã¨	of	1,800	pounds,	then	1,691	pounds	is	inside	that	envelope.	The	ballast	â	€	™	does	not	always	mean	adding	dead	weight,	useless	permanently	to
your	plane.	But	if	you	make	some	changes,	or	more	bigger	or	older	than	the	average	person,	you	may	need	to	add	a	bit	of	ballast	to	make	sure	the	CG	is	safely	in	the	envelope.	As	a	further	advantage,	it	is	possible	to	use	the	spreadsheet	to	calculate	the	weight	and	the	balance	of	the	Â	™	plane	forever.	On	the	floor	mark	a	chalk	line	that	parallel	the
middle	axis	â	€	planeâ	™.	Most	aircraft	kit	manufacturers	and	designers	offer	a	certain	assistance	in	terms	of	weight	and	balancing,	providing	the	maximum	gross	weight	of	the	â	€	™	s	aircraft,	aerobatic	gross	weight	(if	applicable),	the	maximum	weight	of	luggage	for	Each	compartment,	the	limits	of	the	front	and	rear	center	of	gravity	(CG),	the
aerobatic	CG	interval	and	the	reference	point	of	reference.	Some	builders	use	the	baths	of	the	bathroom,	but	given	the	importance	of	accurate	information	on	the	weight	and	balance	for	the	safety	of	each	flight	that	you	do	in	the	airplane,	borrow	or	rent	the	platform	that	have	been	calibrated	to	the	accuracy.	For	safety	reasons,	the	center	of	gravity
must	be	within	specific	limits	defined	by	the	designer.	Sufficiently	detailed	to	be	able	to	see	in	the	table	the	weight	and	balance	data	required	to	obtain	the	certificate	of	airworthiness	Â​Â​and	to	load	correctly	ruy	stcepsni	ehh	eh	nehw	rutcepsni	AAF	eht	ruf	running	EVAH	NA	Enalpria	ruoy	htew	retnuocne	yam	uwe	under	snoitidnoc	gnidaol	suirav	eht
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sLaA000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000	P6tefaS	noitaivA0AAF7t3thgLf3foYtefasAt3ot	lacitirc3osCecnalabDnaThgieW.tfarcria	Definitions	come	from	FAAÃ	④	Â​	Â​s	recently	updated	manual	on	aircraft	weight	and	balance,	FAA-H-8083-1.	It
may	be	noted	that	the	EWCG	falls	outside	the	established	CG	envelope	RV-8Ã	④	Â​	Â​s	(78.70	to	86.82	inches	a	stern	of	datum),	but	that	Ã	④	Â​​s	ok	perch©	l'RVÂ​	​	Âs.	In	eight	well-illustrated	chapters,	the	manual	teaches	almost	everything	thereÃ²	that	pilots,	maintenance	technicians	Ã	④	Â​Â​and	home	buildersÂ​Â​need	to	know	weight	and	balance,	from
theory	and	documentation	to	an	excellent	description	of	how-to-do	on	weight	and	figure	an	aircraftÂ​Â​	weight	and	balance.	FAR	91.9	prohibits	the	operation	of	the	aircraft	without	complying	with	operational	limitations.	When	you	build	your	own	airplane,	determine	its	weight	and	balance	before	its	first	flight	Ã	is	crucial	for	your	safetyÂ​Â​and	the	safety
of	those	who	will	fly	with	you.	The	range	of	CG	RV-8Ã​	Â​s	ranges	from	78.70	to	86.82	inches	per	stern	of	reference,	and	83.87	is	within	the	prescribed	envelope.	As	the	center	of	gravity	moves	towards	its	rear	limit,	the	elevator	control	pressures	become	lighter¹,	making	it	easier	to	rotate	to	a	higher	angle	of	attack	than	desired,	which	can	lead	to	a
stalemate.	Be	sure	to	weigh	the	blocks	of	the	plane	before	weighing	it.	If	the	center	of	gravity¨	is	within	the	permissible	limits,	the	airplane	must	have	stability		control.	CiÃ²	includes	spindles,	jacks,	leveling	equipment,	hydraulic	tits,	plaster	lines,	measuring	tapes,	etc.	Performance	and	safety	What	effects	can	weight	and	balance	have	on	an	aircraft?
And	to	weigh	your	plane,	you	have	to	get	the	right	scales.	These	documents	are	available	from	the	Government	Press	Office	and	Government	Book	Stores,	and	all	FAA	documents	and	regulations	are	available	on	CD-ROM	from	Summit	Aviation	at	or	by	calling	800/328-6280.	Â​	Fill	the	spaces	with	the	weights	of	the	fuel,	luggage	and	occupants,	as
appropriate,	and	then	multiply	them	by	the	arm	to	obtain	each	elementÂ​	elementÂ​	Weigh	your	airplane	to	determine	the	empty	weight	of	your	airplane	and	the	center	of	gravity	of	empty	weight	(EWCG),	it	is	necessary	to	weigh	it.	The	ballast	in	most	cases,	if	you	build	your	airplane	according	to	the	designer's	specifications	and	does	not	add	a	lot	of
heavy	equipment,	your	AIRPLANE	CG	should	re-enter	the	prescribed	envelope.	Other	good	references	are	the	Pamphlet	Pamphlet	of	the	FAA	Aviation	Pamphlet,	Ã	¢	â,¬	Å	"Weight	and	balance	Ã	¢	â,¬"	FAA-P-8740-5,	FAA	advisory	circular	43.13-1B,	methods,	techniques	and	practices	acceptable	-	Inspection	and	repair	of	the	aircraft	and	the	Aerial
diary	of	the	FAA	and	the	general	power	of	the	PowerPlant	mechanics,	AC	65-9A.	Reference	data	-	An	imaginary	vertical	plane	or	line	from	which	all	the	horizontal	distances	(time	arms)	are	valued	for	Balance	purposes.	References	and	terms	like	other	aspects	of	aviation,	weight	and	balance	have	their	own	set	of	terms,	and	below	are	the	most	common
ones.	Several	designers	also	provide	tables	with	sample	weight	and	balance	numbers	showing	Typical	loading	situations.	It	is	the	weight	that	an	airplane	can	transport	as	fuel	and	oil,	passengers	and	luggage	that	can	be	used.	(The	manufacturer	or	designer	of	the	kit	will	provide	the	CG	and	AFT	limits	and	the	maximum	gross	weight.)	Load	the	Aircraft
Corr	Hostly	it	depends	on	you,	and	it	is	absolutely	essential	for	safe	operation.	operation.
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