
 

Treating an aircraft as a pointmass
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The corresponding flight speed is therefore
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Minimum possible level flight speed occurs at Cimaa stall

Equivalent Air Speed
True air speed TAS VorVT is speed relative to air mass in
which its flying
Equivalent air speed is the speed at standard sea level density
that gives the same aerodynamic loads
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EAS is close to widicated air speed IAS measured via a pitot
static tube to measure q

Ppitot pstati Ipv tapoll Bernoulli

Stall will always occur at some EAS and structural limits defined
in terms of EAS



Drag T
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There are many additional sources of dray
Profile skint form
Interference between components

upper use 3D
Drug Equation lowercase 2b

Drag consists of zero incidence coefficient Cpf
part a Ci

widened drag t form drag s drag due to lift
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where e is redefined from span efficiency factor for wingto Oswold efficiencyfactor for the whole aircraft

Drug Polar

For an aircraft with a camberedwing minimumdrag no longernecessarily
occurs at 0 lift

we will assume Comin Ceo for year1

drag equation becomes CD Comin t k Ici Cio
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Sometimes plotted as Gus Co



4Dma is tangent passing through
origin

A line from origin to anypoint on
graph is the vector of the aero
force at that point Cr

Drag Equation Expanded
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where A is 0 lift drag term A CboEps faffctionsof
and B is induced drag term B
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Drag as function of velocity Cat SL

Mos VA at high speed
term A dominates

d as VP at low speed
B dominates



Drag changing wlr to altitude
As attitude9 p t and thereforewe must fly faster VA to
achieve steady level flight

Alt A p t VP

Dmin doesn't change as V

P both affectdrag and balance
with changing altitude

if plotted in termsof EAS variation
with altitude dissapears

termsof EAS J one curve
Drag equation in describesaircraft

drag vs V
rather than manyD Aye't FI with changing attt

where A CboIpos
and B KW2
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constants as p

constant psi

Minimum Drag

D L x E W x ET min drag at min
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Effect of Weight on Drag

e

at PV induced drag B
becomes less significant

B wickeder W term
so disparity at AV

becomes small

whereos at low speed B
dominates

large difference


