
Lift Is A Pressure Bill, And Drag Is What You Pay
Review of John D. Anderson Jr., Introduction to Flight, 5th edition (McGraw-Hill, 831 pp.)

TLDR / 80-20

An aircraft is a lever that trades drag for weight, and every design decision is that exchange

rate.

L/D is the whole book in one ratio. Aerodynamics sets it, performance spends it, stability decides

whether you survive spending it. 

The Keys

Where lift actually comes from

Lift is pressure, not magic. Shear stress acts mainly in the drag direction, so lift is almost entirely

the pressure imbalance between the upper and lower surfaces.

The cause is mass continuity and Newton's second law. Anderson is blunt that you cannot get

more fundamental than this — everything else is a restatement.

Downwash is the effect, not the cause. The surface pushes the air down because the air is already

pushing the surface up. Reversing that order explains nothing.

Lift is defined relative to the wind, not the ground. Lift is the force component perpendicular to

the relative wind; drag is the component parallel to it.

The front of the wing does the work. Most lift comes from the first 20–30% of chord, where the

upper-surface pressure minimum sits just behind the leading edge.

Circulation theory closes it mathematically. The Kutta condition fixes circulation at exactly the

value that makes flow leave the trailing edge smoothly.

What it costs

The drag polar is the aircraft's whole aerodynamic character: CD = CD,0 + CL²/(πeAR), a

parabola in lift coefficient.

Drag has two halves that move opposite ways. Zero-lift drag grows with speed; induced drag

falls with it. Their sum has a minimum, and that minimum is the design point.

Induced drag is the price of finite wings. It scales with the square of lift coefficient and inversely

with aspect ratio — long thin wings are cheap, stubby ones expensive.

L/D is leverage, stated plainly. At (L/D)max = 15 the aircraft lifts fifteen pounds of weight for

every one pound of thrust spent against drag.

Thrust required equals W/(L/D). Minimum thrust for level flight occurs exactly where L/D is

maximum — the performance chapter falls out of one identity.

A century of progress is one number rising. Wright Flyer 5.7, SPAD XIII 7.4, and on upward.

Anderson uses (L/D)max as the yardstick of aircraft evolution.
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Speed regimes and the atmosphere

The standard atmosphere is a modelling convention, not weather. It exists so performance fig‐

ures are comparable; real air is never it, and every chart carries that fiction.

Density is the term that matters. Lift and drag both scale with dynamic pressure, so altitude

changes everything at once rather than one variable at a time.

Mach number splits the book. Subsonic, transonic and supersonic flow obey the same equations

but behave so differently that each needs its own treatment.

Wave drag is a new bill, not a bigger one. Above the critical Mach number shock waves add a

drag term that has no subsonic equivalent.

Compressibility breaks the incompressible shortcuts. Bernoulli's simple form stops applying,

and the airfoil results from Chapter 5 need correcting rather than extending.

Propulsion is treated as a supplier of thrust, deliberately decoupled: the performance chapter

takes thrust available as given and asks what the airframe does with it.

Staying pointed the right way

Stability and control is a separate discipline from aerodynamics. By Chapter 7 the aerodynam‐

icists are assumed done; the airframe becomes a rigid body under four forces.

Two conditions for longitudinal static stability: the zero-lift pitching moment must be positive,

and the moment slope with angle of attack must be negative.

The neutral point is the whole criterion in one point. For static stability the centre of gravity

must always sit forward of the neutral point.

Static margin is the distance between them, and it is a design choice: more margin means more

stability and more trim drag, less means more manoeuvrability.

Stick-fixed and stick-free stability differ. Letting the elevator float changes the tail's effective‐

ness, so an aircraft can be stable one way and not the other.

The Wrights deliberately built an unstable aircraft while Europeans chased inherent stability.

Anderson treats that split as the founding argument of flight control.

How the book is built

It is a first course, not a reference. Anderson states the limits openly — only longitudinal motion

is treated in depth; lateral and directional get the flavour only.

Every chapter carries a road map figure showing where you are in the subject. The structure is

pedagogy first, and it shows in what gets omitted.

Historical notes are not decoration. The design-evolution section uses zero-lift drag coefficient

and (L/D)max to compare real aircraft across seventy years.

Space  flight  gets  its  own chapter, which  is  unusual  for  a  flight  text  and  signals  the  book's

aerospace-engineering framing rather than a piloting one.
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AI's Take

This is the strongest of the three aviation books by a distance, because it derives rather than

asserts. Every claim traces to conservation of mass or Newton's second law.

Section 5.19 is the part worth reading twice. Anderson spends pages dismantling the popular

"equal transit time" story and the naive Newtonian one, then rebuilds it correctly.

The honesty about scope is a feature. A textbook that says which two of three axes it will skip is

more trustworthy than one that covers everything shallowly.

The drag polar is the transferable object. Two competing cost terms, one rising and one falling,

whose sum has an interior minimum — that shape is everywhere.

L/D as leverage is the line to keep. Any system where a small input sustains a much larger output

has an L/D, and the design question is always how to raise it.

The  weakness  is  currency. A  5th  edition  still  centred  on  classical  subsonic  and  supersonic

treatment; computational methods and modern composites get little room.

It will not teach you to fly. The book models an aircraft as a rigid body under four forces. Nothing

in it addresses the human operating that body.

Read Chapters 5, 6 and 7 in order and stop. Airfoil to drag polar to neutral point is the spine; the

rest is context around those three ideas.

Pair it with a piloting text and the gap closes. Anderson gives you why the numbers are what

they are; he never gives you what to do when they move.

• 

• 

• 

• 

• 

• 

• 

• 

• 

3


	Lift Is A Pressure Bill, And Drag Is What You Pay
	TLDR / 80-20
	The Keys
	AI's Take


