
PRIVATE PILOT COURSE
PRINCIPLES OF FLIGHT



AIR

• Air is made up of gases.
• Air has mass
• Air exerts pressure and has weight.
• Air can be compressed.
• Air is impacted by temperature.



ATMOSPHERIC PRESSURE



ATMOSPHERIC PRESSURE



5 TYPES OF ALTITUDE

• Indicated Altitude
•Absolute Altitude
• True Altitude
• Pressure Altitude
•Density Altitude



PRESSURE

What is 
standard 
atmospheric 
pressure?

29.92"
1013 mb



PRESSURE ALTITUDE

How do we find Pressure 
Altitude?



CALCULATING PRESSURE ALTITUDE

(Refer to figure 8.) Determine the 
pressure altitude at an airport that is 
1,000 feet MSL with an altimeter setting 
of 30.00

1,000 – 73 = 927 feet MSL



CALCULATING PRESSURE ALTITUDE

(Refer to figure 8.) Determine the 
pressure altitude at an airport that is 
3,563 feet MSL with an altimeter setting 
of 29.96.

a) 3,556 feet MSL
b) 3,527 feet MSL
c) 3,639 feet MSL.01 = -9

29.96 - 29.92 = .04
4 X –9 = -36

3,563 – 36 = 3,527 feet MSL



CALCULATING PRESSURE ALTITUDE

MATH
29.96 - 29.92 = .04
.04 X 1,000 = 40 feet
3,563 - 40 = 3,523 feet

(Refer to figure 8.) Determine the 
pressure altitude at an airport that is 
3,563 feet MSL with an altimeter setting 
of 29.96.

a) 3,556 feet MSL
b) 3,527 feet MSL
c) 3,639 feet MSL

Rule of Thumb
1" = 1,000 feet



CALCULATING PRESSURE ALTITUDE

Determine the pressure altitude with an 
indicated altitude of 1,380 feet MSL with 
an altimeter setting of 28.22 at standard 
temperature.

a) 3,010 feet MSL.
b) 2,991 feet MSL.
c) 2,913 feet MSL.

1,630 + 1,380 = 3,010 feet MSL



CALCULATING PRESSURE ALTITUDE

(Refer to figure 8.) Determine the 
pressure altitude at an airport that is 
1,386 feet MSL with an altimeter setting 
of 29.97.

a) 1,451 feet MSL.
b) 1,341 feet MSL.
c) 1,562 feet MSL..01 = -9

29.97 - 29.92 = .05
5 X –9 = -45

1,386 – 45 = 1,341 feet MSL



DENSITY ALTITUDE



CALCULATING DENSITY ALTITUDE







CALCULATING DENSITY ALTITUDE

(Refer to figure 8.) Determine 
the density altitude for these 
conditions:
Altimeter setting 29.25
Runway temperature +81 °F
Airport elevation 5,250 ft MSL

a) 8,500 feet MSL
b) 5,877 feet MSL
c) 4,600 feet MSL.

29.92 - 29.25 = .67
5,250 + 670 = 5,920



HUMIDITY



DENSITY ALTITUDE



Newton’s Laws of Motion



Bernoulli’s Principle



Airfoil Design



Bernoulli’s Principle



Angle of Attack



Angle of Attack – Pressure Distribution



Wind Tunnel Demo



SHAPE 



Wingtip Vortices


