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Boeing 727 cockpit
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Airbus A320

Airbus was first
to introduce glass
cockpit together
with fly-by-wire
on A320
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Boeing 747-400

Circuit breakers

Overhead control panel

Mode Control Panel

Display Control Panel

Standby instruments

Primary Flight Display

Navigation Display

Upper EICAS

Lower EICAS

Command & Display Unit (CDU)

Throttle levers
Flaps & Speed brake

Radio Control Panel

Trim panel

Printer
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A380 cockpit Point & Click device

Check out:  http://www.gillesvidal.com/blogpano/cockpit1.htm

Electronic Flight Bag
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Classic GA cockpit:
Cessna 172 Skyhawk



7AE112 Introduction to Aerospace Engineering |

Glass in GA aircraft: 
Diamond DA-42 Twin Star
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Modern fighter cockpits:
HOTAS, MFDs & HMD

UFC

WAC
HUD

MFDs

F-16 Fighting Falcon JSF F-35 Lightning IIHMDHMD
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1.
Instrumentation
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?
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What’s our speed? Which speed?

Primary Flight Display (PFD)
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Units for speed, altitude &
vertical speed

• Circumference earth is 40000 km

• 1 nm = 1 minute = 40000 /360  /60 = 1852 m

• 1 kts = 1 nm/hr = 1852 m/ 3600 s = 0.51444… m/s

• M = V/a with speed of sound  a = √ γ R T

• 1 ft = 0.3048

• 1 ft/min = 0.3048 m / 60 s =0,00508 

E.g. 400 kts = 400*0.514444 = 206 m/s ; = 400*1.852 = 741 km/hr

Note:
1 nm = 1852 m1 mile = 1609 m

1 kts ≠ 1 mph1 kts = 1.15 mph

γ = 1.40For air:
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How do we measure speed?

Primary Flight Display (PFD)
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First of all:
forget the wind!



17AE112 Introduction to Aerospace Engineering |

Airspeed: Pitot Tube
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Air data computer ADC
Airspeed, VS and altitude

DADC



19AE112 Introduction to Aerospace Engineering |

Equivalent airspeed: no ISA required

• Equivalent airspeed is quickest way to get dynamic pressure

So:

• If we assume no instrument errors and no compressibility effect 
(low Mach number), then EAS = CAS = IAS

½ ρ0VEAS
2  = ½ ρVTAS

2

CL   ½ ρ0VEAS
2 S =   CL   ½ ρVTAS

2 S
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Static pressure, dynamic pressure, 
total pressure

• Speed from difference static & total pressure

• Altitude from difference between static pressure and reference as set by 
pilot (QNH setting) based on definition in standard atmosphere

• V/S as change in pst

Use: ptot = pst + pdyn
= pst + ½ρV2

And ISA with QNH setting 0
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What’s our speed? Which speed?

• Ground speed: true airspeed + drift due tot wind

IAS = Indicated Airspeed

CAS = Callibrated airspeed

EAS = Equivalent airspeed
TAS = True airspeed
GS   = Ground speed
M     = Mach number= VTAS/a

IAS CAS EAS TAS GS

windair densityinstr & pos
error

compressibility

½ ρ0VEAS
2  = ½ ρVTAS

2

EAS is often used in specifications because it
specifies a certain dynamic pressure!
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Homework assignment
• Complete the following tables (Hint: use Excel or other program):

• Airbus gives the following maximum operating speeds (Vmo/Mmo):
A330: 360kias/M0.86
A340: 330kias/M0.86 

What would this mean?
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Answer homework

At low altitude the IAS is limiting at high altitude the Mach number
As a result the speed margin between minimum and maximum speeds will become less
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Altitude
• Pressure altitude is not real altitude

• Adjust for pressure at sea level: QNH

• Above transition altitude: 4500 ft -> FL045
Assume at sea level: 1013,25 mbar (=29,92 inch Hg)

QNH

• Flight levels are used above
a so-called ‘transition altitude’

•Flight levels use a 100 ft unit

• FL085 means 8500 ft above
the 1013.25 hPa pressure
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Altitude
• Pressure altitude is not real altitude

• Adjust for pressure at sea level: QNH

• Above transition altitude: 4500 ft -> FL045
(relative to p0 = 1013,25 hPa = 1 atm)

QNH

airport
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