STOVL Presentation Homework
Due Oct. 29, 2001
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Primary Funetion :
Contractor :
Power Plant :
Thrust :

| Length:
Wingspan :
Speed :
Weight :
Armament :

Range :
Crew:
Unit Cost :
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Atack and destroy surface targets under day and night visual condifions
McDonnell Douglas

One Rolls Royce F402-RR-406 or F402-RR-408 turbofan engine
F402-RR-406: 21,500 pounds ; F402-44-208: 23,400 pounds

46.3 feet (14.11 meters)

30.3 feet (9.24 meters)

Subsonie to transonie, 585 kts (1.0 Mach)

14,867 1b

OSeven external store stations, comprising six wing stations for ATM-9 Sidewinder and an assortment of air-to-ground
weapons, external fuel tanks and AGM-63 Maverick missies, one centerline station for DECM pod or air-to-ground
ordnance. A GAU-12 25MM siz-barrel gun pod can be mounted on the centerline and has a 300 round capacity with a lead
computing opfical sight system (LCOSS) gunsight

2100 navtical miles (2416.64 miles)
1

$23,700,000




First derive…. Just kidding!  Given the specifications below, calculate first the percentage of engine thrust (not vertical thrust) required to make the Harrier “hover” a fair distance from the ground (no lift loss).  Assume that only 80% of the engine thrust can be redirected through the nozzles to give vertical thrust.  Next calculate the velocity, in Mach number, of the air exiting each vertical nozzle at full thrust when the nozzles are at 90 degrees (vertical). Lastly, find the angle at which the vertical nozzles must be positioned to make the plane “hover” in a stationary position.  Assume that this particular Harrier has the Rolls Royce F402-RR408 turbofan engine.  Exiting gas properties: =1.33, R=0.287kJ/kg.K, T=1750K.



Nozzle Outlet Area: 0.525 ft2

Intake area: 1.00 ft2
+y





+x








