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HOVERING FLIGHT – Part A
(B47, KH4, UH12E, R22, R44, H269)
Objective:
    Utilising Hovering Flight Briefings Part A, B and C, you will learn how to:

Take-off to the hover

Hover

Make hovering turns

Taxi safely at hover height

To fly sideways and backwards at hover height
· Land from the hover
Required airmanship awareness skills to safely accomplish these tasks:  
Lookout (observe and react to surroundings) - particularly when moving sideways or backwards and when turning.

Engine handling - particularly temperatures & manifold pressure limits.
Hand-over, Take-over drills - must be used and the student must not relinquish control until the instructor has indicated that he/she has regained positive control
Primary effects of pilot inputs to the flying controls in the hover: 

Tail rotor pedals – for directional control only - points the nose of the machine in any direction that the pilot wants. This can be as minimal as no change or as much as the machine rotating left or right at a speed determined by how much pedal input is made by the pilot.  

Collective pitch lever – changes the height of a hover above the ground by increasing or decreasing engine power and rotor thrust
Cyclic stick - horizontal movement of aircraft in any direction 

Throttle – maintains rotor RPM constant or changes RRPM if required by the pilot
Secondary effects of pilot inputs to the flying controls in the hover:
· Tail rotor pedals:



More left pedal increases the drag on the tail rotor blades. This acts as a “brake” on the 


system 
requiring the pilot to maintain Rotor RPM. Extra drag therefore requires more power 

from the engine to maintain a fixed height above the ground, indicated by a higher MAP 


reading. 



Input of right pedal causes a reduction of blade drag with the consequence of less 


“brake” effect on the power system. Rotor RPM will now want to increase. The pilot will 


need to control this with the throttle as the extra rotor lift would cause the helicopter to rise 

up.
· Collective pitch lever:



Any increase in rotor thrust will cause the nose to yaw to the right. This is counteracted by 

using the left tail rotor pedal to increase tail rotor blade pitch – which also requires more 


power!! Consequently rotor RPM may decay. 


The opposite effects happen with a decrease in rotor thrust.
· Cyclic Stick



Any movement of the rotor disc in any direction may cause the helicopter to rise/descend or 

accelerate/de-accelerate towards that direction depending on its initial state before the 


movement.
· Throttle


Opening the throttle increases rotor RPM, height above the ground and tail rotor speed. 


The nose will yaw to the right.


Closing the throttle decreases rotor RPM, height above the ground and tail rotor speed. 



The nose will yaw to the left.
Ground Effect:  
A helicopter requires less power to hover in ground effect – IGE - than out of ground effect - OGE - (sometimes over 1" MAP for the R22).  As a rule of thumb - ground effect is effective to a height of about one half the rotor diameter above ground level on a smooth, hard, unobstructed flat surface.
The effect of IGE is reduced or lost under the following conditions:
When the main rotor disc is tilted (in any direction) for transitional flight 

When hovering over sloping ground

When hovering in light gusty winds

When hovering over broken obstructions 

When hovering over any surface which is not hard and unobstructed such as a runway or landing pad.
When landing the helicopter from a high IGE hover, theoretically on reducing pitch a descent would start and continue until the aircraft reaches the ground.  In practice, however, it is found that as the aircraft nears the ground, the rate of descent reduces, and indeed a new state of hover may be achieved (i.e. a hover at reduced power and height above the ground as compared with original hover).  This new hover, despite reduced power, is a demonstration of ground effect.

Recirculation:  

Recirculation can be thought of as lost energy caused by air passing through the rotor disc more than once - being turbulent on the second and subsequent passages through the disc.  
When any edge of a rotor disc is close to a vertical surface or another recirculating air mass, the air coming in the top edge of the rotor disc cannot dissipate and turns around and rises up the external surface towards the low pressure area on top of the disc. 
It is then forced down through the disc again and forms a revolving circle of air, reducing lift on the local outer part of the disc.  This can be dangerous if it develops on one side of the rotor disc as the helicopter will suddenly “tip and descend” towards the area of recirculation. Because of the close proximity of the external surface, the rotor blades may be severely damaged or the helicopter rolled onto its side. 
It can develop when hovering:-

In a bowl feature

Near a tall building

Near another helicopter with its rotor turning

Over controlling:

All control pilot input movements should be gentle pressure movements rather than abrupt movements. 

This is to help prevent over controlling.  

There is always an aircraft attitude depending on the prevailing conditions (wind, loading etc.) which corresponds to a stationary hover.  If the aircraft attitude changes, the aircraft will commence to move unless a control correction is applied. 

Remember there is a definite lag between attitude change and the resultant movement.  

It is advantageous to use a distant reference in front of the aircraft, while hovering, since this allows early recognition of aircraft attitude changes. 

Co-ordinated control movements are required since any change in one control necessitates changes in the other controls.

Revise the following theory before commencing this task:
Lift formula – understand each component and how it can change effective lift
Power required curve – understand the effect of weight on power demands
IGE performance charts – calculate if you can operate IGE for the hover sortie
OGE      "                    " -  as per IGE
Effect of tail wind – mirror (reverse) the Power required curve for forward flight and see the effects of a tail wind. Understand how tail rotor vortices have a local influence on the rotor disc
Hot, High, Humid, Heavy – read as “ can make it Hard, Harder, Horrible and Horrendous”
Vision in turns – methods to protect the tail rotor
L or R turn – which would be better in case of engine failure

T/Rotor failure – which would be better in case of tail rotor failure
Overpitching – understand methods that could be used to regain rotor RPM
Tail rotor roll – understand why the left skid hangs lower in a zero wind hover
PAGE  
1

