
50

 AAIB Bulletin: 5/2006 G-HEPY EW/G2006/02/01 

ACCIDENT

Aircraft Type and Registration: Rob�nson R44 Astro, G-HEPY

No & Type of Engines: � Lycom�ng O-540-F�B5 p�ston eng�ne

Year of Manufacture: �999

Date & Time (UTC): 4 February 2006 at �230 hrs

Location: Downton on the Rock, Hereford and Worcester

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - 2

Injuries: Crew - None Passengers - None

Nature of Damage: M�nor damage to rotor blades, ta�l pylon and cockp�t 
area

Commander’s Licence: Pr�vate P�lot’s L�cence 

Commander’s Age: 48 years

Commander’s Flying Experience: 328 hours   (all on type)
 Last 90 days - �5 hours
 Last 28 days -   9 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and AAIB �nqu�r�es

Synopsis

The eng�ne stopped as a result of water �n the fuel 

system.  Dur�ng the subsequent land�ng run the hel�copter 

susta�ned m�nor damage when �t coll�ded w�th a fence 

and farm gate.

History of the flight

The pilot and his two passengers were on a private flight 

from Redd�tch to Bedstone.  Approx�mately �5 m�nutes 

into the flight, and whilst at 1,000 ft agl, the pilot felt 

what he descr�bed as a couple of k�cks �n yaw, wh�ch he 

bel�eved m�ght have been turbulence from a r�dge that 

he had just flown over.   In order to move away from 

the r�dge he commenced a gentle turn to the r�ght and 

lowered the collect�ve lever.  About the same t�me as he 

took th�s act�on the low rpm horn sounded, the low rpm 

warn�ng l�ght �llum�nated and the p�lot became aware 

that the eng�ne no�se had stopped.  The p�lot, therefore, 

entered an autorotat�on and selected what he bel�eved to 

be the only su�table land�ng s�te on a r�dge covered �n 

woods and �solated trees.  The ma�n rotor blades cl�pped 

a number of trees on the approach to the land�ng s�te 

where the hel�copter made a fast run-on land�ng before 

coll�d�ng w�th a fence and metal farm gate.  The p�lot and 

passengers were un�njured and the hel�copter suffered 

m�nor damage to the rotor blades, land�ng sk�ds, canopy 

and cockp�t area. 
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Meteorological conditions

The synopt�c s�tuat�on at �200 hrs on the day of the 
acc�dent showed an area of h�gh pressure cover�ng the 
Br�t�sh Isles.  Th�s ‘h�gh’ had been over the Br�t�sh 
Isles for at least five days prior to the accident giving 
a per�od of generally dry weather.  In the area of the 
acc�dent the w�nd at �,000 ft was from 350º at 5 to �0 kt 
w�th a temperature of 4.5ºC, dew po�nt of 0.6ºC and 
relat�ve hum�d�ty of approx�mately 80%.  The n�ght t�me 
temperature dur�ng th�s per�od dropped to around -�ºC.

Description of fuel system

The a�rcraft fuel �s stored �n a ma�n and aux�l�ary fuel 
tank, wh�ch have a comb�ned capac�ty of �90 ltr.  The 
aux�l�ary fuel tank �s mounted on the r�ght s�de of the ma�n 
transm�ss�on and feeds d�rectly �nto the ma�n fuel tank, 
wh�ch �s mounted on the left s�de of the transm�ss�on.  
The unusable capac�ty of the ma�n and aux�l�ary fuel 
tanks �s 4 ltr and � ltr respect�vely.  Each fuel tank has 
its own water drain point and a refuelling orifice, the 
s�des of wh�ch are ra�sed above the surface of the tank.  
From the ma�n fuel tank the fuel �s fed, under grav�ty, to 
the gascolator then on to the carburettor fuel bowl.  The 
gascolator �s also equ�pped w�th a water dra�n po�nt.

Engineering aspects

The owner stated that there had been no prev�ous 
problems w�th the eng�ne and apart from the carburettor 
a�r temperature gauge, wh�ch under-read, the hel�copter 
was serv�ceable pr�or to the eng�ne fa�lure.

An eng�neer�ng �nspect�on was undertaken, �n the 
presence of the owner, wh�ch revealed that there was 
noth�ng obv�ously wrong w�th the eng�ne.  On check�ng 
the fuel system �t was d�scovered that the gascolator and 
carburettor fuel bowl were full of water and, subsequently, 
approx�mately � ltr of water was dra�ned from the ma�n 
fuel tank and ½ ltr water was dra�ned from the aux�l�ary 

fuel tank.  The seals on the fuel tank refuell�ng caps were 
assessed as being in good condition and both caps fitted 
securely to the�r respect�ve tanks.

The owner stated that he was the sole user of the hel�copter 
and normally refuelled �t towards the end of each day’s 
flying at Wellsbourne Mountford Airfield before flying 
to h�s house where the hel�copter was e�ther parked �n 
his garden, or in an adjacent field.  The owner normally 
tr�ed to ensure that the hel�copter was parked overn�ght 
w�th the fuel tanks full; however he would occas�onally 
leave �t w�th a fuel load as low as 90 ltr.  On th�s occas�on 
the hel�copter had been parked for the two days s�nce �t 
was last flown with a fuel load of approximately 115 ltr.

The airport manager at Wellsbourne Mountford Airfield 
stated, w�th regard to the fuel �nstallat�on, that not only 
were all the recent water sed�ment checks clear, but on 
the day that the p�lot upl�fted the fuel they had already 
d�spensed over �,000 ltr of Avgas to other a�rcraft, none 
of wh�ch had reported any subsequent problems. 

Accumulation of water in fuel tanks

Condensat�on w�th�n the fuel tanks can result �n the 
accumulat�on of water �n the fuel system.  For l�ght a�rcraft 
condensat�on normally results from large var�at�ons �n 
the day and n�ght-t�me temperatures.  Dur�ng the day the 
tank heats up caus�ng the a�r �n the tank to expand and 
escape through the vents.  At n�ght the a�r �n the tank 
cools down allow�ng mo�st a�r to be drawn �nto the tank 
w�th the result that condensat�on forms on the tank walls.  
The problem �s most l�kely to occur w�th large fuel tanks 
when the a�rcraft �s parked outs�de for a per�od of t�me 
w�th a part�al fuel load.  A spec�al�st av�at�on fuels adv�ser 
has �nd�cated that w�th the meteorolog�cal cond�t�ons at 
the t�me of th�s acc�dent, condensat�on could, at most, 
account for the generat�on of a teaspoon of water �n each 
of the fuel tanks since the previous flight.   
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Fuel water sediment checks

The owner stated that he normally undertook fuel/water 

sediment checks during the pre-flight checks just prior to 

flying the helicopter, but on this occasion had carried out 

the fuel checks the night before the accident flight.  When 

the fuel sample was taken from the gascolator after the 

accident the owner had initially thought that as the fluid 

was clear the sample was free of water.  However, �t was 

not unt�l the eng�neer po�nted out that Avgas �s blue that 

the owner real�sed that the sample jar was full of water.  

The owner confirmed that he did not normally check 

the colour of the fuel as he bel�eved that the presence 

of water �n fuel would be apparent by the presence of 

globules of water �n the base of the sample tube or a 

men�scus between the water and fuel.

Comments

The use of eng�ne govern�ng systems �n hel�copters and 

the correlation of the carburettor butterfly valve with the 

collect�ve lever mean that hel�copter p�lots m�ght not be 

aware of the bu�ld up of carburettor �c�ng, wh�ch could 

result �n the sudden stopp�ng of the eng�ne, or severe 

reduct�on �n power when the collect�ve lever �s lowered.  

It �s, therefore, �mportant that carburettor a�r temperature 

gauges are ma�nta�ned �n a serv�ceable cond�t�on and are 

regularly monitored throughout the flight.

Wh�lst the meteorolog�cal cond�t�ons meant that there 

was a ser�ous r�sk of carburettor �c�ng, the presence of a 

large quant�ty of water �n the carburettor fuel bowl and 

gascolator �nd�cates that �t �s most probable that �t was 
water contam�nat�on of the fuel wh�ch caused the eng�ne 
to stop.

Just pr�or to the eng�ne fa�lure the p�lot felt a sl�ght k�ck 
�n yaw, wh�ch he bel�eved was caused by turbulence, 
but g�ven the l�ght w�nd cond�t�ons was most probably 
an early �nd�cat�on that water was start�ng to enter the 
eng�ne.  It �s normally assumed that an eng�ne fa�lure �n 
a l�ght hel�copter w�ll �n�t�ally be apparent by a sudden 
yaw to the left or r�ght, depend�ng on the d�rect�on of 
rotat�on of the ma�n rotor.  However, on th�s occas�on 
the p�lot lowered the collect�ve lever and, therefore, 
unloaded the ma�n rotor just pr�or to the eng�ne fa�lure 
and �t was the act�vat�on of the low rotor rpm warn�ng 
horn and lack of eng�ne no�se, wh�ch prompted h�m to 
enter an autorotat�on.  

Not only had there been no recent ra�n, but the cond�t�on 
of the fuel tanks meant that �t was unl�kely that water 
would have entered the fuel tanks by leak�ng through 
the fuel caps; moreover there was no ev�dence of water 
contamination of the fuel supply at the local airfield.  It 
�s poss�ble that the source of the water was condensat�on 
accumulat�ng �n the unusable port�on of the fuel tanks 
over a per�od of t�me.  It �s also poss�ble that the owner 
d�d not detect the presence of water dur�ng the fuel water 
sed�ment checks as he d�d not cons�der the colour of the 
fluid, or appreciate that the sample might only contain 
water and would, therefore, conta�n ne�ther globules nor 
a meniscus between the two fluids. 




