








Category Rotorcraft respectively. 
These Advisory Circulars essential­
ly state the conditions and proce­
dures for the flight testing necessary 
to show compliance with certifica­
tion requirements. The sections that 
address the "Limiting Height-Speed 
Envelope" are largely identical for 
Normal and Transport Category 
Rotorcraft. They each state in part: 

"Explanation. 
(1) The height-speed enve­

lope is normally referred to as the 
height-velocity (HV) diagram. It 
defines an envelope of airspeed and 
height above the ground from which 
a safe power-off or OEllanding 
cannot be made. The diagram nor­
mally consists of three portions: (a) 

Altitudes below the knee represent 
takeoffprOfile points. For test 
points in the takeoff portion, takeoff 
power ... and nonnal pilot reaction 
time will be used. 

(8). This test is the least 
predictable of all the peiformance 
items. Therefore, the expansion and 
extrapolation of test data are ques­
tionable. Weight may not be extrap­
olated to higher values. In order to 
extrapolate HV data to higher alti­
tudes, any analytical method must 
have FAA approval ... the maximum 
allowable extrapolation should be 
limited to 2,000 feet density altitude 
(Hd). HV test weights for normal 
category helicopters are the maxi­
mum weight at sea level and some
 
lessor weight at high density alti-


I tudes. (For transport cate­
rr-==-i-==================;;I gory helicopters HV test 

HEIGHT 
(H) 

weights should be consis­
tent with the takeoff and 
landing WAT (weight, alti­
tude, temperature) limit 
curve which will be placed 
in the Rotorcraft Flight 
Manual). 
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beyond allowable maintenance lim­
its is considered an unsatisfactory 
test point. 

(6) High Hover. A stabi­
lized OGE (out of ground effect) 
hover condition prior to power fail­
ure is essential. A minimum I-sec­
ond time delay between power fail­
ure and initial control actuation is 
utilized. 

Low Hover. No time delay 
is applied other than normal pilot 
reaction ... Lowering of the collec­
tive is not permitted because it is 
not a pilot action which could be 
expected if an engine failed without 
notice during a hovering condition 
in service. 

Takeoff Corridor. Normal 
pilot reaction is applied when the 

.. engine is made inoperative. At low 
speeds collective may be lowered 
quickly to retain rpm and minimize 
the time between poyver failure and 
ground contact. If airspeed is suffi­
cient for an effective flare, the air­
craft is flared to reduce airspeed, 
retain rotor rpm, and control verti­
cal speed prior to touchdown. 
Considerable suiface area may be 
needed for a sliding or rolling stop. 
(8). Verifying the HV Diagram. A 
sufficient number of test points must 
be flown to verify the diagram. The 
key areas are the knee, high altitude 
hover, low altitude hover, and high 
speed touchdown. Test points with 
excessive gear loads, above average 
skill requirements, winds above per­
missible levels, rotor droop below 
approved minimum transient range, 
damage to the helicopter, excessive 
power, incorrect time delay, etc., 
cannot be accepted. " 

These Advisory Circular state­
ments clearly indicate that under the 
conditions required for HV flight 
testing - maximum gross weight, 
calm wind, runway type landing 
surface, power settings and control 
actuation - a safe power-off or OEI 
landing cannot be made from within 

the HV envelope. We can visualize 
what a "safe" landing would be; 
presumably no damage to the air­
frame and consequently no injuries 
to the occupants. But we have only 
our imagination of the degree of 
destruction or the level of injuries 
which would result from power off 
landings from various points within 
the HV envelope. 

One can argue (as well as 
demonstrate) that a safe landing can 
indeed be made from within the HV 
envelope under conditions less criti­
cal than those required for HV 
envelope testing. For instance, with 
~ favorable wind, light gross 
weight, and a runway type landing 
area, a safe power-off landing can 
be made from a point just below 
and within the knee when initiated 
at a low power setting during an 
approach for landing. 

Conversely, when outside (he 
HV envelope, a safe power-off 
landing probably cannot be made 
when only hostile terrain can be 
reached. 

Collectively, the responses we 
received say: 

• Under certain conditions 
it may be possible to make a safe 
power-off landing from selective 
points within the HV envelope. 

• A safe power-off landing 
is not guaranteed from outside the 
HV envelope. 

• The HV envelope is pri­
marily an indication of aircraft 
capabilities. Many variables, both 
positive and negative, determine the 
outcome of a power-off landing. 

• Acknowledge the risks of 
flying within the HV envelope: (1) 
the fact that under certain condi­
tions the aircraft cannot make a safe 
power-off landing, and (2) under 
mixed conditions the odds of mak­
ing a safe power-off landing are 
probably against you. 

Another aspect of the HV dia­
gram is its placement in either the 
Limitations Section or the 

Performance Section of the 
Rotorcraft Flight Manual. This was 
addressed in a FAA Rotorcraft 
Directorate ASW- 100 letter 10 
September, 1990. 

"The reason height-velocity 
(H- V) is placed in the limitation 
section of a flight manual is not 
related to the number of engines. It 
is a function of certification catego­
ry and associated regulations. All 
normal category rotorcraft flight 
manuals, whether a single or a 
twin-engine helicopter, may present 
H- Vas peiformance information. 

Transport Category rotorcraft
 
with 10 or more passenger seats
 
must observe H- V restrictions as a
 
limitation.
 

The philosophy of differing lev­

els of safety as a function of gross
 
weight and passenger complement
 
is well established and accepted
 
both in the fixed and rotary wing
 
community. "
 

Regardless ofyour 
views ofthe HVDiag­
ram, it is hut onepiece 
ofinformation that 
every helicopterpilot 
must consider in plan­
ning and conducting 
everyflight. Respect it 
for what it is. 

- 1-­



-----------

__

j 

Please complete this coupon and return to the address below. 

Name Title _ 

CompanyYes! Address	 _ 

I would like to receive City _ State
 
my own copy of the
 

Zip	 Helicopter type t10wn 
HELIPROPS newsletter ­

THE HUMAN AD. Volume 9 Number 2 Bell Helicopter Textron, Inc. 
~ 

Hellprops	 Heliprops Administrator; PO. Box 482 
MS 082835, Fort Worth, Texas 7610 I 

I
I
I
I
I
I
 

The HELTPROPS HUMAN AD is published by the Customer Training Academy, Bell Helicopter Textron 
Incorporated, and is distributed free of charge to helicopter operators, owners, t1ight department managers and pilots. 
The contents do not necessarily ret1ect official policy and unless stated, should not be construed as regulations or direc­
tives. 

The primary objective of the HELIPROPS program and the HUMAN AD is to help reduce human error related acci­
dents. This newsletter stresses professionalism, safety and good aeronautical decision-making. 

Letters with constructive comments and suggestions are invited. Correspondents should provide name, address and 
telephone number to: 

Bell Helicopter Textron, Inc. 
Jim Szymanski 
HELIPROPS Administrator 
P.O. Box 482 
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or e-mail: 
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HellpropsFort Worth, Texas 76101 

ISZYMANSKI-BHTl@MCIMAIL.COM 


