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1.4 - MAIN DIMENSIONS
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. Overall length = 12.94 m (42.45 ft)
’—-4— e e —_ 2! re-—
|
IS
| 'S
=y == I — Q =}
cqi@;

MAXIMUM PERMISSIBLE WEIGHT
Refer to the Flight Manual
for the applicable version.

EMPTY WEIGHT OF STANDARD HELICOFTER
Refer to the Weight Sheet
for the applicable helicopter.

228 m
(748 1)

WITH MAIN ROTOR BLADES FOLDED
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2.53m
T8.29 fiy >
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10.93 m (35.80 ft) N
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Skisse av havaristedet tegnet av farteysjefen etter ulykken.

[
Sketch of the accident site drawn by the pilot-in-command after the accident.
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Main rotorblade rotation marks




The two impact fingers

Bilag/ App.1p.5S




Bilag/ App.1p.6

The deformed aft flexible coupling in the forward position.
Flange comners on forward and aft flange slightly bent due to a
forward directed force. (Photos by DNV)
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Red main rotorblade rotation mark on
the underside of the horizontal stabilizer
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DET NORSKE VERITAS

Sketch illustrating the main sections of the helicopter AS 350 B2,
(ex. rotors). The components of the tail boom / tail unit are:

A
B
C
D
E
F
G
H
|

J

K

Forward tail boom unit

Rear tail boom unit

Tail cone (tail boom end fairing)
Horizontal stabilizer

Upper (vertical) fin

Lower (vertical) fin

Tail guard

Tail rotor drive shaft fairings
Tail gearbox fairing

Tail rotor pitch control rod
Tail rotor drive shaft
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Fig. 2 General view of the main rotor mast/rotor hub. Photo by AAIB/N.
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Fig. 3 Photo showing the abnormally tilted main rotor mast/rotor hub, and also stating
tha: the most forward section of the tail boom was still attached to the body
structure. Photo by AAIB/N.



DET NORSKE VERITAS

Fiz.4  General view of the rear tail boom unit and the horizontal stabilizer.
Photo by AAIB/N.
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Fig. 5 Close-up photo illustrating bending and pulling of the TR pitch control rod
through the fairing attachment, towards the L/H side of the helicopter.
Photo by AAIB/N.
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Fig. 6 Front view, illustrating the profile deformation of the rear tail boom unit.
At this location the R/H side of the tail boom (ref. helicopter axis) has
been severely indented just below the leading edge of the horizontal
stabilizer.
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Fig.7 Underneath view of the front end of the rear tail boom unit. The location and
direction of the scratch marks and skin folding are found to confirm a MRB
strike towards this location.
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Fig. 8

Upper surface view of the front end of the rear tail boom unit. Note that the one
suppert stiffener for the drive shaft fairing is significantly bent towards the L/H
side (aelicopter axis) as a consequence of the pitch control rod bending and
pulling, shown in Fig. 5. The deformed stiffener in question is arrowed.
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Fig. 10 Indentation and score marks noted in the central ground contact sec:ion of the
tail guard. Transverse scores towards the R/H side of the helicopter are seen.
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Fig. 11  Photo showing the two fracture locations of the TR pitch control rod, and the severely
bent and flattened 22 cm rod section between the fractures. The forward direction of
the helicopter related to the rod section is seen arrowed on the photo.
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Fig. 13 Appearance of the rear fracture it the TR rear drive shaft, seen towards the nearest ball
bearing (forward direction). Position of the fracture approx. 68 cm forward to the rear
cnd flange. Material overload as a consequence of bending and shear is indicated on the
photo.




DET NORSKE VERITAS

Fig. 14 Side (profile) view of the large dia. bushed flexible coupling (dark red colour), flange
connecting the rear TR drive shaft to TGB. A significant backwards deformation of the
coupling lugs connected to the drive shaft is noted (maximum axial displacement
~7 mm).
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Fig. 15 Interior surface location from the R/H side upper surface of the rear tail boom unit,
representing the rivet joint in question. Bore edge deformation is marked by red arrows.

[P ingeg g oy

Fig. 16 Interior surface location from the top surface of the rear tail boom unit, representing the
rivet joint in question. Bore edge deformation is marked by red arrows.

I gy ; A =

Fig. 17 Interior surface location from the L/H side upper surface of the rear tail boora unit,
representing the rivet joint in question. Bore edge deformation is marked by red arrows.
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Fig. 18 Micropattern representing the fracture surface of the TR pitch control rod (fracture seen
to the right in Fig. 11). Characteristic dimples are seen, stating a ductile material
overload. Magnification X 520

Fig. 19 Micropattern representing the fracture surface of the TR rear drive shaft (fracture

surface seen in Fig. 13). Dimples are stating a regular material overload.
Magnification X 520
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|  Helikopter hovedrotor 6,66 m over bar bakke

Helikopter hovedrotor 3,33 m over bar bakke
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3.2.5 Recirculation Close to the Ground
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Fig. 3.23 Flow through rotor in steep or vertical climbs
and descents

When a helicopter hovers in ground effect above a
smooth surface the slipsiream flows approximately 3
rotor diameters outward before it begins to
recirculate, fig. 3.24. In this case it takes time to build
up dangerous recirculation.

~—

Fig. 3.24 Recirculation near the ground above a
smooth surface

When friction between the ground and the slipstream
increases, recirculation begins earlier. This is
illustrated in fig. 3.25 where a helicopter hovers very
close to the water surface and the slipstream is
slowed down by impact with the water.

If the ground is covered by high grass, or if the
hovering area is surrounded by trees or buildings,
recirculation may be obtained immediately, fig. 3.26.
Note that hovering closc to a building rcsults in
unsymmetrical recirculation. This affects the flapping
of the blades and the helicopter drifts away from the
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Fig. 3.26 Forced recirculation close to ground

hovering position unless the stability disturbance is
checked by the pilot.

Fig. 3.27 and 3.28 show wind tunnel tests of
recirculation at zero wind-speed. Smoke is used to
visualize the flow.

Fig. 3.27 Wind tunnel test of recirculation above a
smooth surface



In fig. 3.27 the wind tunne! floor is smooth and the
smoke dissipates before it reaches the point where
recirculation is obtained (3 rotor diameters from the

rotor center).

Fig. 3.28 Recirculation with an object blocking the flow

In fig. 3.28 a small piece of wood, approximately one
fifth of the rotor height above the floor. has been
placed near the edge of the rotor disc. The smoke
shows that recirculation is immediztely obtained.
These tesis show that even small objects on the
ground may have large efifects on recirculation and
hence on the probability of vortex ring formation.

Early unsymmetrical recirculation may also be
obtained when hovering in a wind. This Is shown in fig,
3.29 where a helicopter hovers very close to a water
surface in @ slight headwind.

Fig. 3.29 Hovering in a wind gives unsymmetrical
recirculation

Hovering in a tailwind brings the rear recirculation
closer to the helicopter and if the wind is strong
enough Lhe recirculation may interfere with the tail
rotor. If the tail rotor turns in the same direction as the
recirculating flow, tail rotor effectiveness will be lost.

fig. 3.30.

Recirculalion

e

Recirculation at lail retor

Fig. 3.30 Tailwind haver with recirculation at tail rotor

An impression of rotor vortex formation close to the
ground is given at fig. 3.31 showing vortices obtained

during a pull-up.

Fig. 3.31 Rotor vortices during pull.up close to ground



FORKORTELSER/ ABBREVIATIONS

AAIB/N
BEA

Ciy
CAVOK
CPL-H
DNV
FOM
HSL
kW
L/G
L/H
LPT
MGB
MRB
MRM
OSM
R/H
pm
SEM
TGB
TR

Aircraft Accident Investigation Board/ Norway
Bureau Enquétes Accidents

Celsius

Center of Gravity

Cciling And Visibility OK
Commercial Pilots Licence - Helicopter
Det Norske Veritas

Flight Operation Manual
Havarikommisjonen for Sivil Luftfart
kiloWatt

Landing Gear

Left Hand

Licence Proficiency Test

Main Gear Box

Main Rotor Blade

Main Rotor Mast

Optical Stereo Microscope

Right Hand

rotations per minute

Scanning Electron Microscope
Tailrotor Gear Box

Tail Rotor
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