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As per ICAO Annex 13 and EU regulation EU 996/2010, decisions regarding whether to conduct a civil aviation safety investigation,
and the extent of an investigation, are based on many factors, including the level of safety benefit expected to be drawn from
such an investigation.

For this occurrence, a limited-scope, fact-gathering investigation and analysis was conducted. The investigation mainly focussed
on the actions and conditions directly relating to the occurrence and might not cover all aspects of the aircraft operation and/or
possible underlying safety factors due to the expected safety benefit of it and/or the extent of evidence/resources available.

SYNOPSIS

Occurrence class

Accident

Occurrence category

Loss of control - inflight (LOC-I)

Date and time'’ Sunday 25 June 2023
12:06 UTC

Location A field next to the aerodrome of Goetsenhoven
50°46'39.40"N, 4°56'54.36"E

Aircraft Grumman American AA-5A Cheetah

Aircraft category Fixed wing - Small aeroplane (MTOW < 5700 kg)

Location of departure

Aerodrome of Goetsenhoeven (EBTN)

Planned destination

Aerodrome of Genk/Zwartberg (EBZW)

Type of operation

Non-commercial - Cross-country

Phase of flight Takeoff
Injuries 2 minor
Aircraft damage Substantial

What happened

After a rolling take-off from runway 24, the aircraft did not accelerate or climb as expected. The pilot
continued straight ahead to attempt a precautionary landing but the aircraft descended and impacted
a field beyond the runway. All occupants evacuated, with the pilot uninjured and the passengers
sustaining minor injuries.

1 All time data in this report are indicated in UTC, unless otherwise specified
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1. THE OCCURRENCE

1.1

Narrative

The purpose of the flight was a small introductory trip from the aerodrome of
Tienen/Goetsenhoven (EBTN) to the aerodrome of Genk/Zwartberg (EBZW) with a befriended
couple of the pilot, who is a member of the local aeroclub. The flight had been postponed
several times previously due to aircraft maintenance and weather conditions.

Reportedly, the passengers and the pilot arrived at EBTN around 11:00, i.e. one hour before the
planned flight. As the aircraft had already been used for a flight earlier that day, it was parked
outside next to the hangar.

At 11:58:24 (according to data from the on-board GNSS logger), the aircraft started to taxiing.
The female passenger was seated in the right-hand front seat next to the pilot, while her
husband occupied the rear seat, also on the right-hand side. At the run-up area in front of the
threshold of runway 35, the pilot carried out the engine power checks (magneto check,
carburettor heat, etc.).

At 12:04:34, the aircraft taxied further towards the active runway 24. The Cheetah taxied to the
runway intersection and then backtracked on the opposite runway 06. However, as a sailplane
was parked near the threshold of runway 06, the full runway length could not be used.
Consequently, the aircraft made a U-turn just before the marked threshold and commenced a
rolling take-off (i.e. without a full stop), as another aeroplane was already established on base
leg.

According to the pilot, rotation was initiated at approximately 60 KIAS. Shortly after becoming
airborne, however, he noticed that the aircraft was not accelerating or climbing as expected.
He briefly considered landing straight ahead on the remaining runway, but this was no longer
feasible. He therefore decided to continue ahead, cross the road bordering the runway, and
attempt a precautionary landing in the cultivated field beyond.

While preparing to land in the field, the aircraft suddenly experienced a rapid descent and
impacted the ground, landing on the main landing gear first. The aeroplane continued to roll for
approximately 30 metres before veering sharply to the right and coming to rest with a heading
roughly perpendicular to the runway.

The pilot immediately shut off the fuel selector and switched off the master switch. The canopy
could still be opened without difficulty, allowing all occupants to evacuate the aircraft quickly.
The pilot was uninjured. The rear passenger sustained an abrasion to the head, while the front
passenger suffered contusions and a small laceration to the knee. She was transported to
hospital, where stitches were applied.
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Figure 1 : the complete trajectory of the aircraft from engine start-up to final impact

Witness statements

Pilot

The pilot stated that he felt the aircraft was not climbing and immediately lowered the nose.
He briefly considered attempting to land back on the runway, but determined that this was no
longer an option. In order to avoid the main road, he raised the nose again.

He then decided to fly across that road and carry out a precautionary landing beyond it.
According to the pilot, the maximum altitude reached was approximately 20—30 metres, which
was sufficient to clear all lighting poles and other obstacles. No evasive manoeuvres were
required.

The pilot reported that the aircraft then suddenly experienced a sharp downward drop. The
aircraft continued to slide forward before turning to the right and coming to rest approximately
perpendicular to the runway.

He stated that the aircraft remained upright throughout the sequence, without significant bank,
although he experienced a need for substantial rudder input.

The pilot stated that the flaps were retracted, the mixture was set to full rich, the fuel pump was
on, and the trim was set “nose-up” for take-off.

He could not recall whether the stall warning activated during the flight; however, he noted that
this does not necessarily mean that it did not activate. The stall warning system had been
tested prior to the flight and was confirmed to be serviceable.
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1.2.2

1.2.3

1.24

The pilot was unable to provide specific engine RPM values but confirmed that full throttle was
applied and that no abnormal engine behaviour was observed. He stated that the throttle
position was not altered after full power was set at the beginning of the take-off roll.

Passengers

It was the first time they had flown in a single-engine piston aircraft. What remained with them
was that the engine was extremely loud and that the nose pitched up sharply almost
immediately. The flight was not smooth; the aircraft seemed to be hanging in the air. They
stated that they did not hear any warning alarms.

Eye witness 1

The witness has approximately 50 years of experience as a pilot. At the time of the occurrence,
he was positioned in front of the ULM club clubhouse near the northern hangar.

The witness stated that he did not observe the actual rotation. He first saw the aircraft shortly
after takeoff from runway 24, at a point where it had already passed the intersection with the
crossing runway.

He reported that the aircraft immediately appeared to be in an excessively high nose attitude
and seemed to be “hanging purely on engine power.” At that stage, the aircraft was not yet
descending. It continued over the Hannuitsesteenweg and appeared to gain a limited amount
of altitude.

According to the witness, the nose was subsequently lowered slightly, although the aircraft
remained in a positive pitch attitude. Thereafter, the aircraft began to descend and exhibited
gentle lateral oscillations, rocking from left to right with an estimated bank angle of
approximately 10 degrees on each side.

The witness observed that the aircraft then appeared to pitch up again, possibly in response to
proximity to the ground, after which it continued to descend and eventually impacted the
terrain. The aircraft did not strike the ground in a nose-down attitude but instead contacted the
ground on the main landing gear.

With regard to engine performance, the witness reported that the engine sound was consistent
with full throttle until the end of the sequence. No power reduction was perceived, engine speed
appeared constant, and no hesitation or irregularities were noted.

Eye withess 2

The witness was driving his vehicle on runway 06 behind the departing aircraft. He was en route
to deliver a wheel to a landed glider.

He stated that he immediately noticed that the aircraft adopted an abnormally high pitch
attitude.
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2. CONTEXTUAL INFORMATION

21 Damage to the airplane

The aircraft sustained substantial structural damage as a result of the impact.

The lower engine cowling was dented and fractured. One propeller blade was bent aft and
displayed impact damage in the form of nicks along the leading edge. The tip of the other blade
was significantly curled aft.

The windshield plexiglass was partially broken.

The nose landing gear was broken. Both main landing gears were bent outward.

2.2 Personnel information

Table 1 : General pilot data

Age 62
License PPL(A) initially issued by the Belgian CAA on 03 July 2017
Ratings SEP (land) valid until 30 June 2025
Medical certificate Class 2

Table 2 :Flying experience pilot

Total hours 266h49'
Total on type 62h25’
Last 90 days: 5h11'
Last 30 days/last 24 Oh
hours:

Last proficiency check 13 May 2023

2.3 Aircraft information

2.3.1 General

The Grumman AA-5 series is a family of four-seat, single-engine, low-wing light aircraft introduced
in 1971 by American Aviation and later produced by Grumman Aerospace. It is equipped with fixed
tricycle landing gear and a sliding bubble canopy.

The AA-5A Cheetah was introduced as an improved version of the original AA-5 Traveler,
incorporating several structural enhancements. These included a strengthened landing gear and
associated airframe modifications. The ventral fin fitted to the Traveler was eliminated, while the
horizontal tail was enlarged to allow for an expanded center-of-gravity range. In addition, an option
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was introduced to increase fuel capacity from the Traveler's 37 US gallons to 52 US gallons, while
retaining the same powerplant - a 150 hp Lycoming 0-320-E2G engine - as well as the Traveler's
general handling characteristics and fixed-pitch propeller configuration.

2.29m (7' 6")

Figure 2 : 3-view of the AA-5A Cheetah

2.3.2 The accident aircraft

Table 1 : General aircraft data

General
Manufacturer Grumman American Aviation Corporation
Model: AA-5A Cheetah
History
Year of built: 1975
Registration: Registered by the Belgian CAA since 1975
Serial: AAS5A-0010
Airworthiness Last Airworthiness Review Certificate issued by the
Belgian CAA on 19 May 2022, first extension issued
on 06 June 2023
Total hours 6977:39
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2.3.3

Table 2 : Engine and propeller data

Engine

Engine type Four-cylinder, horizontally opposed, air-cooled, normally
aspirated, direct-drive piston engine

Engine manufacturer and Lycoming 0-320-E2G -150 hp

model

Serial L-16182-27A

Total hours 8466:39

Hours since last overhaul 2486:39

Propeller

Propeller type Fixed-pitch, two-blade, aluminium, clockwise-rotating

Propeller  manufacturer Sensenich 74DM7S10

and model

Serial A60222

Total hours 2486:39

Hours since last overhaul 479:39

The most recent maintenance consisted of a 50-hour inspection at a total time of 6968:10. This
inspection included, among other tasks, the 500-hour inspection of both magnetos and a
pitot/static system leak check. The maintenance was completed on 3 June 2023 with a
10-minute engine run-up.

Elevator trim

The elevator assembly consists of the elevator and an anti-servo tab, which is attached to the
inboard trailing edge of the elevator by a piano hinge. When the elevator is deflected upward, a
roller connected to the anti-servo bellcrank moves the forward end of the trim-tab arm
downward. As the trim-tab arm is hinged at its center, this motion causes the trim tab to deflect
upward in proportion to the elevator movement.

When the elevator is deflected downward, the trim tab also moves downward accordingly. The
trim tab provides appropriate control forces and feedback to the pilot and increases the overall
effectiveness of the elevator.

Elevator trim is achieved by positioning the anti-servo bellcrank through the trim system. This
arrangement causes the trim-tab deflection to increase in one direction while decreasing in the
opposite direction, thereby altering the control forces required to move the elevator.

\,
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234

2.3.5

2.3.6

The trim wheel consists of 15 so-called notches. From full nose-down to full nose-up it takes
64 notches (or 2.7 turns). From the neutral position to full nose-up it takes 32 bumps (1.4
turns).
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Figure 3 : elevator trim tab (left), trim indication in cockpit with take-off (T.O.) range (centre) and entire control
system (right)

Stall warning system

The airplane is equipped with an electrically operated stall warning system. A lift detector,
located on the leading edge of the right wing actuates the stall warning system. As the angle
of attack of the wing changes to the extent that a stall condition is imminent, a portion of the
air flow over the wing leading edge lifts the tab on the lift detector. The lift detector then
completes circuit that applies electrical power to the stall warning horn located under the
instrument panel. According to the manufacturer, the stall warning horn provides an aural
indication of an impending stall at approximately 5 KIAS to 10 KIAS above the stall speed.

Previous flight

The aircraft had already flown earlier that day with two occupants on board. At that time, the
temperature at take-off had already risen to 28 °C, and the take-off weight was approximately
2000 Ibs. The pilot of that flight stated that no technical irregularities were encountered, nor
were any abnormalities observed in the aircraft’s climb performance.

Pilot’s Operating Handbook (POH)

The POH issued by the manufacturer gives the following stall speeds:
Vso (landing configuration) at maximum mass: 53 kt (61 mph)
Vs (flaps retracted) at maximum mass: 55 kt (63 mph)

The ‘Normal Procedures’ section describes the normal take-off:
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Accelerate to 50 KIAS (58 MPH) before applying a light back pressure on the control wheel to lift
off the nose wheel. Raising the nose wheel too soon or to an excessive angle may increase takeoff
ground distance. When airborne, accelerate to the desired climb speed.

Figure 4 reflects the POH checklist.

Mormal Takeoff

" Flaps — UP
: Carburetor Heat — OFF
Auxiliary Fuel Pump — ON
Throttle — FULL OPEN
Eﬂl;va]tm Control — Raise nosewheel at 50 KIAS (58 MPH} to 65 KIAS (63
H
Climb Speed — 85 KIAS (98 MPH}
Turn Transponder to ON after takeoff

Obstacle Clearance Takeoff

Flaps — UP

Carburetor Heat — OFF

Auxiliary Fuel Pump — ON

Throttle = FULL QPEN :

Elevator — Apply light back pressure at 50 KIAS (58 MPH), lift nosewheel at
55 KIAS (63 MPH)

Climb Speed — 63 KIAS (73 MPH)

Figure 4 : Take-off procedures as published in POH

2.3.7 Checklists aeroclub

Based on the POH, the aeroclub developed its own checklist, which was available in the aircraft.
Figure 5 and Figure 6 respectively show the pre-take-off and take-off checklists, indicating the
required settings and airspeeds to be flown.

1 T  Trimmer Set for take off

2 Throttle friction Finger tight

3 M Mixture RICH

4 Magnetos On BOTH, Master Switch ON

5 | P Pitot heather As required

6 Primer Locked

7 | F  Fuel On tank with highest contents,
Fuel pump ON

8 Flaps Check full range,
Set UP

9 | I Instruments Checked and set, Directional gyro
Altimeter, Engine T & Pressure.

10 H Hatches Doors and windows secure

11 Harness Secure

12 C  Carb. Heat COLD

13 Controls Full and free movement

Figure 5 : Pre take-off checklist

©
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TAKE OFF

1 LOOKOUT Runway, approach and departure
paths visually checked
ATC clearance
2 RPM Full power
3 | Engine Temp / Press, steady within limit
4 | Airspeed Increasing
5 | Elevator Control Raise nose at 58 Mph — 50 Kis
Climb Best angle : 80 Mph (78 Mph - 68 Kts)
speed Best rate 90 Mph (91 Mph - 79 Kis)
Normal : 100 Mph (98 Mph — 85 Kis)

Figure 6 : Take-off checklist

2.3.8 Mass and balance

Table 3 and Figure 7 present the mass and balance data of the flight as calculated by the pilot

and reviewed by the investigation team. Both the mass and the centre-of-gravity (CG) position

were within the prescribed limits.

Table 3: Mass and balance

2100 +

- N
g 8
3 3

Aircraft Weight (Ibs)
&
o

1700 +

1600 +§

1500 +

1400

oo00 +—4 1+ 1 L1

Mass Mass Arm Moment
(kg) (Ib) (inch) (Lb-in/1000)
Basic empty mass 637 1404 84.18| 118193.15
Pilot 70 154 90.60 13981.57
Front passenger 75 165 90.60 14980.26
Rear passenger 1 100 220 126.00 27777.96
Rear passenger 2 / / 126.00
Bagage area 5 11 151.00 1664.47
Usable fuel 116 liters 83 184 94.81 17402.11
970 2139 90.71| 193999.53
2400
2300 +

80 81 82 83 84 85 86 87 88 89 90 91 92 83

C.G. Location
(Inches Aft Datum)

Figure 7 : The blue cross indicates the mass and CG position.
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Meteorological information

That weekend, a high-pressure core was moving from the Bay of Biscay over our region north-
eastwards. Belgium came under the favourable influence of an extension of the Azores High.
This high was moving through our region towards the northeast, causing the flow to shift to

southeast and bringing increasingly warmer continental air.

Table 4 : Actual decoded meteo reports from aerodromes in the vicinity

Source: METAR Beauvechain METAR Diest/Schaffen
(EBBE) (EBDT)

Distance from site: 7 nm west 16 nm north

Time: 11:55 UTC 11:55UTC

Average wind | 160° 170°

directions and speed: 5 kt 6 kt

Visibility  and  sky
condition:

Visibility 10 km or more
NCD: No Cloud Detected

Visibility 10 km or more
NCD: No Cloud
Detected

Temperature 29°C 30°C
Dew point 13°C 15°C
Altimeter (QNH) 1017 hPa 1016 hPa

Trend forecast

No significant change

No significant change

The airfield windsock is observable in the distance on CCTV camera 2 (see Figure 10) and was
consistent with the wind direction and light wind conditions reported in METARs for nearby
aerodromes.

Aerodrome information

The aerodrome of Goetsenhoven (EBTN) is a former military base belonging to the Belgian Air
Component. The airfield is located around 3 km Southeast of the city of Tienen.

The airfield is given in concession to a civilian aero club operator outside the military
operational hours. The airfield is open on Saturday, Sunday, official and military holidays and
the use of it is subject to prior permission from the operator. No civil flights allowed outside
the club's opening hours.

Elevation of the airfield is 246 ft.
It consists of 2 crossing, bi-directional runways in asphalt; runway 06-24 and runway 17-35.
To the west, the airfield is bordered by a road, the Hannuitsesteenweg, which runs

perpendicular to runway 06-24. Along a long width, no fence is present between the runway and
the road.
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Except for traffic signs extending up to 2 metres above ground level, there are also no obstacles
across the width of the runway strip. The closest obstacles, consisting of traffic lights, are

indicated in Figure 8.
El
L @
1100 N

N1

Elev
226 ft

Traffic light height
10 meters

(%)
S2 350
4 345"

Figure 8 : Schematic diagram of the aerodrome, including the location of the main obstacles beyond Runway 24.
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2.6

Google Earth

Figure 9 : Declared distances of RWY 24

Table 5 : Main characteristics runway 24

Actual bearing 240°
Length 728 m
Width 30m
Runway strength and surface 5700 kg, asphalt
Slope Not published, but slightly upslope (less than 1 %)
Take-off run available (TORA) 663 m
Take-off distance available (TODA) 663 m
Accelerate-stop distance available (ADSA) 728 m
Recorded data

The aircraft was equipped with conventional analogue instruments and was not fitted with any
system capable of recording flight data or engine parameters, nor was such equipment
required by regulation.

The pilot carried a handheld GNSS data logger on board (i-gotU GT-600), which recorded the
aircraft’s position at average intervals of nine seconds.

In addition, recordings from two CCTV cameras were used. These cameras were installed on
the hangars of the ultralight aeroclub located north of the aerodrome. The resolution was 1920
x 1080 pixels at 25 frames per second in color, however, no audio was recorded.
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2.7

Location of
windsock

Figure 10 : Sketch illustrating the flight path as recorded by the CCTV cameras.

ey -a

Figure 11 : Composite image based on footage from Camera 1 after correction for lens distortion.

Wreckage and impact information

The aircraft came to rest in a beet field located behind the Hannuitsesteenweg. The ground at
the site was hard and dry. The final position of the aircraft was recorded at 50°46'39.40"N,
4°56'54.36"E, on a heading of 340°.

The point of first impact, where ground markings began, was identified at 50°46'40.04"N,
4°56'55.52"E. This location was approximately 348 meters beyond the threshold of runway 06
and about 40 meters to the left of the extended runway centerline.
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Traffic light
right

Shelter bus
direction Tienen

Final position, +-
30 meters further,
heading 340°

Traffic light left
Firstimpact 4 _ Shelter bus direction
¢ Goetsenhoven

Figure 12 : impact location (source image Google Earth, annotated by the AAIU)

First high obstacle left:
traffic light of 10 meters
First high obstacle right directic?:sGZI:SIfr:hoven
(as seen from RWY 24):

traffic light of 10 meters

Indication of runway edge

%

Figure 13 : Final position of the aircraft, looking back toward the aerodrome, illustrating the absence of immediate
obstacles along the flight path.
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At the accident site, it was established that the mixture control was set to full rich and that the
flaps were in the neutral position (as indicated both by the flap surfaces themselves and by the
indicator adjacent to the electric flap switch). Both the fuel pump switch and the fuel selector
were found in the OFF position, reportedly this was done after the accident.

The elevator trim was set near full nose-up (12 trim-wheel bumps short of full nose-up). It
should be noted, however, that the indication was not very clear, as it was partly obscured by
the pilot seat fairing and the indication sticker had already worn off.

Bump in trim wheel
p—

Figure 14 : Elevator trim control as found on site

The aircraft was transported to a secured hangar at the airfield, where additional inspections
were conducted three days later. Among other items, the following was found/

e The control wheels were free to move, and both the ailerons and the elevator exhibited full
range of motion. The rudder also showed full deflection.

e Therigging of the trim tab at the extreme deflections (full nose-up and full nose-down), was
found to be within the limits as specified in the maintenance manual.

e Avisual inspection of the engine did not reveal any pre-impact abnormalities.

e Functional testing of the stall warning system revealed normal operation, and a continuous
warning tone was observed.

e The pitot-static system, which provides the airspeed indication, was examined and showed
no evidence of leaks or obstructions.
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2.8

2.9

2.10

Survival aspects

The pilot stated that the canopy could still be opened easily, which allowed the occupants to
exit the aircraft relatively quickly. Both the pilot and the passenger seated in front were wearing
three-point seat belts. The passenger seated behind was wearing only a lap belt, which was the
only restraint available at that position.

The impact triggered the emergency locator transmitter (ELT), and the Rescue Coordination
Centre (RCC) was alerted at 12:08. After determining that the reported position was near EBTN,
the RCC contacted the aerodrome commander directly, who confirmed that the occupants had
survived.

Organisational/operational information

The aircraft was owned by Koninklijke Vliegclub De Wouw, an aeroclub with its home base at
Goetsenhoven (EBTN), and was operated by the pilot under a rental agreement as a club
member.

The pilot had also completed his flight training within the DTO (Declared Training Organisation)
associated with this club. Although, as a licensed pilot, he bears the final responsibility for the
flight and determines whether or not to fly, a flying club can provide support through checklists
and procedures (as an extension of the DTO), as well as impose additional conditions that must
be met in order to book an aircraft.

Performance calculations

2.10.1 Take-off performance

The prevailing pressure altitude (PA) can be calculated with the following formula:
PAin feet = airport elevation in feet + 27,3 x (1013,25 hPA — altimeter setting)

With airport elevation being 246 ft and the altimeter setting (QNH) of 1017 hPa at EBBE, the
resulting pressure altitude is 144 ft.

By interpolating between the data in the POH table at sea level (0 ft) and 2000 ft for an outside
air temperature of 30°C, we can calculate the ground roll distance and take-off distance for a
pressure altitude of 144 ft. We obtain:

Ground roll distance: 1034 ft
Take-off distance: 1874 ft
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Figure 15 : POH take-off data

2.10.2 Climb performance

By interpolation, we can then also calculate the rate of climb from the POH table (Figure 16)
for a pressure altitude of 144 ft and an outside air temperature of 30°C, namely 575 ft per
minute at a climb speed of 79 kt.

ASSOCIATED CONDITIONS:
Power — Maximum
Flaps — Up
Fuel Mixture — Full throttle climb, mixture leaned above 5000 feat to smooth engine
operation.
PRESSURE CLIMB RATE-OF-CLIMB [N FT. PER MIN.
WEIGHT| ALTITUDE SPEED 1 on
LBS. FT. ~20°C
: KIAS | MPH | (-4°PF
2200 S.L. 79 21 883
2000 78 80 784
3000 77 BO 848
6000 76 87 527
8000 75 85 409
10000 74 85 280

Figure 16 : POH climb data

2.10.3 Density altitude

The non-standard temperature had already been taken into account in the two previous
calculations of take-off distance and rate of climb. However, for the sake of completeness, we
also calculate the density altitude here. The density altitude (DA) is the pressure altitude
corrected for non-standard temperature.

DAin feet = PAin Feet + (120 x (OAT°C — ISA Temperature °C))
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With ISA temperature at 144 ft pressure altitude:
20
1000 ft

ISA temperature = 15°C (sea level) — < x (144 ft)) =14,17°C

and an outside air temperature of 29 °C at EBBE, the resulting density altitude is 1858 ft, which
is conservatively rounded up to 2000 ft.

In other words, due to the reduced air density, the aircraft would behave as if it was flying at
2000 ft above sea level.

211 About the power curve

2.11.1 Required power

For a propeller-driven aircraft, the power required curve describes how much engine power is
needed to maintain steady flight and to overcome aerodynamic drag at a given speed for a
given aircraft mass, configuration, and atmospheric condition.

Since drag varies with speed, the power required is not constant and changes significantly as
airspeed changes.

The total aerodynamic drag consists mainly of:
e Induced drag, dominant at low speeds and high angles of attack
e Parasitic drag, dominant at high speeds

Because power equals drag multiplied by speed, the resulting power required curve has a
U-shaped form when plotted against airspeed.

This characteristic shape divides the flight envelope into two distinct ranges.

o Normal range: Speeds above the minimum power required. Increasing speed requires more
power; reducing power reduces speed.

e Slow flight range (backside of the power curve): Speeds below the minimum power
required. Reducing speed requires more power to stay level, and reducing power causes
further deceleration or descent. It is the portion of the flight envelope where the angles of
attack (AOA) are higher than the AOA where the excess power (difference between
maximum power available and power required for flight) is at its maximum, up to the point
of stall.

The slow flight range is especially relevant for take-off, initial climb, approach, go-around,
and obstacle clearance, as aircraft control becomes more sensitive and performance
margins are reduced.
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2.11.2 Available power and excess power

The engine-propeller combination provides available power, which also varies with speed but
less than drag-related power required.

e Where available power exceeds required power, the aircraft can climb or accelerate.

e Where available power equals required power, the aircraft can maintain steady flight.

e Where available power is less than required power, the aircraft must decelerate or descend.

The vertical difference between the available-power curve and the power-required curve
represents excess power, which directly determines climb capability.

Take-off naturally occurs on the backside of the power curve. Upon exiting the ground effect,
the pilot accelerates to reach the climb rate.

Modern aircraft generally have an excess of power throughout their low-speed flight envelope.
This allows them to accelerate and climb from an angle of attack just below the stall angle.
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Figure 17 : Typical power curve modern aircraft

Light aeroplanes with limited excess power are vulnerable to flight on the backside of the power
curve, especially since their low inertia and small speed range result in rapid transitions from
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the front to the backside of the power curve. They also have their equal-power point in the
second flight regime. A critical speed range exists between the stall speed and the equal-power
point in which the aircraft is unable to maintain level flight and will experience a descent.

This explains the need to level off after take-off to reach the speed and angle of attack at which
they have sufficient power surplus to climb.
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Figure 18 : Typical power curve of a light powered aircraft, showing a critical zone where the aircraft will sink
(mush) prior to stalling.

A return from the back to the front of the power curve is always possible once the situation is
identified and the appropriate actions are taken: when full power is already selected, lowering
the nose of the aircraft to decrease the angle of attack is the only way to increase speed.

Final report CONTEXTUAL INFORMATION

21|37




N
N

Final report CONTEXTUAL INFORMATION

w
~

> 1

XA

Air Accident Investigation Unit

AAIU-2023-06-25-01

2113

Ground effect
In ground effect?, the stall speed is reduced and the power-required curve shifts downward (see
also Figure 17). In practical terms, this results in an increased climb rate and a greater potential

for acceleration. Ground effect is typically most pronounced at heights below approximately
half the wingspan and is generally considered negligible at a height equal to the full wingspan.

Takeoff in Ground Effect Area

Accelerate in ground

Ground effect decreases Airplane may fly at lower effect to Vy or ¥y
induced drag indi airspeed

=

Figure 19 : Ground effect area (source: FAA Airplane Flying Handbook (FAA-H-8083-3C))

Density Altitude

An increase in density altitude causes the power-required curve to shift upward and to the right,
while the power-available curve shifts downward, decreasing the climb potential.

Recurring accidents involving take-off on the backside of the power curve

In Belgium, the most recent investigation into an accident in which the conclusion involved an
aircraft remaining on the backside of the power curve after take-off dates back to 2013. In that
case, a Cessna P210N crashed while attempting to return to land at Charleroi Airport (EBCI),
resulting in five fatalities (AAIU reference AAIU-2013-04).

At a broader level, however, this remains an accident type that continues to occur with some
regularity. The French Bureau d’Enquétes et d’Analyses pour la sécurité de I'aviation civile (BEA,
the French safety investigation authority) has addressed this issue as one of the topics in its
thematic reviews published in 2023 and 2025, in which several such accidents are examined
and discussed.

2 Ground effect is an aerodynamic phenomenon in which a fixed-wing aircraft experiences increased effective lift and
reduced induced drag when operating close to the ground, thereby improving the lift-to-drag ratio.
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Power-on stall

In flight training, students are typically taught that an aircraft’s nose will pitch down at the stall.
However, full stalls are usually practiced as power-off stalls with the engine at idle. Under
high-power conditions, additional aerodynamic effects significantly alter stall behaviour.

At low airspeeds and high-power settings, propwash produces a higher-velocity and more
turbulent airflow over the tail than is indicated by the airspeed. As a result, the tail surfaces
remain highly effective even while the wing is operating at a high angle of attack and
approaching or exceeding the stall. This allows the pilot to continue applying pitch and yaw
control despite the low indicated airspeed.

High power also changes the relative angle of attack between the wing and the tail. The
propeller slipstream reduces the effective angle of attack on the horizontal stabilizer,
preserving its effectiveness while the wing is near or beyond the critical angle of attack.
Additionally, turbulence within the propwash enables the tail surfaces to tolerate higher angles
of attack than the wing.

Together, these effects create a condition in which the wing may be stalled while the tail
remains aerodynamically effective, resulting in a stalled or “mushing” aircraft that does not

necessarily pitch down.

More information on this subject can be found in the article “The Stall/Mush Trap” published by
Aviation Safety, an American risk-management and accident-prevention journal.

Effectiveness of stall warning horn

Two different earlier cases were identified involving a crash under high-power conditions in
which one occupant reported hearing the stall warning horn during the event, while the other
did not.

Investigation report BEA France, reference BEA Ix-a140519

On 19 May 2014, a PA-28 suffered a loss of pitch control during a go-around following a
simulated engine-failure exercise, resulting in a collision with the ground while on an
instructional flight.

The student reported hearing the stall warning after the instructor had taken over the controls
and stated that the airspeed was approximately 55 kt at that time.

The instructor indicated that during the go-around he adopted an excessively high pitch attitude
and that the aircraft oscillated in pitch. He added, however, that he did not hear the stall warning
horn.
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Investigation report Dutch Safety Board, reference 2019075

On 7 September 2019, a Piper PA-28-181 conducting a local training flight from Breda
International Airport (Seppe) crashed just outside the aerodrome boundary after failing to gain
altitude during a touch-and-go.

The student observed that the instructor attempted to increase airspeed, but the aircraft did
not accelerate. During these attempts, the student reported hearing the stall warning almost
continuously. The instructor stated that he did not hear the stall warning, which may be
explained by his attention being fully focused on achieving a successful takeoff.
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3. ANALYSIS

3.1 The flight path

Based on a combination of CCTV recordings and onboard GNSS data, an attempt was made to
reconstruct the flight. Due to the low flight altitude and the inherent limitations in GNSS altitude
accuracy under these conditions, the GNSS data were used exclusively to assess the horizontal
flight path.
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Figure 20 : Ground speed as a function of the distance travelled. The airspeed was calculated using the wind data
from the METAR for EBBE. The orange dotted line represents a smoother curve interpolated between the various
GNSS data points.
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3.1.1

3.1.2

Ground roll

CCTV Camera 2 footage shows the aircraft commencing a rolling take-off, with the aircraft
remaining on the runway when it exited the camera’s field of view. On CCTV Camera 1, the
aircraft is already airborne. Consequently, the lift-off occurred within a non-visible area and was
not recorded by the available CCTV footage.

According to the graph in Figure 20, the lift-off speed was reached after a ground distance of
approximately + 1100 ft. This distance is consistent with the calculated take-off distance of
1034 ft, see chapter 2.9.1. Up to this point, the recorded speed profile indicates a continuous
increase consistent with expected acceleration.

Initial climb

At the moment the aircraft became visible on CCTV Camera 1, it was already airborne and
above the ground-effect region. Ground effect is typically most pronounced below a height
equivalent to half the wingspan and is considered negligible at a height equal to the full
wingspan. The aircraft wingspan is 31 ft, a visual reference measurement places the aircraft at
an estimated height of approximately 35-40 ft AGL when first observed on Camera 1.

Farallel lines in real but converging lines to
same vanishing point in image

Figure 21 : close-up of composite image from camera 1 showing the aircraft out of ground effect and climbing

The recorded imagery is consistent with witness statements indicating that the aircraft
maintained a high pitch attitude during this phase.

After correction for lens distortion, the footage also indicates that the aircraft maintained a
positive, albeit limited, rate of climb until it temporarily exited the field of view. The calculated
airspeed, derived from the GNSS ground speed using an average wind direction of 170° and a
wind speed of 6 kt, remained at approximately 55 kt throughout the entire climb. Furthermore,
from the video footage, the visible distance covered of 427 metres in 15.6 seconds (390
frames) results in an average ground speed of 53 kt, which likewise corresponds to an airspeed
of 55 kt. Although a small margin of error may be present in these data, the airspeed will in any
case not have exceeded 60 kt.
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3.1.3

Descent

When the aircraft re-entered the camera view, it appeared to be descending while maintaining
a relatively high pitch attitude. Shortly thereafter, a slight lateral rocking motion of the wings
was visible. The aircraft subsequently impacted the ground with a nose-up attitude.

The observed descent may be explained either by a stall or by a so-called mush condition, in
which the aircraft descends because level flight cannot be sustained. Since it is concluded
below that an excess of power was available throughout, it is therefore more likely that the
eventinvolved a stall. As explained in chapter 2.11, a power-on stall does not necessarily exhibit
the same characteristics as a power-off stall.

None of the occupants reported hearing the stall warning; however, this does not necessarily
indicate that the warning did not activate. The combination of high engine power and, in the
case of the pilot, a high level of task fixation on resolving the situation may have prevented
conscious perception of the stall warning. There have been previous cases in which the stall
warning was heard by none of the occupants or not by all of them (see also chapter 2.12 of this
report).

Overall conclusion on the flight path

No technical malfunctions were identified in the engine or the flight control system. On this
basis, the aircraft was considered technically serviceable and capable of flight at the time of
the occurrence. Recorded acceleration during the ground roll indicates that available engine
power was sufficient. Moreover, neither the pilot nor witnesses on the ground stated that the
engine experienced a reduction in power after take-off.

Although temperatures on the day of the occurrence were relatively high, the pressure altitude
was comparatively low, leading to a density altitude of 2000 ft. Consequently, while aircraft
performance—including climb performance—would have been somewhat reduced under these
conditions, these factors alone are not sufficient to explain the occurrence.

The lack of an observed increase in airspeed following lift-off was therefore assessed by the
investigation as not being attributable to a technical malfunction or meteorological conditions,
but rather to factors associated with the operational phase of the flight. Available evidence
indicates that the aircraft remained on the backside of the power curve during the initial climb.
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Figure 22 : sketch of the power curve

Figure 22 schematically illustrates the power curve with the various airspeeds for the
Cheetah. We can see that the backside of the power curve region is actually relatively small.

As concluded in the previous chapter, the aircraft was flown close to stall speed; however, it
was also observed that the aircraft was still able to climb, albeit slowly. It is therefore very
likely that, at a density altitude of 2000 ft, no equilibrium-power point exists and that the
aircraft maintains climb capability up to the stall point.

Nevertheless, even though there is still an excess of power in the backside region, the figure
also clearly shows that the climb potential (indicated by the red arrows) is significantly lower
than when flying at the best rate-of-climb airspeed of 78 kt.

During his interview, the pilot also stated that during the climb he had to apply considerable
right rudder input to maintain heading. This indicates the so-called P-factor, which is
consistent with a high-pitch, high-power condition.

As stated in chapter 0, the circumstances do not indicate that lift-off itself occurred
prematurely. The POH specifies that the nose should already be raised at a speed of 50 knots,
which is 5 knots below the clean stall speed (out of ground effect). However, this makes it
crucial to continue accelerating within ground effect in order to reach the climb speed before
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3.2

initiating a further climb. The aircraft does not appear to have remained within ground effect
long enough to allow further acceleration to a higher airspeed before initiating a sustained
climb.

The pilot stated that he attempted to lower the nose, but that he nevertheless had to pitch up
again in order to clear the obstacles. However, this action is not visible on the video footage.
Although the aircraft disappears from view for approximately three seconds, this duration is
in any case insufficient to build up speed. As illustrated in chapter 2.7, the fear of the
obstacles appears to have mainly been a false perception.

The only action required to recover from this situation would have been to push the nose further
down to reduce the pitch attitude, allow the aircraft to accelerate, and retrim to the intended
climb speed. However, the preset nose-up pitch trim would have increased the pitch control
forces needed to counteract the aircraft's nose-up pitching tendency.

The elevator trim indicator was not easy to read; however, its setting is part of the pre-take-off
checklist. In other words, there is sufficient time on the ground to check and set it. The pilot
also stated that he had deliberately set the trim to a nose-up position. The trim setting was
therefore also not attributable to the manner in which the aircraft had been left by the previous
pilot.

Preconditions

The aircraft mass and centre of gravity were within the approved operating limits. The centre
of gravity, however, was positioned toward the aft portion of the allowable range. This
condition, in combination with a nose-up trim setting, shows characteristics that could reduce
the aircraft’s tendency to naturally accelerate following lift-off.

Although the pilot complied with EASA rule FCL.060, the so-called “90-day rule,” which
stipulates that a pilot may not operate an aircraft as PIC to carry passengers unless at least
three take-offs and landings have been completed in the preceding 90 days in an aircraft of the
same class, his recent flying experience was nonetheless limited. The pilot’s previous flight had
taken place more than one month prior to the occurrence, and it had also been some time since
he had last carried a second passenger in the rear seat. This period of inactivity, combined with
the presence of a rear-seat passenger resulting in a different balance configuration, may have
contributed to the pilot being surprised by the situation and failing to recognize it in a timely
manner.
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4. FINDINGS

4.1

4.2

4.3

Findings as to causes and contributing factors

e Available evidence indicates that the aircraft remained on the backside of the power curve
during the initial climb. (Handling of aircraft)

e An elevator trim that was set to nose-up and not to take-off position (Action — mistake),
combined with an aft centre-of-gravity position, increases sensitivity to pitch and may
adversely have affected acceleration.

o Elevated ambient temperatures, while not causal, contributed to a reduction in overall
aircraft performance, including climb performance.

e The situation was not recognized, which resulted in corrective action not being taken in a
timely manner. (Situational awareness - ‘Losing the picture’)

Findings as to risks

e Following a period of inactivity, operating the aircraft with (multiple) passengers may
introduce altered flight control feel compared to solo flight, which can influence pilot
perception. (Recency)

e The presence of non-pilot passengers generally results in increased pilot workload and
perceived stress.

e The stall warning horn may not be audible at full power.

Other findings

e No technical malfunctions were identified in the engine or flight control system.

e Recorded ground-roll acceleration indicates that sufficient engine power was available.

e Aircraft mass and centre of gravity were within the approved operating limits.

» Positive factor: The pilot decided to descend straight ahead instead of attempting to return
to the airfield, which would have increased the risk of a stall/spin. This decision certainly
significantly contributed to the positive outcome of the situation. (Good decision making)
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5. SAFETY ACTIONS AND RECOMMENDATIONS

A safety issue is a safety factor that (a) can reasonably be regarded as having the potential to adversely affect the
safety of future operations, and (b) is a characteristic of an organization or a system, rather than a characteristic of a
specific individual, or characteristic of an operational environment at a specific point in time.

A safety action: the steps taken or proposed to be taken by an organization or agency on its own initiative in response
to a safety issue.

A safety recommendation is a proposal by the safety investigation authority in response to a safety issue and based
on information derived from an investigation and/or study. It's aimed to improve the safety of an organisation and/or
system and therefor always addressed to an organisation and/or agency, never to a specific individual. The sole
purpose of a safety recommendation is the prevention of accidents or incidents and the reduction of the consequences
of such occurrences. It, in no case has the purpose of creating a presumption of blame or liability for an accident or
incident. Neither does it reflect the level of contribution to a specific accident or incident.

A safety lesson learned is the knowledge and insight gained through an individual's experience, intended to be applied
to prevent similar events from occurring in the future.

A safety message: An awareness which brings to attention the existence of a safety factor and the lessons learned.
AAIU can distribute a safety message to a community (of pilots, instructors, examiners, ATC officers), an organization
or an industry sector for it to consider a safety factor and take action where it believes it appropriate. There is no
requirement for a formal response to a safety message.

Safety message: backside of the power curve and take-off

The conclusion is that the aircraft remained in the backside of the power curve throughout the
entire flight, a situation that was not fully recognised by the pilot. This is not an isolated case
and continues to be a recurring theme, as for example evidenced by the 2023 and 2025 BEA
thematic reviews of general aviation accidents in France.

The French IASA (Institut pour I’Amélioration de la Sécurité Aérienne) already published a clear
leaflet in November 2008 describing the potential threats and errors involved. This leaflet has
been included as an appendix to this report, serving as a safety reminder for the wider pilot
community. While the original version is in French, the Air Accident Investigation Unit has, in
the context of this investigation, also made it available in Dutch and English on its website
(www.aaiu.belgium.be).
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ABOUT THIS REPORT

What? A safety investigation reports is a technical document that reflects the views of the investigation team on
the circumstances that led to the accident or serious incident and is conducted in accordance with Annex
13 to the Convention on International Civil Aviation and Regulation (EU) No 996/2010.

Objective The sole objective of safety investigations is the determination of the causes, and to define safety

recommendations in order to prevent future accidents and incidents. It is not the purpose of this
investigation to apportion blame or liability. In particular, Article 17-3 of Regulation (EU) 996/2010
stipulates that the safety recommendations made in this report do not constitute any suspicion of guilt or

responsibility.

Investigation

authority

This investigation

Investigation

initiation

The Air Accident Investigation Unit of Belgium (AAIU for the rest of this publication). It is the Belgian
permanent national civil aviation safety investigation authority as defined in Article 4 of Regulation (EU)
No 996/2010 and established in accordance with the Royal Decree of 26 December 2022. This unit is part
of the Federal Public Service Mobility and Transport and is functionally independent from the Belgian Civil

Aviation Authority and other interested parties.

AAIU was notified of the occurrence by the EBTN airfield commander at 12:15 UTC on the date of the
accident. One investigator deployed and arrived at 13.45 UTC at the crash scene to start the safety

investigation.

Scope

Limited

As per Annex 13 and EU regulation EU 996/2010, each safety investigation shall be concluded with a
report in a form appropriate to the type and seriousness of the accident and serious incident. For this
occurrence, a limited-scope, fact-gathering investigation and analysis was conducted. The investigation
mainly focussed on the actions and conditions directly relating to the occurrence and might not cover all
aspects of the aircraft operation and/or possible underlying safety factors due to the expected safety

benefit of it and/or the extent of evidence/resources available;

Other parties

involved

NTSB

AAIU would like to thank the mentioned parties above and all other entities and individuals that have

contributed to this safety investigation.
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Operational Safety Note 2026-1
Backside of the power curve and take-off

Addregsesis):

AllVFR pllats

Applicability:

Fixed-wing piston engine aircraft

Reason for this note:

During the investigation of & take-off accident (AAIL referencs ARIL-2023-06-2 507}, it was found that
the pilot most likely continued to fly on the backside of the power curve, which led to a loss of control.
Because this is a wellknown phenomenca, yel one that still pefiodically reappears as a8 cause of
accidentsin ganeral aviation, we are reproducing here, as a safety reminder, a vary chear leaflet on this
subject that wes originally publizhed by the French IASA (instiut powr FAmélioration de fa Sécurité

Agvienne) in Novembaer 2008, This keaflet clearly describes the polential threats and arroes invohoed.
‘What followrs iz an Englieh translation of the original leaflet.

Issue date:
April 2026
Revigion number:

A

_.
IRchrical Sately Kaote
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XAIU

i doowr g lnd

What is the backside of the power curve? "

To simplify, wa hava chesen to reason from tha
curves  of power required and  power
available of  stabilized level  flight (USSR I
vaifgrm,  spmmetical shabilized [wecte] and
reciilinear) . !
The backside of the power curve is The range of
ther flight envelope lecated at angles of atack
greater than the angle of attack for which
EECESS PO is at a maxamem, up bo the point
of stall. It is characterized by the increase inthe
power required for flight and tha dacreasa in f
gvallable power as the speed decreases.
Between the point of equal pawser when it
extsts (intersection af the curves of required pawer and weeful poswer), and the stall, the reguired power becomes
greater (hamn the available power. The level Night cannol be stabilized.

& powerful aircraft may nod have a point of equal power 31 the backside of the pawer curee but there is a climb
gradient for which such a point may appear, the flight cannot be stabilized in climd on a higher
gradient.., Recovery may then require descending,

Burt takeoff operates normally and safaly in backsida of the powar curve (slow flight range). The rotation must
be performed at & sufficlent spead to allow takeoff end clear the ground and obstacles, to accelerate 1o refract
the haghelift flaps, and 1o continue acoelerating towards the climb speed.

Threats, errors, their management:
Aircraft side and flight preparation: = —
= An overloaded, poody centered aircraft, heavy or loaded passengers.

¥ou musi have a precise dea of the oading and  centering of
your aircrall abcordng 10 the guantity of fuel and the number ol passengens an
bosard.

Calculstion should be pant of the process of considering any new  aircraft,

LI\JIIHIIJEIiII; the  vandus SCer

riog and identilying risk cases. These slements

should be included in each pidof’'s operational documentation. & weighing shaat
showing the limit cases can also allow the pilst o damonstrata tha
carract certaring of his aicraft, which may be requasted by the autharities

r Aecurmotation of frast or ofber contarminants, water infilbration into the cantral
sirlaces of fuselags (uitralighls padticuarly affectad).

a fn aircraft that remains parked outside, ar in @ mone or less airtight hangar, must be subject o special treabment
= careful inspaction, installation of all cowers and protections, which must not be forgottan to be removed before
K- oing to fiy
i Qoang ta iy
|"|!: Extrame weather conditiona should alao be & waimin ac oold hot, nigh himiid iy, wind, gand, dust, 81c
&
T
—
T
z
o
5 English trarslation of 'Le saoond régime de vol of e déoollage’, pubished by BWWEA, inilialy issued in Nowemiooer 2008
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» Conirol and control surface moswement is restricted. There are external contrel suiace lscking devices, chack
during the: preflight inspection that they have been remaved. A pilot's seat bell is sometirmes wsed 1o lock the
wardeal columen snd conleal sullaoes,

Checking the controls and controd surfaces is a genaral rule that applies 1o all aircraft. Avoid misusing seatbelts
or any athar desice as much as possible, Bafore boarding passangers, they must be reliewad of theair bags and
any bulky clothing. Passengers seatad in the pilot's seat must be made aware of the importance of leaving the
controls free. Control tresvel must be systematically teated before alignment. The palot must also explain 10 his
pazsengers that his workload or redio messages may make him temporarly unavallable and that this k= a normal
giluEnon

& & poodly locked pilol seal, which slides abruptly backwands during initial elimb, can cauge a sedden sction an
ther stick which canalmest instantly place the aircraft beyond the point of equal power of the slow Flight
range (increase in meidence under load facios] |

This mishap has happened to many pilats, fortnately withowt consequences for the vast majarity of them, it
rarely happens twice to the same pilot..., ask yoursalf why and how

» Camying out two similar flights with similar aircraft... in appearance: what |5 feazible with a DR400-160 hp or
1B hp does not necessanly work with a DR 400-120 hp.

Wihen a pilot is reguired 10 T a family of arcrafl, he or she must be aware of the differences wilhin the Tamily
Ideally, an associabon that operates a fleet of simdar asrcrafl should have a surmmary document available to s
imstruclars and pilots sutlining the dilferences and an analysis of the associated nisks (this ranges Trom Feel lank
selection to performance)

» & variation in the centering in flight (Liggage not or poorly sacwed, a farge dog that panics and nans away in tha
trunk or Lnder 8 pifots seat, the boarding of & domestic animal musr be thought throwgh. A small dog can sip into
an ared out of reach of passengers) .

This example evokes the boarding of a domestic animal, which is never trivial and must be carefully considered..
A poorly locked s=8l can also cause a varlation in centenng.

# Forgetling the pilot/siatic covers can place the pilat in & coritical situation of loss of references:
Erroneows indication of speed, altitude, et

When the pilat approaches his aircraft (about ten meters away), he muest pay attention to its general condition
I= thare a puddia undar the machine, what is it, are the tires praperly inflatad, ara the wingtips at the sama haight,
ara the covers in place? Tha traction bar muest always be removed as soon as the aircraft is in a position that
allows 51arting

If tha static ports are Blockad., this will result in an alimater stuck at the terain altitude. Emergency static pors
era often installad in the cockpit of ungrezsunmad aircraft they must be opened. Thig E-]l'lflﬂ uration will result in
an allimeter cofreclion, as the cabin is slightly depressusizaed

The pilat must always De menially ready to thy o the approprate power and pitch values, without ingtrumental

references .
Training for this situation should ba done with an mstrschor g
-
T
o
E
=
wm
&
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Pilot side:

» Premature takeodt, of which the following are contributing factors:
Mose-ug trim tab, outside the takeolf range.

- A shart urmway and obstacles, stress factors that encourage tha pilot fo take off prematuraly.
Devanwind takeof, which considarably increases the length of mnway required for takeoff and can lead
tha pilot to want 1o take off when the specific speed is insufficiant.

- Attemnpiing to fiy over birds on the rurmway. This is also the surest way to hit them, (i runway lengih allows,
ghort the takecff |

A visual scan shoukd allow the pliot to check the entire pilot interfece, including the trim tebs. This action
is generally dang just belora the pre-Nlight inspection (salely inspection - scanning - pre-Tlight inspection). During
the pre-flight ingpection, the tim tebg are alsy ingpected, which should provide information on the rim tab
sellings

The weathar infoemation must be mentally recorded (wind angle of tha mumway) and compared/confirmad
wisually an site with the windsock, If it has rained a lot, the pilot must remember that the terrain may be heavy or
flooded. ‘Whan wau arrive at the tamain, you must take the tima to “smell the air®, ook at the birds

» Forgetting to extend the high-lift flaps. During rotetian, the tekeaff angle of attack will be much higher than
expected and the aircralt will be much cloger 10 the critacal zone of the slow
Tlight range. (High-performance three-aats microlghts are somelimes equigped
willy Fowler-fype siolted Maps, powered on the uoper sarface. These flaps are very
affactive: taking oif in an faporopriale configustion can be really dengerais.

It is necassary to hawa a pre-takesff chackdist adapted 1o this major risk
Takeoff i one of tha highlights of the flight, never undartake it without having
dare the checkdist before alignment and before takeoff fwhich can be grouped
aocording to tha methods). The flaps. on certain machines, can also ba fumed upwards 1o increasa tha cruising
spesd or the glice ratio, this particulenty should elert wou | pliders).

» & gignificant bank engle during the initial climib. Tuming, ke all changes in frajectary, i 8 major emergy
cansumer, Bepand 207 of bank, the powser reguired for Right increases sigriffcandiy.

On a light aircrafl, the systematically sought angle of inclination during a normal cimb is 15, Piloting rmuss be

strichured around the principles of preserving safety margins

» An engme that does not deliver the expected power. Salscting only one magneto, for example because the plat
was Mferupled by & redic commanication dwing engine festz Oy durng & touch-andgo  becawse
the carbarstor heat was forgothan o be on before appiving power. A& long flare may be the cawsa of the rush to apoly
power when the aireralt is mof reconligured for takeof and power will mot be svailable. Some manval T controls
must he unocked bafore being achivated, sppding fovce o the contral prevanis it from wlecking this iz & biocking
sitwation faf is ofler encawnered in Bme-sensilive aclicn

Just thinking abod it onoe can be enough to effectively control and anticipate this type of sftuation

=

E * The saarch for an unsuitabda climb attituda, Particularly on aécraft with conventional fanding gear When appiying

= power an takeoff, the stick iz generally posiioned at the rear stop, 1o prevent the airzraft from tipping forward and

E b pregs Ihe fail wieed to the ground. This allows for betler yaw condral while the engine sffacts are significant and

,—;' the conirol surfaces are not very effective due fo the fow aircraft speed. 1t has heppened that the pllol does mot Jet

B theaircralt getinto the Thght line befere lakaol!, which [han oecurs velurarily and &l 8 Righ angle of sitack. Or tha

E_ degired aififwde i make fram the “thrae-point” aitituce (rolling) instead of e ewcralls aitifude i the Mght We...
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This situation cccurs whan the pilot has nat flown for a long time, when he has only flown for instruction (traines)
on the type or when he is testing & new machine. It (s due e cognitive overload responsibde for the abeence or
delay of action. The selution: mentally wisuslize the takeoff imeline before the flight.

®dn unfoveseen [but nod unprediciabie] ever such as the opening of the canopy or door can alsa divert the pilat
frowm the irajectory and Lake hirm info the cribical sone of the show Nghl range.

Exit locking must be included in the relevant checklist You must have undarstood the principbes of exit locking
in your aircraft. Finally, these evenis generally hawa little or no impact on the aircraft’s flying gualitias, but they
ere impresaive. Molse end bdasi should not cause panic or haste, or an immediate change in the plan of action

Environmental side:

v A technically difficult envircnmant, short, steap runway, chstacles, particular asrology, linked fo the site (wind
and tregs close to the rwway, refief, afc.) or wind shear linked to weather condibons (C8, strang winds, high
tamparature) et .

Get a brisfing from a bocal espert and ask an instructor for adwvice. Always keep a critical eve and analyze the
risks of the terrain you're using, even when ils tamdiar. The envircnment changes over ime, 83 does vegetatior

counl

Pruning certam trees may become desirable, rmaks your analysis

piaraional Safaby Mok

8]
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