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FOREWORD

This report is a technical document that reflects the views of the investigation team on the
circumstances that led to the accident.

In accordance with Annex 13 of the Convention on International Civil Aviation, it is not the
purpose of aircraft accident investigation to apportion blame or liability. The sole objective of
the investigation and the Final Report is the determination of the causes, and define
recommendations in order to prevent future accidents and incidents.

In particular, Article 16 of the EU regulation EU 996/2010 stipulates that the safety
recommendations made in this report do not constitute any suspicion of guilt or responsibility
in the accident.

Unless otherwise indicated, recommendations in this report are addressed to the Regulatory
Authorities of the State having responsibility for the matters with which the recommendation is
concerned. It is for those Authorities to decide what action is taken.

The investigation was conducted by Henri Metillon and Sam Laureys
The report was compiled by Henri Metillon and was published under the authority of the Chief
Investigator.

NOTES:
9 For the purpose of this report, time will be indicated in UTC, unless otherwise specified.

T I CAO document 9859 fASafety Management Manual ¢

the consequences related to the accident.
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SYNOPSIS

Date and hour of the accident: 11 September 2011 at 16:00 UTC
Aircraft: Piper PA-44-180

Accident location: EBST Brustem Airfield

Aircraft owner: Ben-Air Flight Academy

Type of flight: Training (local)

Persons on board: 3

Abstract:

On this day, the airplane was used to familiarize two student pilots with different situations of
flight with one inoperative engine. As planned, the instructor started a L/H engine failure
simulation after the take-off. The student pilot stabilized the airplane and flew in the airfield
circuit up to the short final. At that moment, the student pilot claimed to be unable to
adequately align the airplane to the runway. The instructor took over the control and landed
the airplane. As the airplane was rolling on the runway, the instructor re-configured the
controls of the airplane for take-off, when suddenly the airplane turned to the left and headed
towards an embankment located perpendicularly to the runway. The instructor decided to
expedite the take-off in order to recover control and to avoid a crash onto the embankment.
The airplane had passed just to the right of the embankment when one wing stalled causing a
loss of control and a few violent contacts with the ground.

Cause(s):

The cause of the accident is a loss of control during a touch and go performed with an
undetected inoperative engine.

The left hand simulated inoperative engine probably became inoperative due to carburettor
icing.

Hazard identified during the investigation *:
Meteorological conditions (temperature, humidity) inducing a risk of severe carburettor icing
(any engine rating).

Consequence *:
Engine failure (SCF-PP) and loss of control i in-flight (LOC-I)

1 Hazard i Condition or object with the potential of causing injuries to personnel, damage to equipment or structures, loss of material, or reduction
of ability to perform a prescribed function.

2 Consequence i Potential outcome(s) of the hazard

Final: 14 January 2013 5
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1 Factual information.

1.1 History of flight.

The airplane took off from its home base EBAW airport with one instructor and two
student pilots on board. The purpose of the flights was to give instruction on VMCA and
one engine inoperative procedures.

After a series of exercises with the first student, the airplane landed in EBST, and the
student pilots swapped positions.

The airplane took off with the second student seated left side, at the controls. The first
part of the flight consisted of a demonstration of VMCA (Minimum Control Airspeed in
Take-Off configuration) followed by a series of simulations of flight with one engine
inoperative.

Arriving back at EBST, the airplane went into the normal circuit (both engines
operating), followed by a touch and go.

Upon take-off, the crew performed a simulation of an engine failure after take-off. This
exercise was adequately managed by the student pilot, and after that, the airplane was
reset into a normal, both engines operating, configuration.

The airplane remained in the circuit for a second touch and go.

After the second take off and leveling off, a simulation of single-engine approach and
landing was initiated by the instructor. The student pilot stabilized and flew the airplane
in the airfield circuit up to the short final.

However, the flying student pilot had difficulties in short final to hold the airplane on the
centreline of the runway andt he i nstructor announced Al hav
and landed the airplane.

During the landing roll, the instructor raised the flaps as preparation for take-off and at
that moment, the airplane turned violently to the left as witnessed by the student pilot
and the instructor. However, the student pilot sitting on the rear seat stated that the
tendency to the left was already present, and aggravated when the instructor pilot
retracted the flaps.

As the airplane headed in the direction of a raised embankment located on the LH side
of the runway, the instructor decided to take-off, rotated the airplane, and retracted the

landing gear.

Unfortunately,t he pil ot could not really change the
air pl an e bhe airglgneveasl flyingTat low speed at a few meters height from the

ground.

The airplane succeeded to pass just to the right of the embankment but after that, the
left wing stalled and hit the ground. Then the nose ploughed into the ground, followed
by the right wing and the tail section.

Final: 14 January 2013 6
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The airplane was destroyed by several cart-wheeling impacts and came to a rest on its
belly completely disintegrated.

The occupants, shocked but uninjured, evacuated the airplane through the normal door
located right side of the fuselage. (The emergency exit located left side of the fuselage
was not used).

No occupant of the airplane remembered after the crash having heard a positive
transfer of the controls during the landing roll.

1.2 Injuries to persons.

Injuries Pilot Passenger Others Total
Fatal 0 0 0 0
Serious 0 0 0 0
Minor 0 0 0 0
None 3 0 0 3
Total 3 0 0 3

Final: 14 January 2013 7
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1.3 Damage to aircraft.

R/H PROP BLADE
o b v“':wﬂ' “‘ " "
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F]gur 2: aiplane s seen the day afer the crs

1.4 Other damage.
None.
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1.5 Personnel information.

Instructor Pilot:

Sex:

Age:
Nationality:
Licence:

Ratings:

Medical:
Experience:

Male

36 years old

Belgian

Commercial Pilot Licence (Aeroplane) first issued on 29 May 2007.
Valid until 29 May 2012.

SEP (Land) valid until 31 May 2013

MEP (Land) and IR(A) valid until 30 September 2011

CRI(A) valid until 30 April 2014

FI(A) valid until 30 September 2014

Medical certificate Class 1 was valid until 12 February 2012.

Total flight hours experience: 1522h

Total flight hours experience as PIC: 1340h, from which 60h on MEP
and 57h on Piper PA-44-180.

IFR total flight hours experience: 303h

Total flight hours experience as instructor 662h from which 25h MEP
(Exclusively on Piper PA 44-180).

Summary of the flight experience during the four weeks preceding the accident:

Student Pilot:
Sex:

Age:
Nationality:
Licence:

Ratings:
Medical:
Experience:

The instructor pilot performed 8 flights from which 5 were instructional
flights in the period between 13 August 2011 and 11 September
2011(date of the accident).

Five flights were performed using fuel injected engine airplanes and the
three remaining flights were performed using carburetted engine
airplanes.

The last flight before the date of the accident was performed on 20
August 2011 using a Piper PA-38-112 airplane, which means 21 days
before the accident.

Male

25 years old

Belgian

Private Pilot Licence (Aeroplane) first issued 09 Augustus 2010. Valid
until 09 August 2015.

SEP (Land). Valid until 31 August 2012.

Medical certificate Class 1 was valid until 2 April 2012.

Total flight hours experience: 154h.

Total flight hours experience as PIC: 87h from which 46h alone on
board.

2h54 experience on MEP, Piper PA-44-180.

Second student pilot:

Not relevant (As he was a passenger/observer, seated on the rear
seat).

Final: 14 January 2013 9
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1.6 Aircraft information.

Airframe:

Manufacturer:

Type:

Serial number:

Built year:

Registration:

Certificate of registration:

Certificate of airworthiness:

Airworthiness Review Cetrtificate:

Certificate of Authorized Flights:

Airplane total time:

Engines:
Manufacturer:

Type L/H:

Serial Number L/H:
Total flight hours L/H:
Type R/H:

Serial Number R/H:
Total flight hours R/H:

Propellers:
Manufacturer:

Type L/H:

Serial Number L/H:
Total flight hours L/H:
Type R/H:

Serial Number R/H:
Total flight hours R/H:

Final: 14 January 2013

PIPER AIRCRAFT, INC.
PA-44-180

4496268

2008

Belgian registered

Number 10304. Delivered by BCAA
on 20 March 2009.

Form 25 delivered by BCAA on 23
March 2009.

EASA Form 15b valid until 2 April
2012

BCAA delivered for VFR flights,
Night Flights in Visual Flight
Conditions and IFR Flights Day and
Night. Valid until 7 April 2012.
1509FH. (See § 1.18 Additional Info.)
1509h

LYCOMING
0-360-A1H6
L-41453-36E
1509FH
LO-360-A1H6
L-907-71E
1509FH

HARTZELL
HC-C2YR-2CEUF
AU13826

1509FH
HC-C2YR-2CLEUF
AU13771B

1509FH
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General description

The Piper PA-44 Seminole is an American twin-engined light aircraft manufactured by
Piper Aircraft.

The PA-44 is a development of the Piper Cherokee single-engine aircraft and is
primarily used for multi-engine flight training. The PA-44 features a high T-tail similar to
the T-tailed Arrow IV.

The Seminole was first certified on March 10, 1978 and it was built in 1979-82, in 1989-
90, and again since 1995.

The last production Seminoles (including the airplane) are equipped with two 180-hp
(135 kW) Lycoming O-360- A1H6 engines. The right hand engine is a Lycoming LO-
360- A1H6 variant, which turns in the opposite direction to the left hand engine. This
feature eliminates the critical engine and makes the aircraft more controllable in the
event that an engine needs to be shut down or fails.

General characteristics

Crew: 1 pilot

Capacity: 3 passengers
Length: 27 ft 7.2 in (8.41 m)
Wingspan: 38 ft 8 in (11.77 m)
Height: 8 ft 6 in (2.59 m)

Airplane Weight & Balance
Empty 7,42 Lb

Empty CG: 86,44 In

Max take-off weight: 3,800 Ib
Useful Load: 1092,58 Lb

Performance

Maximum speed: 202 kt

Cruise speed: 155 kt

Range: 1,000 miles (1,630 km)

VMCA Air Minimum Control Speed: 56 KIAS

VVSE Intentional One Engine inoperative Speed: 82 KIAS

Certification
The Piper PA-44 Seminole was originally FAA certified following FAA TCDS NO.
A19S0 and was later EASA certified following EASA TCDS reference EASA.IM.A.232.

Pilotés Operating Handbook

The applicable A Pi | ot s Operating Handbook and FAA
was PA-44-180 report VB: 1942 revision 2 dated October 15, 2008.

Section 3 AEmergency Procedureso provides tt
with various emergency or critical situations. It has to be noted that all the available

emergency procedures incorporated in this section pertain to actual emergencies and

not simulated emergencies.

By contrast, the section 4 of the POH provides, in chapter 4.49, information on how to

simulate a one inoperative engine flight without actually shutting down one engine. This

section provides only guidance limited to the propeller RPM setting to obtain an

approximate zero thrust.

Final: 14 January 2013 11
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Figure 3: Airplane general view and dimensions
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Figure 4: Fuel system schematic.
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Maintenance
The airplane maintenance was regularly performed by a BCAA approved Part 145

Maintenance Organisation in accordance with a BCAA approved maintenance program.
The following last maintenances were performed:

16 June 2011: 50h inspection at 1344h00.
8 July 2011 100h inspection at 1396h42
5 August 2011: 50h inspection at 1444h06

7 September 2011: 100h inspection + additional 500h inspection items and
correction of hold items.
(Acopyofthelasti Ai rcraft Certificate of Release to
St at e mérencd WO n°4358/11 is enclosed at the end of this report).
Trouble reporting
ABAFAO Flight School uses a computerized sYys
The last trouble reports concerning the airplane were downloaded and inspected and it
was found that the last one dated 9 September 2011 was not closed at the date of the
accident and could be relevant for the accident investigation.

The following text was recorded:

Trouble report i Problem 41 discovered 09/09/2011 1 14:02.
Nose wheel steering: very sloppy to no reaction. Differential power and braking is a
must, even for small steering adjustment

Chronology of the Nose Wheel Steering Records:

7 September 2011: 100h inspection + additional 500h inspection items.

8 September 2011: No abnormal condition of the steering system reported.

9 September 2011: Instructor pilot reports that the efficiency of the nose
wheel steering is considerably less than normal, in both
directions.

10 September 2011: Instructor pilot reports a degraded steering authority at
very low taxi speed, in both directions.

11 September 2011: Instructor pilot involved in the accident, being aware of

the reported difficulties, checked the nose wheel
steering and did not find any abnormal condition both
during external inspection and when testing the steering
during the taxi.
Despite the difficulties reported on 9 and 10 September, both pilots reported the
airplane remained controllable on the ground using techniques one would use on an
airplane without nose wheel steering.

1.7 Meteorological conditions.

Brussels and Li ge airports METAROG6s, beginni
enclosed at the end of this report.
As seen on bot h MEdnA&pPesed regulanty areunds16:00 UTC.
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1.8

19

1.10

Based on the above METARO6s the conditions

accident would have been approximately:

Wind speed: between 11kt and 18kt

Wind Direction: between 200° and 210°

Temperature: 16°C

Dew Point: 14°C

Visibility: variable between 4400m and more than 10km

Ceiling: scattered between 600ft and 1900ft and broken between 1500ft and 4100ft.
QNH: 1009hPa

Aids to navigation.
Not applicable

Communication.
Not relevant

Aerodrome information.

Sint-Truiden Air Base was a pre-World War Il Belgian Air Force military airfield located
6 km south of the city Sint-Truiden (504731N - 0051206E). After the war, a new jet
runway (06/24) was laid down, although the wartime runways were resurfaced and
remained in use for non-jet aircraft. This base, also known as Brustem Air Base (ICAO:
EBST), was deactivated in 1996.

For the time being, the airfield is used by a civilian operator called
AVIiegveld Sint Truiden BVBAO.

Since the airfield is operated by this civilian operator, the only runways remaining in use

are 06/ 24. The runwayds |l ength was reduced

Final: 14 January 2013 14
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Figure 5: EBST airfield

The elevation of the airfield is 246 ft and it is equipped with a 1.199 m long i 50 m wide
concrete runway oriented 058° / 238°. Maximum strength is 9000 kg.

The thresholds of the present 1.199 m long airfield are materialised by simple white
transversal lines while the old military (significantly longer runway) thresholds markings
have not been removed.

OLD THRESHOLD

”

Figure 6: View of the new and the old threshold

The use of the airfield is subject to prior permission from the operator.

Both circuits are south of the runways at an altitude of 1200 ft AGL (Left hand circuit for
24 runway and right hand for 06 runway). The aerodrome is provided with a Flight
Information Service (AFIS) called "Brustem Radio" - 119.975 MHz (Information only, no
ATC).

Final: 14 January 2013 15
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1.11 Flight recorders.

No actual flight recorder was installed, however the airplane was equipped with an
Avidyne Multi-Function Display and a Primary Flight Display able to record and store
some data.
The MFD and PFD characteristics were:
1 Avidyne FlightMax Entegra EX5000 series 700-00004-008 REV 04 (sn
98439470) Multi-Function Display (MFD) (EMax not installed).
1 Avidyne FlightMax Entegra EXP5000 series 700-00006-002 Primary Flight
Display (PFD) (sn M084018992) with 530-00138-000 software.

Both the Primary Flight Display (PFD) and the Multi-Function Display (MFD) were, at
first sight, not damaged by the accident.

Avidyne FlightMax Entegra EX5000 Multi-Function Display (MFD)

The MFD samples and stores some data, therefore it has a memory function that allows
the flight parameters to be recorded every 6 seconds.

However, the buffering that occurs within the MFD application software and the
Microsoft Windows NT operating system on which it runs, combined with the time
required to write the data to the flash drive itself can sometimes cause delays in the
recording. There is no way to recover the data that was not written.

The following flight parameters are recorded every 6 seconds with a delay of

approximately 30 seconds:

Time

Latitude

Longitude

Pressure Altitude

Fuel Used

AMPS

Volts

Fuel Quantity Left Tank

Fuel Quantity Right Tank

OAT

It includes also the following engine data for each engine:
1 EGT1,234

Oil Temperature

Oil Pressure

RPM

MAP

1 Fuel Flow

=4 =4 =88 - -8 _-9_-9_-9_9

1
1
1
1

Avidyne FlightMax Entegra EXP5000 Primary Flight Display (PFD)

The PFD samples and stores several data streams in a sequential fashion. Data from
the integral attitude and heading reference system (AHRS) is recorded at a rate of 5
Hertz. Air data information, such as pressure altitude, indicated airspeed, and vertical
speed is recorded at 1 Hz. GPS and navigation display and setting data are recorded
at a rate of .25 Hz, and information about pilot settings of heading, altitude, and vertical
speed references are recorded when changes are made.

Some engine data is also recorded.

Final: 14 January 2013 16
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There is neither buffering nor time required to write the data within the operating system
of the PFD and consequently, the PFD includes high rate, high fidelity recording of flight
data parameters and engine operating data.

A high-level description of the data recording capabilities of the PFD is enclosed at the
end of this report.

It includes amongst other things engine data for each engine which is recorded at a rate
of 1/6 Hz (Every 6 seconds):

Percent power

Manifold pressure

RPM

Fuel flow

Oil temperature

Oil pressure

= =4 =4 -8 -8 =9

Compared to the MFD, the PFD records the same engine data with the exception that
there is no EGT record in the PFD.

For the purpose of the investigation, the read-out of the parameters recorded in the

EX5000 series Multi-Function Display (MFD) and EXP5000 Primary Flight Display
(PFD) was performed by ASP Avionics in Genk.

Final: 14 January 2013 17
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1.12 Wreckage and impact information.

[2m HIGH
N 5020472329 EOLS® 11 8"
Figure 7: Google earth view of the crash Figure 8: airplane's trajectory and view of the
site and approximate flight path based on embankment
pil otsd declarations.

Figure 9: first significant impact traces Figure 10: last impact traces with airplane in
background

On the day after the crash the impact traces on the ground and the different debris
positions were thoroughly noted.

The following sketch gives a general idea of the position and distance of the impact
traces and remains.
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