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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 and EU 
Regulation 996/2010, 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 to determine 
the causes and to define recommendations in order to prevent future accidents and 

incidents. 
 
In particular, Article 17-3 of EU regulation 996/2010 stipulates that the safety 

recommendations made in this report do not constitute any suspicion of guilt or 
responsibility in the accident. 

 
The investigation was conducted by the AAIU(Be) with the support of the Air Accident 
Investigation Branch of UK, the Transportation Safety Bureau of Hungary, the Civil Aviation 

Safety Investigation and Analysis Center (CIAS) of Romania, the Aviation Safety 
Directorate (ASD) of the Belgian Defence and the laboratory of the Royal Military Academy 

of Belgium. 
 
The report was compiled by Henri Metillon and was published under the authority of the 

Chief Investigator L. Blendeman. 
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SYMBOLS AND ABBREVIATIONS 

 
’  Minute 
°C  Degrees centigrade 
AAIU(Be) Air Accident Investigation Unit (Belgium) 
AAN  Airworthiness Approval Note 
AccRep Accredited Representative of a State Investigation Unit 
AGL  Above Ground Level 
AMSL  Above Mean Sea Level 
ARC  Airworthiness Review Certificate 
ATC  Air Traffic Control 
ATPL  Airline Transport Pilot Licence 
BCAA  Belgian Civil Aviation Authority 
CAVOK Ceiling and Visibility OK 
CG  Centre of Gravity 
DOSAAF Volunteer Society for Cooperation with the Army, Aviation and Navy 
E  East 
EASA  European Aviation Safety Agency 
EBCF  Airfield of Cerfontaine 
EU  European Union 
FH  Flight hour(s) 
ft  Foot (Feet) 
GA  General Aviation 
lbs  Pounds 
LH  Left hand 
m  Metre(s) 
Hz  Hertz 
MSN  Manufacture’s serial number 
MTOW  Maximum Take-off Weight 
N  North 
NM  Nautical mile 
O/H  Overhaul 
PIC  Pilot in Command 
PFM  Pilot’s Flight Manual 
QNH  Pressure setting to indicate elevation above mean sea level 
RH  Right hand 
RMA  Royal Military School of Belgium 
RPM  Revolutions per Minute 
RWY  Runway 
SCF-PP System or Component Failure – PowerPlant 
SEP  Single Engine Piston rating 
SN  Serial Number 
UTC  Universal Time Coordinated1 
VFR  Visual Flight Rules 
  

                                                 
1 About the time: For the purpose of  this report, time will be indicated in UTC, unless otherwise specif ied.  
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TERMINOLOGY USED IN THIS REPORT 

 
Safety factor: an event or condition that increases safety risk. In other words, it is something that, 
if it occurred in the future, would increase the likelihood of an occurrence, and/or the severity of the 
adverse consequences associated with an occurrence.  
 
Cause: any act, omission (individual), behaviour or condition (system) that produces an effect; 
eliminating a cause will eliminate the effect. 
 

Direct cause: the most obvious reason (acts or omissions, so mostly individuals) why an 
adverse event happens 
 
Indirect cause: a less obvious reason (acts, omissions, conditions)  for an adverse event 
happening. The hazard has not been adequately considered via a suitable and sufficient 
risk assessment 

 
Contributing safety factor: a condition that influences the effect by increasing its likelihood, 
accelerating the effect in time, affecting severity of the consequences, etc.; eliminating a 
contributing factor(s) won't eliminate the effect. 
 
Other safety factor: a safety factor identified during an occurrence investigation which did not 
meet the definition of contributing safety factor but was still considered to be important to be 
communicated in an investigation report in the interest of improved transport safety. 
 
Safety issue: 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 organisation or a system, rather than a characteristic of a specific 
individual, or characteristic of an operational environment at a specific point in time. 
 
Safety action: the steps taken or proposed to be taken by a person, organisation or agency on its 
own initiative in response to a safety issue. 
 
Safety recommendation: a proposal by the accident investigation authority in response to a safety 
issue and based on information derived from the investigation, made with the intention of preventing 
accidents or incidents. When AAIU(Be) issues a safety recommendation to a person, organisation, 
agency or Regulatory Authority, the person, organisation, agency or Regulatory Authority 
concerned must provide a written response within 90 days. That response must indicate whether 
the recommendation is accepted, or must state any reasons for not accepting part or all of the 
recommendation, and must detail any proposed safety action to bring the recommendation into 
effect. 

 
Safety message: an awareness which brings to attention the existence of a safety factor and the 
lessons learned. AAIU(Be) can distribute a safety message to a community (of pilots, instructors, 
examiners, ATC officers), an organisation 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, although AAIU(Be) will publish any response it receives. 
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SYNOPSIS 

 
Date and time: 14 February 2017 – 10:30 UTC  
 
Aircraft: Yakovlev YAK-52, SN: 833707 
 
Accident location: At about 12 km south of the airfield of Cerfontaine and 6 km 

west of the city of Couvin. 50°02’46.01’’N – 4°24’39.36’’E 
 
Aircraft owner: Private 
 
Type of flight: General aviation – Local flight 
 
Phase of flight: En route 
 
Persons on board: 1 (the pilot-owner) 
 
Injuries: The pilot was seriously injured 
 
Abstract:  
 
After a short flight starting from the airfield of Cerfontaine (EBCF), the engine suddenly began to 
sputter and lost power. The pilot determined he could not fly back to the airfield and decided to land 
the plane where he could. Just before landing, the aeroplane hit the top of a tree, pitch nosed down 
and violently hit the ground. 
 
Occurrence type: powerplant failure or malfunction (SCF-PP2) 
 
Direct cause: 
 
The collision of the aeroplane with the top of a tree when performing a forced landing caused by a 
significant loss of engine power. 
 
Indirect cause: 
 

• The engine loss of power was most probably caused by the internal corrosion of the carburettor 
which partially blocked the fuel flow at the pressure regulator valve. The corrosion of the 
magnesium alloy casing of the carburettor was likely caused by water contamination. 

• The limited height above ground level when the engine loss power occurred and the limited 
maximum lift to drag ratio did not leave the pilot much time to prepare the landing. 

 
Contributing factors: 
 

• The schedule used for the last maintenance dated June 2016 did not require the cleaning of 
the fine fuel filter. 

                                                 
2 SCF-PP means “Failure or malf unction of  an aircraf t sy stem or component related to the powerplant (Sy stem Component Failure - PowerPlant)”. 

This abbrev iation is in accordance with ICAO Accident/Incident Data Reporting (ADREP) sy stem which is based on the ADREP taxonomy . The 

ADREP taxonomy  is a set of  def initions and descriptions used during the gathering and reporting of  accident/incident data to ICAO.  

https://www.icao.int/safety/airnavigation/AIG/Pages/ADREP-Taxonomies.aspx
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• Unlike the fuel coarse filter, there is no drain provision at the fine fuel filter and this filter is black 
coloured while the vast majority of the fuel system components are painted in yellow. This 
might have confused the mechanics who involuntarily disregarded the inspection of this filter.  

• Although the compensation tank is equipped with a drain valve, no requirement was found 
regarding a periodical activation of this drain in any of the maintenance schedule pertinent to 
this aeroplane. 

• Possible water condensation could have developed inside the compensation tank during the 
11 months of grounding of the aeroplane close to the North sea coast where a high level of 
moisture is often found in the air. 

• Releasing to service of an aeroplane where breakdown symptoms have disappeared for an 
unknown reason. 

• In February, there were no leaves on the trees making them hardly discernible.  
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1. FACTUAL INFORMATION. 

1.1 History of flight. 

 
Prior to the flight 
 
The owner stated that unexplained engine power reductions and RPM fluctuations were 
encountered during several flights performed since the end of 2016. He further characterized 
these engine problems as similar to “propeller hunting” symptoms3. These problems 
appeared only when the engine RPM was above 82%. On 2 January 2017, a troubleshooting 
was initiated by a mechanic from the Belgian maintenance company ‘Fast Aero’ assisted by 
the owner. The oil and fuel filters were removed and cleaned, the engine oil was changed 
and a ground run was carried out. On 16 January 2017, the engine stopped operating during 
the ground acceleration for take-off. Looking for a solution, the owner requested the advice 
of the company ‘Richard Goode Aerobatics’ (UK) that acted as an intermediary for the engine 
overhaul performed in June 2016. It was suggested that the engine power fluctuations could 
be caused by a too low oil temperature causing the oil to be too thick and leading to a poor 
operation of the propeller governor. Thereafter, 5 or 6 flights were performed during which 
propeller RPM fluctuation problems still occurred occasionally at high engine power although 
the pilot stated that the oil was always brought to the correct temperature before starting the 
engine by heating the aeroplane in the hangar. The day before the accident the mechanic 
came back to EBCF airfield to continue the troubleshooting. The replacement of the governor 
did not lead to any improvement, the engine even stopped during the ground run when 
running at high rpm and power setting. The mechanic standing outside witnessed wild 
fluctuation of the propeller with the blade pitch varying fast. The original governor was 
reinstalled, the fuel filters were removed and checked and several flexible fuel pipes located 
at the front of the firewall were checked for obstruction. The works lasted one full day and 
although no evidence of anomaly was found, the ground run carried out at the end of the day 
was satisfactory. It was therefore decided to perform a limited test during the flight the 
following day. 
 
Flight 
 
After a thorough pre-flight inspection and engine ground run, the pilot took off and flew around 
the airfield for 10 minutes without noticing any problem. 
All engine parameters were normal, the pilot flew southwards for about 10 minutes until 
crossing the main road between the cities of Couvin and Chimay. 
The pilot stated that, while requesting a new ATC authorization to climb, he performed a few 
steep turns and gentle aerobatics manoeuvres in order to verify he was adequately strapped 
and no loose objects were present. 
Shortly afterwards, the engine began to sputter and lost power. Witnesses standing in the 
vicinity stated they heard noise fluctuations, the engine alternatively loosing and regaining 
power. The pilot stated that wild fluctuation of power was occurring at constant engine throttle 
(80 cmHg manifold air pressure (MAP)) and propeller position (82 % Max RPM), all the way 
down to the landing. The main concern of the pilot was maintaining control of the aeroplane 
because of the speed decreasing rapidly. The pilot performed a quick magneto selection test 
and checked the position of the fuel primer control, without result. Seeing that it was 
impossible to fly back to the airfield, the pilot stated he selected a field to perform a forced 
landing and decided to extend the landing gear. The aeroplane probably started the landing 

                                                 
3 Hunting propeller, i.e. uncommanded RPM excursions abov e and/or below the selected RPM 
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at about 600 ft above ground level (last steady height before the aeroplane disappeared from 
the radar screen, indicating a descent below the radar coverage). Afterwards, the pilot stated 
that with an engine delivering low power, the rate of descent of a YAK 52 is very high and the 
top priority was to maintain a minimum airspeed of 150 km/h to avoid stalling. Close to the 
ground, the pilot realized he could not land on the selected field, interrupted the turn, levelled 
the wings and flew straight ahead, extending the flaps. The pilot did not see a row of trees 
perpendicular to its final path. The aeroplane hit the top of a 10-metre tree, pitched down with 
a significant down angle before violently hitting the ground, coming to a stop after a rebound. 
The pilot was seriously injured.  
 

 
Figure 1 : part of the last recorded flight path and path at impact 

The duration of the event was very short. The period of time from the decision to land until 
the crash was estimated by the pilot to less than 20 seconds. The direct distance between 
the last recorded radar position and the impact position was approximately 0,5 NM. 

1.2 Injuries to persons. 

 

Injuries Crew  Passenger Others Total 
Fatal     

Serious 1   1 
Minor     

None     

Total 1   1 

1.3 Damage to aircraft. 

 
Significant damage, beyond repair 
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1.4 Other damage. 

 
Small contamination of the soil with engine oil and fuel. 

1.5 Personnel information. 

 
Pilot:  
 
Sex:    Male 
Age:   55 years old 
Nationality:  Belgian 
License:  EASA PART-FCL Airline Transport Pilot Licence for aeroplanes 

(ATPL(A)). Flight crew licence first issued on 7 April 2010 by the UK 
CAA4.  

Ratings:   Class rating: SEP (land) valid until 30 April 2017 
    Aerobatic and night rating 
    Instrument rating valid until 31January 2017 
    Type rating: B747-400 LV (Low Visibility) valid until 31 January 2017 
    Flight Instructor – FI(A) rating valid until 31 July 2018. 
    Aerobatic Instructor - FCL.905.FI (f) A 
 Language Proficiency: English level 6 
Medical certificate:  Valid until 01 March 2017 
Flight experience:  About 17000 FH. 

Recent experience flying Yak-52: about 40FH during the last 8 
months (= since the engine overhaul). 
Very experienced Yak-52 pilot with more than 1000 hours flying 
aircraft equipped with M-14P(F) engines (Yak-52, Yak-50, Yak-18T, 
Sukhoi-29 and Nanchang CJ-6) all over the world. 
Previous type ratings: Convair CV-580, Boeing 727  
Former Belgian air force pilot (Marchetti SF-260M, Alpha-Jet 1B, C-
130 Hercules). 

 
  

                                                 

4 Validity  f or non-EASA Aircraf t (such as the Yak-52) – In accordance with and subject to the prov isions of  the United Kingdom Air Nav igation Order this 

licence is v alid f or aircraf t registered in the United Kingdom f or which the f light crew member is not required to hold a Part-FCL licence. 
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1.6 Aircraft information. 

 
1.6.1 General description 

 
The Yakovlev Yak-52 is an all metal two-seat, tandem single-engine low-wing monoplane, 
originally designed and manufactured as a military basic training aeroplane in the Eastern 
bloc. Yak-52 aeroplanes are often used for aerobatic flying and training. 
 
The design company of the Yak-52 was O.K.B. – YAKOVLEV Institute – RUSSIA, which also 
developed the technical documentation (technical description, flight manuals, maintenance 
manuals and service bulletins) for this aeroplane. 
The never-exceed speed (VNE) is 420 km/h (227 kt) and its design manoeuvring speed (VA) 
is 360 km/h (194 kt). Maximum lift-to-drag ratio is 7 with retracted landing gear and 5,5 with 
extended. The best glide speed is 160Km/h in all configurations. However the best gliding 
range is achieved with the undercarriage and flaps retracted. 
 

 
Figure 2 : dimensions 

The aeroplane is equipped with a 9-cylinder radial engine Ivchenko Vedeneyev M14-PF 360 
HP and a Vperyod B530TA-D35 propeller. 
 
1.16.2 The accident aeroplane 
 
The accident aeroplane was produced in Romania in 1983 for the former USSR by the 
company “Intreprinderea de Avioane Bacau” (New name of this company: SC Aerostar SA ). 
Reportedly, it had been first operated by DOSAAF-Russia, and was marketed thereafter. 
 
Airframe: 
Year of built:  1983 
Total flight time:  1499FH 
Manufacturer:  Intreprinderea de Avioane Bacau, Romania 
Serial number:  833707 
First operator:  DOSAAF, a paramilitary sport organisation in the former USSR 
Empty weight:  1017 kg (without engine oil) 
MTOW:   1315 kg 
Registration:  Certificate of registration issued by UK CAA on 13 April 2005 
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Airworthiness: UK ‘Permit to fly – Certificate of validity’ last issued by Arion 
Aviation Ltd (UK) on 17 June 2016 and valid until 19 June 2017. 

 A Belgian ‘Temporary Permission to Fly over Belgian territory‘ was 
valid from 01 June 2016 until 31 May 2017.  

  
Engine:  
Manufacturer:   Ivchenko Vedeneyev  
Serial number:   031002 
Type:    M14-PF 
Total flight hours:  403:23FH  -  40FH since major overhaul performed on 2 June 2016 
  
Propeller:  
Manufacturer:   Vperyod  
Serial number:   B530TA-B35 
Hub Type:   1000127 
Total flight hours:  40FH since major overhaul 
 
History 
 
The aeroplane was purchased in 2005 by the current Belgian pilot/owner. At that time, the 
aeroplane was already registered in the United Kingdom as an Annex II aeroplane operating 
on a National Permit to Fly since a few years. After its purchase, it remained registered in the 
UK and kept flying under a UK Permit to Fly. 
 
On 23 April 2009, the engine was replaced by an overhauled unit type M14P-400 with serial 
number KJA031002. At that time this engine had a total time of 245:20 since new. It has to 
be noted that this engine was more powerful than the previous one (400 HP instead of 
360 HP). 
 
On 5 June 2011, a review of the maintenance records was carried out by  « Aero Aeronautical 
Service Ltd. » in accordance with CAA Airworthiness Approval Note (AAN) 29189, concluding 
that the airframe life of the aeroplane was extended until 22 May 2021 or 2007 flying hours 
or 4608 landings, subject to conditions. 
 
In July 2015, the aeroplane was grounded at the Koksijde air base (EBFN) due to an engine 
problem caused by a broken exhaust valve causing additional cylinder(s) damage. The owner 
decided to send the engine to a specialized company ‘Aerometal Kft’ (Hungary) to carry out 
the overhaul. At the same time, it was also decided to overhaul the propeller. The company 
‘Richard Goode Aerobatics’ (UK) acted as an intermediary between the owner and 
‘Aerometal Kft’ for the engine overhaul. 
 
On 4 June 2016, the overhauled engine and propeller were reinstalled on the airframe by the 
Belgian maintenance company ‘Fast Aero’. At the same time, the maintenance company 
performed a 100-hour inspection according to the inspection schedule provided by ‘Arion 
Aviation’. These maintenance operations were performed under the supervision of the latter 
sending an inspector on site for the annual review of the aeroplane at the end of the engine 
reinstallation. 
 
After the annual review, the aeroplane was issued with a Permit Maintenance Release by  
‘Arion Aviation’ who also issued  a new Certificate of Validity which was valid until 19 June 
2017. The annual Certificate of Validity supports the non-expiring National Permit to Fly in 
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accordance with the requirements described in Chapter A3-7 of British Civil Airworthiness 
Requirements (BCAR) Section A, CAP553.  
 
When the accident occurred, the aeroplane had flown about 40 hours since the last engine 
overhaul and since the last 100-hour inspection. 
 
Propeller control system description 
 
The propeller is controlled by a governor, also called Constant Speed Unit (CSU), that uses 
oil under pressure to adjust the propeller pitch and maintain a selected rotation speed. The 
oil pressure is fed to the propeller hub through internal oil passages in the propeller shaft of 
the engine. The propeller blades are shifted to a smaller pitch by the pressure of the oil fed 
by the governor to the propeller hub. Shifting to a higher pitch is performed by counterweights 
installed on the propeller blades; in this case the oil returns from the propeller hub to the 
engine gearbox case. 
In a Yak-52, unlike most single-engine aeroplanes, a governor delivering a too low oil 
pressure or an internal oil leak between the governor and the propeller hub, or a too viscous 
oil will tend to set the blade pitch to coarse causing the engine RPM to drop. 
 
Fuel system description 
 
The aircraft is equipped with 2 inboard wing tanks and with 2 optional outboard wing tanks, 
not represented on the figure. Long-range optional fuel tanks were fitted in 2002 in 
accordance with modification Yak/36.  This modification consists of two auxiliary 'wet wing' 
fuel tanks within the existing wing structure. These are connected to the main fuel tanks and 
increase the fuel capacity from 120 litres to 288 litres. The modification is approved in the UK 
under Airworthiness Approval Note (AAN) No. 28121. 
 
The pilot stated that he almost didn’t use the auxiliary fuel tanks and in particular that they 
were not used recently. 
 
A collector tank, installed under the rear pilot floor, is gravity fed by the wing tanks through 
non-return valves. A flexible line is installed inside the collector tank to ensure proper fuel 
pumping when flying inverted. 
 
The fuel is drawn from the collector tank by the engine-driven fuel pump through a shut-off 
valve and the coarse filter. Fuel under pressure is then supplied to a compensation tank which 
is fixed on the right side of the firewall. This compensation tank is provided with in- and outlet 
connections, a drain valve and a connection located on the top and equipped with a restrictor 
allowing a limited part of the fuel flow to return to the collector tank.  
 
A fuel fine filter incorporating a relief valve is directly connected to the outlet of the 
compensation tank. This filter (Type: 8D2.966.064) is intended to filter off mechanical 
impurities over 36 to 40 μm in size. It is not equipped with a drain valve to evacuate possible 
water contamination. Unlike the vast majority of the fuel system components and lines that 
are painted yellow, this fine filter is painted black.  
 
After the fine filter, the fuel is directed to the pressure carburettor inlet. Finally, a screen filter 
is installed inside the carburettor next to the fuel inlet. The carburettor is a pressure 
carburettor (floatless carburettor) equipped with a pressure regulator, a metering valve and 
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incorporating different automatic adjustments. It is provided with drains plugs at lowest points 
to remove possible water or sediment contamination which may enter into the carburettor. 
 
Additionally, several fuel quick drains are installed at different locations of the airframe: 
• At the bottom of each wing tank, 

• Under the fuselage, on the fuel line before the collector tank, 

• At the coarse fuel filter, 

• At the compensation tank. 
 
A dual function manual primer is positioned on the upper right-hand side of the front cockpit 

panel and has three positions (left, right and upright) 
• Left pressurizes the fuel system, 

• Right primes fuel into the engine cylinders, 

• Upright is the Neutral position which is the normal flight position (the knob must be locked 
in this neutral vertical position).  
 

 
Figure 3: Basic diagram of the fuel system (auxiliary wing tanks not represented) (© Robert A. Rowe) 
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Pressure carburettor description 
 
As can be seen in the drawing below, the carburettor is vertically installed on the engine with 
an upstream airflow. A 90° elbow (29) is screwed in the fuel inlet bore and a screen filter (30) 
is screwed in another bore located just above the fuel inlet. 

 

 
1: Altitude control aneroid capsule, 2: Altitude control needle, 3: Inlet air jet, 4: Air pressure measuring point, 5: 
Suction jet, 6: Fuel jet, 7: Metering needle adjustment screw, 8: Adjustment screw limiter, 9: Spring, 10: Piston, 
11: Valve, 12: Venturi, 13: Metering needle, 14: Nozzle, 15: Orifice in idle passage, 16: Fuel jet, 17: Acceleration 
pump pipe, 18: Air intake pipe, 19: Drain passage, 20: Spring, 21: Air jet, 22: Acceleration pump needle va lve with 
diaphragm, 23: Idle adjustment screw, 24: Idle air jet, 25: Air filter, 26: Throttle, 27: Throttle actuation lever, 28: 
Ram air pressure pipe, 29: Fuel inlet connection, 30: Fuel filter, 31: Drain plug, 32: Diaphragm assembly, 33: 
Pressure regulator valve 
  Figure 4: Pressure carburettor 
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Flight manual 
 
The flight manual is not approved and is called ‘Pilot's notes’, based on a translation of the 
original Pilots Notes for the aeroplane as modified (Ref: Aerobuild Yakovlev Yak 52 Flight 
Manual AB/FA/52-3) which are considered acceptable by the UK CAA. 
 
The procedure for the forced landing is as follows: 

 
Figure 5 : extract of “The definitive pilots operating Handbook5 for the Yakovlev YAK 52” revision 1.4. November 2003 

About the glide: 

 
Figure 6 : extract of “The definitive pilots operating Handbook for the Yakovlev YAK 52” revision 1.4. November 2003  

  

                                                 
5 This document is an attempt to f inally  produce a def initiv e operating handbook f or the Yak 52. 
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1.7 Meteorological conditions. 

 
Based on the METARs from EBCI Charleroi airport and EBFS Florennes air base, the 
meteorological conditions were adequate for flying in VMC. 
The following approximate data prevailed: 
Wind direction 130°, windspeed 7 kt, visibility more than 10 km, temperature 7° C, dew point 
-01°C and QNH 1027 hPa. 
 

1.8 Aids to navigation. 

 
Not applicable. 
 

1.9 Communication. 

 
The military air base of Florennes being active on that day, the pilot was required to fly below 
2000’ QNH (under 1000’ height above ground level). Thereafter, the pilot requested a climb 
from military ATC and was told to proceed southwards and to wait a few minutes because of 
crossing military traffic (F-16s). 
 

1.10 Aerodrome information. 

 
Not applicable, as the accident occurred at 12km south of the EBCF airfield (where the 
elevation of the terrain is about 780 ft (238 m)). 
 

1.11  Flight recorders. 

 
Not applicable 
 

1.12 Wreckage and impact information. 

 
On the crash site initial wreckage examination 
 
Although several pieces were scattered around the main wreckage, all parts of the aeroplane 
were found at the accident site. The top of a tree showed few broken branches (about 30 mm 
diameter) that were found on the ground, in the direction of the flight at a distance of 8 to 12 
metres from the tree. The flight direction was determined to be about 240° and the wreckage 
direction was 230°. The height of the tree was estimated to be 9,5 metres and the distance 
from the tree to the impact was measured at 19,2 metres, deducting that the nose down flight 
path angle from the top of the tree to the place the aeroplane impacted the ground was about 
26°. Examination of the wreckage shows that the landing gear was in extended position and 
the flaps were fully lowered. The pilot was wearing the safety harness that properly withstood 
the impact forces. 
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Figure 7: Approximate last flight path angle 

 
Figure 8: Final rest of the wreckage 

Both wooden propeller blades disintegrated on impact with the ground and their remains were 
found at different places. The blade roots were still connected to the propeller hub. The front 
underside of the engine impacted the ground. The engine separated from the fuselage with 
the crankshaft pointing towards the R/H with respect to the direction of the fuselage. Despite 
this, some engine control cables and fluid lines were still connected to the airframe. At impact, 
the nose landing gear partially detached rearwards and impacted the underside of the 
fuselage. The front underside of the fuselage structure moved upwards towards the inside of 
the cabin to such an extent that there was very little space available for the pilot’s legs. The 
pilot’s foot rests are displaced at the same level as the seat base. The left wing aileron and 
a part of the trailing edge of the wing were severed and rested near the pole of a fence located 
between the initial impact location and the wreckage. 
 
Wreckage detailed inspection 
 
The wreckage examination started out with an external examination of the engine and with 
the removal of all spark plugs. No obvious external anomaly was found and all spark plugs 
were found in good condition leading the investigators to determine that no mechanical 
internal failure had occurred in the combustion chamber of a cylinder (valve failure …). 
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The above, added to the symptoms reported by the pilot and the mechanic, led the 
investigators to perform a thorough inspection of the entire fuel system, beginning from the 
wing fuel tanks and examining the different components of the fuel system up to a deep 
examination of the carburettor. The wing fuel tanks were found intact and no fuel leak was 
noticed at the inboard fuel tanks that contained approximately 50 litres of 100 LL blue 
coloured fuel (about 25 litres in each tank). The fuel tanks were emptied and visual inspection 
of the fuel samplings and inside each tank did not find any contamination trace. The outboard 
tanks of both wings were not examined because their caps were locked and the pilot stated 
that they were empty and not used for a long time. The collector tank was removed and its 
accessories were disassembled, showing no anomaly. The flexible fuel line inside the tank 
was inspected and found in good condition. No contamination was found inside the tank. 
 
The fuel shut off valve and the coarse filter, both yellow painted, were found still attached on 
the remains of the fire wall but they had moved from their original location on the left side of 
the firewall to the right side. The fuel line connecting the collector tank to the inlet of the fuel 
shut off valve was severed at the elbow of the shut off valve. The inside of the elbow was 
found filled with a plug made of black debris that were analysed by the Royal Military School 
laboratory (RMA) and determined as being a mixture of plastic polyethylene, plastic 
polypropylene and plastic polycarbonate particles. The origin of these particles looked 
strange because no similar contamination was found somewhere upstream in the fuel circuit. 
In particular, the collector tank that is the closer upstream component was thoroughly 
examined and was determined to be perfectly clean. Finally, a close examination of the 
ruptured line found that the contamination was greasy and the same kind of contaminant was 
found not only inside the line but also outside. This could conclude that this contamination 
occurred during or after the impact. 
 

 
Figure 9: Shut off valve and fine filter fitted together Figure 10: Fuel inlet elbow of the fuel shut off valve 

The outlet flexible line of the coarse filter was found severed close to its end fitting and was 
obviously contaminated by brown soil and particles of grass, demonstrating that the 
contamination occurred during the accident or after, possibly when moving the wreckage for 
its transportation. The cover of the coarse fuel filter was removed for internal inspection. The 
filter casing and the filter element were found in good condition and without visible 
contamination, with the filter element properly installed. There was no more fuel and no trace 
of water inside the casing. The shut off valve assembly was disassembled showing that the 
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connection between the axle and the valve itself was distorted and broken (static failure). The 
bolt assembling the control to the axle lever was also sheared, indicating it occurred during 
the accident. The inside of the shut off valve was contaminated by small black particles as 

seen on Figure 11. Black adhering dirt was also found around the seat of the valve (Figure 
12). These contamination products are physically different than the plug of dirt found on the 
fuel line elbow of the shut off valve. 
 

 
Figure 11: Particles found 

inside the shut off valve 

 
Figure 12: Contamination along 

the shut off valve seat 

 
Figure 13: Magnification 
of the shut off valve seat 

contaminants 

The thread and the cone at the connection between the coarse filter and the shut off valve 
were found contaminated with a brown product supposed to be a sealant paste. Normally, 
no sealant is necessary as the tightness should be obtained by “cone on cone” contacts.  
 

 
Figure 14: Compensation tank before removal of its connections 

The compensation tank still contained a small quantity of liquid that could only be extracted 
after the removal of the drain valve assembly and shaking the tank. The recovered liquid was 
identified as being dirty water (about 2,5 centilitres) without any trace of fuel. The inner 
surface of the drain valve which is in contact with the inside of the compensation tank was 
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found rusted, however there was no contamination particles found inside the compensation 
tank. 
 

 
Figure 15: Dirty water from the compensation tank. 

 
Figure 16: Drain valve of the compensation tank 

The flexible line at the outlet of the fine filter was disassembled showing that the connection 
was sealed by an aluminium washer and the addition of a normally not required brown 
coloured sealant. However, no trace of fuel leak was noticed around this connection which 
operates under pressure. 

 
Figure 17: Fine fuel filter after the outlet fuel line removal. 

The cover of the fine filter was unscrewed, showing evidence of dirt in the cover and on the 
underside of the filter element. Additionally, the inner side of the cover showed white products 
being traces of aluminium corrosion. 
 

 
Figure 25: Contaminants inside of the fine filter 

cover 

 
Figure 26: Fine filter underside, as seen just after removal 

of the cover  
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The filter element made of a metallic very fine mesh fan folded, was found contaminated. The 
biggest contaminants were of various colour and were visible to the naked eye. 
Moreover, close examination of the filter element using a digital microscope determined that 
the fine mesh was also contaminated with small particles, mostly yellow coloured looking like 
the paint used to paint most components of the fuel system, partially clogging the narrow 
interstices of the mesh. 
 

  
Figure 18: Contamination visible to the naked eye. Figure 19: Fine mesh contamination by yellow small 

particles 

  
Figure 20: Inside of the fine fuel filter body   Figure 21: Fine fuel filter relief valve 

 
After removal of the filter element, the inner side of the fine fuel filter housing was found 
covered with dirty water droplets. Water was also noticed on the relief valve. After 
disassembly it became obvious that the entire valve was contaminated with water. 
 
The dual function manual primer was found in locked/neutral position. After removal, the 
primer was tested for leaks in order to determine the presence of a possible internal leak. 
Such a leak could have allowed air pressure originating from the engine manifold to enter the 
fuel system, finally causing the feeding of the carburettor with a mixture of fuel and air. All the 
tests indicated that the pump was in good condition without internal leak. 
 

WATER 
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Inspection of the carburettor 
 
The fuel inlet elbow screwed in a threaded bore of the carburettor was removed. This elbow 
was hard to unscrew along its complete thread length suggesting that at least one thread was 
damaged. Examination of the male and female threads concluded that the male thread of the 
steel elbow was in good condition but the thread in the bore of the carburettor was found 
badly damaged. Actually, the female thread inside the fuel inlet bore was dramatically 
corroded. 
 

 
Figure 22: carburettor vertically positioned, 

as installed on the engine. 

 
Figure 23: fuel inlet bore just after removal of the 

elbow fitting 

 
This finding at the carburettor inlet bore prompted the removal and the entire disassembly of 
the carburettor for a detailed internal examination. The fuel screen filter located in the 
carburettor casing close to the carburettor fuel inlet bore was easily unscrewed and the 
threads were found in good condition. But the holder of the screen filter showed an 
accumulation of a grey product at the end of the thread, at a location in contact with the fuel. 
Nevertheless, no contamination was found inside the filter mesh. 
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Figure 24: carburettor filter 

After removal of the cover of the pressure regulator bore, the fuel chamber feeding the 
pressure regulator valve was found severely contaminated by white crumbly products later 
identified as corrosion by-products. 
 

 
Figure 25: Fuel pressure regulator valve at the bottom of a fuel feeding chamber 

The amount of contaminant was so significant that the spring located inside the fuel feeding 
chamber was trapped by the contaminant. However this spring plays no fuel-metering role 
and serves only as a safety feature to secure the valve holder. 
 

 
Figure 26: casing of the regulator valve membrane and lever showing contamination 

After removal of the membrane, white friable contaminants were found in the lower part of 
the membrane holder and at the outlet of the pressure regulator valve. The lower part of the 
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fuel inlet chamber of the metering valve was found contaminated, however the metering valve 
orifices were found unobstructed. 
 

 
Figure 27: Upper bore: metering valve chamber. 

The inspection of the carburettor concluded that 2 locations inside the carburettor were found 
significantly corroded and contaminated by corrosion residue and other locations were 
contaminated by corrosion product deposits. 
Apart from that, no other anomaly was detected and the general condition of the mechanical 
sub-assemblies of the carburettor was determined to be consistent with a recently overhauled 
carburettor. 
 
Assessment of the technical file regarding the overhaul of the carburettor. 
 
An assessment of the carburettor overhaul was performed by a safety investigator from 
Hungary who acted as accredited representative (AccRep) to support the investigation. The 
AccRep went in the overhaul company, interviewed the staff and examined the technical file 
(reference number 0310026) of the carburettor overhaul. This document consisting of 5 
pages, sets out in detail the carburettor overhaul performed between 21 September 2015 
and 16 February 2016. This report shows no anomaly in the work methods. 
At the end of the engine overhaul process, the works were certified by “Aerometal Kft” and 
resulted in the issue, on 2 June 2016, of an EASA Form One for the engine overhaul 
(Tracking number 2016/116 – Work order A-1591). The engine accessories (magnetos, fuel 
pump, carburettor…) which are integral parts of the engine overhaul were covered by the 
same EASA Form One. 
 

                                                 
6 An extract of  this technical f ile is enclosed at the end of  this report.  
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Engine inspection at Aerometal. 
 
The engine was later returned to the “Aerometal Maintenance Organization” in Hungary for 
disassembly and parts storage. 
 
The propeller control system was inspected by the Hungarian safety investigation authority 
SIA at the request of AAIU(Be). 
 
A visual inspection of the oil passages and seals from the governor to the propeller was 
performed in addition to a general inspection to detect possible mechanical failure in 
relationship with the propeller control system. No sign of anomaly susceptible to cause a 
possible internal oil leak, obstruction, mechanical wear or mechanical failure was detected. 

 

1.13 Medical and pathological information. 

 
The pilot was seriously injured at one leg and suffered from chest compression and a back 
injury but remained conscious. 
 

1.14 Fire. 

 
There was no fire. 
 

1.15 Survival aspects. 

 
The aeroplane was equipped with full aerobatics “Hooker Harness”. The pilot stated that he 
always ensured that the safety harnesses and the parachutes were protected against 
moisture and ultraviolet rays to maintain them in good condition. 
 

 
Figure 28: Safety harness 

The pilot survived the impact amongst others thanks to his full aerobatic safety harness 
system that was in good condition and was carefully fastened. 
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1.16 Tests and research. 

 
Most fuel system components found contaminated were given to the Royal Military School - 
RMA laboratory to identify the different types of contamination and as far as possible to 
determine their origin and/or cause. RMA did an extensive examination of the contaminants 
and released a detailed report which is enclosed at the end of this report. In summary: 

• RMA found that the black plug of dirt at the inlet elbow of the shut off valve was made of 
plastic polyethylene, plastic polypropylene and plastic polycarbonate particles. The initial 
assumption that the plug was made of a mixture of soil and engine oil was wrong. 

• The particles found inside the shut off valve were made of plastic polycarbonate. 

• Beside the contamination by dirt, the inside of the Al alloy casing of the fine filter was 
corroded. 

• The thread of the fuel inlet bore of the carburettor was significantly corroded as well as 
the feeding chamber of the fuel regulator valve (Mg-Al corrosion). The initial assumption 
that the thread of the fuel inlet bore had been filled with a 2 component-paste was wrong, 
the grey friable material was actually the corrosion product of Mg-Al alloy. 

• The other contaminant products found inside the carburettor were Mg-Al alloy corrosion 
deposits originating from the 2 badly corroded areas of the carburettor casing, at the fuel 
inlet bore and at the pressure regulator valve chamber. 

1.17 Organisational and management information. 

 
1.17.1 UK Permit to Fly  
 
A UK National Permit to Fly may be issued by the UK CAA to aircraft that do not meet the 
International Civil Aviation Organisation (ICAO) certification standards required for the issue 
of a Certificate of Airworthiness (C of A) subject to satisfying certain requirements. It is 
granted in accordance with British Civil Airworthiness Requirements BCAR A3-7. Aircraft in 
this category are generally ex-military, amateur built, microlight, gyroplanes or aircraft without 
a valid Type Certificate.  
 
When specified on the initial Permit to Fly, the aircraft maintenance programme and any 
subsequent amendments will be approved by the UK CAA. 
When approval of the maintenance programme is not required, which was the case with this 
aeroplane, the owner/operator is responsible for ensuring that the aircraft is maintained to an 
airworthy standard.  
 
The base for the issue of the Permit to Fly was Airworthiness Approval Note7 “AAN” NO: 
28459 issued by the UK CAA on 21 February 2003. Amongst others it incorporates a list of 
required manuals: 

 

                                                 
7 The Airworthiness Approv al Note is a document which records the approv al that the particular certif icate or permit may  be iss ued (or reinstated 

f ollowing modif ication). In so doing the AAN prov ides a record of  (either directly  or by  ref erence to controlled documents) the build def inition of  the 

aircraf t or modif ication, the standards that hav e been applied, the justif ication of  compliance with those requirements, any  restrictions or limitations 

af f ecting the approv al, and a statement of  approv al.  
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Figure 29 : Extract of Airworthiness Approval Note NO: 28459 dated 21 February 2003 

It states that the maintenance schedule elected by the applicant for the maintenance of the 
accident aeroplane is defined as “Aerobuild Yak 52 Maintenance Schedule ref: Yak 52 at 
issue 1 dated 3 December 1993”. 

 
An aircraft with a Permit to Fly must not fly unless it has a valid Certificate of Validity, which 
is valid for one year. Where an aircraft has previously held a Certificate of Validity, a new 
Certificate may be issued by the UK CAA, by an organisation approved in accordance with 
BCAR A8-25 (CAMO) or A8-26 (Organisations Supporting Recreational Aviation) for any 
aircraft within its scope or by an organisation approved in accordance with BCAR A8-15 
(Maintenance Organisations – Group M3) for an aeroplane or a rotorcraft with a maximum 
allowed total weight of 2730 kg or less. 
 
The last Certificate of Validity of the accident aeroplane was issued by Arion Aviation Ltd., 
which works under an BCAR A8-25 (CAMO) approval. 
 
1.17.2 Permission to Fly over Belgian territory 
 
At the time of the accident, there was no legislation and thus no possibility to register ex-military, 
historical, or not ‘type-certified’ aircraft on the Belgian register. Aircraft that don’t possess a 
standard Certificate of Airworthiness as per ICAO Annex 8 but are registered in another state can 
be granted a Permission to Fly over Belgian territory by the BCAA, if it considered that that state 
holds an equivalent safety level. 
 
The permission of the aircraft involved was granted based on the UK Permit to Fly and was 
valid from 1 June 2016 until 31 May 2017. This permission restricts the operation of the 
aircraft during a total of 30 calendar days, not necessarily consecutive, during this calendar 
year. 
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Some operating limitations and conditions: 
 

• All flights shall be operated in accordance with the Aircraft Flight Manual. 

• All flights shall be operated in accordance with the operating limitations and conditions of 
the foreign ‘Permit to Fly’ and its associated annexes. 

• The Belgian flight rules have to be respected. 

• Any form of commercial flight is forbidden. 
 
1.17.3 Maintenance Organisations 
 
Over time, different maintenance organisations maintained the aeroplane using other 
maintenance schedules. The examination of the maintenance records shows that 4 different 
maintenance schedules were used between 2003 and 2016. It has to be noted that their 
identification in the maintenance records is not always clear: 
 

• Between 2003 and 2011: Maintenance schedule ref YAK 52 Issue 1, used by the 
Company YAK UK. This schedule is the one defined in the AAN 
NO: 28459. 

• In 2012 and 2013: Maintenance schedule ref YAK 52 Issue 2 rev3, used by the 
Company YAK UK. Note: This schedule is likely an evolution of 
the one defined in the AAN NO: 28459. 

• In 2014: Maintenance schedule ref HASL YAKPSS, used by the 
company HORIZON Aeroplane Service Ltd. 

• In 2016: Maintenance schedule (without reference) used by Arion 
Aviation Ltd. and by Fast Aero (Belgium). This maintenance 
schedule is also available on the internet. 

 
The investigation could establish that: 
 

• The maintenance schedule ref YAK 52 Issue 1, defined in the AAN NO: 28459 
adequately requires the removal and the ultrasonic cleaning of the fuel fine filter (every 
50 FH, 100 FH, 200 FH and each year). 

• The Maintenance schedule ref HASL YAKPSS, used by the company HORIZON 
Aeroplane Service Ltd also adequately requires the removal and the ultrasonic cleaning 
of the fuel fine filter every 50 FH, 100 FH and each year). 

• The schedule used by Fast Aero and Arion Aviation Limited does not require the removal 
and the ultrasonic cleaning of the fuel fine filter. Actually, it contains a typing error asking 
the oil fine filter cleaning instead of fuel fine filter cleaning. 

• None of the above maintenance schedules requires the draining of the compensation 
tank. 
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Extracts Of Yak UK Maintenance Schedule 
 

  
Figure 30: Maintenance schedule ref YAK 52 Issue 1 (TBCW every 50 FH, 100 FH and 200 FH)  

 
Extracts Of Horizon Maintenance Schedule 

 

  
Figure 31: Maintenance schedule ref HASL YAKPSS (TBCW every 50 FH and 150 FH) 

 
Extracts Of Arion And Fast Aero Maintenance Schedule 

 

 
Figure 32: Maintenance schedule (TBCW every 50 FH, 100 FH and 200 FH) 
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2. ANALYSIS 

 

2.1 The last phase of the flight 

 
The wreckage examination determined that the aeroplane was found complete at the crash 
site and that no sign of pre-impact structural failure of the airframe was present. This is 
consistent with the pilot’s statement that the aeroplane remained controllable until the impact 
with the ground. The pilot stated that he had very little time (about 20 seconds) between the 
loss of power and the crash. However, witnesses stated that they saw the aeroplane making 
few circles, considering the circles as being a preparation for a precautionary landing.  
 
Last point on radar was +- 0,5 NM from the crash site at a height of 600 ft AGL. It was flying 
at this displayed radar height (which has a resolution of 100 ft with an error of +- 50 ft) for 28 
seconds. This means that the aircraft could have been between level flight and a descent of 
maximum 200 ft/min, which indicates that the engine had still enough power as the maximum 
glide ratio with complete engine failure is 7. For an indicated airspeed of 150 km/h in zero 
wind conditions the rate of descent is 1200 ft/min in straight flight. In a turn with a bank of 45° 
it is even 8 m/s or 1600 ft/min. It is likely that the aeroplane disappeared from the radar screen 
when the engine problems started. In that case the pilot had only half a minute left to cover 
a ground distance of 0,67 NM. This corresponds to the direct distance of 0,5 NM between 
the last point on the radar and the crash site and the pilot’s statement regarding the little time 
available from the loss of power to the crash landing.  
 
The circles described by the witnesses were likely the few turns and/or gentle aerobatics 
manoeuvres performed before the engine problems showed up. The pilot did not have much 
time to properly prepare for the landing. Just before the last turn he realized that he was too 
low and gave up the landing in the intended field. His first priority was to maintain a sufficient 
airspeed to avoid stalling. He therefore decided to fly straight ahead at the last moment, which 
can explain why he didn’t see the line of trees. Additionally, it was February and there were 
no leaves on the trees making them hardly discernible. After the accident, the propeller 
blades were found still connected to the propeller hub at the root. They did not separate from 
the hub but they largely disintegrated on impact with the ground, showing that the engine was 
still running at some power at impact. 

2.2 Troubleshooting made the day before the accident 

 
The initial symptoms of the engine problems were reported by the pilots as “hunting 
propeller”. Since the Yak-52 uses engine oil pressure controlled by the governor to set the 
propeller speed, such phenomenon can originate from the dropping or fluctuating of oil 
pressure and/or governor problems. So, the mechanic logically started the troubleshooting 
looking at an impaired propeller control. Different hypotheses were considered amongst 
which a too viscous engine oil because of the low temperature that caused a possible 
malfunction of the propeller control system. However several occurrences of the propeller 
hunting with unquestionably warm engine oil demonstrated that this assumption was not 
correct. The oil filters were also checked and finally, the governor was replaced. However, a 
new engine run showed the same engine hunting and it was decided to reinstall the original 
governor. 
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At this stage, the mechanic stopped its troubleshooting in the direction of a propeller pitch 
control anomaly although it was not fully excluded that another part of the propeller control 
system could have been involved in a possible malfunction (internal oil leak between the 
governor and the propeller, propeller anomaly …). 
 
Immediately afterwards the mechanic focused on a possible fuel feeding anomaly. He 
removed the fuel filter of the carburettor for inspection and opened the coarse fuel filter 
without any finding. The mechanic blew several fuel lines with air pressure, but he failed to 
inspect the fine fuel filter and there is no indication that the compensation tank was drained. 
Although no obvious anomaly was found in the fuel circuit, a new engine ground run was 
performed; this time it was satisfactory. Therefore, the mechanic had the impression that the 
problem was solved although he didn’t know exactly how and why.  

2.3 Findings made in the fuel system after the accident  

 
The external inspection of the engine and the removal of the spark plugs didn’t reveal any 
anomaly. The symptoms of the engine failure as described by the pilot and the maintenance 
organisation suggested a probable fuel feeding problem or a carburettor malfunction. 
Additionally, the troubleshooting made the day before by the mechanic excluded a possible 
malfunction of the propeller governor. This prompted the investigators to thoroughly 
investigate the fuel system. 
The investigation found several anomalies on the fuel system, some of which having the 
potential to cause the loss of power and/or engine power fluctuation. 

The contamination of the carburettor by corrosion 
 
As the symptoms of engine problems (propeller hunting, power fluctuations and engine loss 
of power) occurred randomly and most of the time at high power setting, it is possible that it 
was caused by a carburettor anomaly. The huge amount of crumbly white contaminants in 
the feeding chamber of the fuel regulator valve has undoubtedly the potential to partially or 
even totally, depending of the particle size, clog the valve, limiting the fuel flow and causing 
randomly a too lean non-flammable air fuel mixture. In particular, a partially clogged pressure 
regulating valve will cause an insufficient fuel flow that will mostly develop at high engine 
power. As the corrosion found downstream of the pressure regulator valve was only corrosion 
deposits, it can be concluded that all these particles went progressively through the pressure 
regulator valve before settling down further in the carburettor. Moreover, the corrosion 
deposits located downstream of the pressure regulator valve have also the potential to detach 
and to clog one or several calibrated orifices of the fuel metering needle or nozzle (see Fout! 
Verwijzingsbron niet gevonden. item 13 and 14). 
The corrosion quickly developed inside the carburettor casing due to the presence of water 
located at the lowest points because of the water density. This casing is made of magnesium 
aluminium alloy, known to corrode easily in presence of water. This water contamination 
came through the compensation tank and the fine filter. As the fine filter was not equipped 
with a quick drain, it should have been maintained regularly (every 50 FH) to remove possible 
water and contaminants. However, there are indications that it had not be cleaned for a while. 
Additionally, water is obviously non-flammable and when mixed with fuel it also has the 
potential to disturb the combustion of the fuel air mixture in the combustion chambers of the 
cylinders. 
Conclusion: The contamination of the pressure carburettor by corrosion products is the most 
probable cause of the engine loss of power. However, it is not excluded that water droplets 
mixed with the fuel could also have disturbed the combustion. 
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The contamination of the compensation tank by water 
 
The compensation tank is equipped with a drain valve that should be used to remove possible 
water accumulation. The fact that the small quantity of liquid retrieved after the accident was 
exclusively water without fuel suggests that more water was present before the accident.  
As the contaminants and the water retrieved in the fine filter went undeniably through the 
compensation tank, the presence of water in the compensation tank is seen as a possible 
pre-condition for the contamination of the fine fuel filter and ultimately the internal corrosion 
of the carburettor.    
 
The contamination of the fuel fine filter 
 
The fine filter assembly is equipped with a relief valve (by-pass differential pressure of about 
0,1 Bar) that is deemed to open in case of severe clogging of the filter element to prevent an 
interruption in the fuel supply. Although a significant quantity of dirt was found in the filter 
element, the investigation did not find a similar contamination further in the carburettor. The 
mechanic also did not report a noticeable contamination of the carburettor fuel inlet filter when 
he performed its troubleshooting before the accident. It is thus likely that the relief valve did 
not open. However, the fine filter housing contained also a considerable amount of water as 
shown by the internal corrosion indications in the filter cover.  Given the height of water in the 
fine filter it is likely that the filter element was no longer able to retain the water which therefore 
flew further in the fuel circuit. This is the origin of the corrosion found in the carburettor and 
finally its malfunction. 
The fine filter element was amongst others contaminated with small yellow particles looking 
like the yellow paint used to paint the outside of the different components of the fuel system. 
The investigation found that fuel lines were yellow painted up to their ultimate ends with the 
risk to involuntarily scrape off paint particles inside the fuel circuit when connecting these 
lines to their respective components. As no indication was found showing that these lines 
were recently disconnected and/or painted, it suggests that the fine fuel filter was not cleaned 
for a long time. 
The lack of adequate maintenance of the fuel fine filter was therefore considered as the pre-
condition for the internal corrosion of the carburettor. 
 
The plug close to the inlet of the shut off valve 
 
The fuel line at the inlet elbow of the shut off valve was severed during the accident and had 
been found filled with a plug made of black debris being a mixture of plastic polyethylene, 
plastic polypropylene and plastic polycarbonate particles. The investigation determined that 
this plug was not present in the fuel line before the accident. As a matter of fact, a close 
examination of debris located very close from each other but inside and outside of the fuel 
line indicated the presence of the same nature of particles. The particles inside the line were 
also determined to be greasy which is not logical for debris that were supposed to have been 
in long term contact with fuel. Additionally, a thorough examination of the collector tank 
located upstream didn’t find any contamination. This indicates that the contamination 
occurred when the aeroplane impacted the ground or later, maybe during the wreckage 
transportation. 
This anomaly was considered as not being found at the time of the accident.   
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Unreliable tightness at the inlet of the fuel pump 
 
An untightened connection has the potential to disturb the working of the fuel pump by 
sucking at the same time a mixture of air and fuel, disturbing the fuel air mixture at the 
carburettor. As the installation of the fuel inlet elbow on the pump is a static assembly with 
the elbow securely tightened, a possible lack of tightness would have caused a rather 
permanent air inlet with a certain reproducibility in the adverse effects, which was not the 
case. Moreover, the engine problem occurred few months after the engine reinstallation, 
which suggests that the assembly was air tight despite the poor sealing system of the elbow. 
This anomaly was considered to be unlikely the cause of the engine loss of power.    

2.4 Maintenance of the fuel system – Maintenance schedule 

 
Fast Aero used a maintenance schedule omitting the cleaning of the fuel fine filter and the 
maintenance company was not aware that this item was missing. Although not required by 
the schedule, Fast Aero stated that during the maintenance of other YAK-52 they normally 
cleaned this fuel fine filter on a precautionary basis although they never found any serious 
contamination. As this item was not required by the maintenance schedule and given the fact 
that they never found any serious contamination, the maintenance company did not realize 
the importance of this cleaning. 
 
The cleaning of the fuel fine filter was not performed during the last annual inspection 
performed in 2016 at the same time as the engine reinstallation. Later, the condition of this 
fine filter was not examined during the 2 different troubleshooting inspections made before 
the accident. 
 
Examination of the maintenance documentation used by Fast Aero shows 2 significant 
anomalies regarding the maintenance of the fuel system: 

• An error was introduced during the translation of the maintenance schedule requiring 
every 50 FH the replacement (or the cleaning) of the oil fine filter instead of the fuel fine 
filter. 

• There is no requirement in the schedule for the draining of the compensation tank located 
just upstream the fuel fine filter. 

 
Just as in the maintenance schedule used by Arion and Fast Aero, no specific requirement 
regarding the draining of the compensation tank was found in any other maintenance 
schedule used since 2003. It is thus likely that this compensation tank was not regularly 
drained causing after time a certain water accumulation. Water trapped in the tank will not 
stay at the bottom of the tank when flying inverted or when performing negative manoeuvres. 
In this case, the fuel and potentially the water in the compensation tank will be mixed and 
water droplets will be transferred downstream in the fuel fine filter causing after a while the 
possible saturation of the fuel fine filter and finally the transfer of water to the carburettor. 
 
Additionally, as the aeroplane remained grounded for 11 months at the EBFN military airport 
located close to the north sea coast, it is possible that some ambient moisture condensed 
inside the fuel system and in particular inside the compensation tank. This could also explain 
the presence and the transfer of water further in the fuel circuit ending in the internal corrosion 
of the carburettor. 
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2.5 Inspection of the propeller oil feed system 

 
Defect to the propeller control system may generate propeller pitch control anomalies 
(hunting propeller). 
All the oil filters were verified by the mechanics during the troubleshooting performed on 2 
January 2017 and no anomaly was found. 
The day before the accident, the governor was replaced by another unit and subsequent tests 
did not show any improvement or change in the symptoms. This shows that the governor was 
not at the origin of the problem. Moreover, an anomaly between the governor and the 
propeller would normally have caused a rather permanent problem, which was not the case. 
The visual inspection of the propeller control system did also not reveal anomalies 
susceptible to have caused the loss of propulsion power that led to the accident. 
 

2.6 Maintenance of foreign registered historical aircraft based in Belgium 

 
As pointed out in paragraph 1.17.2, there was no legislation at the time of the accident and 
thus no possibility to register ex-military, historical, or non-type certified aircraft on the Belgian 
register. However in October 2017, a Royal Decree was issued to provide a regulation for 
“historical” aircraft allowing the delivery of a restricted airworthiness certificate to the 
concerned aircraft. 
Before the publication of this regulation, an amount of historical aircraft were already based 
and operated in Belgium, but they were exclusively foreign registered and were authorized 
to fly in the Belgium airspace with a limiting Permission to Fly Issued by the BCAA. 
The maintenance of these aircraft was performed, where applicable, in an approved 
workshop located in the country of the registration, or in Belgium by foreign mechanics who 
were moving in Belgium specifically for the maintenance, or in a Belgian aircraft maintenance 
organization. In this last case, this means that the workshop needed to be familiar with all of 
those foreign national regulations for historical aircraft. In some cases a partnership had to 
be made with a foreign workshop to allow maintenance of the aircraft under their umbrella, 
which means relying on them for providing and covering all the legal requirements and correct 
maintenance procedures. 
This complex situation could led to misunderstandings having an immediate effect on safety. 
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3. CONCLUSION 

 

3.1 Findings 

 

• The aeroplane was registered in the United Kingdom in ’Permit to fly category’ and was 
flying under a UK permit to fly certificate. 

• A temporary permission to fly over Belgian territory had been granted by the Belgian CAA 
(valid until 31 May 2017). The aeroplane was therefore in an airworthy condition which 
means registered and covered by a valid permit to fly certificate. 

• The pilot held a valid Airline Transport Pilot Licence ATPL(A) with a valid SEP (Land) class 
rating and aerobatic privilege adequate for flying a YAK-52 aeroplane. 

• Following a previous engine failure, the aeroplane was grounded at the EBFN airport 
located close to the north sea coast for 11 months, between July 2015 and June 2016 after 
which the overhauled engine was reinstalled.  

• Several occurrences of engine loss of power and propeller hunting were experienced within 
the 3 months preceding the accident from end 2016 to the accident. 

• The maintenance organisation came at the EBCF airfield twice for the troubleshooting of 
the engine, including the day before the accident. 

• At the end of the last troubleshooting actions the engine trouble symptoms had disappeared 
although their causes could not be clearly identified. 

• During the accident flight, the aeroplane first flew uneventfully in the vicinity of the airfield 
before flying southwards. The engine loss of power occurred after about 10 minutes of flight 
away from the EBCF airfield. 

• Although the engine did not stop operating, the loss of power was such that the pilot could 
not maintain altitude and had no other choice than to make a forced landing. 

• The aeroplane hit the top of a tree just before the landing, pitched down and impacted the 
ground with an approximate 26° flight path angle. 

• Several anomalies were found in the fuel circuit. Amongst others, water contamination was 
found in the compensation tank and in the fuel fine filter as well as a severe contamination 
of the fine filter element. 

• It was determined that the fuel fine filter cleaning was forgotten during the last maintenance 
performed in June 2016 at the same time as the engine reinstallation. Additionally there are 
also indications that this fuel fine filter had not be ultrasonically cleaned for a long time. 

• The inside of the magnesium alloy casing of the carburettor was dramatically corroded at 2 
low points  in particular at the pressure regulator chamber causing a severe contamination 
by corrosion products and a partial obstruction of the pressure regulator valve. 

• The maintenance schedules used during the last years are not the ones mentioned in the 
Airworthiness Approval Note NO: 28459 dedicated to this aeroplane. 

• The schedule used for the last maintenance dated June 2016 omitted the cleaning of the 
fuel fine filter due to a typing error mentioning by mistake “Oil fine filter” instead of “Fuel fine 
filter”. 

• The draining of the compensation tank is not required in any of the used schedules of 
maintenance, including the one referred to in the Airworthiness Approval Note NO: 28459. 
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3.2 Cause(s) 

 
Direct cause: 
 
The cause of the accident is the collision of the aeroplane with the top of a tree when 
performing a forced landing caused by a significant loss of engine power. 
 
Indirect cause 
 

• The engine loss of power was most probably caused by the internal corrosion of the 
carburettor which partially blocked the fuel flow at the pressure regulator valve. The 
corrosion of the magnesium alloy casing of the carburettor was likely caused by water 
contamination. 

• The limited height above ground level when the engine loss power occurred and the limited 
maximum lift to drag ratio did not leave the pilot much time to prepare the landing.  

 

3.3 Contributing factor(s) 

• The schedule used for the last maintenance dated June 2016 did not require the cleaning 
of the fuel fine filter. 

• Unlike the fuel coarse filter, there is no drain provision at the fuel fine filter and this filter is 
black coloured while the vast majority of the fuel system components are painted in yellow. 
This might have confused the mechanics who involuntary disregarded the inspection of 
this filter.  

• Although the compensation tank is equipped with a drain valve, no requirement was found 
regarding a periodical activation of this drain in any of the maintenance schedules 
pertaining to this aeroplane. 

• Possible water condensation could have developed inside the compensation tank during 
the 11 months of grounding of the aeroplane close to the North sea coast where a high 
level of moisture is often present in the air. 

• The releasing to service of an aeroplane where breakdown symptoms disappeared for an 
unknown reason. 

• In February, there were no leaves on the trees making them hardly discernible. 

  



 
AAIU-2017-AII-02 

 

 F
in

a
l r

e
p

o
rt
 S

A
F

E
T

Y
 R

E
C

O
M

M
E

N
D

A
T

IO
N

S
 A

N
D

 S
A

F
E

T
Y

 M
E

S
S

A
G

E
S

 

39/59 

4. SAFETY RECOMMENDATIONS AND SAFETY MESSAGES 

 

4.1 Safety issue : Critical tasks not incorporated in maintenance schedule 

 
Regarding the maintenance of the fuel fine filter. 
 
The cleaning of the fuel fine filter was not incorporated in the maintenance schedule used by both 
ARION AVIATION Ltd and FAST AERO. 

 
Regarding the maintenance of the fuel compensation tank. 
 
The draining of the fuel compensation tank was not incorporated in the maintenance schedule 
used by YAK UK, HORIZON AIRCRAFT Ltd, ARION AVIATION Ltd and FAST AERO. 
 
Both omissions in the schedules can cause an inadequate maintenance of the fuel system and a 
possible penetration of contaminant and water, ending eventually in the carburettor. Therefore: 
 

Safety recommendation BE-2018-0001 to UK CAA 
 
It is recommended that the UK CAA review all current YAK 52 maintenance schedules approved 
for use in the UK to ensure that the cleaning of the fuel fine filter and the draining of the fuel 
compensation tank are included and to ensure any future schedules submitted for approval also 
contain the tasks. 

 

4.2 Safety factor: The releasing to service of an aeroplane where breakdown symptoms 
disappeared for an unknown reason. 

 
The essence of troubleshooting is to apply corrective actions after having positively identified the 
cause of the defect. However, it may happen that the symptom of a defect disappears during the 
troubleshooting which in certain circumstances may give the impression that the problem is solved. 
 

Safety message: 
 
Releasing an aircraft to service when the malfunction symptoms concerning a critical system/item 
have disappeared without a recognized reason can lead to operate this aircraft with a remaining 
threat. It should therefore always be ensured that the cause of the defect has been positively 
determined and corrected before releasing such an aircraft to service. 
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5. APPENDIX 

Analysis of contamination inside aircraft carburettor 
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Overhaul report of the carburettor 
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