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EPREUVE E2 (U2)
ANALYSE DE SYSTEMES D’AERONEF

Contexte
Vers 13h35, le pilote décolle de l’aérodrome de Bagatelle, pour un vol à destination de Saintes (17).
Au cours de la montée, à environ 1000 ft, stable à 2100 tr/mn, le régime moteur c’est mis à fluctuer et à brutalement augmenté jusqu’à 2800 tr/mn. Le pilote remarque une baisse anormale de la vitesse de rotation de l’hélice.
Pour information, l’indicateur de régime moteur en cabine mesure la vitesse du vilebrequin et lui applique un taux de réduction (1 : 1.69) pour afficher une vitesse de rotation hélice au pilote.
A environ 13h45, le pilote transmet un message de détresse au contrôleur et fait demi-tour pour se poser. Il atterrit sans problème et coupe son moteur dès l’arrivée au parking. Le pilote et les 3 passagers évacuent l’avion.
L’exploitation des données du FADEC montre que, deux minutes après la mise en puissance, le régime du moteur, qui était stable, augmente rapidement avec de nombreuses fluctuations.
Vers 13 h 41 min 30 s, on note que le régime moteur, qui était stable à environ 2100 tr/mn jusqu’alors, augmente brutalement vers une valeur d’environ 2800 tr/mn avec de nombreuses fluctuations (4). Cette valeur est largement supérieure au régime maximal du moteur en fonctionnement normal 
La pression réelle de carburant dans la rampe d’injection suit la consigne FADEC jusqu’à la fin du vol. Ceci indique que le moteur est alimenté en carburant jusqu’à sa coupure au parking.
Du fait de nombreux incidents signalés ces derniers mois sur ce type de moteur, il a été décidé de procéder à une inspection approfondie, en effet, des événements relatifs à des dysfonctionnements de l’installation motrice, (embrayage), sur des avions équipés de moteur diesel TAE 125 ont été fréquemment notifiés au BEA.
Remarque : Tr/mn (Tr.mn-1) -> Tour par minute = Rpm -> Revolution Per Minute
	Aéronef
	Avion Robin DR400-135CDI « ecoflyer » S/N 2570

	Immatriculation
	F-ABCD

	Moteur
	TAE 125-01

	Horamètre
	1782.10h

	Date et heure
	4 janvier 2020 vers 13h41

	Exploitant
	Privé

	Lieu
	Aérodrome de Bagatelle

	Nature du vol
	Voyage pour convenance personnelle

	Personnes à bord
	1 pilote et 3 passagers

	Conséquences et dommages
	Aucun
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	Marque :
	ROBIN

	Type :
	DR 400-135 CDI

	S/n :
	2570

	Immatriculation :
	F-ABCD

	Date de contrat :
	14-mars-17

	Propriétaire :
	J. BLERIOT















Suivi de navigabilité



	
	Limite
	Prochaine (h)
	
	
	Dernière (h)
	Prochaine (h)

	Prorogation CEN :
	17-Févr-21
	
	VP 100
	1718.8
	1819.0

	Revue de Nav :
	17-Févr-21
	
	VP 200
	1620.2
	1819.0

	Pesée :
	8-Févr-22
	
	VP 300
	1519.5
	1819.0

	Moteur :
	2400 h
	
	VP 600
	1219.7
	2019.0

	Hélice :
	72 mois / 2000 h
	
	VA
	12/02/2019
	02/20

	Embrayage :
	300 h
	1819.0
	
	2 ans
	20/02/2020
	02/22

	Pompe haute pression :
	300 h
	1819.0
	
	5 ans
	20/02/2020
	02/25

	Batteire Alternateur :
	1 an
	02/20
	
	
	
	

	Flexibles carburant :
	5 ans
	02/25
	
	
	
	

	Flexibles refroidissement :
	5 ans
	02/25
	
	
	
	

	Flexibles huiles :
	5 ans
	02/25
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FADEC (Full Authority Digital Engine Control), commande l’ensemble du moteur et de l’hélice.

• Le FADEC est constitué de deux ECU (Engine Control Unit); ECU A et ECU B. Le FADEC enregistre les données indispensables au fonctionnement du moteur et de l’hélice. Il exécute la mise en forme des données et les transmets aux ECU
• Lors du fonctionnement normal, c’est l’ECU A qui commande le moteur, alors que le B est en attente et se substitue au A en cas de problème sur ce dernier.
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73	ENGINE FUEL SYSTEM

73.00 GENERAL
DESCRIPTION
The TAE 125-01 is a direct Diesel injection engine with common-rail technology.
Fuel passes the Selector, the electrical gear pump (if installed) and reaches the filter module, where the cold fuel is warmed by returning fuel. (until the feeding fuel temperature of 60°C).
Thereafter it reaches the feed pump (building a pressure of 5 bar (72.5 psi)) and then the high pressure piston pump, producing a pressure up to 1500 bar (21755 psi), which is led to the rail. The pressure is measured and regulated between 500 bar (7252 psi) and 1350 bar (19580 psi) by a pulse width modulated control valve.
Since the main pump produces a high fuel flow and only a part of it is used for combustion, the rest is returned through the filter module and fuel selector to the tank in use, where it warms the remaining fuel.
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Tolérances à appliquer aux bagues des roulements.

	

PRINCIPAUX  ECARTS   EN   MICRONMETRES
	
Température   de référence: 20 °C

	
ARBRES
	Jusqu'à 
3 inclus
	3 à 6 
inclus
	
6 à 10
	
10 à 18
	
18 à 30
	
30 à 50
	
50 à 80
	
80 à 120
	
120 à 180
	
180 à 250
	
250 à 315
	
315 à 400
	
400 à 500

	



g  5
	-      2
-      6  
	-      4
-      9 
	-      5
-    11 
	-      6
-    14  
	-      7
-    16   
	-      9
-    20    
	-    10
-    23   
	-    12
-    27  
	-    14
-    32 
	-    15
-    35   
	-    17
-   40   
	-    18
-    43  
	-    20
-    47   

	



g  6
	-      2
-      8 
	-      4
-    12 
	-      5
-    14  
	-      6
-    17  
	-      7
-    20  
	-      9
-    25  
	-    10
-    29  
	-    12
-    34  
	-    14
-    39  
	-    15
-    44  
	-    17
-    49   
	-    18
-    54   
	-    20
-    60  

	



h  5
	       0
-      4
	       0
-      5
	       0
-      6
	       0
-      8
	       0
-      9
	       0
-    11
	       0
-    13
	       0
-    15
	       0
-    18
	       0
-    20
	       0
-    23
	       0
-    25
	       0
-    27

	



h  6
	       0
-      6
	       0
-      8
	       0
-      9
	       0
-    11
	       0
-    13
	       0
-    16
	       0
-    19
	       0
-    22
	       0
-    25
	       0
-    29
	       0
-    32 
	       0
-    36
	       0
-    40

	



h  7
	       0
-    10
	       0
-    12
	       0
-    15
	       0
-    18
	       0
-    21
	       0
-    25
	       0
-    30
	       0
-    35
	       0
-    40
	       0
-    46
	       0
-    52
	       0
-    57
	       0
-    63

	



h  8
	       0
-    14
	       0
-    18
	       0
-    22
	       0
-    27
	       0
-    33
	       0
-    39
	       0
-    46
	       0
-    54
	       0
-    63
	       0
-   72
	       0
-    81
	       0
-    89
	       0
-    97

	



k  5
	+     4
       0
	+     6
+     1
	+     7
+     1
	+     9
+     1
	+   11
+     2
	+   13
+     2
	+   15
+     2
	+   18
+     3
	+   21
+     3
	+   24
+     4
	+   27
+     4
	+   29
+     4
	+   32
+     5

	



k  6
	+     6
       0
	+     9
+     1
	+   10
+     1
	+   12     
+     1
	+   15
+     2
	+   18
+     2
	+   21
+     2
	+   25
+     3
	+   28
+     3
	+   33
+     4
	+   36
+     4
	+   40
+     4
	+   45
+     5

	



m  5
	+     6
+     2
	+     9
+     4
	+   12
+     6
	+   15
+     7
	+   17
+     8
	+   20
+     9
	+   24
+   11
	+   28
+   13
	+   33
+   15
	+   37
+   17
	+   43
+   20
	+   46
+   21
	+   50
+   23

	



m  6
	+     8
+     2
	+   12
+     4
	+   15
+     6
	+   18
+     7
	+   21
+     8
	+   25
+     9
	+   30
+   11
	+   35
+   13
	+   40
+   15
	+   46
+   17
	+   52
+   20
	+   57
+   21
	+   63
+   23

	



n  6
	+   10
+     4
	+   16
+     8
	+   19
+   10
	+   23
+   12
	+   28
+   15
	+   33
+   17
	+   39
+   20
	+   45
+   23
	+   52
+   27
	+   60
+   31
	+   66
+   34
	+   73
+   37
	+   80
+   40

	



p  6
	+   12
+     6
	+   20
+   12
	+   24
+   15
	+   29
+   18
	+   35
+   22
	+   42
+   26
	+   51
+   32
	+   59
+   37
	+   68
+   43
	+   79
+   50
	+   88
+   56
	+   98
+   62
	+ 108
+   68
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Liaisons mécaniques










Tableaux des écarts.




	LIAISONS ELEMENTAIRES
	Représentation plane

	Liaison encastrement
	             

	Liaison glissière
	                

	Liaison pivot
	                             


	Liaison pivot glissant
	                                

	Liaison hélicoïdale
	                  

	Liaison plane
	                 

	Liaison rotule
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Nomenclature

	40
	2
	Disque
	

	39
	1
	Joint Colle 4
	

	38
	1
	Joint Colle 3
	

	37
	2
	Joint Diam 18
	

	36
	2
	Bouchon M18x8
	

	35
	1
	Renfort joint
	

	34
	1
	Ressort
	

	33
	1
	Joint à lèvre 45 x 65 x 9
	

	32
	1
	Couvercle avant
	

	31
	1
	Flasque intermédiaire
	

	30
	1
	Carter inférieur
	

	29
	2
	Bague roulement Diamètre 86 - 80
	

	28
	1
	Anneau élastique pour arbre 45 x 1,6
	

	27
	1
	Bouchon arbre entrée
	

	26
	1
	Roue entrée à denture hélicoïdale
	m3 – Z 29

	25
	1
	SKF - 6208
	

	24
	1
	SKF - NU 1009 EC
	

	23
	1
	Arbre entrée
	

	22
	1
	Anneau élastique pour arbre 30 x 1,3
	

	21
	2
	Anneau élastique pour arbre 40 x 1,6
	

	20
	1
	Bouchon joint Oldham
	

	19
	1
	SKF - NU 208 EC
	

	18
	1
	SKF - NU 206 EC
	

	17
	1
	Roue intermédiaire à denture hélicoïdale
	m3 – Z 28

	16
	1
	Arbre intermédiaire
	

	15
	1
	Ecrou Hm M30 
	Monté collé sur 6

	14
	1
	SKF - NU 206 EC
	Roulement à rouleaux

	13
	1
	Entretoise 47x5
	

	12
	1
	Roue entrée à denture hélicoïdale
	m3 – Z 49

	11
	1
	Entretoise
	

	10
	1
	Entretoise 52x4
	

	9
	1
	Circlips intérieur Diam 90
	

	8
	1
	Epaulement rapporté Diam 90x2
	

	7
	1
	SKF - 6208
	

	6
	1
	Axe creux hélice
	

	5
	1
	Ressort de pression Joint à lèvre 40 x 45 x 5
	

	4
	1
	Joint à lèvre 40 x 4.5 x 5
	

	3
	4
	Pion de centrage
	

	2
	1
	Boitier roulements
	

	1
	1
	Carter supérieur
	

	No. ARTICLE
	QTE
	NUMERO DE PIECE
	DESCRIPTION
























































	59
	17
	Vis FHC M5 x 16 
	

	58
	24
	Vis CHC M6 x 20 
	

	57
	1
	Verre de Voyant niveau M18x8
	

	56
	1
	Voyant niveau M18x8
	

	55
	1
	Joint de colle 2
	

	54
	1
	Joint de colle 1
	

	53
	1
	Distributeur huile
	

	52
	1
	Bague roulement 80 - 75 ep 16
	

	51
	2
	Bague roulement 62 - 68 ep 16
	

	50
	16
	Rivet garnitures
	

	49
	4
	Ressort intérieur
	

	48
	4
	Ressort extérieur
	

	47
	1
	Manchon de couplage embrayage
	

	46
	1
	Disque central
	

	45
	1
	Disque avant
	

	44
	4
	Entretoise embrayage
	

	43
	16
	Rivet Diam 4
	

	42
	1
	Disque arrière
	

	41
	8
	Maintien disque
	

	No. ARTICLE
	QTE
	NUMERO DE PIECE
	DESCRIPTION
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Operation & Maintenance Manual

TAE 125-01
OM-02-01

Technical Data

€ Note: All speed-related data in the operation and maintenance manual
refer to propeller speeds if not otherwise explicitly specified as
engine speeds.
€ Note: The performance and operational data refer to sea level at 15°C
and 0% relative humidity.
3.1 Dimensions and Weights
BOre. . e 80.00 mm
SHOKE. .. 84.00 mm
Cylinder spacing (center to center) ..............coovvvvnnnnnn. 90.00 mm
Displacement total..............ooooii 1689 cm®
Displacement (per cylinder) ..........ccccoooviiiiiiiiiiiiiiieee, 422 cm?®
Compression ratio............cooeeeeiiiiieee e 18:1 or 19:1
Firing order ... 1-3-4-2
€ Note: The cylinder numbering starts at the firewall.
Weight (dry). ... 134 kg
3.2 Performance Data
Max. takeoff power...........ccooooeiiiiiiii 99 kw at 2300 rpm
Max. continuous power ............ccccceeeeeeeennnnnnn.. 99 kw at 2300 rpm
Recommended cruise power .............ccccc...... 71 kw at 2010 rpm
Best Economy ... 71 kw at 2010 rpm
3.3 Operational Data

Speeds:
Idling Speed..... .o 890 rpm
Oil pressure:

Normal operating pressure.............ccceieeeeeeiiiiineeeeees 2.3 -6Dbar
min. 1.0 bar / max. 6.5 bar

Revision no.:
Revision date:

9
14.12.2012

Chapter: 02-OM-03-01

Issue: 3
Issue date:  05.04.2005
Page: 1

Content: 8
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ERT TAE 125-01
OM-02-01
Oil temperature:
Optimum operating temperature ..............cccccc....... ca. 90 -110°C

min. 50°C / max. 140°C
Coolant temperature:

Optimum operating temperature ............cccccccee..... ca. 85 -100°C
min. 60°C / max. 105°C

Gearbox temperature:

Optimum operating temperature ........................... ca. 70 -100°C
min. -30°C / max. 120°C

3.4 Operation Limits
Min. oil temperature OT (starting) ...........ccoovvrrriiiiiiiceeennn. -32°C
Min. oil temperature OT (opening-up).........ccvvvveeeeeerrrinnnnnn.n. 50°C
Max. oil temperature OT .........oiiiiiiiiii e, 140°C
Min. coolant temperature CT (starting).........ccccceeeeeeeeeeennen. -32°C
Min. coolant temperature CT (opening-up).......ccccccevevvunnnn... 60°C
Max. coolant temperature CT...........coooiiiiiiiiii, 105°C
Max. gearbox temperature GT...........iiiiiiiiiiiieeee 120°C
Relevant to diesel operation only:
Min. fuel temperature in the fuel tank (opening up).............. -5°C
€ Note: The engine is capable of burning the entire range of Diesel / Jet

A-1, JET A, Jet Fuel No. 3 mixture ratios.

K WARNING: If operating with diesel, the takeoff is not permitted if the temperature
of the fuel in the tank is below -5°C (-10°C if Liqui Moly "Diesel
Fliess-Fit" is added at an appropriate ratio).

K WARNING: If you do not know what fuel grade is in the tank, always assume it
is additive-free Diesel.

Max. takeoff speed..............cooooiiiii 2300 rpm
Max. continuous speed ...........ccooovviiiiiiiiiieee, 2300 rpm
Max. engine overspeed (20 SEC)..........uveeeevieeiiiieeeennnn, 4220 rpm
Max. propeller overspeed (20 S€C).......ccoevveiieeeiiiinnnnnnn.. 2500rpm
€ Note: In the case of an emergency, continued engine operation with

overspeed is allowed for maximum of 10 minutes.
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Min. Ol PresSsure. .. ... 1.0 bar
Min. oil pressure (at takeoff power).........ccccccooiiieeiiiinnnnnn. 2.3 bar
Min. oil pressure (at cruising power) .........cccooeeeeeveeeennnnnnnn. 2.3bar
MaX. Oil PrESSUIE ... .ceeeeeeee e 6.0 bar
Max. oil pressure (cold start 20 seC.) .......ccooeveeiiiiiiieennnn. 6.5bar
Max. oil consumption ... 0.11/n

B CAUTION:

At maximum continuous power setting, the TAE 125-01 is
suitable for operation under negative-g conditions:

of -0.2 g for 5 seconds,

of -0.3 g for 4 seconds,

of -0.4 g for 3 seconds or

of -0.5 g for 2 seconds.

3.5

Fuel / Oil / Coolant

B CAUTION:

Use of non-approved fuel / oil / coolant can lead to dangerous
malfunctions of the engine.

FUE oo JET A-1 (ASTM D 1655)
JET A (ASTM D 1655)

Jet Fuel No.3 (GB6537-2006)

JP-8 (MIL-DTL-83133E)

JP-8+100 (MIL-DTL-83133E)

Alternative fuel .............cccooieii i Diesel (EN590)
Fuel additive Diesel........ Liqui Moly “Diesel Fliess Fit* No.: 5130
Fuel additive JET A .......... Prist Hi-Flash Anti-Icing Fuel Additive

(MIL-DTL-84470B; ASTM D4171)

K WARNING: If o

perating with diesel, the national appendices to standard EN
590 of the relevant country as well as the expected temperatures
in the intended operating environment must be taken into
account.

K WARNING: If operating with diesel, the takeoff is not permitted if the temperature

of the fuel in the tank is below -5°C (-10°C if Liqui Moly "Diesel
Fliess-Fit" is added at an appropriate ratio).

K WARNING: Prist Hi-Flash Anti-Icing Fuel Additive is only allowed in operation

with JET A.
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K WARNING: If you do not know what fuel grade is in the tank, always assume it
is additive-free Diesel.

K WARNING: If operating the engine with Prist Hi-Flash Anti-lcing Fuel Additive,
the specifications of the manufacturer must be adhered to.

€ Note: The engine is capable of burning the entire range of Diesel / Jet
A-1, JET A, Jet Fuel No.3, JP-8, JP-8+100 mixture ratios.

Ol AeroShell Oil Diesel Ultra
AeroShell Oil Diesel

Shell Helix Ultra 5W-30

Shell Helix Ultra 5W-40

Gearbox oil .....ccoeeeiiinn... Shell Getriebeodl EP 75W-90 API GL-4
Shell Spirax EP 75W-90 API GL-4

Shell Spirax S4 G 75W-90

Shell Spirax GSX 75W-80 GL-4

Shell Spirax S6 GXME 75W-80

B CAUTION: Use the approved oil with exact declaration only!

Coolant.................. Water / radiator protection in a ratio of 50:50

Radiator protection............... BASF Glysantin Protect Plus / G48
Valvoline / Zerex Glysantin G48

BASF Glysantin Alu Protect/ G30

Valvoline / Zerex Glysantin G30

BASF Glysantin Protect/ G05

Valvoline / Zerex Glysantin G05

K WARNING: No coolant loss may occur during operation! Any coolant loss must
immediately be followed by a technical inspection which has to
be carried out by an authorized person. Engine damage could
result from coolant loss, and this could cause engine failure.

B CAUTION: Glysantin G05, Glysantin G30 and Glysantin G48 must not be
mixed with each other.
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PRECHAUFFAGE ‘ CONTACT MOTEUR

Supplément aux manuels de vol DR400/120D,
DR400/140B, DR400/180R, DR400/200R, DR400/RP
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Figure 1-2 Schéma synoptique simplifié avec batterie de secours
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)) Supplément aux manuels de vol DR400/120D,
DR400/140B, DR400/180R, DR400/200R, DR400/RP

HUILE MOTEUR

La quantité d’huile moteur entre le minimum et le maximum de la jauge
manuelle est de 1 litre.

Capacité totale du moteur

y compris dans les filtres et les radiateurs © ...........cccoooiiiiiiil 6,7 litres
| QUAIItES & ..o AeroShell Oil Diesel 10W-40
Shell Helix Ultra 5W-30
Shell Helix Ultra 5W-40

A ATTENTION : Utiliser uniquement une huile approuvée avec la
dénomination exacte !

CIRCUIT CARBURANT

Le circuit carburant de l'installation TAE 125 comprend une adaptation
du réservoir d’origine du ROBIN DR400, plus une sonde avec affichage
et une alarme bas-niveau visuelle indépendante. Une sonde et un
affichage de température carburant sont installés en supplément.

Le carburant circule du réservoir vers le robinet qui posséde deux
positions : OUVERT et FERME.

La pompe électrique maintient en cas de besoin la circulation du
carburant vers le module filtre. En amont du module filtre a carburant, se
trouve un préchauffage carburant contrélé par thermostat. Ensuite, la
pompe mécanique et la pompe haute pression alimentent la rampe a
partir de laquelle le carburant est injecté dans les cylindres en fonction
de la position du levier de puissance (manette des gaz) et de la
régulation par le FADEC.

L’excédent de carburant retourne au module filtre puis dans le réservoir
via le robinet. Une sonde de température dans le module de filtrage gére
’échange de température entre l'alimentation en carburant et le retour.
Le carburant Diesel ayant tendance a former de la paraffine (paillette) a
basse température, les consignes de la section 2 « Limitations »
concernant la température carburant doivent étre appliquées. Le retour
de carburant dans le réservoir assure un réchauffage plus rapide du
carburant.

Edition 1 Révision 4 de novembre 2010 Page 1-7
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Fuel filter:

Filter surface:
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Retour pompe

Pompe
mecanique carburant l Retour
/—P

injecteurs

FILTRE A
CARBURANT Cloison
: pare-feu
|_||4
v ||
FADEC |-
Niveau CED
carburant (\
: A Pompe
Température Bas-niveau " élean_ ue
carburant carburant avec filtre
I 8 et purge
—g T Commande
Basculeur j ________ ¥ < Interrupteur de gaz
optionnel - ¥
P . ! Niveau ; :
! \.., carburant 1 W _ . _ _ . Robinet | _ _
| supplement. g |
S N | | | [r__—: v
. . v
‘ L
" I :li‘I B i S [
g I ::: Réservoir optionnel |
p— ) X Iy 50 litres <> ;
- . I | |
Bouchon - b == m = ~
- T = n
- e 7N
.
A =
Mise a I'air libre B—.
Purge
Filtre
RESERVOIR (110 Litres)

Figure 1-2/1 SCHEMA SIMPLIFIE DU CIRCUIT CARBURANT
(Tableaux de bord modele 1 et modéle 2)
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DEMARRAGE DU MOTEUR

(YA =Y o 1= fermée
2. FeuanticolliSioN ..., MARCHE
3. Niveau et température carburant.............cc.cooiiiiiiiii, vérifiés
4. Robinetcarburant............cccooiiil. fonctionnement vérifie, OUVERT
O. AdMISSION AIr d€ SECOUIS .....c.eniieei e, fermé
6. Pompe eleCtrique ..........oonomniii MARCHE
7. Manette de pPUISSANCE .........convenieiiii e, REDUIT
8. ZONE NElICE.....cee e degagée
9. CoNtaCt MOtEUT ... MARCHE,
10.Voyants FADEC ..., vérifiés ETEINTS
11.Voyant préchauffage .............c.coooiil. attendre EXTINCTION
12. DEMAITEUN ... ENCLENCHE
€ Note . Relacher des que le moteur démarre, laisser Ia

manette de puissance en position ralenti.

A REMARQUE : Le démarrage du moteur a l'aide d’'une alimentation

extérieure n'est pas autorisé !

Page 4-6 Révision 4 de novembre 2010 Edition 1
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) Supplément aux manuels de vol DR400/120D,
DR400/140B, DR400/180R, DR400/200R, DR400/RP

13.Verifier ..o pression d’huile / ralenti 890 tr/min

A REMARQUE : si une pression d’huile de 1 bar n’est pas atteinte dans
les 3 secondes, arréter le moteur immédiatement !

14.Voyant Alerte « moteur » resp. « CED » ..............ooii, Acquisition
15.Voyant ALT ..o vérifier ETEINT
16. Ampéremétre (si équipé)................... vérifier courant de charge positif
17.Voyants FADEC ... vérifier ETEINTS
18. Indicateur de dépression............cccoeeuiiiiiiiiiii i vérifié

APRES LE DEMARRAGE
1. Pompe €leCtriqUe ..........oomni ARRET
Si la batterie de secours FADEC est installée :

Batterie.........cccoeeeennii ARRET, le moteur doit fonctionner normalement
Alternateur..................... ARRET, le moteur doit fonctionner normalement
Batterie ... ENCLENCHE
Alternateur. ... ENCLENCHE

A ATTENTION : Il faut s’assurer que les interrupteurs batterie et
I'alternateur soient enclenchés !

2. Interrupteur avionique (Si éqUIPE).........ccceeeeveiiinieiinnnnn, ENCLENCHE
3. COM / NAYV inst. Radio-navigation............................ MARCHE, réglés
4, ARIMELre. ... .o réglé
5. Horizon, conservateur de Cap .......coevvveiiiiiieiiie e réglé

TEMPS DE CHAUFFAGE

1. Le réchauffage cabine peut étre tiré pour accélérer le réchauffage du
liquide de refroidissement.

2. Mettre le moteur en température pendant 2 minutes au ralenti.

3. Régler le régime a moins de 1400 tr/min jusqu’a atteindre une
température d’huile minimum de 50°C, une température minimum de
liquide de refroidissement de 60°C (CED : toutes les LED... vertes).

Edition 1 Révision 4 de novembre 2010 Page 4-7
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61

PROPELLER

61.10 CONSTANT SPEED PROPELLER

The CENTURION 2.0 installation is fitted with the propeller “MT Propeller”
MTV-6-A/187-129.

For Inspections and Maintenance of the propeller refer to Operation and
Installation Manual of MT-Propeller E124 (ATA 61-01-24).

The propeller control system uses gearbox oil to function. The oil pump
delivers oil to the constant speed unit. Inside the constant speed unit the oll
passes through a micro filter and a pressure relief valve where the pressure
is reduced to a constant 20 bar before reaching the actual control valve. The
propeller control valve regulates the oil pressure to the propeller to regulate
pitch. Returned oil from the control valve is used to lubricate the gearbox.
The propeller control valve is regulated by an electric signal from the FADEC
while the pilot has no direct input to the propeller. The propeller itself is a
conventional variable pitch propeller, pitch is increased by increasing oil
pressure and is decreased by the blade pitching moment and a servo spring.
Figure 61-1a shows a schematic of the propeller control system.

Constant Speed Unit
FADEC Relief
Valve
Propeller
Propeller Control

/ Valve

Gearbox —»(P\;@

Figure 61-1a Propeller Control System of CENTURION 2.0

— _——
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TROUBLE SHOOTING

To isolate a fault, proceed as follows:

Step Action

1 |Select the "Fault Isolation” Tab

Find the heading appropriate to the fault

Find the symptom which best describes the fault

Follow the instructions in the following gap

If the Item passes the check, go to the next line

If an item fails a check, perform the following corrective action

OO | BIWIN

& Note: Always proceed from top to bottom, and perform checks and corrective
actions in the specified order.

"Sensor Properties” and "Actuator Control Signal" are separately provided
files. They contain information relevant to tasks in the "corrective action”

gap.
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Code |Indication |Code |Task/check Check by Corrective action
3.2 Check Crank Connect FADEC service tool using | Check Crank Signal with
signal using CAN interface kit. Energize Operator. Proceed to code 45,
FADEC service FADEC, activate starter. Both "Faulty Crank /CAMSignal"
tool FADEC - halfs should deliver >140
RPM, and values should be
identical
3.3 Verify Fuel Connect FADEC service tool. Proceed to Code 32-35 "Low
Pressure (P-rail) Energize FADEC, activate starter. |Fuel Pressure"
>280 bar Check “P-rail”

FADEC Test

Code |Indication |Code |Task/check Check by Corrective action

4 Egine will |4.1 Ensure that the Move power level to idle
not engine is in idle position
perform mode
FADEC
test

4.2 Check whether Connect FADEC service tool, Cycle FADEC power; restart
engine has started | check which “FADEC active” light is | engine. If engine does not start
on FADEC B illuminated during initial cranking, cycle

FADEC power before
attempting to start again.

5 Engine 5.1 Ensure that Measure FADEC backup battery Charge or replace FADEC
dies during FADEC backup voltage backup battery as appropriate
FADEC battery is fully
test charged
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Engine speed Regulation

Code [Indication Code |Task/check Check by Corrective action
16 Overspeed 16.1 | Check gearbox oil Replenish gearbox oil /
(for more than level contact TAE if gearbox has
5 seconds been operated with low oll
after level.
application of
power).
16.2 |Have aggressive / Wait for gearbox oil to settle
negative G
maneuvers been
executed
16.3 |Check CSU oil Remove hose from gearbox oil Prime CSU by filling hose
supply pump to CSU. Oil should leak with oil. Note: if CSU supply
from hose. pressure is 30 bar or more,
contact TAE Support hotline.
16.4 | Verify CSU supply | Install gauge in oil line between Adjust CSU supply pressure
pressure = 20 bar |Dual Stage Pump and CSU. start |at black bleed valve on CSU
engine, and verify that pressure is | block. Close inner screw
20 bar +/- 1 at all power settings |approximately quarter turn for
with warm gearbox. an increase of 1 bar.
16.5 | Change gearbox Replenish gearbox oil /
oil filter Contact TAE if gearbox has
been operated with low oll
level.
16.6 | Check prop Refer to instructions to verify
control signal actuator / harness
16.7 |Replace prop

control valve
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Code |Indication Code | Task/check Check by Corrective action
30.2 |Check waste gate | Connect FADEC Service Tool. Check and adjust waste gate
adjustment Waste gate duty cycle must be according to Repair Manual.
65-88 % at sea level conditions
and max power.
30.3 |Inspect pneumatic | If hoses have been worked on, Install correctly, repair as
waste gate control | check for correct routing / necessary.
hoses connection
30.4 |Inspect wiring Replace damaged /
harness for penetrated harness
damage or
penetration
30.5 |Measure waste Refer to instructions for
gate control signal measuring actuator control
signal
30.6 | Verify waste gate Replace waste gate control
control valve valve
function
31 Smut build-up | 31.1 | Some smut build- | Check for cracked manifold. Replace exhaust manifold
around up is normal Check for distinct single cylinder |and gasket if necessary
exhaust combustion noise during cold
manifold engine start-up.
Lack of fuel pressure
Code |Indication Code |Task/check Check by Corrective action
32 Fuel pressure |32.1 | Ensure fuel supply Refuel aircraft, check fuel
<30 bar filters, bleed system, ensure

during start-

up

both fuel feed and return lines
are clear of obstructions
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Code |Indication Code | Task/check Check by Corrective action
32.2 | Check fuel pumps. Replace fuel pumps as
Measure fuel feed necessary.
pressure between
feed pump and
high pressure
pump. Ensure fuel
delivery from high
pressure pump.

33 Fuel pressure |33.1 | Check crank Connect FADEC Service Tool Proceed to code 45, “Faulty
=60 bar signal using using CAN interface kit. Energize |Crank Signal’.
during start- FADEC Service FADEC, activate starter. Both
up Tool FADEC-halfs should deliver >140

RPM, and should be identical.
33.2 | Verify rail control Refer to instructions for
signal checking harness / actuator
control signal.

34 Fuel pressure | 34.1 | Check fuel supply Refuel aircraft, check fuel
>60 bar, but filters, bleed system, ensure
<280 bar both fuel feed and return lines

are clear of obstructions
34.2 | Check fuel pumps. Replace fuel pump as

Measure fuel feed
pressure between
feed pump and
high pressure
pump. Ensure fuel
delivery from high
pressure pump.

necessary.
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Troubleshooting the wiring harness

Pin2

Pin 1

eUT FROM 0 NOMINAL VALUE
[T p————

Actuatorsupply | Pin2 Connector Ground | 12V

(Rail control vaive) [ Connesor power | Comnectorsional | 19 10

Troubleshooting actuator

INPUT

FROM

i

NOMINAL VALUE

‘Actuator supply
(Rail control valve)

Connector Pin 2

Connector Pin 1

20
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Sensor Location Connect Measure Nominal Value
at standard conditions
T-Oil Oil Filter Housing Pin 1 Resistance 6300 Q at Room Temperature
(Resistance decreases with
increasing temperature)
P-Oil Oil Thermostat Pin1:5V Pin 3; Voltage o9V
housing Pin 2: Gnd
T-Air Intake Manifold n.A Resistance across 2500 Q at Room Temperature
Sensor (Resistance decreases with
increasing temperature)
T-Coolant Coolant Thermostat |n.A Resistance across 3100 Q at Room Temperature
Housing Sensor (Resistance decreases with
increasing temperature)
T-Gear Main Prop Bearing n.A Resistance across 6300 Q at Room Temperature
Sensor (Resistance decreases with
increasing temperature)
MAP Internal to FADEC n.A Cannot be measured |n/a
P-Baro Internal to FADEC n.A Cannot be measured |n/a
P-Rail Front end of Rail Pin 1: Gnd Pin 2; 0.5 V (without pressure)
Pin3:5V \oltage
Throttle Throttle quadrant Pin 1: 3V Pin 3; 0.6 to 4.8 V, depending on
(Load Sensor) Pin 2; Gnd \oltage throttle position
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Common R

Max Prossure 1360kar
(19560 53)

Fesd Punp

Fuel

Retum Fuel

Fig. 73-1a Engine Fuel System of TAE 125-01

* Note: Due to Diesel injection principle there is no
carburetor, primer or mixture neccessary.
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Pressure control valve

The pressure control valve sets the correct pressure in the rail. It is a
solenoid operation valve actuated by FADEC.

The Pressure control valve is provided with a mounting flange for attachment
to the rail and connection to the return fuel system. It incorporates two
control loops:

-A fast-response mechanical control loop to compensate for the high-
frequency pressure fluctuations. A spring closes the control valve up to
maximum pressure of approximate 100 bar (1450 psi).

-A slow-response electrical control loop for setting a variable mean pressure
in the rail. If the pressure in the high pressure circuit has to be increased, the
force of the solenoid must be generated in addition to the spring force. The
forces of the solenoid are proportional to its energizing current which is pulse
width modulated with a frequency of 1 KHz.

1 Valve ball

2 Armature

3 Electromagnet

4 Spring

5 Electrical Connection
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79.30

INDICATING

Relating o oil the Compact Engine Display CED 125 e indicating the
following parameters:

* engine oi pressure "OP"
* engine ol temperature "OT" and

+ gearoxtemperature "GT"

For further information refer to Chapter 31 of this Supplement.
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Clutch

Acluteh s instaled between the enoine and the gearbox. The purpose ofth clutch i to decouple the
engine vibratons from the propeller during normeal operation and to fimit the load to the cranehat
during start up and shut down| by decouping the rotating mass of the propeller. The clutch fs not
operated by the pilot

The gearbar and cluch are fe-imited to 300 Fight hours.

Ifthe clutch would fal, during fight and povier setting remains unchanged, the engine will go to over-
speed

Crapter:  AWNG00T
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Repair Manual

TAE 125-01 THIELERT
RM-02-01

24,

Attach the hose line (item 9) between the dual stage pump
and the module block. Ensure complete cleanliness!
See Fig. 03.0.16.

€ Note: After reattaching and torquing the hoses or pipes, apply Torque
Seal to the hose or pipe connections.
25, Fill the gearbox with gearbox oil. Refer to the current
Operation and Maintenance Manual (OM-02-01).
2. Those screw connections which have to be wired up should
be wired up as specified. The exceptions are:
¢ Gearbox oil filler plug
° Gearbox oil drain plug
These will only be wired up as specified following the test
stand or ground run.
27. Carry out a ground run with data recording equipment in
accordance with the current Operation and Maintenance
Manual (OM-02-01).
28. Carry out a visual inspection and check for leaks.
Hm CAUTION: Check hoses or pipes for leaks, exchange leaky adaptors and
hoses or pipes with new ones.
2.  Wire up the gearbox oil filler plug and oil drain plug as
specified.
Chapter: 03.0
Issue: 4
Issue date:  03.11.2006
Revisionno.: 4 Page: 13
Revision date: 31.08.2012 Content: 14
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