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Internal Recirculation  (IRC) 
Available on TCA/TCRAvailable on TCA/TCR

Ιντερναλ φλοω ρεχιρχυλατιον σηιφτινγ τηε συργε λινε
IRC shifts surge line in compressor map

Gaps in 
insert 
piece
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TCA all types 
can be equipped with IRCcan be equipped with IRC
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TCA 88-25  (Extended Version)
Type AppovalType Appoval
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TCA 88-25
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TCA 88-25
Turbine RotorTurbine Rotor

TCA 88-25 extended application range with 49 blades 
instead of 41 blades of the smaller types 
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TCA 88-25
Bearing body and end coverBearing body and end cover
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TCA 88-25
Bearing elementsBearing elements

Thrust bearing Labyrinth ring

6 oil supply 
bores
2 labyrinth on 
the ring

Thrust ring Floating disk

the ring

g Floating disk

Diamond likeDiamond like 
coating (DLC)
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TCA
Welded Post Lubrication TankWelded Post Lubrication Tank
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TCA 55 Lube oil supply with post 
lubricationlubrication

Lube oil pressure at full load
and at operating temperature
p min: 1 3 bar p max: 2 2 barp min: 1.3 bar  p max: 2.2 bar

Lubeoil flow at 60° - 65°C:
Approx: 5 m3/h
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α > min inclination of system +5°



TCA Lube oil supply of the turbine 
side bearing during post lubricationside bearing during post lubrication

Compressor 
side supplyLevel 0Small hole

Δ
h

Ring 
channel

Bearing body

h c
s

h t
s

Δ Bearing body

Δ
h

Turbine 
side supply

Ring 
channel

After level 0 is reached, the oil is supplied via the small hole in the bottom of the tank. This hole is dimen-
sioned in such way, that it only feeds the turbine side bearing. So the oil level in the ring channel is 
lowered under the inlet of the bearing body for the compressor side. Thus stopping the oil supply for the 
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g y p pp g pp y
compressor side. Because the turbine side inlet is on a lower level a small amount of oil is still delivered 
to the turbine side bearing.



TCA Post Lubrication (CUS 234)
Modification for 2-stroke engines (I)Modification for 2-stroke engines (I)
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TCA Post Lubrication (CUS 234)
Modification for 2-stroke engines (I)

Service ExperienceFloating Bearing 

Modification for 2-stroke engines (I)

- Loosing the air cushion by permanent lubrication
- In case of black out insufficient lube oil supply
- predamaged bearings possible due to black out 
during sea 

g g
design status

Bearing priciple

- in most cases the predamaged bearing fails during 
further operation and leads to severe T/C damage 

Labyrinth ring 
Thrust ring 

Floating disc
Damaged 

floating disc

Thrust bearing 

Floating disc
(Bronze)

floating disc
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TCA Thrust Bearing
Damage statistics

Floating Thrust Bearing

Damage statistics

original postlubrication design

TCA 55 TCA 66 TCA 77 TCA 88

number of damages 3 13 8 5

selected:

number of damages

on avarage at .....
hours of operation

3                         13 8                        5 

8.000 h            7.400 h 9.200 h 8.500 hhours of operation

Population 2-stroke
approx

71                     351 252 58
approx.

error rate approx. 4 %                   4 % 3 % 9 %
Info:
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Info: 
- 1 year operation is approx ca. 6,000 rh propulsion, ca. 8,000 rh stationary
- Data includes MAN Diesel Augsburg and Mitsui T/C
- From 2007-12-01



TCA Modified Emergency and 
Postlubrication System (EPLS)Postlubrication System (EPLS)

Modified EPLS
from 03/2007 series with CUS 234

Original Design until 
02/2007

Mitsui PLS
from 03/2007 Mitsui design

compressed air 1 7 bar (rel ) compressed air,compressed air 1 7 bar (rel )compressed air, 1.7 bar (rel.) compressed air,
3.0 bar (rel.)

(4 valves)

compressed air, 1.7 bar (rel.)

Disadvantages:
- Air disolveses into the oil and is 
flushed out; no pressure cushion

Disadvantages:
- less air disolves into the oil;  no    
pressure cushion after more than 10-

Disadvantages:
- more complicated installation
- Check necessary after each 
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; p
(no emergeny lubrication) 
after 4 days 

p
40 days
- Reset necessary after each 6 weeks

y
4 weeks 



TCA Post Lubrication (CUS 234)
Modification for 2-stroke engines (III)Modification for 2-stroke engines (III)
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TCA Post Lubrication (CUS 234)
conversion kit for 2-stroke enginesconversion kit for 2-stroke engines 

 δνεω δεσιγν
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TCA Post Lubrication (CUS 234)
conversion kit (old tank design)conversion kit (old tank design) 

Old tank design 
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TCA Post Lubrication (CUS 234)
conversion kit (new tank design)conversion kit (new tank design) 

New tank design 
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TCA Post Lubrication (CUS 234)
conversion kit flangesconversion kit flanges 

New tank design Old tank design 
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TCA Post Lubrication (CUS 234)
Reset information stickerReset information sticker 
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TCA
Field experience with CUS 234Field experience with CUS 234

with CUS 234

No CUS 234  

With CUS 234
with CUS 234  

tc 1 / 2

no CUS 234  

Reset after 6 weeks
(min. of 10 liter is given)

tc 1 
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tc 2 



TCA CUS 239 (01/08)
Thrust bearing inspection after 
blackout during sea trail (I)blackout during sea trail (I)

Thrust Bearing diskThrust 
bearing 

Bearing disk 
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TCA CUS 239 (01/08)
Thrust bearing inspection after 
blackout during sea trail (II)blackout during sea trail (II)

Thrust ring 
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TCA
Thrust bearing (EPLS)

Oil supply to bearing disc

Thrust bearing (EPLS)

Oil supply to bearing disc
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Thrust bearing



TCA
Variant 1: Thrust BearingVariant 1: Thrust Bearing
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TCA
Gravity Tank + Variant 1

Large diameter Modified Thrust Bearing (Var1)

Gravity Tank + Variant 1

air, 0 bar
g

at outlet for 
oil and air outlet6 supply bores

(instead 2)

Modified Thrust Bearing (Var1)

Non return valve 
with orifice

Reduced hight 
of the oil 
groove

By 0.05 mm 
reducedreduced 
clearance,
to improve 
sealing 
against air

TC ATUC 04/08.ppt ATA April 08© MAN Diesel SE <28>

against air 
leakague



TCA Gravity Tank (Var 1) 
Delivery Status February 2008

G it P t L b i ti T k Gravity Tank

Delivery Status February 2008

air,  0 bar (rel.)

Gravity Post Lubrication Tank Gravity Tank
(non pressurised)

intermediate design

Large diameter
at overflow pipe for

oil and air outletoil and air outlet

Advantages:
- Simple gravity tank
- Tankvolume is reduced from approx. 140 to 70 liitre of oil 

( li d f T/C b i b i l b il )

orifice

(cooling down of T/C bearings by main lube oil pump)

Needs:
- Introduction only possible in combination with a modified bearing (Var 1)!
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- Design status on 2-strokes applications since February 2008



TCA Troubles and causes 
Cracks in blades (II)

10

critical zone
10

0 60 180 240 300 360 420 480 540 600120crack detail

Solution: Bigger radial gap between shroud ring and blades. 
Shroud ring with conical shape

0 60 180 240 300 360 420 480 540 600120
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Shroud ring with conical shape



TCA Troubles and Causes
Cracks in blades (III)

Cast Turbine Blades
Wid dl th bl d 41 bl d

Cracks in blades (III)

Wide cordlength blade, 41 blades

TCA 55 TCA 66 TCA 77 TCA 88

No of incidents - 10 2 6

selected:

No. of incidents

Average running hours

10 2                        6 

8.000 Bh           7.400 Bh 9.200 Bh 8.500 Bh

Population 71                     351 252 58

Percentage - 3 % 1 % 10 %
Info:
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Info: 
- 1 year operation is approx ca. 6,000 rh propulsion, ca. 8,000 rh stationary
- Data includes MAN Diesel Augsburg and Mitsui T/C
- From 2007-12-01



TCA Troubles and causes
Cracks in blades (I)Cracks in blades (I)

Changing the number of vanes on the nozzle ring 
from 26 to 27 in new TCA (since August 2006) 
reduces:

• the forces on the turbine blades at least 20 30%• the forces on the turbine blades at least 20-30%

• changes the blades resonance frequency
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New nozzle ring has 27 vanes



TCA
Advantages of forged turbine bladesAdvantages of forged turbine blades

the mechanical properties of forged blades  are on higher level compared to 
cast blades: Static  = + 42%; Dynamic = + 25%

Fatigue strength (Haigh):Fatigue strength (Haigh):

cast blade

es
s

σ a

forged blade

er
na

tin
g 

st
re

al
te
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mean stress σm



TCA
Forged and Cast Turbine BladesForged and Cast Turbine Blades

Inlet face on Inlet face on theInlet face on 
the blade foot 
of a cast blade

Inlet face on the 
blade foot of a 
forged bladeg

On TCA forged turbine blades are introduced
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On TCA forged turbine blades are introduced.
Differences can be identified by COC number. 



TCA
Shroud ringShroud ring

The shroud ring isThe shroud ring is 
flanged against the 
outlet casing (without 
clamping ring)clamping ring). 

Shroud ring in outlet casing Shroud ring detail

With four grooves around the 
circumference of the ring it is 
possible to remove the 
shroud ring with a levershroud ring with a lever.
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Rezess in the outlet casing



TCA 55
Shroud ring installationShroud ring installation
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TCA 
Gas admission casingGas admission casing

A i l Axial Axial 
admission 
casing

admission 
casing 
withwith 
cooling 
pipe

AxialAxial 
admission 
casing 

ith di

Cooling 
pipe on  

with disc 
cooling
(4-stroke)

p p
admission 
side

TC ATUC 04/08.ppt ATA April 08© MAN Diesel SE <37>



TCA
Steel DiskSteel Disk

4 labyrinth tips are on the4 labyrinth tips are on the 
same level as disk rim
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TCA Inconell Disk on 4 Stroke Power 
Plant ApplicationsPlant Applications

3 Labyrinth tips are 
deeper than disk rim
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TCA  
Movement of turbine blades

Service experience:
Bl d i i l di ti t d d i i id- Blades move in axial direction towards admission side

Reason:
- Load changes in part load operation 

Diff t t t di t ib ti d ffiti t b t t bi- Different temperature distribution and coeffitient between turbine 
disc and blades 

Bl d

Disc

Blade
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TCA
Rotor turning deviceRotor turning device

Rotor turning deviceModified ringnut
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TCA Silencer with axially inserted 
damping platesdamping plates

Inner section of silencer with washing nozzleInner section of silencere sect o o s e ce
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TCA
Silencer ImprovementSilencer Improvement 

crack High vibration level of gallery oncrack High vibration level of gallery on 
particular engines:
(9K90MC-C with 3xTCA77)
(6S60MC and MC C with

crack

(6S60MC and MC-C with 
1xTCA77) 
Silencer design not stiff enough

Inner cone removed
Ribs strengthend
New vibrational limits forNew vibrational limits for
low frequencies
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TCA
Turbine Cleaning ImprovementTurbine Cleaning Improvement

Blocked turbine wet 
cleaning
Φραχτυρεσ βψ ϖιβρατιονΦραχτυρεσ βψ ϖιβρατιον

Sealing air supply
Stainless steel pipesStainless steel pipes
Stiffer support and more
compact arrangement 
of the items
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of the items



TCA CUS 233 (04/07)
length of screws in tension nutg
on TCA 66

Experience has shown that the thrust srews p
of the TCA 66 are a little short. Assembly faults
might then cause  t/c failure, if assembly is not 
carried precisely.

Provided that the thrust srews (1) are flush screwed in up to the pressure disk (3), the 
collar of the thrust screws should protrude approx. 3mm above the tension nut (2).

If during assembly the tension nut is incorrectly screwed onto the turbine rotor, it is 
possible that in a subsequent tensioning process the thrust srews (1) will rest their collar 

t th t i t (2) Th t i d th t t fi th h l that the tension nut (2). The tension rad that serves to fix the compressor wheel on the 
turbine rotor will then not be sufficiently pretensioned. This may cause a rough running 
of the rotor or a bearing damage at the turbocharger during operation.
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The tension nut has to be installed accurately according to the work card [500.43]. To 
ensure proper assembly turn tension nut a quater turn back only.



NA/S, NA/T (CUS 249 02/08)
Changed lube oil pressuresChanged lube oil pressures

Introduction
Due to the long operating experience with NA turbochargersDue to the long operating experience with NA-turbochargers
MAN Diesel was able to reconsider the lubrication oil pressures for T/C
delivered after 1999.

Description
For a simplification of the oil pressure values on MAN B&W two-stroke

f /S /engines the maximum oil pressure for NA/S and NA/T9 turbochargers
was increased to 2.2 bar.
New design
The new lube oil pressure requirements are as follows:
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NR 12/S (CUS 244 10/07)
Splash oil cooling (I)Splash oil cooling (I)

IntroductionIntroduction
Splash oil cooling (already introduced on larger 
NR/S) stops coking 
f l b il t bi id i f hi h tiof lube oil on turbine side in case of high operating 

temperatures in combination with condition and 
quality of the lube oil. 
SSpalsh oil cooling is now also introduced into NR 
12/S series.

Description
Lube oil is splashed into the upper area of the 
sealing cover (517.017) and distributed by means of 
a borehole in the bearing casing (517.001). The oil 
runs down into the lube oil drain via a U-shaped 
annular groove in the sealing cover. By this the 
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g g y
surface temperature of the cover is reduced and oil 
coking is stopped.



NR 12/S (CUS 244 10/07)
Splash oil cooling (II)Splash oil cooling (II)

The turbine rotor (520.001) and the sealing cover have been modified in this area (detail X) so that 
the lube oil is hindered from escaping between piston ring (520.032) and sealing cover (517.017) in 
each operating condition.
NR 12/S T/Cs can now be pre- or post-lubricated with full oil pressure of max. 2.2 bar. A good post-
lubrication after engine stops cools the t/c’s casings, thus preventing the oil coke building in the 
piston ring area. Additionally the bearings are cooled and varnishing of especially the turbine side
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piston ring area. Additionally the bearings are cooled and varnishing of especially the turbine side 
bearing bushes can be prevented. This increases the service life of the bushes consequently.



NR 12/S (CUS 244 10/07)
Modification of bearing (I)Modification of bearing (I)

DescriptionDescription
The introducing of splash oil cooling required further modifications on the 
locating bearing (517.002). So the splash ring (520.006) and the thrust ring 
(520 028) were revised(520.028) were revised.

Caution!
Please pay attention that a splash ring and a thrust ring of the latest designPlease pay attention that a splash ring and a thrust ring of the latest design 
is installed when fitting a new locating bearing. Otherwise a bearing 
damage is risked.

Please check and, if necessary, adjust the lube oil pressure of  1.3 – 2.2 
bar before turbocharger after installation of the new components.
I d d t f l h il li f t t d ill l i lIndependent of splash oil cooling, future spare part orders will exclusively 
be delivered with new locating bearing including a new splash ring and a 
new thrust ring.
Th d h li l il bl i h i d i
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The rotor and the sealing cover are only available in the revised version.   



NA 48/S/T-57/T/T9 (CUS 237 10/07)
Cracks in nozzle ringCracks in nozzle ring
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NA 48/S/T-57/T/T9 (CUS 237 10/07)
Cracks in nozzle ringCracks in nozzle ring

TCA nozzle ringTCA  nozzle ring
modification 
similar to NA 
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TCR:
The lube oil systemy

ρεχομμενδεδ
οιλ πρεσσυρε οιλ πρεσσυρε 
μεασυρινγ ποιντ
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TCR:  
Lubrification systemy

hole to measure the oilhole to measure the oil 
pressure in the bearing casing

Oil supply bores, oil drain and ring channel in the bearing casing
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TCR:  Lube oil pressure
adjusted with orificej

orifice
no
orifice

oil drain
stud
holeoil drain hole

The location in the TC foot is definetly not the
d d l ti f th ifi It i b tt trecommended location for the orifice. It is better to

install the orifice in the TC bracket on engine side
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TCR: Orifice in the engine foot  
(Holeby design)( y g )

Places that have
to be checked

Τηερε αρε 3 ποσσιβλιτιεσ το μουντ αν οριφιχε. Πλεασε χηεχκ 
βεφορε χομισσιονινγ τηε ενγινε. Ονλψ 1 οριφιχε νεεδ το βε

λλ δ
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ινσταλλεδ.



TCR: Orifice in the engine foot  
(Holeby  design)( y g )

L b il l

Lube oil supply bore to bearings

Lube oil supply 
bore from engine

Lube oil supply 
bore from engine

Orifice delivered by MAN, 
normally it is delivered loose and 

Orifice supplied by MAN Holeby ( Denmark ), 
adjusted due to grinding at the diameter at the 

plug screw
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o y s de ve ed oose d
the bore in the middle is pre 
adjusted according to turbocharger 
type.

djus ed due o g d g e d e e e
front end of the plug screw



TCR: 
Engine foot with O-ring groovesg g g
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TCR 22-20: 
New Gravity Postlubrication Tank y
(venting included)
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TCA Superior Performance
Variable Turbine Area (VTA)Variable Turbine Area (VTA)

Cl d O
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Closed Open



TCA Superior Performance
TCA55 with VTA on burner riggTCA55 with VTA on burner rigg
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TCA Superior Performance
Variable Turbine Area (VTA)Variable Turbine Area (VTA)

Cl d O
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Closed Open



TCA Superior Performance
TCA55 with VTA on 4T50ME XTCA55 with VTA on 4T50ME-X
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TCR Superior Performance
TCR with VTATCR with VTA

TC ATUC 04/08.ppt ATA April 08© MAN Diesel SE <63>



VTA on NR 29/S mounted on 12V 32/40 
engine at MD A power houseengine at MD-A power house
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TCR Superior Performance
TCR Nozzle Ring With VTATCR Nozzle Ring With VTA
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