MAN Diesel & Turbo [E¥/~[N8

Service Letter SL2017-641/JNN

Dear Sirs Action code: WHEN CONVENIENT

For the engine type L16/24 we have learned that the lifetime of the fuel
injection nozzle can be extended considerably by lowering the opening
pressure from 450 bars to 400 bars. Based on our findings, we have
updated our attached description: Data for Pressure and Tolerance
500.35. SL2017-641/UNN
February 2017

Fuel Valve Adjustment

e Opening pressure for new or reconditioned fuel valve: 400 bar
Concerns

Owners and operators of

MAN four-stroke diesel engines.
Types:

Marine: L16/24

Stationary: L16/24S

The NOx emissions are still within the actual IMO regulation in force for
the engine when lowering the opening pressure.

Our latest recommendation is to extend the time between overhaul of
the fuel injection valves to 8000 running hours. However, in the time
between overhaul we recommend to remove the injection valve from
the engine only if the following operational conditions are exceeded:

References:

Safety precautions A5003-01

Service Letters SL2016-615 and
SL2013-577

MDO/MGO specification D010.000.023-04
HFO specification D010.000.023-05

e The deviation of the exhaust gas temperature after the
cylinders exceeds 40°C

e The exhaust gas temperature at turbocharger inlet increases
to 10°C below the alarm limit

e Black smoke is observed during normal, static load.

In case one of the above-mentioned operational conditions is exceed-
ed, the fuel injection valve must be checked according to the attached
working card 514-01. In case the opening pressure is higher than 350
bar and all nozzle holes are open:

Attachments:
Description 500.35 (81)
Work card 514-01.02 (02)
Plate P51402-26

e Reuse the fuel valve without readjustment of the opening pressure.

If the opening pressure is below 350 bar:
e Replace the injection nozzle, spring and pressure bolt.

As our service experience has proven that the satisfactory lifetime and
performance of the fuel valve is influenced by the condition of the
above mentioned parts, we have decided to deliver these parts only
as a kit containing items 021/273, 057 and 070, please see attached
spare parts plate P51402-26.

Yours faithfully

/ 2z .

Mlkaelc Jense, Stig B. Jakobsen
Vice President Senior Manager,
Engineering Operation
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MAN Diesel & Turbo

P Data for pressure and tolerance chi(t)?c;:ss ]
L16/24, L16/24S
Data for pressure and tolerance
Section | Description mm/bar

505 Maximum inner diameter, valve guide 12.1 mm
For grinding of valve spindle and valve seat ring (see also work card 505-01.10)

Minimum height of valve head, inlet valve and exhaust valve, "H" 1 5.0 mm

506 Piston and piston ring grooves (see working card 506-01.10)

Maximum clearance between connecting rod bush and piston pin 0.15-0.20 mm
Maximum ovalness in big-end bore (without bearing) 0.06 mm
Maximum inside diameter cylinder liner, max. ovalness 0.1 mm (see work card A: @160.40 mm
506-01.35) B: @160.25 mm
C: @160.08 mm
Sealing minimum height above the cylinder liner 0.2 mm

507 Maximum clearance between valve camshaft and valve camshaft bearing 0.20 mm
Maximum clearance between fuel camshaft and fuel camshaft bearing 0.25 mm
Clearance between teeth on intermediate wheel 0.2-0.3 mm
Plunger lift at TDC, injection timing:

IMO Tier Il - D2, 1000 rpm, 6-9 cyl. 4.90%9% mm*
IMO Tier Il - D2, 1200 rpm, 6-9 cyl. 5.8070% mm*
*) for information on max settings check the engine's IMO Technical file Plunger Lift,

World Bank II**

**) Standard injection timing value is based on ISO condition. Special injection timing

of engines can be necessary

due to power plant size and/or ambient conditions.

508 Valve clearance, Inlet valve (cold engine 15 - 55°C) 0.40 mm
Valve clearance, Exhaust valve (cold engine 15 - 55°C) 0.50 mm
Maximum clearance between rocker arm bush and rocker arm shaft 0.30 mm
Maximum total tolerance between shaft bushing and roller 0.35 mm

509 Free spand between pick-up and band steel (Lambda controller/Stop cylinder) 1 mm

510 Deflection of crankshaft (autolog), (see work card 510-01.00)

Minimum axial bearing clearance 0.200 mm
Maximum axial bearing clearance 0.476 mm
Minimum radial main bearing clearance 0.136 mm
Maximum radial main bearing clearance 0.217 mm
Main bearing journal, min. diameter 159.9 mm
Main bearing journal, max. ovality 0.083 mm
Crankpin journal, min. diameter 129.9 mm
Crankpin journal, max. ovality 0.083 mm
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MAN Diesel & Turbo

500.35 Description
o Data for pressure and tolerance 5
Edition 81 P Page 2 @)

L16/24, L16/24S
Section | Description mm/bar
514 Fuel valve, adjustment of opening pressure 400 bar ***

) If the opening pressure is below 350 bar, the pressure spring must be replaced

Clearance (A) of plunger between thrust plate and plunger base plate / fuel injection 0.07-0.15 mm
pump

Clearance (B) from roller to mounting surface 98.5+0.05 mm
Clearance (C) axial and radial clearance of roller on fuel injection pump 0.02-0.30 mm
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MAN Diesel & Turbo

. 514-01.02
o e Fuel injection valve to be checked Edition 02

L27/38, L23/30H, L21/31, L16/24, V28/32S, L28/32DF, L16/24S, L21/31S,
L23/30S, L27/38S, L28/32S-DF, L23/30DF

Safety precautions Special tools
O Engine stopped Plate No.  Item No. Note
O  Shut-off starting air P52000 050 L16, L21, L27
[l shut off i P52000 013 L23
ut off cooling water P52000 240 L28, V28
1 shut off fuel oil
] Shut-off cooling oil
O Stop lub. oil circulation
O Press Blocking - Reset

Short Description

Starting Position Hand Tools

Combination spanner, 13 mm (L16)
Combination spanner, 17 mm (L21)
Combination spanner, 22 mm (All)
Combination spanner, 27 mm (All)
Combination spanner, 30 mm (L16)
Combination spanner, 36 mm (L21)
Combination spanner, 41 mm (L27)

Related Procedure

Assembly of the fuel injection 514-01.04
valve

Qualified Manpower Replacement and wearing parts

Duration in h : 2 Plate No. ltem No. Quantity
Number : 1 P51701 015 1/C
P51702 015 1/C
Data

Data for pressure and tolerance  (Page 500.35)
Data for tightening torque (Page 500.40)
Declaration of weight (Page 500.45)

2016.12.19





MAN Diesel & Turbo

514-01.02
Edition 02

Fuel injection valve to be checked

Work Card
Page 2 (5)

OO

Short description

Check components for quality/wear condition to
ensure/restore operating reliability. The fuel injection
valve affects the loading of the fuel injection system
and the operating values of the engine. If there are
deviations in the operating values, the components
are to be overhauled or exchanged. The work
includes: Checking of parts/components.

Preliminary observations

Functionality and setting of the injection valve affect
the combustion course, the operating values and
the loading of the injection system. If the operating
values are changed (ignition pressure, exhaust tem-
perature), the opening pressure and tightness of the
concerned valves should be checked. The nozzle
test stand allows to pressure-test and adjust the
injection valve, using a hydraulic hand pump. The
fixture ensures comfortable working under reprodu-
cible conditions.

In the testing of injection valves for modern 4-stroke
engines the atomisation is no longer a test criterion,
because the behaviour of the injection nozzle in
engine operation cannot be verified.

An inferior spray pattern does not say anything
about the functioning of the injection nozzles in the
engine. It is fully functional if the criteria for opening
pressure, tightness and free nozzle bores are fulfil-
led.

L27/38, L23/30H, L21/31, L16/24, V28/32S, L28/32DF, L16/24S, L21/31S,
L23/30S, L27/38S, L28/32S-DF, L23/30DF

Structure and pattern of the nozzle test

stand

Figure 1: Nozzle test stand

4 | Test pressure pump for|5 |Clamping for injection
fuel nozzle valve complete
6 | Adapter for fuel injection |7 | High pressure pipe

valve
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MAN Diesel & Turbo

. 514-01.02
i Fuel injection valve to be checked Edition 02

L27/38, L23/30H, L21/31, L16/24, V28/32S, L28/32DF, L16/24S, L21/31S,
L23/30S, L27/38S, L28/32S-DF, L23/30DF

Preparation for inspection

NOTICE

Heavy oil residues in the injection valves can
adversely affect test result and make cleaning
more difficult. It is therefore recommended to run
the engine on diesel oil for about 1 hour before
disassembling the injection valves. If that is not
possible, it is important to carry out the descri-
bed test at once after the injection valves are
removed from the engine. Otherwise the injection
valve has to be separated and cleaned before
testing.

Initial state: Injection valve is dismantled and
cleaned on the outside.

NOTICE

If using anti-corrosion oil when checking, the
injection valves are also preserved. Only abso-
lutely clean anti-corrosion oil should be filled in
1 |Fixation for mounting |2 | Lever for pump the nozzle test stand; otherwise there could be
device malfunctioning in the pump or in the injection
3 |Partition of test rig in|4 |Lever with locking| valve to be tested. The fill level of the oil con-
tabletop (GXO-G011a) mechanism for rotating tainer (12) should be checked.

of mounting device

Figure 2: Nozzle test stand

1) Insert injection valve in the adapter head and

5 |Device to move show-|6 |Pockets for e.g. mount- tighten uniformly with holder.

case up and downwards ing device or tools
7 | Qil collecting tank 8 |Fan to evacuate il 2) Connect the pressurg p“”.‘p and fuel valve by
vapour means of the connecting pipe.

3) Make sure that the transparent plastic show-
case (9) is correctly positioned to ensure that
the spray pattern is inside the collector.

9 |Showcase to watch|10 |Connection for high
spray pattern pressure pipe

11 |Lever to switch from |12 |Relief valve lever (to
opening pressure  to release pressure in high
boost test pressure pipe)

13 |Pressure gauge (with
bar and PSI scaling)
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MAN Diesel & Turbo

514-01.02
Edition 02

Fuel injection valve to be checked

Work Card
Page 4 (5)

Never allow injection nozzle to spray into open
air, but only in the collector! Do not touch fuel
jets, as they penetrate the skin structure and
cause painful inflammation! Do not use any open
flames at workplace! Smoking is absolutely pro-
hibited! Use suction on oil mist wherever possi-
ble!

The checking and setting of the injection valves
includes to the following steps:

= Check opening pressure
= Check fuel jets

= Set target pressure

= Check tightness

Check opening pressure

1) Close the pressure relief valve (12) if available
on the test equipment.

2) Actuate hand pump (26) uniformly and raise
pressure until the injection nozzle opens. Note
opening pressure and compare with opening
pressure, see description 500.35. Actuate
hand pump for min. 20 strokes and rinse injec-
tion valve.

Opening pressure

The hydraulic pressure must be taken slowly past
the opening pressure, to avoid errors while reading
the opening pressure. The test pressure must not
exceed 15 bar above normal opening pressure. In
case of new nozzle elements, the nozzle needle can
be stuck at the first spray test and must be released
by strong rinsing. In case of already run-in nozzles,
collect the anti corrosion oil contaminated with fuel
and do not fill it again in the pressing device. If the
opening pressure is below 350, replacement of the
fuel valve spring is recommended.

In case of new nozzles, there can be a drop in the
opening pressure up to 50 bar after a few operating
hours.

This pressure drop does not mean any functional
deficiency and is characteristic for all fuel injection
nozzles.

L27/38, L23/30H, L21/31, L16/24, V28/32S, L28/32DF, L16/24S, L21/31S,
L23/30S, L27/38S, L28/32S-DF, L23/30DF

[t cannot be expected that the nozzle will spray or
make a sound, only opening pressure can be
checked.

Check nozzle bores

1) Loosen the hexagonal nut (1), See Fig. 4 and
turn back adjusting screw (2) until compression
spring (6) is released.

2) Close pressure relief valve (if it exists or
retighten the high pressure pipe). Actuate hand
pump uniformly and adjust opening pressure
with adjusting screw (2) to 30 bar.

Evaluation: All nozzle holes open, see Fig. 3.
= Yes, continue with the next step

= No, separate the injection valve as mentioned in
work card 514-01.03 and replace fuel nozzle.

Figure 3: Assessment of the nozzle holes. Left - open, right -
partly clogged

2016.12.19






MAN Diesel & Turbo

. 514-01.02
= Fuel injection valve to be checked Edition 02

L27/38, L23/30H, L21/31, L16/24, V28/32S, L28/32DF, L16/24S, L21/31S,

L23/30S, L27/38S, L28/32S-DF, L23/30DF
Check leak proofing

% 1) Stop the pumping of the tester and open the
@ pressure relief valve (12), see Fig. 2, if it exists
2 on the test equipment reducing the pressure to

0 bar. Or release pressure by loosening the

high pressure pipe until pressure has dropped

S——— to 0 bar. This ensures that the nozzle is closed
completely.
§— 2) gloge pressure relief valve and pressurize pipe
— gain.
7 — 3) To check the leak proofing, actuate hand
ﬁ/ pump evenly until 250 bar is reached on the

pressure gauge (13). The injection valve is con-
sidered tight if no drops fall within 5 seconds.

NOTICE

N
o)
Make sure, that no oil drops from the leakage
g—— bore of the injector, as this may cause a misin-
- terpretation of the tight nozzle. Avoid this by
= 4@ wrapping a cleaning rag around the injector
body.

Evalutaion of tightness, see Fig. 5.

Figure 4. Fuel injection valve assembly = Yes, The injection valve can be made available
for usel!
= No, The injection valve should be replaced with
Adjust opening pressure to reference new unit.
value

1) Actuate hand pump uniformly and raise the
hydraulic pressure. At the same time tension
the compression spring (6) a little by using
adjusting screw (2). Repeat the process until
the reference value is reached. Opening pres-
sure, see description 500.35.

2) Lock the adjusting screw (2) with the hexago-
nal nut (1) and check the opening pressure
again.

Figure 5: Judgement on the tightness. Left - tight, right - drops

Compression spring

Do not set a higher pressure than indicated, other-
wise the compression spring will be deformed.
Adjust to the indicated higher spray pressure value
only after assembling a new compression spring to
compensate for the initial setting of the compres-
sion springs.

2016.12.19






		514-01.02 (02)  Fuel injection valve to be checked




MAN Diesel & Turbo

pege 1 2 Fuel injection valve P51402-26

L16/24, L16/24S

141

082

116
177

189

285 286
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MAN Diesel & Turbo

.- . . Plat
P51402-26 Fuel injection valve Page 2 (2)
L16/24, L16/24S
ltem No. | Qty Item Designation ltem No. | Qty Item Designation

008 2N Plug

021~ 1NV Injection nozzle, 1200 rpm

033 2N O-ring

045 1V Nozzle nut

057* 1NV Pressure bolt

069 1IN Adjusting spindle

070* 1/\V | Pressure spring

082 1N Nut

094 2N Cylindrical pin

104 1V O-ring

116 1/C Fuel injection valve complete,
1200 rpm, incl item 008, 021,
0833, 045, 057, 069, 070, 02,
094, 104, 128

128 1IN Nozzle holder

141 1IN Pressure piece

153 2N Nut

165 2N Sperical disc

177 1N Kit for injection nozzle (1200
rom) incl. item 021, 057, 070

189 1NV Kit for injection nozzle (1000
rom) incl. item 273, 057, 070

273" 1NV Injection nozzle, 1000 rpm

285 1/C Fuel injection valve complete,
1000 rpm, incl item 008, 033,
045, 057, 069, 070, 082, 094,
104, 128, 273

286 1/C Fuel injection valve complete,
1000 rpm, incl item 008, 033,
045, 057, 069, 070, 082, 094,
104, 128

297 2/C Bolt

When ordering spare parts, see also page 500.50/600.50/Pref-

ace.

*

Qty/C
Qty/V

Only available as part of a spare parts kit/not availa-
ble separately
Qty/Cylinder

Qty/Valve
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