L23/30H & L28/32H Engine performance and
Condition




Engine Performance

= What is performance
= Before starting up

= Evaluation of reading

» Performance sheets

» Performance sheets comparison

= Adjustment of Pmax

» Part load/low load operation

= Air density

= Timing influence on NOx and SFOC
» Exhaust temperature
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Starting up & feeling over the GenSet

After overhauling

Speed
720rpm.

400 rpm.

v

orpm. 01245 0123456780910 111213 14 15 minutes
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Starting up & feeling over the GenSet

After overhauling

After repair of engine parts, and overhaul of the engine !!
 Start and run the engine for 5 min. At slow speed.

» Check the engine performance

» Check the lubricating oil pressure

» Check the cooling water pressure

» Check the fuel oil feed pressure

* Check the lub. Oil pressure to turbocharger

» Check that the turbocharger is running

» Check that all cylinders are firing. (Exh. Gas temp.)
» Check the rotor cap at valve spindle

» Check for leakage

* Check for abnormality

» Stop the engine and open the crank shaft doors
» Check the crank shaft, connection road bearing and engine lubricating

- If all is in good order start the engine and run slowly up to rated speed over 15
minutes
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Loading up the GenSet

Guidelines

Load
S

100

50

i
(] 1 2 3 12 minutes
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Loading up the GenSet

Guidelines

A:

Normal start without preheated cooling water.
Only on MDO.

B:

Normal start with preheated cooling water.
MDO or HFO.

C:

Stand-by engine. Emergency start,

with preheated cooling water,

With pre lubricating oil,

MDO or HFO.

Attention:

Common for all start / stop and loading / de loading of engine is to be
carried out without any alarms............
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Low-Load Operation

16/24 — 21/31 - 27/38 — 23/30 — 28/32 — 32/40
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10 % of full load: max. 19 hours of heavy fuel operation
Operate engine approx. 1.2 hours at a minimum of >70 % of the full load
Continual low load at diesel oil load the engine to >70% 2 hours of full load weekly
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Low-Load Operation HFO

Consequence
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Low-Load Operation HFO
Consequence MAN
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Low-Load Operation HFO
Consequence MAN
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Low-Load Operation HFO
Consequence MAN
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Low-Load Operation HFO

Consequence

Lubricating Oil:
 High lubricating oil consumption
» Carbon deposit in lubricating oil

Fuel Oil:
 High fuel oil consumption

Spare Parts:
« High wear on engine parts.

Exhaust temperature:
» High exhaust temperature
» High exhaust pressure before turbo charger

Charge Air:
» High charge air pressure
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Low-Load Operation HFO

Consequence

Cylinder head:
 Valve spindle carbon deposit
 Air and exhaust channel blocking with carbon deposit

Piston:
Piston ring grove blocking op with carbon deposit

Turbo Charger:

* Nozzle ring blocking up with carbon deposit
 Turbine rotor wheel carbon deposit

« High speed

» Turbo charger stalling at high load

Cylinder liner:
« Scavenging air stage, change to blow back risk of exhaust gas

Charge air cooler: Charge air cooler blocking up
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Low Frequency Operation

Consequence

Speed

105%
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94%%6
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T Operating area
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47 Min permissible frequency

45 —

40 —

| -
s

|
| |
a5 100 Power (%5)

Power curve for 50/60 Hz engines.
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Low Frequency Operation

Consequence

Engine Speed :
Engine speed is lower

Engine Load:
45 Hz (675 rpm), this corresponds to 10% overload.

Firing pressure:
P. Max Firing pressure in cylinder liner is high according to the load.

Fuel Index:
High pressure fuel pump index higher.

Generator:
Generator air cooling fan speed is lower.
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Low Frequency Operation

Consequence

Mechanic overload at full load:
= Connection rod bearings

= Connection rod

= Piston

» Cylinder head

= Turbocharger

Performance:

= High fuel oil index

= High P - max.

= High exhaust temperature
= High turbo charger speed

Generator:
High winding temperature
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Lubrication Oil Cleaning
Separator

= Lub. Oil centrifuge remove particles down to 5 p.
= Removing water from lub. Oil.
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Lubrication Oil Cleaning
Glacier Centrifugal Filter

= Centrifugal lub. Oil filter remove particles down to 5
L.
= Not removing water
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Lubrication Oil Cleaning
Glacier Centrifugal filter MAN

= Glacier centrifugal filter total blocked with particles
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Lubrication Oil Cleaning
Lubrication OIll Filter On Engine MAN
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Lubrication Oil Cleaning
Lubrication Oil Filter On Engine MAN

= Engine lub. Oil filter 15 um. And safety filter 60 um.
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Lubrication Oil Cleaning

Particle in Bearing

bearing oil dirt
Eack clearance particle

SSESTY

bejo.ring journal displaced
lining bearing metal

= Particles in bearing - Oil film thickness 2-15 pm.
= Soft bearing martial thickness 0,8 mm.
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Lubrication Oil Cleaning
Lubrication Qil Filter On Engine
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Lubrication Oil Cleaning
Lubrication OIll Filter On Engine MAN

= Particles in bearing
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Lubrication Oil Cleaning

Oil Film Thickness

Measured
-..(.;.).....V\.l.;.;.r. ..................

Conditions:
Calculated
_ Specific load:78.4MPa ¢
1(::) C':il film Rotation angle:90° :
: thickness
- E Bearing angle:180°
%250 — -] eSS -
2200 AT — 3
U P < 2150; d . (a) Compares to:
(c) Oil film 2'1001'—.. -R\ High oil film pressures r:'._ i b) & '
pressure % S0+ ¢ (b) (c)
e e e e e | 0
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Engine Combustion Air System
Filter Mounted on Engine

- : |i. PP L .‘ -
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Engine Combustion Air System |
Oil Bath Filter MAN
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Engine Combustion Air System

Oil Bath Filter

Inspection/
cleaning ports

i
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Pressure gauge
and alarm switch
SRS . High efficiency
i filter element
» 4
d t% r o A
'
d‘\_‘-/k

o
&)

Optional ____ | !
precleaner 1 . ) ThapErey

Oil/sludge
level gauge

RHRRNERA

Drain valve Rembvable
ﬂ oil sump D
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Engine Combustion Air System

Oil Bath Filter

Typical installation oil bath rotating filter outside

power house. ’/

A A - Sde
bl o
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Engine Combustion Air System

Oil Bath Filter

Air flow

Ducting to Engine TC
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Evaluation of Readings Regarding Combustion

Condition

(PRESSURE DROP |

INCREASING
| (limit 509&)
Air filters
\_fouled.

A

W,

PRESSURE DROP

INCREASING
(limit 50°%)

Air side of
/ cocler foulad.
_—
—

( TEMP. DIFFERENCE |
TOO LARGE

-

ALL CYLINDERS
Exhaust temp. increa-
sing:

Air sy=stom fouled

{Air filter-blowear-cooler).
Exhaust systemn fouled

Watar flow too smiall
(nozzle ring, turbine R —
whael). 1] -—— "f
AT
il 7
/ T
ll'u
A
[ — ~y
l% TEMP. DIFFERENCE
TOO LARGE
/4/ Air cooler fouled.
L

OME CYLINDER
Exhaust temp. in-
creasing: Fual valve
naads ovarhaul.

Fouled turbocharger,

Comprassion too low air filter or charge
owing to leakage of Pw_p and P__ are measured by means Il_air cooler (air side).
axhaust valve or of max. pressure gaugs.

L piston ring blow-by. Pwpton low: Leaky combustionchamber,

charging air pressura too low.

P__.. too low: to late injection timing, low

charge air prass., low COmp. press., Worn

fual pump

P armp too low, ignition too late.

-
DECREASING CHARGE
AlR PRESSURE:
Decreasing air amount.

_

\
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MAMN Diesel & Turbo
Performance L16/24, L21/31, L27/38 & L2&/32H

Performance sheets
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Engine Performance Data

Health Risk!

Warning!

Health Risk!

Due to vibrations during engine operation, espe-
cially in awkward positions!

The area around the engine

Warning!

The area arcund the engine must be clean and
ticly!

MAN Diesel & Turbo

The Instruction for Filling in the Diagram
"Engine Performance Data"

The numbers in the instruction are commensurate
with the numbers on the diagram.

The automatic symbols mentioned in the instruction
T O1, T1 02, Pl 01 etc, refer to the diagrams printed
in the instruction books for specified plants.

Engine Performance Data

1) Mame of ship, If stationary name of plant.

2) Engine type.

3) Engine no.

4y Datesyear of observations.

5) Hour, time of obsaervations.

B) Total engine running hours - engineer's log-
ook

Ty Engine revolutions per minute (RPM) - can be
read on tachometer 51 90,

8) Fuel cil type: The wviscosity must be stated (im
cSt) and the temperature by which the viscosity
has been measured finst. 180 cSYE0"C. Den-
sity must be stated: g/fcm=.

9) Turbocharger: Type and serial number are sta-
ted on the rating plate of turbocharger.

MAN | PrimeServ Stig S. Christensen

10) Turbocharger revolutions per minute (RPM) -
can be read on the tachometer S1 89.

Switchboard

11) Effect altermator (KM - can be read on the main
switchboard.

12) Voltage (V) - can e read on the switchboard.
13) Surrent (&) - can be read on the switchboard.
14) CGos ¢/KVAr - can be read on the switchiboard.

Cylinder Data

15) Cylinder no. - can be read on engine plate. AB
is used for V-engines.

16) Average for all engine cylinders for point:
17-18-19-20-21.

17) Fuel pump index - can be read on each of the
high pressure fuel cil injection pumps.

18) Max pressure (bar) can e read for each cylin-
der by means of indicator or P, gauge.

19) Compression pressure (bar) - can be read for
each cylinder by means of the indicator meas-
urement, which is camied out during idling by
nominal RPk.

20) Exhaust temperature (*C) - Thermometaer T1 S0.

21) Water outlet cylinder (°C) (jacket cooling) - Ther-
mometer T1 11.

Turbocharger

22) Thermometer inlet blower (*C) can be read by
means of a thermometer placed in the engine
room near the air filter of the TG,

23) Pressure before blower (mmWGC) - can be read
by means of a mmWGS instrument placed in the
engine room near the TG,

24) Temperature after blower (*C) - can be read by
means of a themometer T1 30.

258) A Pressure air cooler (mmyWWE).

L28/32H Performance
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Engine Performance Data

28) Charge air temperature (*C). Temperature of the
charge air in the charge air recever. - Ther-
mometer T1 31.

27) Pressure charge air (bar). Pressure of the
charge air in the charge air receiver. - Pressure
gauge Pl 31.

28) Tempersture of the exhaust gas before TC (FC)
- Thamometer Tl G2.

29) Temperature of the exhaust gas after TG (°C)
Thermomeier T1 61.

30) Pressure of the exhaust gas after the TS (oar)
Pressure gauge Pl 61.

Lubricating Qil System
31 Temperature of the lub. ol nNnet cooler (°C)
Thermomeaeter T1 20.

32) Pressure of the lub. ol before the fiker (bar)
Pressure gauge Pl 21.

33) Pressure of the lub. oill after the filter (ban
Pressure gauge Pl 22.

e mfer aemant showld be repdaced with a8 pres-
Sure arop goross the fter of 7.5 bar.

34) Temperature of the luk. oil inlet engins (MC) -
Thermomeater T1 22.

35) Pressure of the lub. oi before the turoocharger
(bar). - Pressure gaugs Pl 23.

Cooling Water System

28) Tempeaerature of low temperature (LT) cooling
water (s=a, raw or fresh) at inmlket charge air
coolaer (7C) - Thermometer T1 01,

37) Temperature of low temperature (LT) cooling
water (sea, raw or fresh) at outlet charge air
coolaer (7)) - Thaermometer T1 O2.

28) Pressure of the low temperature (LT) cooling
water (s=a, raw or fresh) at inmlket charge air
cooler (Dar) - Pressure gauge P1O1.

39 Temperature of the low temperature (LT) cool-
ing water (sea, raw or fresh) at inlst D, oil
cooler (72 - Thermometer T1 O7F.

40 Temperature of the low temperature (LT) cool-
ing water (sea, raw or fresh) at ocutlet lub. il
cooler =G - Thermometer T1 03

47y Temperature of the low temperature (LT) cool-
ing water (s=ea, raw or fresh) at inlet albtemator
(=2 - Themometer T1 O4.

A2) Temperature of the low temperature (LT) cool-
ing waber (s=a, raw or fresh) at outlet altemator
=) - Thermometer T1 05.

43) Temperature of the high temperature (HT) fresh
water (FW) at inlet engine (*C) - Thermometer TI
10.

44) Pressure of the high temperature (HT) fresh
water (FW) of ocutlet engine (7C) - Themmometer
T 10,

Fuel Qil System

45) Temperature of the fuel il at inlet engine (°C) -
Thermometaer T1 40.

45) Pressure of the fuel ocil before engine (bar) -
Pressure gauges Pl 40.

A7) Mozzle cooling oil pressure at inlet engine (bar) -
Pressure gaugse Pl S0,

48) Mozzle cooling oil pressure at outlet engine (bar)
- Pressure gauge Pl 51.

49) Signature.
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Operation Data & Set Points 500.30

N I val + Full Acceptable Alarm Sat point
ormal Value at Full lajue at sho _
load at IS0 conditions | test or aﬂ_grp Delay Autostop of engine
repair SOC.
Lubricating Oil System
Temp. after coolar
finlet filter) SAE 40 Tl 21 B8&-73° C =73 G TaH 21 ao= G a
Pressure after fikerinlet angina) Pl 22 4.2-5.0 bar =4 5 bar PaL 22 3.5 bar a PSL 22 3.0 bar
{PSL =22} | (2.5 bar) (D)
Pressure drop across filkar PDAaH 0.1-1 bar <0.5 bar PDAaH 1.5 bar 3
21-22 21-22
Prelubricating pressura Pl 22) | 0.14-1.4 bar =1.0 bar Pal 25 |0.12 bar (H) &0
Pressure inlet turbocharger Pl z3 13- %2 bar =1.3 bar Pal 23 0.9 bar a
{C)
Lub. oil level in base frame Lal 28 Low lavel 30
LaH 28 High lewal 30
Pressure before filler Pl 21 4.5-5.5 bar
Crankcasa protection LaH o2 |High lewel (K) 3 LSH 92 | High lewal I:JKJ
TaH 92 75° G (K] a TSH a2 78" G (K
TDiaH 92 2=C (K) 3 TDSH g2 3= C{K)
Temp. main bearing Tl 20 Bo-95°= C TaH 22 100 C (K) 3 TSH zo 105 C (K}
Fueal Oil System
Pressure after filter MDO Pl 40 3-6 bar Pal 40 2 bar 5
HFOD Pl 40 S-16 bar (A) Pal 40 4-5 bar (E) 5
Leaking oil LaH 42 High lewal
Temperatura inket engine MDO Tl 40 30-40°C
HFO Tl 40 110-150°C
Cooling Water System
Press. LT system, inlet engine Pl oq 2.5-4 5 bar =1.8 bar Pal o1 0.4 + (B) bar a3
Press. HT system, inlet angina Pl 10 2.0-5.0 bar =1.8-<5 bar PaL 10 |0.4 + (B) bar a
Temp. HT systam, outlat engine Tl 12 T5-85°C =85 G TAaH 12 a90° G 3 TSH 12 as=C [(EJ]
TaH 12-2 a3 C 3 (TSH 12) (1007 C)
Temp. LT system, inlet angina TIo 20-40°C
Exhaust Gas and Charge Air
Exh. gas temp. befora TC Tl 82 480-530° C TaH &2 570° C 10
TaH 62-2 B20° G 3
Exh. gas temp. outlet cyl. Tl 50 350-450° C TaH &0 455 C 3
Difi. between individual cyl. avarage averaga TaD &0 awveragea (L) 60
=30 +25° + 50°
Exh. %"a.lrs temip. aftar TG
230 KWcyl Tl 81 275-400° C TaH s1 450 C 3
300-320 kWicyl Tl &1 275-375° C TaH &1 4507 C a
Ch. air press. after cooler Pl 21 2.8-3.1 bar
Ch. air temp. after coolar T2 40-55° <55 C
Compressed Air System
Press. inlat angina Pl 70 8- 10 bar =7.5-=10bar| PalL 70 7.5 bar 15
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Filled in performance sheet
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Filled in performance sheet

Turbooharger (TIC)
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Filled in performance sheet

Laad of feel pump measurad as 1t ] -
of fuel pump plunger from its |= ,—1 = —k
lowast position to ist position wihen = : ’:'h = =
engine piston is in ignithon top dead centre Lt ]
A1 -4 o | | AS AE AT &8 -1
limdl
“iinder no. B1 B2 B3 Ba BS BE B ¥ B8 =R=1

Lead of fual pump (&)

Fual pumg indax with handle in stoo

Fual pump index by max. supply of fuel oil

Liner under fuel pumpg X: 2‘? 'Z_J" :_;-:._g— o J}’J’,f ';f.dh
Measure on piston top A5 A3 WA A3AF LAY

ADJUSTMENT AFTER THE TRIAL
ATOMIZER Marked: /7o -3.&-"5/{-_:: Drwg. no: P2/ 58 <4 hotes ot 2563, 77 mm
Clearance for inlal vakee {::"__5'_ mm
Clearamnce Tor -c-:l:h.a.lul il q{ "? T
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Adjustment of Pmax

Total height
1 Extractor 2 Thrust piece
3 Shims 4 Roller guide
L 5 Soft hammer

|

If P__, is too high it indicates that the injection timing
is advanced.

If P__, is too high it indicates that the injection timing
is advanced.

By changing “X” with 0.10 mm the maximum combustion
pressure is changed with
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How to adjust Pmax.

Action Results
Total height Distance Injection Max. combustion
on roller guide e timing pressure
increased T Reduced 1 Advanced T increased T
Reduced .L increased 'T Delayed J, Reduced .l,

When the screws, which fasten the gear wheel, are loosened the gear
wheel is turned (by turning the crankshatt) in relation to the camshaft. By
reading the angle in which the gear wheel is displaced in relation to the
camshaft the altered Pmax can be calculated. A line on the scale
corresponds to: see page 600.35.

If the crankshatft is turned in the engines normal direction of rotation

the maximum combustion pressure P-max. is reduced.

If the crankshaft is turned against the engines normal
direction of rotation the maximum combustion pressure

P-max. is increased.
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Data for pressure and tolerances 600.35

Section | Description mm. / bar

614 Maximum combustion pressure at full load Max 133 bar
Individual cylinders; admissible deviation from average + 3 bar
A change of the height of the thrust piece spacer ring of 0.10 mm.
will change the maximum pressure by 1 bar
1° turning of camshaft gear wheel changes max. pressure by approx 6 bar
Measurement "X" between thrust piece and roller guide housing 11 £ 0.2 mm
Opening pressure of fuel valve 320 bar
Pressure testing, cooling oil sealing, on fuel valve 100 bar
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Part load/low load operation

Load
20 —

To

Admissible low-load operation
(load percent/period on HFO

Mecessary operating period
with min. 70% load after low-
load operation on HFO.

Running-up period to 70%
load: approx. 15 min.

70% load
HFO of MDC

y

o 1 5 10 20 30 40 50 &0 70 80 90 0] 1 2 3

Operating period (h) Operating period (h)

Example: a) with 10% load 19 hours maximum operation on HFO admissible, then change-over to MDO
ar b) coperate engine for approx. 1.2 hours with 70% rating minimum, in order to burn off residues.
Afterwards low load operation on HFO can be continued.
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Density of air

1,35
1.3
Adr
pressure
mib
1,25
o200
E =1=T|
:@ 1000
o 1.2
F:" 1010
& 1020
1030
1,15
1040
1,1
1,05
a 10 20 30 40 =Q
Temperat C




NOx g/kWh D2

11,6

11,4

11,2

11

10,8

10,6

10,4

10,2

10

NOx vs. SFOC

L21/31 1000 rpm 200kW/cyl

—&— Seriesl
Series3

= | inear (Seriesl)

/4/

\

y =-0,3036x|+ 71,21

197 197,5 198 198,5

SFOC g/kWh

199

199,5

200

200,5 201
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Emission related to MGO and MDO

L21/31 900 rpm 200 kW/cyl

11,8

11,6
v = 1] 54}{—9;0_93--“

B e
11,4 | ——

11,2 } =

11t = + MGO

- - A MDO
————— Linear (MG
— — Linear {MDO)

10,8

NOx g/kWh D2

= 1,08x% - 0,163

-
———
-
1

10,6

-
———
o
-
-
-
-
I

10,4 | .

-
-.__,-.-
= =

-
o
e
o
-
-
-
-

10,2

-
-
-
-
-
-
-

10

9.4 9.5 9.6 9.7 9.8 9.9 10 10,1
Injection Timing deg b TDC
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Injection timing vs. NOx (g/kWh)

L21/31 900 rpm 200 kW/cyl

Sensitivity to injectiontiming: 1.1 g/kKWh NOx per deg CA advance
11

10,8

i wv=108x-016 4
10,6 1

/

NOx g/kWh D2

/

10,2 /"‘

10

9.4 9,5 9.6 9,7 9.8 9,9 10 10,1
Injection Timing deg b TDC
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NOXx vs. Advanced injection

L21/31 200kW/cyl 1000rpm

12
- / 8L 21882
" BLZ =
: L3181 %1584
- + 2L21882
= 10 | /., gL 21882
E B /
= -
= i
E - w=07399x + 2 16846
& -
E 4"6'@;;:./
i v GLZ1917
8
? [ L L L L L L L L L L L L
8 9 10 11 12 13

Injection Timing deg bef TDC
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SFOC vs. Injection Timing

L21/31 200kW/cyl 1000rpm

200

198
« GL 21917
T

: e
196 [ T~

E \ w=-15882x + 210,85
194 [ \. a1 oanao + 8L218%4

Lo
"‘\p SL21882

192 i \
- * GLZ10258

8 =] 10 11 12 13

SFOC {IS0O 3046) at 100% load g/kWh

190

Injection Timing deg bef TDC
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Exhaust gas temperatures

Exhaust gas temperature after cylinder:

Purpose for measurement:
1. To check equal cylinder loading, Index adjustment

2. Detect valve tightness, burned valve seats

3. Detect malfunction of fuel atomizers.

4. Detect malfunction of fuel pumps, wear and timing.
Temp.2C Exhausttemperature after cylinder Temp. *C

ExXhaustiemperature daviation artter cylinder.
400 - T5

50

200 I 0 : : — : || : - :
25

100 —

-50

50 —

Cyl 1 Cyl2 Cyl3 Cyl4 Cyl s Cyl & Average Cwl1 Cyl 2 Cyl 3 Cwyl4 Cyl & Cwylg
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Exhaust gas temperatures

Exhaust gas temperature after
cylinder' °C L21/31 Mean temperature i cylinder
' 1600
Exhaust temperature varies from 1400
exhaust valve opens where the 1200 |
temperature is about 800°C down MNS
to around 200°C at the end of the 1000 ¥ Exh.opens
valve overlap. 600 /_, \\
. . . 600
Temperature in cylinder shown in
diagram 400 | - |
200 —’/
D 1
0 90 180 270 360
TDC BDC
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Exhaust gas temperatures

Why is the exhaust gas temperature higher before TC
than after cvlinders?

= The temperature after cylinder
Is time based mean average.

= The temperature before turbine
iIs the mean temperature of all
cylinders and therefore higher

[2C0 900
[soo 800 -
700 - \\
| \
fs00 ©00 } \
\
s00 500 : A\
00 <00 \\
! ¢ . \\ .
J
3co 300 S ———— | \ h - —
\ vl
200 200 N
Cyl s ¥
100 i} - = Cyl Avarage 100
Cyt Avarage TC Avarage
(=] 9
— 0 0 180 270 360 450 530 630 720 $40 630 720 ] 90 180 270 360 450 540 630 720 —
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Exhaust gas temperatures

Measurement of exhaust gas temperature after cylinder is
depending of sensor length in exhaust channel:

Exhaust Temperature vs. position in exhaust channel
450
)
400 Top of Bottom of §

exhaust ZJIMD s exhaust
375 channel s s — — channel

MD-F P .

D-
350 1 — -
I / [ ——

325 é
300 Y
275
250

225 /
200 lg

175 7]

Temperature[°C]
I

150

125

100

-20 -15 -10 -5 0 & 10 15 20 25 30 35 40 45 B0 &5 60 65 foO Ts 80 85 90 95 100 105 110 115 120
Position in exhaust channel [ mm ]
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Exhaust gas temperatures

Exhaust temperature variations due to exhaust pipe design,
firering order, speed and load.

8L21/31- 21882 Flensburger 721
1000RPM Average Exh. Temp. Deviation at av. index

50

40 System based

30 _j_;::. temperature

_ —o—21884 variations has been
- 021885 eliminated with the
10 e "Equalizing function”
0

‘\\ \

-10 [
-30
-40

50

0 1 2 3 4 5 G T g g
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Exhaust gas temperatures

Exhaust temperature variations due to ambient temperature
and pressure change.

Temp.[*C] Exhaust gas temp vs. ambient changes

600
550 -
S00
Exh.b.T/C
450
| e Em————— ——— Exh.a.cyl
Rl Ep—— ——— i — — Exh.a.T/C
350 ——
— p— — =
Sm - — — — — | — f—
f— 4 4 -
Temp.[*C] Exhaust gas temp vs. ambient changes
250 - 1 1 t 550
10 15 20 25 30 35 40 45 50
Ambient temperature [FC]
S0
450
Exh.b.T/C
AD0 = i e e o e - Exh.a.cyl.
— e Exh.a.TfC
3500
300
980 990 1000 1010 1020 1030

Ambient pressure [mbar]
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Chapter 1

© o0 N o o b~ w PN

Based on frames
The Agenda is made of independent frames, which

Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8

Chapter 9

permits changing the color of the chapters in an
easy way.
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The Traffic Lights in the Footer

The traffic lights show the confidentiality status of a presentation

To clarify the confidentiality of a presentation,
please use the scale in the footer.

The following applies:

= 4 (strictly confidential):
Use by authorized persons
only, strictly confidential
= 3 (confidential):
Use by authorized user groups only, sensitive
contents

Use by employees within MAN only

» no confidential subject, public use possible

Only use this identification if this is sensible and
useful for your presentation. If you don’t need
the scales functionality for your presentation,
please simply delete the entry field from the
slide master and delete the line on the left that
separates the current topic and the traffic light
field.

public internal confidential Strictly
confidential

o © (4]

To assign the respective colors of the traffic lights as described, go to the
slide master. Click the respective gray circle that you want to color and
choose from the preset theme colors MAN green, MAN yellow or MAN red.
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The Headline of the Slide

The Subheadline [message of the slide, one line maximum]
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Disclaimer

All data provided in this document is hon-binding.

This data serves informational purposes only and is especially not guaranteed in
any way. Depending on the subsequent specific individual projects, the relevant
data may be subject to changes and will be assessed and determined
iIndividually for each project. This will depend on the particular characteristics

of each individual project, especially specific site and operational conditions.
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Do you have any more questions?

Joe Bloggs Joe Bloggs
[Contact details] [Contact details]



