FRIEDRICHSHAFEN

Standard Quotation
DDC/MTU Engine Series 2000

16V 2000 M90

Propulsion Plant for Fast, Non-Classified Ships

1343 kW - 2300 rpm




2 16V 2000 MS0 Technical Definition

Engine Rating
Fuel Stop Power
Engine Model Application
Group rpm kw HP (metric)
16V 2000 M90 1DS 2300 1343 1826

The rating shown represents net brake power (DIN/ISO 3046) at the PTO flange
(raw water pump requirement deducted).

To calculate the power available at the gearbox output flange, a gearbox efficiency of 0.97 must be taken into account.

Application Group 1DS: Fast Ships
Reference Conditions: Intake air temperature 25°C* Barometric pressure 1000 mbar
Raw water temperature 25°C* Intake depression 15 mbar

) Exhaust back pressure 30 mbar
* At 45 °C intake air temperature and 32 “C raw water temperature: 1.5 % derating.

Performance Diagram

Remarks:

@ Specific fuel consumption I, 1 Status sequential turbocharging
Fuel consumption curves (g/kwh), tolerance +5% to
1SO 30486, diesel fuel to DIN EN590 with a minimum
LHV of 42800 kJ/kg.
Including all pumps required for engine operation.

PS.mHP kW
1400 :
1 ] ' #zn;_ Block. Leistung
18007 4400 | /| Fuel stop power
1 g 1343 kW
| 1 (215 2300 /min
1600 1200° /L 7]
600 ] p,
1100 1 ;/
J ] re
14001 A ——
{ 1000+ /// /’ P = ()
N ] 4 /
900 /.
1200 | / / L~ B
p— / // ( 7‘{, 208 |— ‘
1000 1 ] i
. ?00- / /zé |\jZ / 210 1
] | B —
goo{ 6001 7 1 =
] s / ) 25
600: 500j ] Soog L — | 220
1 4001 ! Ci%
1 1 Z
1 t / L =
400 3001 7T //j/ = ¢ !
] ] los | +—T 1T
| 2 20
200 e B I 1 Gt W 1)
100 | —frmr—=———
‘o] 6 d. . | Il

L536006 [ | 1 1/min

600 800 1000 1200 1400 1600 1800 2?06 | 2200 | 2400 P
i I [ ] 1 I




16V 2000 M90 Technical Definition

Technical Data

Valves per cylinder
Cylinder arrangement
Bore/stroke
Displacement, cylinder
Displacement, total
Number of cylinders
Compression ratio

Cold Start: Air temperature
unassisted, w/o preheating

Mean pistoﬁ speed
M.E.P.

Qil capacity (initial filling)
Oil change quantity, max.
Coolant capacity

incl. recooling system

SFC

(tolerance +5% to 1SO)

- at rated power

- optimum on performance map
Oil consumption

(after approx. 100 hours)

Intake depression,
new/max. permissible
Exhaust back pressure,
new/max. permissible

Radiation and
convection heat
Coolant heat
dissipation

Raw water flow
requirement, approx.
Combustion air flow
Exhaust flow
Exhaust temperature
after turbine

Inclinations relative
to waterline:

{main PTO end down)
Trim, permanent

{main PTO end up)
Trim, permanent

List, permanent
(left)

List, permanent
(right)

mm
lit.
lit.

(o]

m/sec
bar

lit.
lit.

(g/kwh)
(a/kWh)
(g/kWh)

mbar

mbar

kw
kw
méfh
mé/sec
m3/sec
c

Engine Model 16V 2000 M90

General 4-stroke diesel, liquid-cooled, turbocharged, intercooled,

specifications direct injection, wet-type cylinder liners, piston cooling,
triple-wall liquid-cooled exhaust manifolds

Crankcase cast iron

Direction of rotation c.c.w. (facing main PTO end)

2 inlet, 2 exhaust
a0V
130/150
1.99
31.86
16
15.2:1

-10

11.5
220

approx. 130
approx. 120

approx. 160

220
200

approx. 0.5% of fuel consumption
15/50
30/60
30

1140

1.68
4.25

425

135
5.0

225




4 16V 2000 M90 Dimensions (mm), Mass (kg)*

Engine with standard equipment, including coupling and flange-mounted ZF BW 255P gearbox
Mass dry/wet: 3625/3890 kg
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Engine with standard equipment, including coupling and flange-mounted ZF BW 255AP gearbox
Mass dry/wet; 3625/3890 kg

GRA-D1E8




16V 2000 MSO Dimensions (mm), Mass (kg)* 5

Engine with standard equipment, including coupling, universal shaft and ZF BW 255VP gearbox (V-Drive)
Mass dry/wet: 3840/3180 kg
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+ Dimensions and mass may deviale depending on the equipmant irstalled (within standard mamufacturing tolerances)
Binding installation data afier techmical clarification of orcer,



6 16V 2000 M90 Scope of Supply (Standard Quotation)

A. Engine with Standard Equipment

A Marine diesal engine with exhaust turbocharging and
charge alr cooling; liguid-coaled, triple-wall exhaust
manifolds; fuel delivery pump with hand pump; fuel
filter, individuat electr, unit injaction pumps (EUP);
lube ol pump; fube ol heat exchanger, lube oil filtar;
cookant pump; coolant thermostat; coolant distribution
housing with expansion tank and breather valve;
engine carrier for resilient engine mounting; gear drive
for'engine coolant pump and raw wader pump; W-beh
drive fer gensrator; vibration damper;

Electronic anglne governor and control unit
(ECU-MDEC, see tem A.12)

A2’ Electric starter (24 VDC! 9.0 KW: 2-pols)
A3 Genemator (28 VOC; 140 A; 2-pole)

A4 Flame-proof hose fines for tusl connection
A5 Fuel prefilter with water separator

A6 Ol dipstick (left or right)

AT Ol change equipment with semirotarny hand pump
(for ise on engine and gearbox)

A8 Dry-type combustion air fillers with restriction indicatar

A8 2 beliows with elbow and flangs (o be connectad to
two on-engine exhaust connections
(vertical discharga) i

A.10 Coolant-to-raw water / fuelto-raw water plate-core
heat exchanger; sell-priming raw water cantrifugal
pump; raw water connections for inlet/outlel (4" female
thread with union for connection of molded tubing)

A.11 Resilient engine mount at aux. PTO and

A.12 Propulsien plant management system
{standard version acoording to customer's specifi-
cafion)

Electronic propulsion plant managamant system
PCS-5/MS | with CAN data busfinterface tachnology,
with the following componenisfunctions:

- Electronic engine control unit ECU-MDEC with
integrated |load profile recorder and data modutes,
programmed with engine and piant-related dats. for
engine speed control in response to speed seting
with fuel injection and speed limitation as-a function
of engine status and operating conditions as wall as
MTU sequantial-turbocharging control

- Sat of on-engine sengors

A3

At4

A15

- it gearbox is not supplied by MTU:
electron, gearbox control system GCU for data
processing, in sheat-metal housing for separate
instaflation in engine room; system eable (10 m,
plug connectors at both ends) for GCU and LOP
connection
- Local Operating Pane! LOP In shest metal hausing
for Installation in engine room, featuring the
foliowing functions/components:
- Interface to EGU, EMU, gearbox GCU, Ship's-
Side Monitoring System, and Remote Gontrol
- Automatic starl/stop and amergency stop
saquencing control
- LCD-display with selactor keyboard for sensor
data, and status display of sequential
turbocharging and eylinder cutout
- Alarm unit for individual visual alarm with oidput
for acoustic commaon alarm
- Combined control and display efements for
engine and gearbox
Ready for Operation/Local Control/
Engine Start/Stop/Emesgency Stop/
Gearbox Cluich Control/Engine Speed!
Lamp Test'Alsrm Acknowledgment)
Mumination Dim Contrad
-Set of connecting cables (10 m, plug connectors
at both ends) for electronic components
- Flashing light and homn for engine room alarm

Factory acceptance testing

Paint finish "white aluminium®,
single-component vamish, single color (RAL 5008)

Instailation, operation and maintenance instructions

Mass dry/wet: 3000/3280 kg



B "Additional and Alternative Equipment

BA1

B2

B.3

B.4

B.5

B.6
B

B.10

; 16V 2000 M90 Scope of Supply (Standard Quotation) 7

ENGINE ACCESSORIES
Set of moldad tubing for raw water inlet/autlet

Alternative to [tem AS

2 bellows with flange to be connected to two on-
engine axhaust connections

(horlzontal discharga)

Lateral, not clutchable engine Auw:, FTO
SAE B-B (max. 316 Nm)

Bilge pump, mach. clutchabie,

flow rate approx. 10 m3/h at 1500 rpm engine
spesd

{1x per-ship)

Resilient engine mount at main PTO end
{for V-Drivefiree standing gearbox)

Coolant pmhaaﬂn‘n {Upon reguast)
Cylinder-head covers, chrome-plated

Engine‘gearbox standard intarface

(anly if *Remote Control' andfor *Ship's-Side
Monitoring System” is not supplied by MTU)
(Electronic data processing unit in terminal box
for connection of customer-side systems to
PCS-5/MS |, incl. interface definition and
documen-

tation

B.20

B.21

B.22

B.25
B.2s
B27

B.:21

MARINE GEARBOX

Flange-mountad maring reverse-reduction Qearbox;
ZF, BW 255P (PTO axial, vertically off-set);
slectrically operated; hydraulic ciutches and pro-
peller thrust bearing; resilient coupling batwesn en-
gina and gearbox; rasilient gearbox mount, on-
gearbox sensors; electron. gearbox control unit
GCU for data pracessing, in shest-metal housing
for separate installation in engine room; system
cable (10 m, plug connectors at both ends) far GCU
and LOP connection

a-l=151
b -1=2030
¢ -1=2.462

Flange-mounted marine reverse-reduction gearbox;
ZF, BW 255AP (FTO 10" Inclined, vartically off-sat):
slactrically oparated; hydraulic cluiches and pro-
peller thrust bearing; resilient coupling betwsen sn-
gine and gearbox; resilient gearbox mount, on-
gearbox sensors; electron. gearbox control unit
GCU for data processing, in sheet-metal housing
for separate installation in engine room; system
cable (10 m, plug conneciors at both ends) for GCU
and LOP connection

a-i=1574
b -i=2.029
c--1=2536
V-Drive ZF reverse-reduction

Model BW 255VP (output flange 10° inclined);
electrically operated; hydraulic clutches and pro-
peller thrust bearing; resitient coupling and uni:
varsal shaft batween engine and gearbox; rigid
gearbox mount; on-gearbox sensors; electron,
gearbax control unit GCU for data processing, in
sheet-metal housing for separate installation in
engine room; system cable (10 m, plug connectors
at both ends) for GCL and LOP connegtion

a-i=1574

b-i=2029

Frea standing gearbox (upon request)

Tralling valve for ZF gearbox

Propaller shaft flange for ZF gearbox

FTO on ZF gearbox

tfor hydraulic pump, without pump, nat clutchahla)

a - size BAE A (max. 60 Nm)
b - size SAE B (max. 80 Nm)



"

B Additional and Alternative Equipment
Cont'd: MARINE GEARBOX

B29  PTOon ZF gearbox
ffor hydraulic pump, without pumg, not clutchable;
retrofitting not possible after placing of order)
a - gize SAE B-B (max, 340 Nm)
b -size SAEC  (max. 650 Nm)
& - siza SAE C-C (max. 650 Nmj)

{a, b, & not possible with BW 255VP)
B30 PTO on ZF gearbox

{cylindrical shaft with key, not chitchable,
max, 1000 Nm)

B.40

' 418V 2000 M90 Scope of Supply (Standard Quotation)

REMOTE CONTROL

Electronic engine and gearbox remote cortrol
ACS-5 FPP (for fixed pitch propeller plant),

for the first control stand (ciosad)

consisting of:

microprocessor-controlled remate contral sysiem
with GAN data bus/interface technology.

Engina speed and gearbox coupling control via
control lever. Operating panel with command
transfer selection, option “single lever control” for
multiple shaft systems and LCD-dispiay for
operation status and program infarmation

- for twin-engine plant

- far three-enging pant

Possible Addition to ltem B.40

Electronic englne and gearbox remote control
for each edditional control stand (closed or open)
{scope analogous to B.40)

b -for twin-engine plamt

- for three-engine plant

Possible Addition to ltem B.40

Electranic engine and gearbox remote Sonirol
for 2 wing conirol stands (closed or apan)
(seape 2« analogous to B.41)

b - for twin-engina plam
¢ - for three-angine plant

B.43

Bad

B8.45

Fossible Addition to ltem 8,40

Portahle remote confrol unit for auxifiary contrel
stand

Portable manual contral unll for docking maneu-
vers from an open control stand incl. connection
box and cable

{far twin-engine plant)

Possible Addition to lem B.43
Additional connection box for manual contral unit
{max, 2 addiional connections)

Possible Addition to ltem B.40
Trolling mode for dead-slow propulsion
tonly in conjunction with B.26)

b - for twin-engine plant

c

- for thres-angine plant

* gnly in conjunclion with |tem B.40

B.41 + B.42 max. 5 slave control stands possible



B50

B.52*

16V 2000 M90 Scope of Supply (Standard Quotation)

Additional and Alternative Equipment
SHIP'S-SIDE MONITORING SYSTEM

Engine and gearbox instrumentation for the first

cantrol stand (closed),

consisting of:

microprocessor-controlled pansk-type monttoring

system MCS-5, type 1, with integrated CAN bus

interface for prapulsion plant management
system PCS-5/MS (I, incl. dimmer contral, ready
for eonnaction in console-fitting enclosure, with
thi following components;

- LCD display unit with selector key-board for
guasi-analog and digital display of sensor data
from CAN bus, such as:

Speed [ Fuel Injection | Temperatures |
Pressuras

= Alarm unit with visual individual atarms for
various angine and gearbox measuring points,
incl, raset kays, lamp test and alarm buzzer

- Control panel with Engine Start, Stop, Emer-
gency Stop and Override buttons; dispiays for
Ready for Cperation and Local Control

< lluminated analog engine speed display

- for twin-engine plant

- for three-engine plant

Possible Addition to Item B,50

Engire and gearbox Instrumentation for the first
slave control stand (closed or open),

consisting of:

- Contral panel with integrated CAN bus interface.

incl. dimmer control, ready for connection in
console-fitting enclosure, with controd units for
Engine Start, Stop, Emergency Stop and Over-
ride, displays for Ready for Operation, Local
Caontrol as well as visual common alarm incl.
rasel keys and lamp test

« Horn for acoustic alam

- lluiminated analog engine spead display

b - for twin-engine plant
¢ - for three-engine plant

B.54*

B.56"

Possible Addition to tem B.52

Engine and gearbax instrumantation for each

additional slave control stand (closed or open).

consisting of:

- Control panel with integrated CAN bus inter-
faca, Incl. dimmer control, ready for connection
in conscle-fitting enclosure, with cantral units
for Engine Start, Stop, Emergency Stop and
Cwverride, displays for Ready for Operation,
Local Controd as well as visual common alarm
Ingl, reset keys and lamp test

- Horn for acoustic alarm

- lluminated analog engine speed display

- for twin-engine plant

- for three-angine plant

Posslble Addition 1o tem B.50

Engine and gearbox instrumentation for 2 wing

comrol stands (closed or opean),

gach wing stand consisting of:

- Control panet with infegrated CAN bus inter-
face, Incl. dimmer control, ready for connection
in console-fiting enclosure, with control units
for Engine Star, Stop, Emergency Stop and
Cverride, displays for Ready for Operation,
Local Control

- Horn for acoustic alarm

= [Huminated analog angine speed display

- for twin-engine plant

- for three-engine plant

* pnly in conjunction with B.50
B.52 + B.54 + B.56 max. 5 slave control stands
possible

Mate:
SHIP'S-SIDE MONITORING SYSTEM

Monitoring Systam (MOS-5, type 2) with graphic
control stations (active process visualization via
color monitoss) for monitaring of propulsion plants
and additional measuring points and control
functions in gensral ship's araa

- Upon request
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B.70

B

B2

B.80

B.80

16V 2000 MS0 Scope of Supply (Standard Quotation)

&
L]

Additional and Alternative Equipment
PAINTWORK

Altarnative to [tem A.14

Faint finish “grey silver”,
single-companent vamish, sinaks calor
(RAL 7001)

Paint finish “signal whita”,
single-component varnish, single colar
(RAL 9003)

Paint finish "gald metallic”,
single-component vamish, metallic-effect paint,
single colar (RAL 462)

SPARE PARTS

Shipboard sparg pars kit

To manufacturar's recommendation, for engine,
gearbox, monitoring systam and ramaote control
- small kit -

(1 = per ship)

TOOLS

Shipboard toal kit

To manufacturer’s recommendation, for engine,
gearbox, monitaring system and remaote control
- small kit -

(1% par ship)

MTW Motoren- und Turisnan-Union Fredrichshafen GmbH

D-BE040 Frisdnc:hahslen E-iu'mqn'.l

Phona a4 541 90 2381

Talefax ++43 7541 30 2845

E-Mail: havssmanni@mbi-fsdnchshaian.oom

FRIEDRICHSHAFEN remat. wana i rdcaneen com

Bulsect 1o modificatans in the menest of echnksl proghess
WTT O7 245 (6B 1E) 287 Printed in Glﬂ'msl'ry o710

16V 2000ME0-2787TE



