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Engine

The Bergen B33:45 diesel engine

General description

The new Bergen B33:45 engine from Rolls-Royce carries forward the
Bergen range of diesel and gas engines, offering 600 kW per cylinder
in a compact engine design. The new engine range offers industry-
leading fuel consumption and emission figures, for mechanical
propulsion and electrical generation.

Its design was developed after consultation with a broad range of
operators to establish what qualities they prize in an engine. The
clear answer was life-cycle costs.

The designers focused on five main areas
— achieving the lowest fuel consumption and emissions
— highest power per cylinder in this engine class

— increased power within the same footprint, and potential for
fewer cylinders with lower weight and cost

— acompact modular design and a base engine suitable for liquid
or gas fuel

— dynamic and extended service intervals

Bergen B33:45 has a bore of 330 mm and a stroke of 450 mm, and
runs at 450-750 rpm as a marine propulsion engine on propeller
law or 720/750 rpm for 60/50 Hz generator set drive. In-line engines
are the first to be produced, with 6, 7, 8 and 9 cylinders spanning a
power range from 3,600 kW to 5,400 kW. Vee engines and gas engines
sharing many of the design features will follow.
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The prototype B33:45 on testbed in Bergen.

Industry-leading fuel consumption and reduced emissions

Specific fuel oil consumption is 175 g/kWh at 85% MCR and

177 g/kWh at full load. These engines are economical down to very
low loads, without visible smoke and comply with IMO Tier Il and
Tier lll rules.

IMO Tier Ill NOx emission requirements are achieved with Selective
Catalytic Reduction (SCR) technology. The system uses urea to

Piston speed: 1.25m/s

Great effort has been made
to enhance maintenance
friendliness and to make the
engine easy to keep clean.

Specific LO cons: 0.5 g/kWh

Main particulars - Bergen B33:45

450 - 750 rpm for propulsion engines

Fuel (ISO 8217):  MGO, MDO, and HFO
SFOC (ISO 3046): 177 g/kWh at 100% load
175 g/kWh at 85% load

convert the NOx into nitrogen and water vapour. An SCR system was
part of the development programme and NOx levels within IMO
levels have been successfully validated running from 10 - 100%
load. The control unit is integrated into the engine controller and
compact SCR units will come in various sizes to match the engine
power selected.

Typical applications:

Bore: 330 mm + Anchor-handlers and
Stroke: 450 mm tug supply vessels
Speed: 720 or 750 rpm for generator sets + Subsea construction vessels

« Drill ships

Power/cyl: Marine: 600 kW for both 720 and 750 rpm + Semi-submersibles
Land: 540 kW for 750 rpm - Seismic survey vessels

Variants: Marine: L6, L7, L8, L9 « Accommodation units
V12 (potentially V10 and V14) + Heavy lift ships
Land: V16 and V20 « RoPax ferries

BMEP: 26 bar for 720 rpm, 25 bar for 750 rpm - Cruise vessels

« Cargo ships
- Fishing vessels



Engine

Advanced engine technology

Compact and modularised design

Throughout the B33:45 a modular design approach has been
employed, giving an engine that is rational to produce, resulting
in a competive cost per kilowatt and straightforward overhauling.

The crankcase is designed to incorporate air and oil galleries to
minimise the number of external pipes with increased stiffness

of the engine block. The design ensures very low levels of vibration.

The crankcase carries the fully balanced crankshaft which has
bolt-on balance weights and is dimensioned so that full power

can be taken from either end up to and including the V12 version.

Complete cylinder units, comprising the head, liner, piston and
upper conrod can be withdrawn for overhaul in one unit.
A three-piece conrod allows a piston to be drawn without

disturbing the big end bearing. Advanced design methods allow
material to be used efficiently without excessive weight.

CFD and inputs from world-leading Rolls-Royce Power Systems
R&D, which pools Bergen and MTU knowledge enabled fuel and
emissions targets to already be met early in prototype running.
The strengthened gear driven camshaft is made up from individual
cylinder sections for ease of replacement. Variable valve timing
gives optimum response to load changes with reduced visible
smoke even at low loads.

A Pump Line Nozzle fuel system handles MGO, MDO and

HFO with 1,800 bar injection pressure in an arrangement that
minimises the number of connections and prevents pollution of
fuel oil into the lube oil system.

100% power can be taken off either end of the crankshaft (up to and including V12 versions).

Turbocharging is based on the multipulse system, with exhaust
pipes enclosed in an insulated box to reduce heat transfer to

the engine room, and two stage charge air cooling. The engine
control system is developed in-house. It monitors and controls all
key engine functions and exhaust aftertreatment.

Dynamic service intervals

B33:45 engines are designed for 25,000 hrs between major
maintenance when operating within a defined load window. Using
health monitoring can enable engine overhaul intervals to be
aligned with vessels’ re-classification. When overhauls are finally

needed, owners can benefit from the Bergen worldwide exchange
pool system which offers cylinder heads, injection components
and other parts by exchange and later return, with warranty.

1. Flexible engine mounting with no need of welding during
installation.

2. Front end pump module for easy and standardised installation.

Easy installation

Pipes are well supported by a steel frame connected to the front end
module and sump. Pipework incorporates Class compliant
compensators. Pipes are aligned for reduced complexity and speed
of installation and give an extended lifetime for bellows and
compensators.

Standard brackets are provided for rigid or flexible engine
mounting, involving no welding.

Turbocharger exhaust outlet and air inlet connections can be rotated
in 15 degree steps to simplify duct installation and add flexibility
to routing.
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Principal dimensions

Generator set
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Principal dimensions:
All dimensions in millimetres
Engine type A B C D E F G H Weight dry gen set
B33:45L6A 3891 4535 9385 2377 4012 1440 2138 1470 62900 kg
B33:45L7A 3891 5055 9905 2377 4012 1440 2138 1470 73400 kg
B33:45L8A 3941 5575 10475 2486 4159 1440 2138 1470 82500 kg
B33:45L9A 3941 6095 10995 2486 4159 1440 2138 1470 92800 kg
Dimensions given apply for resiliently mounted engines.
Overall length will determine the choice of alternator.
Propulsion engine
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Principal dimensions:
All dimensions in millimetres
Engine type A B C D E F G Weight dry engine
B33:45L6 4535 5622 3892 2227 1354 2138 1350 40210 kg
B33:45L7 5055 6142 3892 2227 1354 2138 1350 46910 kg
B33:45L8 5575 6682 4039 2320 1354 2138 1350 53610 kg
B33:45L9 6095 7182 4039 2320 1354 2138 1350 60310 kg

Weight (dry) excludes flywheel and transport foundation.
Dimensions given apply for resiliently mounted engines.
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