Industry – 2 MWe Gas Engine

YAVER Infrastructure & Services GmbH

A world of experience available
from one source
Since the first engine developments three centuries ago, the endeavours of countless engineers have led
to today‘s high efficiency, electronically controlled diesels. What if that span of experience was available
from one source?
Founded in 2004, YAVER Technomot Ltd. has grown rapidly by focussing on its core expertise, large engines, and establishing partnerships of trust across the globe. YAVER Technomot‘s team brings together
three hundred combined years of experience that has shaped some of the finest international engines.
Its latest 16 cylinder heavy duty gas engine is the pinnacle of today‘s engine development, convincing with
both performance and environmental compatibility.
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A Rock-Solid Investment

Since the origins of the Industrial Revolution, humankind
has shown an unquenchable thirst for energy. With a rapidly-expanding global population and developing countries aspiring to westernised lifestyles, that demand has
never been greater.
That presents an enormous opportunity, and concomitant
challenge, to Industry. YAVER Technomot has established
the most cost-effective strategy to meet the stringent exhaust emissions levels legislated and planned up to year
2020 with class-leading fuel consumption. The methodologies deployed will be used for new engine design of any
cylinder configuration and for the upgrade of current engines to meet emissions requirements.

With power comes responsibility
Everybody knows that fossil fuels will not last forever, and
that burning them too quickly is having a negative effect on
the world. Renewables have an important part to play but
are not the all-embracing solution. There is a gap to the
world‘s future energy supply that only fossil fuels can fill.
And a gap represents an opportunity to the shrewd investor.
It is well known that burning natural gas is far cleaner than
diesel oil or coal. But fewer people are aware that a reciprocating engine is significantly more efficient than a turbine, delivering around 20% more usable energy for the
same input of gas.

The company has studied the market intensively and found
the greatest demand in the 1.5 to 3 MWe power range. This
size is large enough to make a substantial contribution to
base-load demand power generation, but is compact
enough to generate quick commercial returns with low installation costs and rapid delivery of on-stream energy.
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The Engine

The Engine

YAVER Technomot has developed a heavy duty gas engine
that has the potential to become a game-changer. Components from blue-chip suppliers are putting quality at the
engine‘s heart for best performance.
The crankcase is a high- strength spheroidal graphite iron
casting for maximum stiffness and reliability. It has underslung bearings and generous inspection doors for improved serviceability.

The crankshaft is forged from ultra-clean, high-strength
steel, machined all over for best balance and surface finish. It is equipped with an innovative thrust location for
inspection and service without having to disturb a main
bearing. The shaft has been designed to Classification Society rules, with reground allowance, using YAVER Technomot’s proprietary analysis software.

A winning specification
Cylinders

16

Vee-angle

45°

Swept volume

83 litres

Speed, 50 Hz

1500 RPM

Speed, 60 Hz

1800 RPM

Power

2 MWe

BMEP

20 bar

Efficiency

> 44% ISO

Emissions

TA luft

Height

2.5 m

Width

1.5 m

Length

3.6 m

Engine mass

9.5 t
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The Engine

It‘s got what it takes

No pressurised gas feed needed

The cylinder head has four valves fed by separate ports in a
cross-flow configuration for optimum gas exchange. The
head has an integral water transfer gallery for simplicity
and reliability. In the centre is a multi- source spark plug
optimised with Computational Fluid Dynamics.

The engine is equipped with two high-efficiency radial turbochargers optimised with Technoperf™ software for best
fuel economy and lowest emissions. Performance is governed on throttle and waste-gate acting in harmony for the
best controllability in a range of operating conditions.

The two-piece, horizontal-split connecting rod is constructed from a single high-strength steel forging and machined
all over for best balance and reliability. The piston has a
friction-welded steel construction for optimal strength and
reliability and is cooled with an innovative integral oil jet to
guarantee alignment.

The gas induction system is of the carburetted, low-pressure type with the gas inlet before the turbocharger for
best charge mixing. This means the engine does not need
a pressurised gas feed. A modular inlet manifold in the vee
incorporates an explosion relief valve for safety.

The engine has a centrally-mounted camshaft driven by a
compound gear for the most compact arrangement possible. The shaft separates into two halves for ease of assembly
and extraction. The gas exchange and valve stability have
been optimised using Technomot’s proprietary valve dynamics software.

8

Industry – 2 MWe Gas Engine

Cutting-Edge Analysis

Cutting-Edge Analysis

The YAVER Technomot team is equipped and trained with
the latest analysis tools. These include Ansys and Mechanica for structural analysis, Mathcad for calculations and
Star-CD for computational fluid dynamics.
As well as industry-standard tools, the YAVER Technomot
team has custom-developed a suite of specialised software
based on decades of experience. These help the optimisation of gas exchange, valve dynamics and torsional vibration.

Combustion modelling
To achieve class-leading efficiency, many patient hours of
analysing the gas-flow and combustion processes are needed to get the highest efficiency and lowest emissions. Our
analysis team is able to model the complete 4-stroke cycle
to accurately predict engine performance.
The analysis software performs billions of calculations to
predict the flows, pressures and temperatures within the
manifolds and combustion space.
The images below show the propagation of flame from the
spark plug.
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Single-Cylinder Research Engine

Even after exhaustive theoretical calculations, it is necessary to prove that the predicted performance is achieved in
practice. That’s why a single-cylinder research engine was
built – as an exemplar of cutting-edge internal combustion
engine technology.
YAVER Technomot‘s engineers have used this to verify performance over a wide range of operating conditions, with
the capability to vary the stroke, ignition timing and dozens
of other parameters. To ensure the performance is representative of multi-cylinder operation, the engineers have
taken steps such as fitting a triple exhaust manifold, simulating the pressure waves found in a larger engine.

Providing high flexibility
The research engine is adaptable for diesel, dual fuel and
gas ignition operation and features a high-pressure, electronically controlled fuel system and cooled exhaust gas
recirculation. The under-bed incorporates contra-rotating
primary and secondary balance weights driven from the
crankshaft.
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YAVER Infrastructure & Services GmbH
Freilagerstrasse 32
CH-8047 Zürich
Tel.:

+ 41 433361717

E-Mail:

info@yaver.ch
Internet: www.yaver.ch

This brochure only contains general, non-final information; the latter is based on the state of information at the time of
publication and may change without prior notice after the time of publication. The contents of this brochure do not in any
way represent an off er for conclusion of a contract.

