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The HERCULES (2004-2018) programme of 
R&D in large engine technologies

Prof. Nikolaos P. Kyrtatos,  

HERCULES Coordinator

Presentation to SMM2018

Hamburg, Germany,  6th September 2018
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HERCULES is developing new technologiesfor marine 
engines:

ÅIncrease engine 
reliability

ÅReduceemissions
ügaseous
üparticulate

ÅIncreaseengineefficiency
üReducefuel consumption
üReduceCO2 emissions
üReducelifecyclecost
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HERCULESMythology
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The HERCULES Programme Timeline
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The HERCULES Programme evolution

ÅHERCULES A
High-Efficiency Engine R&D on Combustion with 
Ultra Low Emissions for Ships

ÅHERCULES-B
Higher-efficiency Engine with Ultra-low Emissions 
for Ships

ÅHERCULES-C

Higher-efficiency, Reduced Emissions, 
Increased Reliability and Lifetime, Engines 
for Ships

ÅHERCULES-2

Fuel flexible, near-zero emissions,
adaptive performance marine engine
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I.P. HERCULES-A  ςConsortium

http://www.ip-hercules.com/article/english/2/index.htm
http://www.ip-hercules.com/article/english/2/index.htm
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H - A: Variable turbocharging

 

CIMAC 2007 Congress: Best paper award !

Two-stage turbocharged 4-stroke engine

http://www.ip-hercules.com/article/english/2/index.htm
http://www.ip-hercules.com/article/english/2/index.htm
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HERCULESTIMELINE

2002

Vision ÝR&D Project HERCULES ~100 MϵBudget, 10 years duration

2004 2005 2006 2007 2008 2009 2010 20112003

I.P. HERCULES(A)
33 MϵBudget 
43 months duration 
42 Partners HERCULES-B 

26 MϵBudget 
36 months
32 Partners

2012 2013 2014 2015

Phase II Phase I 

SCP7-GA-2008-217878

Higher-EfficiencyEnginewith
Ultra-LowEmissionsfor Ships

http://www.ip-hercules.com/article/english/2/index.htm
http://www.ip-hercules.com/article/english/2/index.htm
http://www.manbw.com/
http://www.manbw.com/
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Extreme Engine Extreme Engine

Combustion modelling
Combustion modelling and 

experimentation

Combustion visualization

Hot Engine

Multistage turbocharging

Emission Reduction: WIF, HAM, EGR, CGR

After-Treatment Systems, 
Sensors

Tribology

Engine Control systems

Combined Cycle

Intelligent Turbocharging

Extreme EGR, SCR, Scrubber

Tribology- Optimization

Advanced sensing and engine 
control

http://www.ip-hercules.com/article/english/2/index.htm
http://www.ip-hercules.com/article/english/2/index.htm


N
iko

la
o

s p
. K

yrta
to

s
H

E
R

C
U

L
E

S
 P

ro
g

ra
m

m
e

 
P

a
g

e
  10

Combustion process visualization development

Optical cylinder covers for 2-stroke
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Advanced intelligent turbocharger

PTI / PTO

T/C with variable turbine nozzle 
vanes

T/C with variable compressor inlet 
guide vanes
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Emission reduction  - Exhaust Gas Recirculation and After-treatment

High Pressure Boiler 
installed on 4T50ME-X 
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Towards HERCULES-C

2002

HERCULES-C
17 MϵBudget 
36 months duration 
22 Partners

Vision Ý R&D Project HERCULES ~100 MϵBudget, 10 years duration

2004 2005 2006 2007 2008 2009 2010 20112003

Phase III 

I.P. HERCULES(A)
33 MϵBudget 
43 months duration 
42 Partners HERCULES-B 

26 MϵBudget 
36 months duration 
32 Partners

2012 2013 2014 2015

Phase II Phase I 

http://www.ip-hercules.com/article/english/2/index.htm
http://www.ip-hercules.com/article/english/2/index.htm
http://www.manbw.com/
http://www.manbw.com/


N
iko

la
o

s p
. K

yrta
to

s
H

E
R

C
U

L
E

S
 P

ro
g

ra
m

m
e

 
P

a
g

e
  14

Objective # 1:Substantial reduction in fuel consumption (WPG1, WPG2, WPG4)

WP 3: Injection, Spray Formation and 
Combustion

Optical cylinder head 
with optical access and 

viewing range


