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EffShip 

Project conclusions and visions for the future 

Bengt Ramne 

ScandiNAOS AB 
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EffShip 

Zero emission 

Is not a technical problem 
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EffShip 

Reduce emission by reduce fuel consumption 
Nothing beats reduced speed!! 
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Panamax Design draft 12,5 m

Panamax Ballast draft

Roro - Cassette draft 8.2 m

Roro - Trailer draft 6.9 m

Panamax 
Speed reduction 15.5 - 12 knots 
reduces consumption  
from 50 to 22 tons per day 

Roro 
Speed reduction  
19 - 16 knots 
reduces consumption  
from 47 to 27 tons per day 

Roro 
Speed reduction  
22 - 19 knots 
reduces consumption 
from 83 to 47 tons  
per day 
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EffShip 

How slow can we go? 

Fuel cost ϵ500/ton 

Fuel cost ϵ1000/ton 
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EffShip 

What else than speed reduction can we do to reduce 
consumption? 

ÅTraditional hull and propulsion optimization 

 

ÅTraditional engine optimization 

 

ÅEnergy recovery/ energy transformation 

 

ÅUtilization of the free energy 
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EffShip 

How much energy can be recovered? 

Shaftpower output 
49.3%
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EffShip 

Value of ŀ έfreeέ ƪ² electricity 
Short sea roro 6 600 sailing hours per year 
HFO operation ϵ 2 000/kW   (ϵ 0.11/kWh) 

MGO operation ϵ 3 000/kW   ( ϵ0.18/kWh) 

Panamax 6 200 sailing hours per year 
HFO operation ϵ 1 800/kW   (ϵ 0.11/kWh) 

MGO operation ϵ 2 800/kW   (ϵ 0.18/kWh) 
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EffShip 

The value of "free" power from recovered heat 
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EffShip 

The value of "free" power from recovered heat 
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EffShip 

The cost to get "free" power from recovered heat 

Å The first kW is the cheapest and most cost efficient to recover 

Å The question is not if energy should be recovered, the question is how much 

ϵ 0 

ϵ 500 000 

ϵ 1 000 000 

ϵ 1 500 000 

ϵ 2 000 000 

ϵ 2 500 000 

ϵ 3 000 000 

ϵ 3 500 000 

0 200 400 600 800 1000 1200

V
a

lu
e

/c
o

st
 [ϵ

] 

Recovered "free" power [kW] 



  F
in

a
l S

e
m

in
a

r,
 G

o
th

e
n

b
u
rg

, 
M

a
rc

h
 2

1
, 

2
0

1
3

 

EffShip 

The cost to get "free" power from recovered heat 

Å The first kW is the cheapest and most cost efficient to recover 

Å The question is not if energy should be recovered, the question is how much 
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EffShip 

The cost to get "free" power from recovered heat 

Å The first kW is the cheapest and most cost efficient to recover 

Å The question is not if energy should be recovered, the question is how much 
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EffShip 

The cost to get "free" power from recovered heat 

Å The first kW is the cheapest and most cost efficient to recover 

Å The question is not if energy should be recovered, the question is how much 
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EffShip 

The cost to get "free" power from recovered heat 

Å The first kW is the cheapest and most cost efficient to recover 

Å The question is not if energy should be recovered, the question is how much 
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EffShip 

LO cool 

LO cool 

Ai rcooling HT out 

Jacket cooling out 

EGB 

Jacket cooling in 

Turbine Generator 

Condenser 

Air cooling HT in 

Air cooling LT out 

Air cooling LT in 

Turbine Generator 

Condenser 

Evaporator 

Lube oil 

Central cooler 

ORC 2 

500-1000 kW 

250-500 kW 

LO 
COOLER 

Air intake 

Compressed 
air 

Compressed 
and cooled air 

Energy recovery and transformation 



  F
in

a
l S

e
m

in
a

r,
 G

o
th

e
n

b
u
rg

, 
M

a
rc

h
 2

1
, 

2
0

1
3

 

EffShip 

Equipment Weight Size Recovered /transformed 

energy  

Investment incl.  Break even at 75% 

NMCR 

Four stroke Main Engines 2 x 10 MW 

Exhaust gas boiler, EGB 30 ton Å 5m h=6m 4 000 kW ϵ 750 000 

Steam turbine 10 ton  3 x 3 x 2 m 600 kW ϵ 450 000 10 000 h 

Modified cooling system 3000 kW ϵ 100 000 

ORC turbine 20 ton  3 x 3 x 2 m 350 kW ϵ 600 000 10 000 h 
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EffShip 

What else than speed reduction can we do to reduce 
consumption? 

ÅTraditional hull and propulsion optimization 

 

ÅTraditional engine optimization 

 

ÅEnergy recovery/ energy transformation 

 

ÅUtilization of the free energy 



  F
in

a
l S

e
m

in
a

r,
 G

o
th

e
n

b
u
rg

, 
M

a
rc

h
 2

1
, 

2
0

1
3

 

EffShip 

EffShip Panamax with rotors and sails 

Rotor projected area 530 m2 

Sail projected area 3550 m2 

Kite area 640 m2 
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EffShip 
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Reduction of propulsion power for a Panamax tanker  
for different sail alternatives 

Ship speed 12 knots, wind speed 9 m/s 

As built

Rotors (4 rotors d=4.7 m h= 28 m)

Rotors if not folded

EffSail telescopic and foldable (total sail area 3500m2)

Kite 640 m2
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EffShip 

Shipping route Rotterdam Caracass 

saving 

all year/winter % 

ship speed (kn) sail rotor kite 

12 21/24 15/17 9/10 

14 17/20 13/15 6/7 

16 12/14 9/10 
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EffShip 

Motor sailing Panamax tanker  
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EffShip 

Motor sailing Panamax tanker  
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EffShip 

Equipment Weight (additional) Size Power reduction 

Vs = 14 knots Vw = 8 m/s 

Investment Propulsion energy 

cost (MGO) 

Break even 

after 

EffSail 150 tons 3500 m2 1400 kW ϵ 1 500 000 180 ϵ/MWh 6000 h 
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EffShip 

Emissions reduced by 

ÅReduced fuel consumption by 

ïSpeed reduction 

ïEnergy recovery/ energy transformation 

ïUtilization of the free energy 

Χōǳǘ ǎǘƛƭƭ ƴƻǘ ȊŜǊƻ ŜƳƛǎǎƛƻƴ 

Further reduction by 

ïExhaust gas cleaning 
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EffShip 

Exhaust Gas Cleaning  

NOx -EGR 

NOx - SCR 
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EffShip 

Exhaust Gas Cleaning  

ÅSOx 

ïScrubbers 
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EffShip 

Å Scrubber 
Å Piping system 
Å Sea water pump 
Å Separator 
Å Sludge tank 
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EffShip 

Å Scrubber 
Å Piping system 
Å Sea water pump 
Å Separator 
Å Sludge tank 

Å Reagent tank 
Å Dosing unit 
Å Bleed of holding tank 
Å Effluent holding tank 
Å Srubbing water pump 
Å Srubbing water cooler 
Å Fresh water tank 

 

 

Equipment Weight Size Power 

consumption 

Consumable 

(50% NaOH) 

Operational 

cost 

Fuel cost saving 

Diff MGO, HFO 

Investment 

New building** 

Break even after at 75% 

NMCR 

Hybrid 

scrubber 

14 ton dry 

27 ton w water 

Scrubber tower: 

Å 4.2m h=10m 

200 kW 

(Appr 1%) 

13 l/MWh* 

20 kg/MWh* 

10 ϵ/MWh*  50 ϵ/MWh*  ϵ 4 000 000 100 000 MWh**  6 700 h 
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EffShip 


