NOx Reduction for Marine Diesel
and Heavy Fuel Oil Engine
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SINOX - Solution of the Diesel Dilemma
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Emissions and there Effect on the Environment

Originators NOx CO, SOx
Greenhouse Effect X

Ozone X

Acid Rain X X

Linked up with

Fuel Combustion X X X
Incinerators X X
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SINOx® - Competence of Applications
from Power Plants to Heavy Duty Vehicles
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Selective Catalytic Reduction (SCR)

Catalyst

ANO+4NHs+02 = * 4N2+6H20
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|;| External diffusion of
NH;to catalyst surface

Internal diffusion of NH5
into the catalyst pore

NH;adsorption on the
active centers

NO diffusion from gas
phase to adsorbed NH;

Reactionof NO and NH;
toN,and H,0

Desorption from N,and
H,0O from catalyst surface

Catalyst Diffusion of N, and H,O
into the gas phase
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SINOx Exhaust Gas Cleaning Systems
Principle of the Urea-SCR Technology
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To keep our garantee the following va(oesximatoncentrations of catalyst poisamthe
exhaust ggsmust be strictly respected

Alkalimetals max 5 mg/m3wet
Alkaliearth metals max 1 mg/niwet
Hydrochloric acjathlorides max 100 mg/niwet
Hydrofluoric acidluorides max 1 mg/niwet
P,Os, organic phosphorus max 0,005 mg/niwet

compound As, Ascompounds
Storganics Sthalides

Pb+ Zn max 0,1 mg/niwet

Hg+Cd max 0,1 mg/niwet
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Ureais acommodity product
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SINOx Honeycombs in Module
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IMO-NOx Emission Limits
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SINOx Highlights
Reduction of NOx, CO, HC, Soot and Sound
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SINOx SCR Figures Marine

Performance

Operation

Installation

Consumables

Cost for SINOx

NOx Reduction
HC/C@Reduction
Soot Reduction
Noise Reduction

Temperatur&pan
Fuel

Weight

Volume

Urea Solutior§40%)
Catalyst LifesSpan

InvestmenCost
OperationCost
NOx Cost

90 - 99 %atMCR
80 - 90 %atMCR
30 - 40 %atMCR
30 - 35IB(A)

250-530C
MDO/HFO
Silencer+30 - 60 %
Silencer+/- 20 %

15 - 20 I/h (per MW)
10,000 - 40,000 h

40 - 70 USD/kW
3 -4 USMWh
0.35 USD/kiyOx
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SINOx Weight Comparison for Different Applications
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Exhaust gas flow 31,830bsh
temperature 806°F

NOxreduction < 1.5 Ghphr o
urea consumption 10galh
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(@lll given data are typical per line)
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urea consumption main engine®5galh
aux enginesl galh
catalysts main engineSW 40
aux enginesSW 35
back pressure main engines.8 in W.Q§
? : aux engines2.1 in W.C.
Diesel / MDO

exhaust gas flowmain engi
auxenginesad)

temperature main engine®78°F
auxengines843°F

NOxreduction < 1.5 ghphr

(all given data are typicalper line)
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exhaust gas flow main engine€ix54,380bs/h urea consumption main engine®5.6galh
aux. Engines3x3,180bs/h aux. engineslgalh
temperature main engine$37°F catalysts main engineSW 30
aux. engines/48°F aux. enginessW 30
NOx+eduction < 1.5 ghphr back pressure main engine.3 in W.C.
aux. engine.1 in W.C.
(allgiven data are typicalerline) fuet main enginesHFO

aux. enginesviDO
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exhaust gas flow main engine2x67,50tbsh  urea consumptionmain engineﬁZ.Sgth
aux engines3x8,500bs/h aux engines2.1galh
temperature main engine$44°F catalysts main engineSW 30
aux engines806°F aux enginesSW. 30
NOxreduction < 1.5 géhphr back pressure  3.9in W.C.
fuel main engine$iFO
(all given data are typical per ling) aux enginesMDO
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exhaust gas flow main enginegx68,80tbgh
aux engines2x37,600bsh
temperature main engine$08°F
aux engines581°F
NOxeduction < 1.5 géhphr

(all given data are typical perline)

'engineisggalh
enginesl4galh
ain engineSW 35
2°aux enginesSW 35
Ssure=““main engine$.5 in W.C
aux engines5.9 in W.C.
main engine$iFO
aux enginesMDO
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exhaust gas flow main engine#ix24,131bs/h urea consumption main engineg,
1.auxengines2x10,610bs/h 1.aux
2.auxengines2x3,713s/h 2.aux

temperature main engine$08°F "‘.‘. e 3 catalysts main enginesSW 5

1.auxengines635°F aux. enginesSW 55
ol 2.auxengines878°F back pressure main engine$,6 in W.C.
NOx+eduction < 1.5 g/bhpr aux. engines,6 in W.C.
GO
' (allgiven data are typicglerline)
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Summary

" Installation of SINOx represents solution to Diesel
Dilemma

' Guarantees to reach the emission limits fixed by
environmental authorities - reduced harbour fees

[ SINOX’s versatility: reduces NOx, hydrocarbons, soot
and has a sound attenuation effect

[ Installed SINOx systems are able to reduce NOx by
approx. 3,5t/h

[ Profitable investment into the future
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