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Aim and Partners

Aim: Developing a prototype of mobile device for destruction of oil and-bipe leakages
in ports of the Baltic Sea

Partners

0 Institute of FluidFlow Machinery (IMR) PP 12 WP6Leader

O Leibniz Institute for Plasma Science and Technology ¢INP}
O Lappeenranta University of Technology, ASTRal {-PFP%

0 West Pomeranian University of Technology (T¢ P13
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Concept

Device made of modules

Atmospheric air Power supply module
feeding Outlet
" |- corona DBD Ozonator
- or spark section (?)
- or DBD with
- or microwave catalyst
plasma section A
Sea water level Evaporization of Oxidation of Oxidation
with oil spot ,heavy” VOCs — 1st of VOCs —
hydrocarbons stage 2nd stage
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Discharge igniter :
Power supply module ' :
Gas feeding Outlet
. microwave DBD Ozonator . :

plasma section section (?) ’ :

. Nitrogen :

with —_—
ey . |
. (-

catalyst

Nitrogen
PRt

PlasTEP

Inner copper Wave;uide

cylindrical electrode

(9" 12, ¢™ 20)

Microwave plasma module .z

Plasma

Quartz cylinder
(9" 26, ¢™ 30)

Gas outlet

Plasma for oil destruction
0 First, withprofessional 2.45 GHz source (up to 5 kW) and nitrogen as a working gas

0 Then, with magnetron from Bhouse microwave kitchenette (also 2.45 GHz) but lower
power (up to 1 kW) :
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Power supply module
Gas feeding | Outlet
DBD Ozonator :

microwave : :
plasma section section (?) : :
with i PlasTEP :

catalyst

Microwave plasma module

Oil-water separator and floating platform

0 Drum with an oleophilic metal foil

C )@ )i )

plasma Outlet
~_4 207 DBD . Pump
? Hood Oibwater [ ~ |
Olwater o (| 24sche ~ Battery pack
Oil film
vvvvvvvvvvvvvvv T
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Power supply module
Gas feeding Outlet
icrowave

PlasTEP

far o
| |

Microwave plasma module

Kerosene (undecane) as oil simulator and nitrogen as the working gas (10
dm3/min)

Immediate evaporation of kerosene with partial oxidation

Exhaust gas composition:
oxygen: ca. 13%
nitrogen: ca. 87%
water vapour: ca. 1.5%
kerosene: ca. 200 ppm
CO - ca. 200 ppm
CO, - ca. 1000 ppm
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Power supply module

Gas feeding Outlet
[ ——— N F—————» :
microwave DBD :

Ozonator
plasma section section (?) :
with : PlasTEP
catalyst :

DBD plasma module

Dielectric barrier discharge

¢

Adjustment of metal fence and isolator boards; altogether 25 packets

O«

Metal fence alternately on high-voltage resp. grounded
Size of electrodes: 130 x 100 x 140 mm

O«

side view

+—— dielectric
+—— electrode

top view
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DBD plasma module

Proof of principle in laboratory

0

0

Power supply module
Gas feeding Outlet
- : '

—>
microwave DBD Ozonator

plasma section section (?) :
with : PlasTEP

catalyst : .

: : : Exhaust
Mixture simulating exhausts Stack reactor
from microwave plasmamodule 1 é 100 /s\ ‘
Additional filtering | 4 — S - Y —
: : = |
(active carbon, zeolite etc.) \=/—/ LA
High voltage
FTIR
FID
Gases Undecane-
Bubbler
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plasma section

PlasTEP

Gas feeding Outlet “
B — . —'. 3
ic e DBD :

Power supply module
Preliminary assumptions:

Average demand for power;P=100W
Maximum power = 10*P=1kW
Uptime:10h

EnergylkWh

Example:
Solar Cell100W, 1000x800x35mm (0,8
17V, 6A

- Energy production estimation: A
CNEZINHPOGAYUSNDXNZIHTOAdZYYSND

+Reduce the battery size and cost
-Additional Cost: 406

.
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Initial assumptions: w4

- Moc wyjsciowa panelu KW PlasTEP
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Miesigc

Stan naladowania baterii (SOC)

181

Godzina dnia
N
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Energy sources and storage: 2 high power 6
Oddysey batteries ~ *'esTee

our idea; (leadacid) —:

8 X
CGR18650CG/4 St
S4pP

8 x 350PLN =
700 Eur

«®2, 3 or 4 year full warranty
o2 year military design
uDrycell sealed technology
«B60% more cranking power

155W SOlaI' uDeep cycle design

pane| «Mount in any position any place
oBrass terminals, nenorrosive
uSteel jacket for severe use
w2 x PC225Q 2 x 475 Eur
wabout an hour of operation
w2 x 39 kg

......................................................................................................................................................................................................
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Final concept including microwave plasma @
source. . PlasTEP

Marine
lead-acid
battery

ODYSSEm
24V 120Ah

Solar panel

RICOH
155W
35V 4A

Control &
protection

Max. 20A Max. 20A

High-power

BATTERY

;ﬂ: microwave
Li-lon_U (State Of Charge) 30V 35Ah SYSTEM reactor

8x
R18650CG/
454p
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Power supply module

Gas feeding | Outlet
—P] X EE—— :
microwave DBD Ozonator :

plasma section section (?)

with . PlasTEP

catalyst : .

Power supply module

Sunlight charger, energy managment unit
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o R T |
~ | 1 | 1
& g g i
5 4 2. & i
Fm=————— a | V: > .—.‘: Q,
| | = o 3 3!
11 YY" é TTT é 51
LT

i | Tt Lo [ T2 sysTEM ¢
PU o c2 2|
155 I I MAX 28A ’_— i
L Li-Ion [~~~

30V

35Ah
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