MARINE PROPULSION

Marine propulsion
from refuse-derived fuel

By Michael X. Cabibbo

ver the past twenty years, the per

capita production of municipal

solid waste has more than doubled
and in the same time frame, the cost of
disposing of this waste has increased
exponentially. Disposal of waste is a global
problem that requires a global solution.

The universally accepted technical solution
to this problem is to close the waste treat-
ment cycle by utilizing a thermal recovery
process. Unfortunately, thermally destroying
the waste meets significant resistance for
several reasons - the key reason being local
residents’ reluctance to accept the realiza-
tion of waste-to-energy facilities (WTE) in
proximity to their homes, the so-called Not
In My Back Yard “NIMBY™ syndrome.

Consider, if there was not a single emission
point but a mobile system in which the air
emissions were treated using modern tech-
nologies for filtration, scrubbing and purifi-
cation, thereby ensuring the atmospheric dis-
persion of the combustion gases and guar-
anteeing that no residue would impact any
residential areas, the problem could be re-
solved... this premise led us to identify the
use of merchant ships as a means for resolv-
ing the problem in terms of recovery.

The solution

The solution has been to equip a container
ship or merchant ship with a steam propul-
sion system fed by a refuse derived fuel
(RDF) boiler. The energy produced by burn-
ing the waste and subsequent steam cycle,
can be used for propulsion and can also sat-
isfy all the electrical and thermal require-
ments for the ship.

The lifetime economic benefit to the ship
owner/operator is substantial and provides a
hedge against the constant fluctuation in
crude oil prices.

The system fully complies with all the latest

European directives regarding the use of re-
newable energy sources, in particular: Di-
rective 2003/30/Ce Promoting the use of bio-
fuels and other renewable fuels for transport.

The patent request submitted by Worldwide
Ecological Shipping & Transport has 1) been
looked upon favourably in accordance with
the International Patent Co-operation Treaty:
2) serves as notification of the intent to is-
sue a European Patent [communication un-
der Rule 51(4), EPC] and: 3) patents are
pending worldwide.

Technical, environmental,
logistic & economic issues

The solution has arisen from extensive ex-
perience in the waste and energy sectors as
well as current legislation and, above all,
respect for the principle that waste must be
recycled or disposed of without jeopardiz-
ing human health or the environment.

Indeed, the patent foresees the use of waste,
biomass or any other type of combustible
derived from waste. RDF will be loaded and
stored on board the ship in standard ship-
ping containers.

These containers will comprise the fuel stor-
age warehouse and be integrated into an au-
tomated fuel handling system, transporting
the RDF from the container to the boiler with
minimal intervention from the operating per-
sonnel. The combustion system will be

Table 1: Summary of air emissions from diesel-fuelled engine and waste-fuelled boiler

Fuel Consumed

| |
Fuel | HCl [ CO | NO,

| _Annually (Tons)
46,200 | Bunker Oil | 0
175,175 | RDF 6

equipped with all the necessary measures for
compliance with the most stringent environ-
mental parameters in force, analogous to
those normally used in WTE facilities on ‘
land. Some key compliance elements are:

M That the boiler shall be equipped with

internal batfling to guarantee the resonance ‘
time of the combustion gases at a tempera-
ture equal to or greater than 850° C for at
least 2.5 seconds in order to avoid the for- |
mation of dioxins: '

B That the flue gas treatment system shall
be comprised of conventional components
to filter and scrub the flue gases, such as an
electrostatic precipitator or bag house fol-
lowed by a scrubber:

M That the ash treatment and disposal sys-
tem will consist of various collection points
for the bottom ash and fly ash, which once
collected and rendered inert, shall be stored
in the shipping containers originally used for |
the fuel storage. On arrival in port, the ash
will be disposed of and/or recycled, in ac-
cordance with normal industry practice of
WTE facilities on land.

Table 1 (below) shows a summary of air
emission from a diesel-fuelled engine and a
waste-fuelled boiler.

It is evident that there are considerable envi-
ronmental benefits in adopting the alterna-
tive system. > |
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Increased emissions (RDF vs,
| Bunker Oil)
| Reduced emissions (RDF vs.
| Bunker Onl)

Organic
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