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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Ships and marine technology — Incinerator sizing and
selection — Guidelines

1

Scope

This International Standard covers selection criteria to assist procurers in selecting the appropriate

incin

This|International Standard does not apply to incinerator systems on special incifierat

exarn

2

The

Normative references

following documents, in whole or in part, are normatively referenced in this documnj

indigpensable for its application. For dated references, only the edition cited applies. I
referjences, the latest edition of the referenced document (including'‘ahy amendments) appl

[SO 13617, Ships and marine technology — Shipboard incineratgrs~— Requirements

Internnational Maritime Organization (IMO), The International Convention for the Preventior
from|Ships (MARPOL), Annexes V and VI, as amended

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

batch feeding
non-fontinuous feeding incinerater'where the combustion chamber shall be cooled do¥
placipg solid waste into the combustion chamber

3.2

contjnuous feeding
pump transfer of sludge oil into the incinerator combustion chamber on a continuous ba
feeding of solid waste into the combustion chamber by a screw conveyor or sluice system

3.3

sludge oil
residualdrom fuel and lubricating oil separators, oily waste from machinery and hydraulic

drip
3.4

Eerator for their meeds: T s termatiomat Stamdard isa compariom docurent to 1SO13617.

br ships, for

iple, for burning industrial wastes such as chemicals, manufacturing residues, and so forth.

ent and are
For undated
es.

of Pollution

vn between

bis; also, the

bower units,

trays and oil-water separators

sluice system
trap door system, whereby itis possible in a safe manner to feed solid waste into the combustion chamber
while the incinerator is operating and is at high temperature

3.5

solid waste

com

3.6
was

bustible trash, garbage, and rubbish (see also 7.1)

te

unneeded or useless matter which is to be discarded
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4 Selecting incinerator size and location

A number of factors will govern the selection of the size and type of shipboard incinerator and full
consideration shall be given to each. The installed location of the unit is of equal importance to ensure
low-cost operation, ease of charging, ease of cleaning, and so forth. Consideration should be given to the
following factors:

a)
b)

‘)
d)

e)

f)
g)

f)
g)
h)

maximum amount of each type of waste that will be incinerated each day (see Clause 5);

normal

loading

number of hours per day that the incinerator will be in operation;

procedure (hatch/continuous) over operating hours;

if wet a
is not r¢q

hd dry material can be loaded into the incinerator, so that a large volume of auxiliary
quired

if the incinerator can be installed on a ship in a location near the major source of'\refuse, so

minimij
ifashes

if ash rg

Estima

Numbe

re the manpower requirements for loading operations;
will be removed easily if the incinerator is installed in the machinery space or on alower

moval will be manual (shovelling) or semiautomatic.

iting daily quantities of solid waste to be incifierated

of the ship’s crew:

Galley and crew quarters waste estimate: 1,5 kg per créw member per day

Numbel

of passengers carried:

Galley and passenger quarters waste estimate*2,5 kg per passenger per day

Stores:

Estimat]
become]

Sludge

Other

Type of

Capacit
operatil

ed amount of packaging for«food and other items that, during the underway period
waste in the form of rubbishor trash: 0,5 kg per crew member or passenger per day

il generation (see Clause 8 for estimation)

factors for selection
unit (for example: solid waste only, solid waste and sludge oil)

 of unitin kW or BTU/hour (based on waste generation estimate, heat content of wastg
g heurs)

r fuel

as to

Heck;

will

,and

Sludge oil capacity

Loading considerations (batch loading or continuous feed)

Environmental considerations

Incinerators arerequired to meet the emission limits specified in IMO MARPOL Annex VIorISO 13617.

Heat recovery options (amount of steam or hot water to be generated)

Induced draft fan requirements

Modular/package

Dimensions/weight
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Classification of shipboard wastes and incinerators

The basis for satisfactory incinerator operation is the correct analysis of the waste to be destroyed and
the selection of proper equipment to best destroy that particular waste.

As a guide, mixtures of waste most commonly encountered have been classified into types of waste,
together with the heat content (kJ/kg) values and moisture contents of the mixtures. For example, a
concentration of one specific waste in the mixture may change the heat value or the moisture content, or
both, of the mixture. A concentration of more than 10 % by weight of catalogues, magazines, or packaged
paper will change the density of the mixture and affect burning rates.

Simi
capa

7.1

The following classifications of shipboard waste differ from the definition of garbage as foun
of MARPOL, which includes all of the types listed below.

a)

b)

d)

f)

g)

NOTE

ol 10 ot Ao rolhawua baoo oloaccifiad ey b ot oo oibi e o d ey b o doz e oFf carac
arty, ICmtTratorS—Trav C ottt trasSSTHiC OOy ot Capatrats—ant oy ittty ptsS—otr—vwas

ble of incinerating.

Classification of shipboard wastes

.

[ype 0: Trash, a mixture of highly combustible waste, such as paper, cardboard, ca
Iboxes, and combustible floor sweepings from commercial and ihdustrial activities. T
¢ontain up to 10 % by weight of plastic bags, coated paperlaminated paper, treated
¢ardboard, oily rags, and plastic or rubber scraps.

This type of waste contains 10 % moisture, 5 % incombustible solids, and has a heat
19 730 k] /kg as fired.

Type 1: Rubbish, a mixture of combustible waste, such as paper, cardboard cartons,
oliage, and combustible floor sweepings, fronr’domestic, commercial, and industrial ac
%lixture contains up to 20 % by weight of galley or cafeteria waste, but contains little g
apers, plastic, or rubber wastes.

This type of waste contains 25 %-ntoisture, 10 % incombustible solids, and has a heat
15 100 kJ/kg as fired.

.

[ype 2: Refuse, consisting ofian approximately even mixture of rubbish and garbage by

This type of waste is_common to the occupancy of the passenger ships, consisting of]
moisture, 7 % incombustible solids, and has a heating value of 10 000 k]/kg as fired.

.

'ype 3: Garbage, consisting of animal and vegetable wastes from restaurants, cafete
gick bays, and like installations.

This typé.of ' waste contains up to 70 % moisture, up to 5 % incombustible solids, and h
yalue«of5 800 kJ/kg as fired.

.

res they are

din AnnexV

rtons, wood
he mixtures
corrugated

ing value of

wood scrap,
tivities. The
r no treated

ing value of

weight.

up to 50 %

'ias, galleys,

as a heating

[ype 4: Aquatic life forms and animal remains, consisting of carcasses, organs, and §

olid organic

wastes from vessels carrying animal type cargoes.

This type of waste contains up to 85 % moisture, 5 % incombustible solids, and has a h
of 2 300 k]/kg as fired.

eating value

Type 5: By-product waste, liquid or semi-liquid, such as tar, paints, solvents, sludge oil, and so forth,

from shipboard operations.
BTU values shall be determined by the individual materials to be destroyed.

Type 6: Solid by-product waste, such as rubber, plastics, wood waste, and so
industrial operations.

© IS0 2014 - All rights reserved
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8 Incinerator operations

The normal incineration procedure should be described for a vessel in the technical specification and
waste management plan, to define how the incinerator is to be used under normal operating conditions,
and to make sure it has enough capacity for the intended use.

Reports from tests performed to meet IMO MARPOL Annex VI or ISO 13617 emission requirements
should be considered in capacity calculations.

The sizing of the incinerator should take into consideration the expected daily operational hours, the

uncertainty in the calculation of the waste amount and the mixture of the waste. Also, sufficient time for
P2 |

i d pxzica oftlhho s ot apnat o ch ol d o £l a0t o PEEE
repalr an S I VICU UL UIIU TTIICITICTI AU OIIUUIVU UL LAdNRNWLIT IIItu dlluuIiIc.

8.1 Solid|waste capacity calculation
For solid waste generation, the values in Clause 5 should be considered.

It should be|taken into account if the incinerator will be batch fed or has the capability to be sluide fed
continuously, or a combination of both. Batch feeding reduces the daily capacity, §inice the chamber(shall
be cooled between batches before opening and reloading.

8.2 Machlinery sludge oil generation calculation

For engines fising heavy fuel oil (HFO), it can be estimated that about.1 % - 2 % of the fuel consumption will
end up in thefsludge oil tank for incineration, depending on separator.eapabilities and operational procedures.

The daily ge¢neration of sludge oil (SO, in litres) for two-stioke engines can also be estimated by the
following formula:

S0(daily)=0,182*kW *(PCT /100)*24 hrs

where
0,182 il a typical constant for two-stroke engines with units of [litres/(kW-hr)];
kW i|s the ship engine size inbrake kW;
PCT s the estimated sludge bil generation.

The formula estimates the~amount of sludge generated daily under 24 h transit. If engine size|is in
horsepower]| divide resulfby 1,36. Suggested minimum PCT value is 1 or 2.

If the main [engine funs on MDO, the daily generation of sludge is limited, and sludge oil generption
should be positively.verified in each case.

Other sourcpsfor sludge oil, such as lubricating oil and hydraulic oil, should also be added.

8.3 Capacity calculation when burning both solid waste and sludge oil
The estimated capacity calculation should be the sum of the estimates generated by 8.1 and 8.2 above.

The service tanks for sludge oil should at least have sufficient capacity to hold the daily generation of
such waste, as defined by 8.2, received via the sludge oil holding tank.

The flue gas extraction system shall have sufficient capacity to handle stack back pressure under all
circumstances, to secure full effect of theoretical incinerator capacity, and to provide personnel and
property protection.

Back pressure calculations shall be presented and compared with system abilities.

4 © ISO 2014 - All rights reserved
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[t is recommended to consult the equipment supplier for advice and verification of calculations.

Foroptimum efficiency,and toreduce the amountofunburned componentsintheashes, itisrecommended
to incinerate sludge oil first, then all solid waste, and then switch back to sludge oil.

© IS0 2014 - All rights reserved 5
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