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* INTERNATIONAL STANDARD

ISO 8861:1388 (E)

Shipbuilding — Engine-room ventilation in diesel-
engined ships — Design requirements and basis

of calculations

1 Scope

This Interratonal Standard specifies design requirements gnd
suitable calculaton methods for the ventilation af the engine-
room in merchant seagoing diesel-engined ships, for normal
conditons in all waters.

Annex A gives graghical estimates of total airflow in the
engine-room in ships, divided into

— the airflow for combustion and evacuation of heat
ermission in the angine-room, excluding the boiler(s, based
on the brake power of the diessl enginels) for propulsion;

— the aifflow for evacuation of heat emissicn from e
boileris!, based on the calculated stezm consurmction at
sea.

Annex B provides guidance and good practice in the design of
ventilation systems for ships’ engine-rooms.

NOTE — Usars of this Intermational Standard should nore that, while
obsendng the requiremants of the standard, they should at the same
time ensure compliance with such satutory requiremants, ruies and
regulations as may be appiicable 10 the individual ship concemed.

2 Normative referances

The following standards conwin provisions which, through
reference in this tex1, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject 1o revision, and partes w0
agreements based on this international Standard are encouraged
to investigats the possibility of applying the most recent
editions of the standards listed below. Members of IEC and 150
maintain registers of currently valid International Standards.

IS0 31-1; 1878, Quantivies and units of space and tme.
ISQ 31-3 ; 1978, Quantties and unfts of mechanics.
IS0 314 ; 1878, Quantities and units of heat.

IS0 325E : 1976, Air
Vocabulary.

disiribution and  air  diffusion —

3 Definitions
For the purposes of this international Standard, the definidons

given below, together with these in ISO 31-1, SO 34-3,
ISO 314 and 1SO 3253, apply.

3.1 engine-room : Space containing progulsion machingry,
auxifiary diese! engines, bailers, generators and major elecinic
machinery, etc.

3.2 wventilation : Provision of air 10 an enclcsed sgace to
meet the needs of the occupant and/or the requirements of
the equipmant therein.

4 Design conditions

The outside ambient air temperature shall be taken as + 35 °C.

5 Airflow calculation
5.1 Total airflow

The total airflow shall be based on the maxmum operation
load, taking into consideration the sum of the airflow for com-
bustion air to diesel engines and beilers in accordance with 5.2 -
and the sum of the airflow necessary. for evacuation of heat
emission from the insmlladons in the engine-room in accord-
ance with 5.3.

For rating purposes, the simultanecus cperation of Two aux-
iliary diese! angines for driving the generators shall be included,
unless shafti-diven generators or equivalent values from the
electrical load anatysis are already included in the total calcu-
lation.

Combustion air for, and heat emission from, all stand-bv plant,
boilers and other installations situated within the engine-recm
casing but not included in the total operating load shalt be
ignored.

Spaces separated from the engine-room, such as individual
auxiliary machinery-rooms and boiler-rooms shafl be calculzted
separately.

5.2 Airflow for combustion

§.2.1 Sum of airflow for combustion

The sum of the siflow for combustion, ¢, shall be calculated,
in cubic matres per second, as follows :

4. = qcu + ch + Qb
whare

qQao. Ts the airfiow for propulsion diesel engine combustien,
in cubic metres per second (see 5.2.2) '
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Geq s the airflow for generaior diesel enginels! combus-
sion, in cubic metes per second {s2e 523k

gy is the airfiow for boiler combustion, in cubic Mmetres per
second {see 5241

5.22 Airflow for combustion for diesel engineis}
for propulsion

The airflow for combustion of the diesal enginels] used for pro-
pulsion, §4g. shall be calcutated, in cubic metres per second, 25
follows ©
Pdp X Mag
g e
o P
where

P4y is the brake shaft power of the diess! engine!s] for
propulsion a1 maximum power outpul, in Khowars;

myg s the air requirement for diesel engine combustion, in
kilograms per kilowatt secand. 2

NOTE — Where soacific data for m,y are not avadable, the fokiow-
ing vaiues may be used for calcuizpon !
My ™ 0002 5 kg il -3} for 2-sToke g,
9,002 0 kg/tkW.5) for d-swcke engines.

p = 1,13 kg/m? (i.e. the density of air, at + WH/OC, TN %
AH and 101,3 kPal.

523 Airflow for combustion for dissel enginels)
for generatoris}

The airfiow for combustion for diesa! engine{s] for generatoris,
G gq. shall be calcuiated, in cubic metres per second, as followws:
'Pdﬂ M Mg
Jugimr tem
T 4
whera

Pyy is the brake shaft power of the generaiol diesed
engine(s) at maximum power output, in kilowatts (see 5,11

m,, Isthe air requiremnent for diesel engine combustion, in
kilograms per kilowatt second.

NOTE — Where specific data for mgg & not avaiable, the follow-
ing values may be used fof calculation :

Moy = 0,002 5 kgtkVW 1l for 2-stroke engines,
3,007 0 kgt txWs] for &stroke engines.

o = 1,13 kg/m? (i.e. the density of air, at + 315°C, 70 %
"RH and 1013 kPal.

5.2.4 Airflow for combustion for boiler{s)

The airflow for zombustion for boilerls!, gy, shall be calculated,
in cubic metres per second, as follows :

My % My * My
. B s i e
[

qa

whaere

r

m, is the tomal sieam consumcton, in kilograms per
sacond (see 5.11;

my, is the fuel consymption, in kilograms of fuel per
kilogram of sieam.

NOTE — Where specific datm are not avadabie, me = 0,079 kg/kg
may be used for calculation. )

my is the air requirement for combustion, in kilograms of
air per kilogram of fuel.

NOTE — Where specific dama are not available, my = 16,8 kg/kg
may be usad for calculation.

¢ = 1,13 kg/m3 (i.e. the density of air, at + 35°C, 70 %
BH and 101,3 kPal.

53 Airflow for evacuation of haat emission

The sum of the aifiow to be evacuaied, gy, shall be caleulated,  ©
in cubic metres per second, as follows !
p B+ Dag *Op = Do = dg+ S+ Oeg + B+ 3
- a
s g xcx AT

= 0.4 1ggp ™ dagl — 9n
where

¢ap is the heat emission from diesel enginels! for propul-
sion, in kilowatts (see 6.11;

Pog s the heat emission from diesel engineis} for
generatoris), In kilowatts (see 6.2);

@y is the heat emission from boilers and other -heat ex-
changers, in kilowatts (see 6,317 -

®q- is the heat emission from steam and condensate pipes,
in kilowatts (see B.4);

9. Is the heat emission fram electrical air-coaled alter- ( ¥
natoris), in kilowatts {sea 6.5):

¢ 15 the heat emission from electrical installations, i
kilowartts (see 6.5}

®,, is the heat emission from exhaust pipes, in kilowars
ises 6.7

@, is the heal emission from hot tanks, in kilowals
Isee 6.8L;

¢, is the hest emission from other components. in
kitowatts {see 6.8)

Gep 18 the airflew for propulsion diesel engine combustion.
in cubic metres per second (see 5.2.2%

Qgq s the airflow for generator diesel engine combusiion,
in cubic metres per second (see 5.2.3);

gy is the airflow for boiler combustion, in cubic metres per (
second (see 5.2.4);



-

g = 1,12 kg/m? {i.e. the density ¢f air, at + I °C, 70 %
RH anc 101,3 XPal);

¢ = 1,01 kJ/kg.K) Ithe specific heat capacity of the air);

AT = 12.5 K (the increase of the mean temperziure in the
ergire-room).

& Calculation of heat emission

6.1 Heat emission from diesel engine(s) for
propulsion

The heat emission from diesael enginels) for progulsion, @4,
shall be calculated, in kilowatts, as follows :

Ahy
O = Peo ¥ o0
whare

P_. is the brake power of the diesel enginais! for propul-
sion at maxdmum power gutput, in kilowans,;

Ak, is the heat loss from the diesel engineis). in percen-
tage.

NOTE — Where specific data are not availanie, cam according 10
7.1 may be used for cakculaton.

8.2 Heat emission from diesal engine(s) for
genarator(s}

The heat emission from diesel enginels) for generatarisl, .,
shall be calculated, in kilowatts, as foilows ¢

Ahg
100

Q)dg = -pdq x
whare

Pqg isthe brake power of the generator diesel enginels) at
maximum power gutput, in kilowarts (see 5.1%;

Ahy s the heat loss from the diesel enginels), in percen-
1age.

NOTE — Whare specific data are not avadaole, daia actording to
7.1 may be used for caleulation.

6.3 Heat emission from boilers and other heat
exchangers :

The hest emission from heat transfer plants, @.,, shall be

calcuwiated in kilowarts, as follows @
na
1:]
O = A1y X Ay % h % x 8= '
S0t Yl oyt

whera

m, is the towl steam consumption, in kilograms per
second (see 5.1);

1
et . =7
Ry .

’
ko, ¥ ke
=
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My Is the fuel consumption, in kilograms of fuel pet
kilogram of steam,

MNOTE — Where specific data are not svailabie, mg = 0,079%g/ g
may be used lor calzulation.

h is the specific enthalpy of the fuel, in kilojoules per
kilogram,

NATE — Whers specific data are net available, & = Q 000 kJ/ kg
may be used fof calculatian.

Ahy is the heat loss in percentage of the steam consump-
tion at sea, inchuding 5) % ‘oad of the staam wansfer plants.

NOTE = Whare specific data are not available, daia according 0
7.2 may be vsed lor calculation,

B, isaconstant that apphies to the location of the bailer(s)
and ather heat exchangers in the engine room.

NOTE — By = 0,1 for boilerds] located directy below exposes

TWTECCAMAATROCES &y, ] 42 [o0f cdund

6.4 Heat emission from steam and condensate
pipes

The heat ermission from sweam and condensate pipes, @,, shai
te cziculated, in kilowartts, as follows ;

Ak,
100

$p = my X myy x b x

where

my is the total st2am consumption, in kilograms per
second {see 5.1);

my, is the fuel consumption, in kilograrns of fue!l per
kilogram of steam.

NOTE — Where specific data are not available, mg, = 0,072 kg kg
may be used for calcuviation.

k is the specific enthalpy of the fuel, in kilojoules per
kilogram.

NATE — Where specific data are not available, & = 42 000 <J "3
may be used far caleulation,

ah, isthe heat lass from steam and condensate pipes. in
percentage of the energy supplied to the beiler.

MOTE — Where sp2cific data are nol available, 0.5 T may be
used for calculation,

§.5 Heat emission from electrical alternator{s

The heat emission from air-cooled alternatarist, gg, shall be
calculated, in kilowatts, as follows

n
.%*%(*ﬁﬂ
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wherg  x

P, s the power of instailed aircooled altematods], in kilo-
watss (stand-by sets shafl be ignared);

n i the altematoe efficiency, in percentage.

NOTE — Where specific dam am not rvailable, 7 = 4 % muay be
usad for calculaton.

6.6 Heat amission from electrical installations

The heat emission from electrical insmliatons, ¢4, shall be
calculated, in kilowatts, n accordance with ane of the foflow-
ing thrae alternative methods in descending order of prefer-
ence ;

al where full detais of the electical installations am
known, the heat #mission shall be taken as the sum of the
simultaneous heat emission; of

n) for convensional ships where full details of tha electrical
inswaflations are not known, the heat emission is w@hken as
2 % of the rated power of the eiectical apparatus and
lighting that are in use a1 s2a; or

et for convendanal ships where detils of the eiectrical in-
smallations are nat known, the heat emission 5 taken as
10 % of the power of generawors] instalied, and dy is
carcuiated, in kilowatts, as follows »

10

%™ Fa X o5

whera Pg is the power of generatorlsh insalied, in kiowatts
{stand-by sets shall be ignored}.

_ 6.7 Heat emission from exhpust pipes

The heat emission from exhaust pipes, @ 4. shall be caleulated
in kilowats, on the basis of a temperature difference of 350 K
and thermal conductvity vaiuves approprite to the insuiation
material used.

NOTE-@wmavbedeteﬁrinediroMTJ,hltjlmpﬂmemo{
pipa.

£.8 Heat emission from hot tanks

The heat emission from hot @nks, ¢,, in klowats, shall be
based on the sum of the hot rank surfaces contiguous with the
engine-room using values as given in table 1,

Table 1 — Heat amission and tank temperature for
insulated and uninsulated surfaces

Heat smizsion #,, in kw/m?,
a1 3 tank temperature of
s=¢c | 70°c | B0°¢ | s0ec {100°C

Tank surface

Uninsulated 04 | 0,24 | 0328 | o4 | o515
Insulation 30 mm 0.@ |ocos |[oo0s | 006 | 008
nsulagon 0 mem | 001 | 002 | 003 | 004 |0cs

6.9 Heat emission from other components

Tha heat amission Tom other COMpPONents, @,, in kilowatts,
e.g. compressors and steam turbines, shall be included when
calculaing the sum of the aiflow for evacuation of heat
emission.

—
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7 Graphs

Heat loss in percentage from diesel engine based on brake power of engine

71

See figure 1.
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7.2 Heat loss in percentage of steam consumption at ssa, including 50 % load of bboiler(s) and other
heat transfer ptants

See figure 2
g ¥ Heating media 120 °C 1o 250 °C, for bollers, thermal fluid system, stc.
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The curve is pioTied for a temperature difference, A T, of 350 K and insutation thickness between 40 mm and 70 mm. See figure 3.

7.3 Heat emission from exhaust pipes
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Annex A

(informative)

Graphical estimation of total airflow

cluding the boderls), based on the hrake power

A.1  Airflow for combustion and evacuation of heat emession in the engine-room, ex

of the diesal enginels) for proputsion is shown in figure AT
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A.2  Airfiow for evacuation of heat emission from tha boilerls] is shown in figure A2,
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Annex B
{informative)

Guidance and good practice

B.1 Distribution of air in the engine-room

The capacity of the vantilstion plant should be such 2s 10 provide comfortacle working conditions in the engine-rgom, e supply the
necessary combustion air 1o the diesel engires and other machines, ard to prevent heat-sensitive apoaratus over-reating. In mesting
these requiraments, adequata ventilation should be proviced throughout the engine-raom. Sufficient cutdoor air should be provided
1o all work and service positiens. The supply air devices to such positions should permit directonal adjusiment.

Approximately 50 % of the verdlation air should be delivered at the level of the top of the main engine, close to the turbo-charger
inle:, care being taken 10 ensyre thal N0 583 water can be drawen into that air infet. No air should te blown direcity on to heat-emitiing
companents or direcily on (o eiec'rical or other apparatus sansilive 1o water. Wi

- 1 .

.

B.2 Air exhaust

The air exhaust system sheuld te designed 1o maimain a slight positive pressure in the engine-rcom. This should normally not exceed
50 Pa.

Exhaust fans should be installed where the exhaust air cannot be lad through the funnel or exraclor openings.
The purifier room containing fusl ofl separators, etc. should have a separate fan-operated exhsust system discharging te the

atmosphere as remote as pessible from any air inlet.

B.3 Fire dampers

Fire dampers should be instalied in the ventilation coamings of the fans or equivalent.



