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INTERNATIONAL STANDARD

ISO 8861 : 1988 (E)

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

of calculations

1 Scope

This Internatlonal Standard specifies design requirements and
suitable calciilation methods for the ventilation of the engine-
room in merchant seagoing diesel-engined ships, for normal
conditions-in| all waters.

Annex A gies graphical estimates of total airflow in the
engine-room|in ships, divided into

— the airflow for combustion and evacuation of heat
emission {n. the engine-room, excluding the boiler(s), based
on the brake power of the diesel enginel(s) for propulsion;

— the
boiler(s),
sea.

irflow for evacuation of heat emission from the
based on the calculated steam consumption at

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

NOTE — Userp of this International Standard shouid note that, while
observing the requirements of the standard, they should at the"same
time ensure cpmpliance with such statutory requirements;- rules and
regulations as|may be applicable to the individual ship coneerned.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are-subject to revision, and parties to
agreements hased on this International Standard are encouraged
to investigate the possibility of applying the most recent
editions of the standards listed below. Members of [EC and ISO
maintain registers of currently valid International Standards.

1SO 31-1 : 1978, -Quantities and units of space and time.

3.1 engine-room : Space containing propuliion machinery,

auxiliary diesel engines, boilers, generators-an
machinery, etc.

3.2 ventilation : Provision ofyait) to an end

major electric

losed space to

meet the needs of the occupants’and/or the requirements of

the equipment therein.

4 Design conditions

The outside ambient air temperature shall be tak

5 Airflow calculation

5.1 \Total airflow

The total airflow shall be based on the maxi

enas + 35°C.

mum operation

load, taking into consideration the sum of the girflow for com-

bustion air to diesel engines and boilers in acco
and the sum of the airflow necessary for eva
emission from the installations in the engine-r
ance with 5.3.

For rating purposes, the simultaneous operati

iliary diesel engines for driving the generators sh
uniess shaft-driven generators or equivalent \

electrical load analysis are already included in
lation.

rdance with 5.2
tuation of heat
bom in accord-

bn of two aux-
all be included,
alues from the
the total calcu-

Combustion air for, and heat emission from, aIILstand-by plant,

boilers and other installations situated within t
casing but not included in the total operatin
ignored.

Spaces separated from the engine-room, sud

e engine-room
j load shall be

h as individual

auxiliary machinery-rooms and boiler-rooms sthI be calculated

separately.

ISO 31-3 : 1978, Quantities and units of mechanics.
ISO 31-4 : 1978, Quantities and units of heat.

ISO 3258 : 1976, Air distribution and air diffusion —
Vocabulary.

3 Definitions
For the purposes of this International Standard, the definitions

given below, together. with those in ISO 31-1, ISO 31-3,
ISO 31-4 and I1SO 3258, apply.

5.2 Airflow for combustion

5.2.1 Sum of airflow for combustion

The sum of the airflow for combustion, g, shall be calculated,

in cubic metres per second, as follows :

de = ddp + ddg + Qb

where

qqp s the airflow for propulsion diesel engine combustion,

in cubic metres per second (see 5.2.2);
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q4g is the airflow for generator diesel engine(s) combus- where
tion, in cubic metres per second (see 5.2.3);

mg is the total steam consumption, in kilograms per
qp, s the airflow for boiler combustion, in cubic metres per second (see 5.1);

second (see 5.2.4). , o i
myg is the fuel consumption, in kilograms of fuel per

, kil f steam.
5.2.2 Airflow for combustion for diesel engine(s} rogram of steam

for propulsion NOTE — Where specific data are not available, m¢g = 0,079 kg/kg
may be used for calculation.
The airflow for combustion of the diesel engine(s) used for pro-

pulsion, gy, shall be calculated in cubic metres per second, as mys s the air requirement for combustion, in kilograms of
follows : air per kilogram of fuel,
Pdp X Mgy NOTE — Where specific data are not available, mJ = 16,8 kg/kg’
dap = ___Q '_ may be used for calculation.

= 1,13 kg/m?3 (i.e. the density of air,"at +| 35 °C, 70 %

h
where RH-and 101,3 kPa).

Py, is thq brake shaft power of the diesel engine(s) for

propulsion pt maximum power output, in kilowatts; 5.3 Airflow for evacuation’of heat emission
Mg is the air requirement for diesel engine combustion, in The sum of the airflow to bé.evacuated, gy,, shall pe calculated,
kilograms per kilowatt second. in cubic metres per second, as follows :
!\IOTE — Where specific data for My are not available, the follow- Dap + g hBip + Pp + Bg + o + dap + H{+ 00
ing values may be used for calculation : an = AT -
Mg = 0"{;)2 5 kg/(kW-s) for 2-stroke engines, g xecx
0,002 0 kg/(kW.s)} for 4-stroke engines.

<0.4 (qgp + q4g) — ap

= 1,13 kig/m3 {i.e. the density of air, at + 35 °C, 70 %
RH and 101,3 kPa).

wherée

®qp s the heat emission from diesel enginels) for propul-

5.2.3 Airflow for combustion for diesel engine(s) sion, in kilowatts (see 6.1);

for generatorfs) ®4q is the heat emission from diesel e¢ngine(s) for

The airflow for[combustion for diesel enginels) for generator(s), generator(s), in kilowatts (see 6.2);

ng,shall be cdiculated, in cubic metres per second, asfollows: P s the heat emission from boilers and dther heat ex-

changers, in kilowatts (see 6.3);
_ Pdg X Myy

dag = o : ¢p is the heat emission from steam and condensate pipes,
in kilowatts {see 6.4);
where ,
. . ¢4 is the heat emission from electrical airfcooled after-
Pyy is the brake shaft power-of the generator diesel nator(s), in kilowatts (see 6.5);
enginels) af maximum power_output, in kilowatts (see 5.1);

¢ is the heat emission from electrical in§tallations, in
m,q s thejair requirement for diesel engine combustion, in kilowatts (see 6.6);

kilograms ger kilowatt'second. ~
Pep is the heat emission from exhaust pipeq, in kilowatts

NOTE — Where specific data for m,q are not available, the follow- (see 6.7):
ing values mpy-be used for calculation : T
Mag = 0 m’"ﬁ"ww @; s the heat emission from hot tanks, in kilowatts
’ 0,002 0 kg/(kW.s} for 4-stroke engines. (see 6.8);
@ = 1,13 kg/m3 (i.e. the density of air, at + 35 °C, 70 % ¢, is the heat emission from other components, in
RH and 101,3 kPa). kilowatts (see 6.9);
5.2.4 Airflow for combustion for boiler(s) d4p s the airflow for propulsion diesel engine combustion,

in cubic metres per second (see 5.2.2);
The airflow for combustion for boiler(s), g;,, shall be calculated, . . . iy .
in cubic metres per second, as follows : qqq is the airflow for generator diesel engine combustion,
in cubic metres per second (see 5.2.3);
Mg X Mis X Mgt qp is the airflow for boiler combustion, in cubic metres per
e : second (see 5.2.4);

UL
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e =113

kg/m? (i.e. the density of air, at + 35°C, 70 %

RH and 101,3 kPa);

¢ = 1,01

kJ/(kg-K) (the specific heat capacity of the air);

AT = 12,5 K (the increase of the mean temperature in the
engine-room).

6 Calculation of heat emission

6.1 Heat emission from diesel engine(s) for

propulsion

ISO 8861 : 1988 (E)

my, is the fuel consumption, in kilograms of fuel per
kilogram of steam.

NOTE — Where specific data are not available, mqg = 0,079 kg/kg
may be used for calculation.

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

NOTE — Where specific data are not available, # = 42 000 kJ/kg
may be used for calculation. :

Al ntage of the steam consump-

The heat err:Jssion from diesel enginels) for propulsion, ¢gp,

shall be calculated, in kilowatts, as follows :
Ahy
¢dp = Pd) X 100
where

Py, is the brake power of the diesel enginels) for propul-

tion at sea, including 50 % load of the steam fransfer plants.

NOTE — Where specific data are not available,
7.2 may be used for calculation.

ta according to

B, is a constant that applies'to the location|of the boiler(s)
and other heat exchangers in‘the engine rogm.

NOTE — By = 0,1 for boiler(s) located directly below exposed
casing.

sion at maximum power output, in kilowatts;

Ahyg
tage.

is the heat loss from the diesel enginel(s), in percen-

NOTE — Where specific data are not available, data according to
7.1 may bq used for calculation.

6.2 Heat

generator(s)

mission from diesel enginels) for

The heat emission from diesel engine(s) for generator(s}), g,

shall be calciilated, in kilowatts, as follows :
Ahgy
949 = Pog X 00
where
Pyy s the brake power of the-generator diesel engine(s) at

maximum

Ahy
tage.

NOTE —
7.1 may b

power output, in kifowatts (see 5.1);

is the heat loss.from the diesel engine(s}, in percen-

Vhete.specific data are not available, data according to
b used for calculation.

6.4 Heat emission from steam and cgndensate

pipes

The heat emission from steam and condensate
be ‘calculated, in kilowatts, as follows :

Ahy
100

$p = Mg X Mgy X h X

where

mg is the total steam consumption, in
second (see 5.1);

”_1fs
kilogram of steam.

pipes, ¢, shall

kilograms per

is the fuel consumption, in kilograms of fuel per

NOTE — Where specific data are not available, mfgs = 0,079 kg/kg

may be used for calculation.

h is the specific enthalpy of the fuel, in
kilogram:.

kilojoules per

NOTE — Where specific data are not available, 4 = 42 000 kJ/kg

may be used for calculation.

6.3 Heat emission from boilers and other heat
exchangers

The heat emission from heat transfer plants, ¢,, shall be

calculated in kilowatts, as follows :
Ahy

= Mg X Mg X h X ——— X B

¢tp s fs 100 1

where

mg is the total steam consumption, in

kilograms per

second (see 5.1);

Ahy s the heat loss from steam and condensate pipes, in
percentage of the energy supplied to the boiler.

NOTE — Where specific data are not available,
used for calculation.

0,15 % may be

6.5 Heat emission from electrical alternator(s)

The heat emission from air-cooled alternator(s), bg: shall be

calculated, in kilowatts, as follows :

n
%=%<‘%a
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where

P, is the power of installed aircooled alternator(s), in kilo-
watts (stand-by sets shall be ignored);

n is the alternator efficiency, in percentage.

NOTE — Where specific data are not available, # = 94 % may be
used for calculation.

6.6 Heat emission from electrical installations

The heat emlssmn from electrical mstallatlons @¢, shall be
calculated, in kitow > v

ing three alte natwe methods in descendmg order of prefer-
ence :

a) where| full details of the electrical installations are
known, the¢ heat emission shall be taken as the sum of the
simultaneous heat emission; or

b) for copventional ships where full details of the electrical
installationk are not known, the heat emission is taken as
20 % of the rated power of the electrical apparatus and
lighting that are in use at sea; or

c) for conventional ships where details of the electrical in-
stallations [are not known, the heat emission is taken as
10 % of the power of generator(s) instalied, and ¢ is
calculated,| in kilowatts, as follows :

10

%o =Po ¥ T00°

where Py is ?e power of generator(s) installed, in kilowatts,
(stand-by setq shall be ignored).

6.7 Heat emission from exhaust pipes

The heat emission from exhaust pipes, ¢, shall be calculated
in kilowatts, on the basis of a temperature difference of 350 K
and thermal conductivity values appropriate to the insulation
material used. .

NOTE — Pep May be determined from 7.3, in kilowatts per metre of
pipe.

6.8 Heat emission from hot tanks

: atts, shall be
based on the sum of the hot tank surfaces contlc uous with the

engine-room using values as given in table 7

Table 1 — Heat emission and tank tempgrature for
insulated and uninsulated surfaces

Heat(emission ¢,, in kW/m2,
at a tank temperatuyre of
60.°C)| 70°C | 80°C | 90 °C | 100 °C
Uninsulated 014 0,234 | 0,328 D42 | 0,515
Insulation 30 mm 0,02 0,035 | 0,05 D,06 0,08

Insulation 50 mim 0,01 0,02 0,03 D,04 0,05

Tank surface

6.9 .CHeat emission from other components

The heat emission from other components, ¢,! in kilowatts,
€.g. compressors and steam turbines, shall be included when
calculating the sum of the airflow for evacuption of heat
emission.
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7 Graphs
7.1 Heat loss in percentage from diesel engine based on brake power of engine

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

See figure 2.

/ Heating media 120 °C to 250 °C, for boilers, thermal fiuid system, etc.

Heat loss, Ahy,, %

3 \\

Heating media
A \<
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! ! T
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1000 2000 30007 4000 5000 6 000 7000 BVZFOO
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Figure 2
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7.3 Heat emission from exhaust pipes

ISO 8861 : 1988 (E)

The curve is plotted for a temperature difference, A T, of 350 K and insulation thickness between 40 mm and 70 mm. See figure 3.
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